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

di sease’{ HETETTIAT t HPVFREE97 eXF 1328 D)2 Sngiedh fax aise
Uyi ,Q:ﬁla éi‘y, %%Slc%]rlcgsbsx%als ede&[esr%el;r% \ggx}c‘eglsdj%e?a#see.asﬁore

causli ng denent i a. I Séa

P&ﬁ&k@%ﬂd&iﬂ¥¥“¥ﬂéifH%éHtfHﬂ”f@f%ﬂé% QE@%nb&aﬁ%ﬁhgyiﬁfful

is said to bé a disease that causes concern 1n soc

- Zaorpeiled dvddt ithien AW 11QIA0s %iHe3£35L%1 dhdase s
years, the nunber of AD patients is rapidly ircreasing

i Alddedimeped ciwmtasceand dtirgi MY seeciee! Wath GRgNERR

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

tgrgg pathological findings in brain, nanely

d Tsenil e plaques, formation of

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

of a”ﬁi@e@vs &N %J.'ti .ed otn% 4P Qf’catr%e%}o stih]:% o(lle)la%lfi %ﬁhﬁ&blrﬁus

stage of AD onset and thus i1s pa ogicallyf

bgioeahout 118d0amALE 4Y ¢8r Fakebake -2BRAAT ARCE ; i
clinical synptonBWgFOOOS] 153D IS dPagﬁggeggbslgguGS ln

caediesgapet geaciraldyevalfeatedansocohsca@piibiesis. a
functions (for exanple, Hasegawa scal e, ADAS-JCog and
MVBEfUrR goxmphaty sowbphdbsor wit hhabhaghagfdbagnespsotein
sucE aa CT and MRl . However, the method based on such
eValagH 3ME 18t dcBhhrhi ¥& poRéchedswish| blaei A-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 D),
which is a typical amyloidosis disease, is known as a
disease causing dementia. This disease is lethal with

progressive deposition of amyloid in brain, and thus is

said to be a disease that causes concern in society
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20 di agnostic sensitivity at the early stage of the
onset, and is furthernore prold ematic in that

di agnostic results are susceptible to inborn cognitive
functions of individuals. At present, it is

practically inpossible to establish a definite

di agnosiesd of i tAD atthd e samnyJAD quatiise i Rmdess st ilhl ralcens,
because the definite diagnosis requires a biopsy of a _
| egdaors ( Ndre Patgrar Rdc ik ma thent=00iG6 | rayighthi e repsing in
report tells that anyloid constituting -3 senile _
plc%ﬂ’@spﬂ%i APy giiafatel ot aghADisPciftoas n thereby causing
(hereinafter referred to as Al13). Al so, nunerous

r éhttE 2 elBTIHE™ ¢ he A aggregate forns a f3-sheet

stlretbct Lﬁre t hat causes nerve cell toxicity. Based on

t hek i ndings, the 5 so-called "Anyl oi d Cascade

Hy pot [ ", . . ich s gtgﬁg . f.hat br al
deposih[ﬁs%@ %#éﬂééﬁ?oﬁg%%l le&dloml{ﬁ%ls ecglé@p’heAr%ﬁ{e%a,

n : i f rOf i+ t ; :
B e A o £ W .77 it
Bagak18n dhRsI®neits o fatldeeiles glavielss C eidirina tiken Jrade

to detect AD in vivo using a conpound having high
afridurd i bat it sarpy | teirg 1@ ,a amer kettendime ofeusesta lprices
for imagi ng di agnoses of 15 cerebral anyloid are

hylthreo sieobiile Indwavel dagl & stomedurgs meliatl vacempaged of
affinity with anyloid and high in cerebral _

t rangicdicabiand yisamdigh £9 apFeed Wt FhPacegddest stage of

radi oactive species ,such as _11C, F and 31. _For.
CETTEes Gt ARl PREAGLOPIG0ad: LybTRagy A Ln about
| abhel ed forns of 2 0 incl udi 1:QU

tﬁ]‘%o fqra\l;r}oﬁ:e d é[rela\}f.‘a ?Dveggyé%u c%%%ésegr%%clé OI}g C\iqgll%lél%_ symptoms .
6'ﬂ0‘b%‘]2' [4"-(N, N-di net hyl am no) phenyl ] benzot hi azol e
(hereinafter referred to as TZDM and

6- hydraaxyr2-d #agrid¥ert iyt asdme)iphemdt] benzeitd anellmations

(hereinafter referred to as 6-0H BTA-1) (Patent

Dadi et 11, 1 ko riuPatte mn sDoEanre etxa2H 18), ; Heisieldlaeise scale,
conpounds such as (E)-4-methyl am no-4' - ) ) o
hydPysiad sade MMEE) eilmafierl liarer combiaags ooBWish dRgIing
(E).-4-di net hyl am no-4' -iodostil bene (herejpafter

r é%l@r%ltso SHehmas. §) apsa - [ﬂ%ﬁ\%ﬁ?f 2,tﬁﬁbﬂ?baf’@n?ased_

aoi VR, Svadiar i B oMU e REV P40 am
6-:0d0- 2 [:4' - | | ang |
dl%%cho?st[ﬁ: DN bﬂ%ta@hggé%%?é s]tQ[%IZé_Z UAZHL onset,

(heretnafter referre as | a 6-

(fdreoriQ) ethenthadde? préfliciithy am RoLRi adelgnerstic results

yl) et henyl ] benzoxazolpe (Non- Pat ent Docunent 6,

Neir-dPahieitieddddine o EhiocRNRoderiitdatl fescsichsasf '

2-(1-{6-[(2- fluoroethyl) (nethyl)am no]-2-

naptiiwildeetlisyl | denpyeaéohoniitritepthetdeailyeimpossible to

referred to as FDDNP) (Patent Docunent 4, Non-Patent |

Deshadniti =) 2 1e fdmd teniddagsepiisdiofe Ade inide vas Afypptient
6-i0do-2-[4' -

asis slt%l% al[ive, because the definite diagnosis requires a

biopsy of a legion (Non-Patent Document 1).
(0006}

Meanwhile, a report tells that amyloid constituting
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(N,N-dinethylanino)phenyl]intﬂgzg[l,Z-a]pyridine
(hereinafter referred to as | MPY) (Patent Docunent 3,
Non- Pat ent Docunent 9). Further, sone of these probes
for imaging diagnosis have been studied on human

i meghngelpiandelayve QﬁngQEQQQE@dOEOaﬁPQW%Q B protein

significant accumul ation D patient

conparednwirtbrneemal--par sgnss (Non- Pai gy
Non- Pat ent Docunent 11, Non- Palt&gnt Docurent 12, IR Yepores

Nohe Pat eht t Dohunept a@@}egéﬁ@oﬁbrﬂg[ Fap e@he@@%‘tf@lﬁﬁtd}}e that
JP- T- 2004- 506723 [ Pat ent Docunent 2] JP-T-2005-504055
[ PadeaesDoeumented]l J8xTePO0O5- HE20:4D diPadieide DdGidTRRls, the
4] JP-T-2002-523383 [ Non- Pat ent Docunent 1] J. A
Ha?@IyC@JG‘EdA“AwggiLﬁsCaQ@adw EYedrkes 5sDi seaeeopdded, which
Arrgl oi d Cascade Hypothesis.", Science, 1992, 256,
499855 FReR- %?@h%abo%emwtwn@f MKhantogersalthe
CI | nl?\éﬁgl alg}qosn s of Al zhejner's disease: Report of
the PEREA Yor kets olp Hrid@ b1 @fispi ces of

d H S T k
A e mer e el T A Dl A5 g

[N@@cﬁﬁ&e@tzppcunent 3] Z.-P. Zhuang et aI 5
"Radi oi odi nated Styryl benzenes and Thi of | avi ns as

Pr pbes7f or Anyl oi d Aggregates.”, J. Med. Chem, 2001,

44, p.1905-1914 [ Non-Patent Docunent 4] Masahiro Ono

et al .BasddOeohabkted B&d:tté)erwtmﬁpw@tha‘@@ Bécently been

Al 3- aggregate speci fic PET imaging 10 agents for
AN ree ' dethceds. In Wich esminvedi ctompand Bia'ih@@yhlgh

20 30 p. 565- 571 [Non Pat ent. Docunent 5] H F.
Lﬁ-éf Wi Gl o 9 |aferfegiaadiePiobes for anyl oi d

pl aqu rlca Che caJ Soci et 2001, 123,
D. 127?1%311327‘215 i%CiE %ﬁa%ﬁse}ﬁ

[ odobensoxgélzmaflegllcgcgél(e2 haﬂcgfcilpor %Fitnd;)il ng aﬂﬁ r%lr) cgaﬁé)gnds

| tHAe d¥adihgh MW &8y, G 01 0QY 11490
28 p.887- 894 [ Non- Pat iV valche Y 7]%%?3%9&%% in

alaerefr's(d] kfardXEra2 1A thewnll Grheahelrd eq wz.th various
2- Et henyl benzoxazol e Derivative for Anyloid-P, Plaques

| ragl oot iveurspsesires) curatal aof  SucHearande dftd .ne Fard example,
Mol ecul ar Irmgl g 2005, 32, Sup.1, P759 [ Non- Patent
DIERRES mrm@%@wt@tv‘%malog&n labeled forms of

Di aI k I%g#no Ac | mal onqgni tril e Subst.i t ut ed
esl PVRﬁ&P&&s)t IRGvEVin sgrdyatdvegdsuch

rr%%l%ﬁglgadn K og@\P h@lgéggt h 613 &3&) e%%%%%%gglezgﬁblazole

m%f%'ltna%teéh're%e‘}&eéh%%ngsetfzﬂw and 6-hydroxy-2-[4' - (N-
methylamino) phenyllbenzothiazole (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 referred

to as m-I-SB) (Patent Document 2, Non-Patent Document 4,
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- 6 - "Structure-Activity Relationship of |Imdazo[1, 2-
a] pyridines as Ligands for Detgcting 13-Anyloid
Plaques in the Brain.", J. Med. Chem 2003, 46,

p. 237-243 [ Non- Pat ent Docunment 10] W E. Klunk et al.,
“I'maging 5 brain anyloid in Al zheuner's di sease with

Pi Nds-tRk todn CobpounehB. 5), ; Avenzdiearol e , d2004Mat BEs such as
p. 306- 319 [ Non- Pat ent Docunent 11] Nicolaas P. L. G
Ver hioedd- 2t {41 - (N, Wrd Mevichy el ey ey Fhes mepxdislease
O- Anyloid Wth [11CI SB-13 PET.", Anerican Journal of
Getherteima fittePsyetgrred  t@ooy, TRGX) 846 5b5-

[ Non- Pat ent Docunent 1ZJ H royuki_ Arai et al.,

" [ Gagemspetha PETI ol A ding el apdneiia sl -5-

L5 B S PR TS NI I SO
Sup. 1 3 1 = P . i

g dia T DR SRR 7 1SRl

SPEGT. | B mentiz Th | of th

A ses e I O AR A TN o P
[]ﬂ%gﬂgﬂﬁ¥?é%hﬂ%fﬁéﬂ@#ﬁiﬂdﬂ&niﬂkfﬁgxﬂﬁ@@éﬂﬂ%ﬁﬁifﬂgéﬂﬂired

BY THE I'NVENTI'ON [ 0009] As descri bed above,

vaid Gl Femypou ntss esrer Deenlngsed As Nwoles-dror Domagiers: 8) ;
di agnosi s for anyloid, and researched for clinical

appld ciati davordeExpierd mEntisydtni ey rmichmiae shiowlatat[4’ -
[1251] -labeled TZDM 1BOX and m|-SB are all

t r @hd¥-edimeat hnkasninrlioheym niitiedn 29 Her2 IR g i on.
However, these conpounds are insufficient in clearance

£ T MR TRT SS i *SthcFo 7% GHIP Ho Hieti qrument 3,
gradual l.y in brain as fine after Lni.Strati

( JB2 g z%'?e‘%hi%)m nga%%ﬁl%%g st g%nhﬁggéaﬁgoggs
g?%ﬁ?%ﬁ%éﬂﬁéEﬁ%%éﬁﬁ%%%gg%maé%fﬂiéﬁya%§94x1%uﬂénlﬁﬂﬁhlng

P.akey A0 Tdan  MRIrddie 1 elance ST Midda] ddastigstion
Is insufficient, a problemarises in that sufficient

C O rzas tpactaisrot ’ S eoxahitrai drecbaate il th haoaimpedsarr  (Non-
sites. [1C]-label ed SE-13 shows a clearance from

ndtateEnt i Beueent) Kxpéldmdatenth Deguneriowele Mot tPatent
cannot be said that 10 the clearance is sufficiently

f dcymasant 3 o Nofy Rateqt DagEreddr Mdi ci ne and

Bi 40{9%/1, 2003, 30, p.565-571). [0010] Meanwhi | e,

i t'{%%% eveal ed that conpounds havi ng an

| TSGR S kel O S, A 43S have a property
[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] @&. McKhann et al., “Clinical

diagnosis of Alzheimer’s disease: Report of the NINCDS-
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, ongtﬁxs@i@%e(fﬁg

15 transferring to brain and accunulatlng at anyloid
after administration, and al So°have an excel | ent
property of rapid cl earance from nornal tissues unlike
t he above-descri bed conpounds, as a result of
exgggbﬂew5§ku§ ] b bel ed_ conpounds.
fSQ hnaé% tég %hgg IVg?.R nggwggt of

However , npoun

mJHéléILQH §ﬁ§t Huljnélnoégﬁfl&@su%§s%?f‘§r58”@ﬁuﬂgzﬁell{1e5 s

probe for imaging diagnosis, I Cl ent care

t akbpeabout , dosaps1a8¢, agdokRi stha 0%09393@
(Internatlonal Publ i cati on Wp03/ 106439 panphlet) FDDNP

i s [BdsoPaepot t Boctietve PPSEtive Zuigyesses 25 nutation
test. (International Publication WO03/106439 panphl et)
[O‘O&qqll(?\l(p‘ﬂlelﬁ@t%bl gt pryohiset aeges | gl Ayl ®f Th¥Diis as Probes
i magin 8 di agnosis would be a conpound that is

exker | AmY Lot AT reaated th, afy|Med. afinesuf f2@i entdsy),

rapid in clearance fromnormal tissues |ike 1MPY but

IS s%%%ﬁ" in toxicity such as nutagenicity.

d th ti h b
e e .
t
atetrlSmg%as B eLa IVG?Q%%%?R%%WT imaging

described | ater),

acHAd At@s WISHRCIHdoal ld/légb%]e 14 e I\{%:t&e%.r)&s%;eﬁﬁf&%el{e and

sites where 10 anmyloid is not POSi

dlBanﬂﬂsjy C zagent 368 qongEHMEynust be used which is
Bﬁ)essed i n unspecific accunul ation on sites other

rarfAteind depesidnitors] it Rucng eemeqund “has, 1ot
been di scl osed. [0012] 15The present invention has
SURFeFrepels dore emytlarice lwpres Var iJougmerican

oun pr obes targetlng anyl oid for imaging
d?%%ﬂ8§ﬁg %Qféeﬁgén 28i%c| d€ed Butl27HEré 2743 been no
. confir tq.hav a cllnlcally
qﬁﬂ}able@%roggfﬁyengng]n%%ﬁ %ﬂ g%k 24, "IBOX(2-
CQupaundeihgh aﬁ%ﬁoﬁﬁah Y g %d%ﬁ.%h%log: %);(LI%I% Sletgts 1igand

sufficiently rapid-cle rance ron1norna
f&b&hemaganguamyegianga @% Gint ¥naUeRa3% .~ wuclear

mut ageni city. MEANS F OLVI NG THE PROBLEMS

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

[Non-Patent Document 7] Furumoto Y et al., “['C]BF-227:
A New "C-Labeled 2-Ethenylbenzoxazole Derivative for
Amyloid-p Plagues Imaging.”, Furopean Journal of Nuclear
Medicine and Molecular Imaging, 2005, 32, Sup.i, P759
[Non-Patent Document 8] Eric D. Agdeppa et al., “2-
Dialkylamino-6-Acylmalononitrile Substituted Naphthalenes
(DDNP Analogs): Novel Diagnostic and Therapeutic Tools in
Alzheimer’s Disease.”, Molecular Imaging and Biology,

2003, 5, p.404-417

[Non-Patent Document 9] Zhi-Ping Zhuang et al.,
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0013] 25The inventors have found that a group of

conpounds satisfying the above-gdescribed requirenents
can be obtained froma conpound with an

[
t

m dazopyri di ne- phenyl skeleton or a skeleton simlar
heret o whose phenyl group -9 has a carbon atomto

whirght rait tapeeg e takdmyt Reatttachetipand timisiahave , 2-
conpl eted the present invention. [0014]

Spegdiphirdalings aecaridjanglst G oan@saspedhooff -veylpries @itghes in

nvention, a conpound represented by the foll ow ng

f otimgl Br@d):. [ 00L5Med .RThem, R0D3), 461, @ .Sal7-2tRer eof ,
and a lowtoxic diagnostic agent for 10 Al zheimer's

di J&igse Pasrpiti SoggmendodPdudd FepKdsiddt & Byl -t heé Iapaveg
formula (1) .or a salt thereof are provided. &9016

1ttsLurgh

: I h
; aGPBRELT e har ogen - HBtt E;L?%oeari as PePFeAtd can
&&«ﬁ%dp% e%geggg;lgra 270 ElUgEhae s Dromne 0l e ot

e Ca y USG ‘radi oactive

ha' Legen~rear;be li?n% 1}‘1@4’ b‘%uil%héﬁﬁn@%sm%(e%%r @bh}ﬁl@md With
halogen sel ected f 8F, 7613r, 1231, 1241, 125

133311 caed- ﬁ@r@E@ﬂ@temﬁﬁkﬂcﬁn Journal of Geriatric

Psychiatry, 2004, 12, p.584-595

[Non-Patent Document 12] Hiroyuki Arai et al., “[11iC]-BF-
227 AND PET to Visualize Amyloid in Alzheimer’g Disease
Patients”, Alzheimer’s & Dementia: The Journal of the
Alzheimer’s Association, 2006, 2, Sup. 1, 8312
[Non-Patent Document 13] Christopher M. Clark et al.,
“Imaging Amyloid with I123 IMPY SPECT”, Alzheimer's &
Dementia: The Journal of the Alzheimer’s Association,
2006, 2, Sup. 1, 5342

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0002]

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

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

are insufficient in clearance from norxmal tissues, and
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20 hal ogen sel ected from 18F, ;}231 or 1251. [0017]
A, A2, A3 and A4 independently represent a carbon or
nltrogen and it is necessary that at |east one of
these represents a carbon. Preferably, 3 or nore of

Alteﬁ@ t@eaccu$glat§n rﬁéuéfg%efﬁnﬁrgg%bggs?lﬁgg%ggg es

preferably, all of themrepresent car

f of fié A édﬁlﬁf&tb&ﬂﬂ§nt@JﬁLfa@@@Q £ epsesenged ﬁ@hé“%h%ﬁng
A2, A3 or A4. In addition, mis an Integer

toe®R.al pindeDgab Bédecigs ﬁdl§1@1@§3erai®d)fy1a £@r Bonggy_

represented by A3, that is, a carbon at 6-position.

[0998] H. F. Accogdéngalo, another cGspectsed . | heo@r esent,

i nvention, a conmpound represented by the follow ng

f d? it & Q2)274D] 0019len AhAS cRakence frag nR4mall 802@hes

or,a salt_thereof is provided. [0021] 15In the formul a
(5% e e pRup adeehlan fagfaheln that sufficient

contrast cannot be obtained at amyloid accumulation sites.
[*'C] -labeled SB-13 shows a clearance from normal tissues
in experiments in rats, however, it cannot be said that
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
transferring to brain and accumulating at amyloid after
administration, and also have an excellent property of
rapid clearance from normal tissues unlike the above-
described compounds, as a result of experiments using

['**I] -labeled compounds. However, IMPY is a compound
positive in reverse mutation test. In order to use this
compound as a probe for imaging diagnosis, sufficient
care must be taken about dosage and administration manner.
(International Publication W003/106439 pamphlet)

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

[0011]

A preferable probe targeting amyloid for imaging



group cansi sting of a non-radioactive hal ogen

substituent, nitro substituent,gtrial kyl stannyl

substituent having al kyl chains with 1 to 4 carbon

atons and tri phenyl stannyl substituent. As the
trial kyl stannyl 20 substituent, various substituents
camikeyriseik wnd d ekt dedamy | tisubsid taiemdl et in
tributyl stannyl substituent are preferably used.

[ 0@ irRA: 4 sviclgreoul siel eriedsdfimtdre: lgr atgpid in clearance
consi sting of a non-radioactive hal ogen substituent,

e thhrsome sid ey | oes s dtikaleiMBY but is suppressed in
trifluoromethanesul fonyl oxy substituent and aromatic
sultfoariyf iy ssils st gy geast ik var oHeWeEYegul Rongporgund with
substituent, taluenesulfonic_ acid, 5

5 ni BUcHe PRORSEHIfESN HE sadie® i 358r585es ul foni ¢ aci d can

be pref used. [0023 As non-r adi oacti ve

ha|oge#%§ﬁh§%WQﬁﬁn 5} S5 RIS T S G an
b eferabl a hal.a en pahl-e of. bein

a Fai%ngof AUl eophlp£ SIS |tut|X “mﬁgthlgngeﬁgFﬁ ed

a nadicegct ijye phlugiine c%qu%@do@%thﬁm' %c%mm LREA
target of isotope exchange reactions wt

r agin@peldive daadiynencanike wsederag r&h%rprsqft%awre
chlorine, iodine or bromne can be used. At 15 | east

10 onamgfloR3 drdn4 deppeafesabl xst he ADNdf agho@cid vegent, a

hal ogen substituent. [0024] A5, A6, A7 and A8
| ndeppruedt Mustepeesset ahdahbds suppiressgdninandspecific
is necessary that at |east one of these 20 represents
a éﬁFH@Hlapﬂ@Pepﬁbﬁ}teﬁ et-hedr éhep ABylmdd AppgrdtAgn, but
resent carbon and nDr prefera all of them
cBHEBerh cERPGUAL PAR PAE PoRMILE "CIPEeR3 binds to A
caqggq aepresented by A5, A6 A7 or A8. In addition, n
is an’integer of 0 to 2. 25[0025] Further, according

15 L0t he 7 L3RR IRV §RLAOR 1 N8 I %‘Qd@e @ eG0 EEB%H” d

20

26

with an i mdazopyridi ne-phenyl skeleton in which
catbepuakeinatsdwhpesi Yhehodk thepoundd 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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phenyl group is bonded via an gxygen atomto an al kyl
chain which is substituted of Hon-substituted at the
term nal thereof. A binding site for R3 is preferably
a carbon represented by A7, that is, a carbon at

6- It 0 cLficall according to
st?ﬁ? %nggﬁgégagég%tt%fw?ﬁgﬁp?%seﬁ¥g¥%v%E??oﬁ§ %E%?%hEd'
ar gnar emMi;de c epf.es Y. oW ng
P Rt i L T 1 o
thepeoh; and a | owtoxic diagnostic agent for

Al zhei nmer' s di sease conprising a conpound represented
by thesaboveitalbytl aat3praing g8l bnéhgegelt of the present
Specifically, a conpound represented by the above

f otmueat{&), ar eompbtnd Sréfpres eaft¢od ovy deise ar dDVaw 0 C
and hi ghly-specific diagnostic agent for Al zheiner's
di 5eB®ela Allowt oxi ¢ and hi ghl y-specific diagnostic
agent for Al zheiner's disease here refers to a

di aghbstic agent which has a property of accumul ating
at anyloid and hardly 20 accunul ati ng at other sites
or rapidly clearing other sites even if it accunul ates
there, and thus shows high specificity of anyloid

i magi ng _ifMma cgrtain Lodeof ti af ker

admi ni £1 at | ?I 002 /,/Igp- n ?ornula (3), R6
is & radioachiv substitugpt. As R5, can be
used vafk, al ogens, preferably a

radi oacti Ve hal ogen sel ected fromthe group cdnk)sting
of 16F, nBr, 1231, 1241, 1251 and 131l

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 thereof are provided.
[0016]

In the formula (1), R and R® are halogen
substituents, and at least either of them is a
radioactive halogen substituent. Various elements can be
used as the halogen, and fluorine, bromine or iodine can
be preferably used. As the radioactive halogeh, can be
used various elements, preferably a halogen selected from
F, "Br, 1, 2°1, 2°7 or 211, and more preferably a
halogen selected from ®F, '¥I or %°7.

[0017]

A1, Az, A; and A, independently represent a carbon or

nitrogen, and it is necessary that at least one of these

represents a carbon. Preferably, 3 or more of A;, A., A;
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5 and nore preferably 16F or 1231 R6 is a group
sel ected fromthe group consistpng of hydrogen,

hydr oxyl group, nethoxy group, carboxyl group, am no
group, N-nethylam no group, N, N-di nethylam no group
and cyano group. R6 is preferably hydrogen, hydroxyl

10a®60@9,ré%£b§éﬁt gEOUBNAl AAHNRACYEOHPeFEREBlY, all of
pref erably hydrogen or hydroxyl group, and

patticeu raphre spief efaatondydraxyhegeouu150029] A9,binds to
A90, Al and A99 independently represent a carbon 15
or anicerbgen repireé sicntiesl hgc@ssahy, thabrar,l east one of
these represents a carbon. Preferably, 3 or nore of
A9, Al g AGCHNd oxB9 mr epr egenintegrdions, larid or eA binding
preferably, all of themrepresent carbons. In the
5f oPiiiPa £E3) R RkS bPRESSTabaY car pohbeRpr eBEAS Ut B 19, AA
In 20 _addition, a binding site for 126 is

prE%@FaBPy g carbor Pépﬁe@@ﬁﬂé&oﬁy An, that is, a
car?gg gt 6-position. Further, pis an integer of 0 to

5 According to further still another

t . .
?:S?gse%{Ce Uy i PR g or i oF (P PoBSape inygneton
éléoﬁﬁguﬁé6rep%ééen§%d(by BBe following formula (2):

[0019]

(2)

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

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

[o0022]

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



4 ) [0032] or a salt thereof is provided. [0033] 5In
the formula (4), R7 is a groupglselected fromthe group
consi sting of a non-radi oacti ve hal ogen substituent,
nitro substituent, trialkylanmoni um group havi ng al kyl
chai ns rbon atons, trial kylstannyl

Lth 1 4
su%%%ﬁ%%%?a%%%‘?%%h%f i TS WA L Ty Loy
t sta raup. a ,
not et et BBl Ebtn il syere e o
| ok hi.l i G substitution . .
B AL Ty i L TN
capabl énplobfl bt LAIA!, Ao ipalaRA XEhaNge g

reactions with a radi oactive I ne can

andi trsibeai ad /s et i @y o il D HAE 1IN AAHRENE SR B8 3d can be
used. As a trial kyl stannyl substituent, various

substii¢nmnltis wand be used, and trinethylstanny
substituent and tributyl stannyl substituent are
prEf®&dbl y used.

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

[0024]

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

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

[0025]

Further, according to the present invention, there

is provided a compound with an imidazopyridine-phenyl

skeleton in which a carbon atom at 4’ -position of the
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20[ 0034] R8 is a group selected fromthe group
consi sting of hydrogen, hydrnghegroup, nmet hoxy group,

car boxyl group, am no group, N-firethylam no group,

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

preferably hydrogen, hydroxyl - 15 - group, carboxyl

gr ] I nr efer r

Py R e oS! Carary v S dr L

gr ebR.ir B3%h 3ANs itAkecangd Aba-ihgependenll ¥t the
represent a carbon or nitrogen, and it is necessary

t haeratinadasheere fof AhBsadiegresest sod RArfPHreferably a
Preferably, 3 or nore of An, Al4, Al5 and Al5

r epprebeom reprbeestedndyndre phetedabl y, calrboaf atherposition.
represent carbons. In the fornula (4), R7 10 binds to

a d84PB6d represented by Al3, Al4, Al5 or Al5. In
addition, the binding site for R7 is preferably a

car bon SP&idderddy bpcaPTdifigatol stidlcanbsheat aspect of
G-E%sition. Further, q is an integer of Q to 2.
EFERBTBTBECREEIPKGRRFPEN $5E85638FS Provifigdppesanpound

in i rqvide onpound that has inity with
amy o e REE e bl rf PRy P £ e dr hce 1 r om
nonpgph,4i ssues and suppressed in toxicity such as
mut agenicity as well as a diagnostic agent for 20

Al zhei mer' s. di sease with low toxicity, and further
provi des a conpound that has high affinity with
anyloid and is excellent in anyloid imaging in a

living Qgﬁ as-Nel | di &gnos ageht for

Al zhei ' s i i fierty. 25 BEST MODE
FOR CARRYI . A method for
synthe3|§kgf a~conpou fornula{&%i or
(2) - 16 - (A nethod for synthesis of a prec or

compound for a radioactive hal ogen-| abel ed conpound)

RGP AL AL, YOS, O oL SR Sl o

ACEDERE et 05 801 SIRRL S5 A1 4% RESRSInd MEUdRheed by
the above formula (3) or a salt thereof. Specifically, a
compound represented by the above formula (3) or a salt
thereof provides a low-toxic and highly-speéific
diagnostic agent for Alzheimer’s disease. A low-toxic
and highly-specific diagnostic agent for Alzheimer’s
disease here refers to a diagnostic agent which has a
property of accumulating at amyloid and hardly
accumulating at other sites or rapidly clearing other
sites even if it accumulates there, and thus shows high
specificity of amyloid imaging in a certain period of
time after administration.

[0028]
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be descri bed, taking the case of

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

(3"-fluoropropoxy) phenyl]imdazo[ 1, 2-al pyri di ne.
[0038] First, 4'-hydroxyacetophenone is allowed to
react 10 wth_.cupric mde to prepare 2-brono-4'-
hydrox%gcﬁkgpﬁ%ﬁﬁﬁéa(E#gf g_r&Bg?é@i%%Qaqq+qqﬂhglogen
in reactjson_can, be conducted in_accordance
W, e o u BT Yo b p RO GoRCE Ve
d j [ ' ' an
oty Rt R Y Sradl s bve AT Beg Missipa £rom
196de Z06k2) cors 4O BAOA - 12F008G], | 1231 Then, 1257 ;4 1317
2- brono-4'- hydr oxyacet ophenone as prepared above iIs
aldidvatbt® peatdrapi-h 2ragi-n&-5- br onopyri dine to

prepare 6-brono-2-(4'-hydroxyphenyl)im dazo[1, 2- 20

a] pyr i ®i nies (@Figgoup BelSictp®@)Erchhithst@pupandieideney of
according to the foll ow ng procedure. [0040]

Filhxdrogemr dgrsluzpxy drmsyac eteophenonerand  Zearmiony:l5-group,
bronmopyri dine are dissolved in an inactive sol vent

s AW 185 HOWre bR Iamigif el 1MowEd its thedemiwia lgroup
each, ot her at %lrefRLux tgﬁggrature for 2 to 6 hours

arb SHpRP group is erably hydrogen, hydroxyl

to

bromm-2- (4! - 0 henyl )im.dazo[ 1, 2-a ridin

hydr o Wo%#ﬁ%négﬁtéégnghiléeﬁ%é%1§%F%Fés.d¥ eﬁggﬁ@gﬁply

- hyQro & n ‘ ' t
agéfhefﬂﬁglveﬁ¥k%%i§y% §&3§§§|F€*%?%?%§é %ﬁHQIE%ﬁgﬁgﬁbly
r eaetdoenyl f@ougxanpl e, nethanol and acetone. The
reaction tenperature may be a tenperature allow ng

r efda®ding, for ‘5 exanple, 90C when the solvent is
acetonitrile. The amount of the solvent to be used nmay
be an fenodnt, fuifirdeht: todebbadentBy reateient a carbon
however, it should be noted that if the solvent is too

meh PHREOHT, B8Cokd dFf FREGEEY SRk Rtpredshi eaeest
of_ ,reaction products. 10 For exappl e, .whe
X B PO RBNE: PRERRE Ao OF ToTe of Aa,
carrespondiAgnt o [ f or,_t:h a

R R A e e S S AT B
a1l @F4 thekSheptresthe £8agbhnen SehUthONehemhikt espd go
to recover the precipitates. The white precipitates
abénsigs fendedarboa mrepedseaketi oy of, nei,hangl /ovmtzer. In
(1:1). Then, an aqueous saturated sol utions of sodium
h?@ﬂéééﬁ@ar@ohaﬂéing gdted foleRAt bs | praf vealyl exa essiben
anount relative to 20 the suspended precipitates to

r EFBXEEeBLBFORY- 214 that is, a carbon at 6-position.

Further, p is an integer of 0 to 2.

I

[0030]

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

[0031]
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hydr oxyphenyl )i m dazo[ 1, 2-a] pyri di ne as precipitates.

The newl y generat ed precipitgtfg are filtered to
recover :
6- br ono- 2- (4' - hydr oxyphenyl )i m dazo[ 1, 2-a] pyri di ne as
the target compound in this step (Fig. 1-1, Step 2).

The 25 anount of the m xed solution of water/nethano
i s not spe&ifically limted as long,as it is

sufficiegt" 8 N ect t e 0 #&r, it should
be n@tggmthat i f of e mxed solution is
t oo nucﬁf - N8 // [ pitgtion of products wll be

hindered.s“‘“1 r exanpl e, ,
2- brono- 4' - hydr oxyacet ophenone i n an anount (4)
corresponding to 10 mmol is used, the m xed sol ution
of water/nethanol may be used in an anount of about 40
to 5 100 mL. The anmount of sodi um hydrogencarbonate is
nott08pétifically linmted as long as it is very
excessive_relative _to the above-described precipitates
asCF ed3cfRroh 586§?P5té§.PF8VlQ§§nple; when the reaction
i's gB?ggted under the above-described conditions, the
ané f an 10 aqueous saturated solution of sodium

i

6- BreaP- dohdishyRGOoXY PheAyA) +ahd8zet ive- hal BY¥ehdiABst i tuent ,
prepared above is sufficiently dried, 15 disSolved in

N, i dirareshps £ bt gent det r aatk pos@ash inim Cardepahevang alkyl
3-brono-1-fl uoropropane were added thereto. The

r eglezio® wbtlutlonoi 4 saibordanoms ponrizhipet atameyl or
overnight to obtain 6-brono-2-[4'-(3"-

f | SdPBpt BpeRYy) pHEHY | hkdhzeralns af byt | Hite 4 Frgrban jatoms
20 S ﬁg gé%lggf anount of potassium carbongte to be

us §H BRI Sty t BEP R an Afedt AT ZEMNRRI Gl Logen
ac| : dfr -bromo-1-flu ne ring the
e PEREA AT "I adn PORedly "L BT RIS st O

r 636 Pbp Rt PLOMDabs{ | UF OB OPSNE: { Shdh M nd & 1 Lot ive
3- 25 bronp-| -fluoropropane can be used in an

eXERSST Mee adP U tha Bbddnh Veapabldeof eatnds Stbsseatss

and is typically about 1.5 tines the reaction
substtrepe Sxdirampe 2rdakttions with a radicactive iodine can
hydroxyphenyl%in1dazo[1,2-a] yridine in nolar ratio.
- b9 usedpsm) prefanrﬁebbm@vf@mmbrmﬁ;uza [@ -B@smine can
fl.uor opr pox%)phen,I]inidazo[1,2-§&%¥nidine was |
diRS ISR | ASUPoFEHE L AAE TR SMPSTHTMERItne VR 1ous
added., 5 bis(tributyltin).and cat al ytic .amount of
£ ¥ P LR el i e Pt R SRR, i s
reagld d%ﬁ% [ ﬁgg{ %pp e ed
for a%%{u]tt 4 htgolﬁc%st,sran f‘ﬂse%{% soltgvue}%f%qls ét%q% ed
ofgr&fh-abo1y used.
[0034]
R? is a group selected from the group consisting of
hydrogen, hydroxyl group, methoxy group, carboxyl group,
amino group, N-methylamino group, N,N-dimethylamino group

and cyano group. R® is preferably hydrogen, hydroxyl
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chromat ographic purification is perfornmed to obtain 6-

10 tributyl stannyl-2-[4'-(3" 15 -

fl uor opropoxy) phenyl ]i m dazo[ 1, 2-a] pyri dine as the

t ar get conpound (Fig. 1-1, Step 4). The anount of

bis tributyltin) to be used in this instance nmay be an
DLREP St TRy S CamdrT | G UG TE 8 e ey

eactjon substrate, specifically, it
| el %t DRI T SIT A S e v KLy e ferably
r e@cdi R, te 6-brono-2-[4'-(3"-
fﬁﬁ%ropropo (%%ﬁenyl]|n1dazo[l 2-a] pyridine. [0044]
20Mhens @ conpound with a substituent at the 6-postion
being a trial kyl stannyl substituent other than

tri butalst annyla, subsd i 4 yentabsenbEak ned
b1 SCLr LA Ky )2 TRt T1 1 o pasce: Chn' BE Gegq® @ caxbon

i st eaick wfgehi s @rrd bt Vild imdcdgbaStep bt BT 18P lfe of

when a 25 conpound having a trimethyl stannyl

sudmge yemreserd ssubstirtuent arefbheablposit b@Nmbse of A.,,

synt hesi zed, a reaction simlar to the above can be

péht oredanf Biepepresiong Isiesonsnesyd miore pref2grably,
ound with an imnm dazopyri dine r|ng in

A
\Aﬁqﬁh]qfhe:h&”hdf%% &S CEEPORS fuﬁ%t FBﬁaIEOQ‘WB@J@ (¢} a R
tog)oth r tgan t he rb%V osition can be
obtalneg usfﬁb SPESRG t ﬁgﬂrd ﬁecF"ﬁgﬁtoIn
‘Mﬂdath%BﬁlQ%e'%lgﬁﬁgﬁdsake 5gEfE§ert%§e%§ %ﬁ%ﬁggrbon

2-am no-5- bronopyri dirné use Ste
wheprasentdidn@ysSiat & frafatt higs f %(‘ctéx%éﬂ & Jgads%t‘lfb%.
carbon at 8- position in the inidazopyridin€ ring,

2- am madhel( by deopyr iidicrgerayibe wsed i nstead of
2-am no-5- bronopyridine in Step 2. [0046] Further, a
pﬁ@@@ﬁ?@rOEoWﬁﬁuﬁGVENEEOH radi oactive hal ogen | abel ed
site_being an al koxyphenyl substituent 15 attached to

a l0%? ﬁin atom at 2-position of the i m dazo pyridine

ring n be obt%ined b u3|n% ﬁrono 1- o ano
i nst ead 0P 35PSm VP d6PoBFOSAAES &nd o &@P@néh&t has

trs%s«fllhaeg eeeﬂogggpwé&hgﬁgt qusgﬁfg{;@gxhch' oLide or

he I1ke: For e
t el arasbkf @BM&O?&M%QEOM%QQSEV&&& %Qﬁﬁ%és%aalﬂy%gi&ty

e can be synthesized by the foll ow ng procedure

[ 604F] as mut&kyesicity as well as a dia nostlc agent for
6- br ono- 2- (4' - hydr oxyphenyl )i m dazo[ 1, a] pyri di ne
phéphrétenbsvéissadesedthetiovntdkNei®P, and further

di net hyl formam de, and the solution is suppl enented
mPFﬁVbé?ﬁs§|gﬂmﬁﬁﬁ%@nEh@tah@S3hbgbn@fflplbpawmthaamY101d
stirred at ffn1tenperature for overnight to obtain

aBPoﬁ% %Xf% ent 1n amyloid imaging in a living body as
well as a diagnostic agent for Alzheimer’s Disease high

in specificity.

BEST MODE FOR CARRYING OUT THE INVENTION

[0037]

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

formula (1) or (2)




(3"-hydroxypropoxy) phenyl ] i m dazo[ 1, 2-a] pyri dine. This
- 21 - is dissolved in pyridinﬁ, suppl enmented with
pt ol uenesul fonyl chl ori de under &n’ice bath and then
reacted at roomtenperature to obtain
6- brono-2-[4'-(3"-

ugnasH ANy | OXyRIOPaXY, S PYd
|ne945 as a tafr%%t corrpound &ﬁﬁ%ﬂ%&ﬁ%&ﬁ%%%ﬁﬂ& #dfla

pt akenesat fRnyohan de.80 b8 dsedidthi s i nstance

may be excessive réelative to the reaction substrate,

gng i's }H%Jpéﬁ@éfﬁ/eﬁbwtm@ﬂ%lﬂ efdPesyeaedd O SubsStd@irsor
ono- 2Z2-

[ 4'ccrgiorndirfany pr apaXiypiteing JHatiatazo{I 212k onioud
in 10 nolar ratio. [0048] A compound in which the
5al keyaprsilibst itcuenm dydnsdntentt e plien yregreoup itventieon will
bound to the 2-position of the imdazopyridine ring is
bolmd ded caridiser teEing diet h?‘e'm;el@ft e txripssilsitannyfloR - [4
6- trlbutylstannyl 2-[
J-‘af% mrqy%la&f’@[@ 3. 31 By PYEiLA& @i ch
ﬁP% quoropropoxy group at 3'-position, can be
heS|zed in accordance with the sane reaction as

b axGeRt t.oph
?eZXSam e S e PRI MR o gt
10 1. Wi@PAMpriA BRLIeHL 06 pyathes s -gfopctadioact ve

hal ogen- Iabeled conpound) "Next, a nethod for

pr agdeoixga cekopheadneaqirive a5 1halm@n-1l)abetﬁdthls instance,
conpound accordi ng to anot her aspect of the present

i ntbet reacwiibh kbendescrpbddctedkingatherdaseeoith ordinary
2-[4'-(3"-fl uoropropoxy) phenyl] - 6-

[ 198FPPEdoi APdasspmp2ea] *p;aﬁu mteﬁéod degeribpdobo] a

E t he groductlon of 2- % &
SF6PPOPORY) BhBAy 1P 6€ FFP' SdBPdi 85‘26{1‘1};29&] Kornathe

S R

|oqb@§9Ean be obtained by, for exanple a known net hod
in which a xenon gas is used as a target and exposed

to protreenhonbardment’ E%&o&i:&%é}:o]bﬁéh@ﬁ@t b¥epedbReed
is made into [1231]sodiumiodide solution by using
knelnveethod$lowad tsededot whehlD-habebt Bgbrddbltidine 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
26 as acetonitrile, and are allowed to react with each other
at a reflux temperature for 2 to 6 hours to produce 6-
bromo-2- (4’ ~hydroxyphenyl)imidazo[1,2-alpyridine

hydrobromide salt as white precipitates. The solvent
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Then, the |abeling precursor 6-tributylstannyl-2-
[4'-(3"-fluoropropoxy)phenyliihidazo[1,2-alpyridine is
di ssolved in an inert organic solvent, and a sol ution
of 15 the [123l1]iodo bul k di ssolved in water, an acid
ded thereto,and al |l owed

folsB8. O Th s I ROSh e by BE G Bahe poky SoRENgRpL BT

° obtarn - o I t t
Loianimne sEhEnge, TLARtChoae B BUA, Ol e ket
presyr é_seamg@eCOﬂgeﬂgﬁ%\ﬁaogéeﬁ%x‘?”tﬁqeh gé’?ia%jﬁ%b do

reactivity wfh the ng precursor an

but kmpana berésesdy B8 PEeheEaREY -
[ 0052] As tEe ac?d, n%y béﬁused 55??23@9%%§§fe§ﬁ%¥§§ ¢ tor

pretempbty hyticoehterike agbUvent is The=0xhdiZi N agent

is not particularly limted as long as it can effect

t hemowhtatf ovhef sobdéme ta bhdeus AchiPrbs chmtdmhn@and

Is preferably hydrogen peroxide or - 23 - peracetic

achf £ Thberbount e bfecthelloxi thainipagemweoebe Addgtbuld be
may be_an amount sufficient to oxidize iodine in the

r e%%t_t?%n{]%%if wt§ ore [TOEHN G AL % o Ul ablel edi Ml te come

rqgiﬁfggdfg hal agen, ot her . than i odi ne can be

sytit HesT zed By ¢ T RS IR 15 PF dirEoron matoduats -
a f. Sy js Wth a radioactive hal ogen that

f iﬂtqzssjft Ee gl}ep’os@g}g?r %efgéﬁrppl 42, _]"ll}ﬁé%?%c‘%@@ﬁﬂ iife an

2-drfoud 8 "cot sponding to 10 1] ;
[' 8F] fl uoropr op?oxy)lsllgenyci ]- 6-%r?oormjismu éaz%[ffrZ-teﬂepfﬁa&tlon’

ne;hd lemdwaheld MG HAEGMHEO o be used can be about 40 to 50
6- brono-2-[4' - (3"-ptol uenesul f onyl oxypr opoxy) phenyl ] i m

i ddzo[ 1, 2-a] pyridine can be reacted with [ 18F]

fluoride ion in the presence of a phase transfer

ca@%ﬁﬁét and potassi um carbonate. 15[0054] Il. A

nethoq%for ﬁﬁ?thesis,of a conpound of the above
f or mul"£%3) ©I° @ECtioR RAYd Ibris fiiesed dfo gecover

precu I nd f a radi oactive.hal ogen-1 abel ed
e SRR ar e AT RERoF 8 Ha e nase SGpbanaea
PHeCYr $Ak Ol A L.a6l tA al .qgen- | | ed
cghpoundXﬁ%@%?%%%goﬁobgnm?%%@%?ﬁéﬁ%%gg‘ﬁﬁéﬁgreggﬁ?n' an

| memriouen seithirabeddestti-bests baKisk@ e nGaseqRhcarbonate

6-tributyl stannyl-2-[4'-

( 15- afidedx peemexy) pheny ey dazelskizeabpyiingi Re@1ative to
the suspended precipitates to release 6-bromo-2- (4’ -
hydroxyphenyl) imidazo[1,2-a]lpyridine as precipitates.

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

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

the amount of the mixed solution is too much,



25[ 0055] For the production of

6-tributyl stannyl-2-[4'-(2"- _ B
hydroxyethoxy)phenyl[inidazo[l}f—a]pyridine, first,
4' - hydr oxyacet ophenone is allowed to react with
cupric - 24 - bromde to prepare

2- by-Qomt ﬁlti‘&’%:@@?ﬁ%@@@@@@nﬁlig'% l%dr}%t A= tflpn]E)o‘r Ie@cample,

thi's i nstance, the reaction can be con

aC GHLRANE SO Whihd- OF T ddshed He

met hod described in %@Ii[i t}g%gt ur e,e Kﬁg?ﬁﬁ%%&%@gﬁl
antcatraspokdimentet o mesl nod e g iGN 3T Vsion of
1964, 29(12), p.3459-3461. [0056] Then,

2- bragrep: Ahe thyahiak yeece tlopheswi el raspraepamgd of abalowe to
is allowed to react with 2-am no-5-iodopyridine to 10

Spr efdr énL..  The amount of sodium hydrogencarbonate is not

2-(4" - hydroxyphenyl) 6-i odoi m dazo[ 1, 2-a] pyri di ne
(Figpeciiicagilgp mite] astlancar b donhesnst sedlasy itve
t he follomnn procedure. [0057] First,

2. B4 I8 ARG bﬁ%g%%a@:eq@s reaction
| [ t | t
dapuida o ol ssobusd | Han LRECLEve: SOl vent By oo

ot %ﬁe@ t@ler eafﬂcH)é tcfe%rl%telg %ofn%rltziotn% 6t U, Ic‘notu%t of an
produce 2-(4

10 hy digeypie e binGrtedd oThdaze] br2wabRYid 8 ogencarbonate to

hydrobrom de salt as white precipitates. "The “sol vent
usee iaddeli & 2@ hensieartd oiRydietaeet eant el epdut 25mL.
anot her solvent that is usually enployed in a simlar
red®0i@id, for exanple, methanol and acetone. The
reactlontenperature may be a tenperature allow ng ref

| uxi ng,THEdY é&%ﬁnﬂT?IQEFﬁgwﬁﬁeﬁ ogIveRy lildmidazo [1, 2-
aceﬁonltrlle The a of the saolvent 25 to be used

B¥TARLRRREEPE: e ONE 6§ éﬂ#é&?lﬁﬁ@lwegarﬂﬁem

oUW Bt oy ! RSN L

20

25

of cheaehheR BRhedYChHSomBOH - @iﬁgﬂbgro}ggﬁe gere” aBled thereto.
bronp- 4' - hydr oxyacet ophenone in

corhespendtignt 8olQtiwRl ikSsusedefontt B@oﬁle@éhpeﬂat{zbs for

amount of a solvent to be used can be about 40 to 80

nLovE@058ht to obtain 6-bromo-2-[47-(37-
fluoropropoxy)phenyl] imidazo[1,2-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-1l-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[1,2-alpyridine in molar ratio.
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5Next, the reaction solution is filtered to recover
the precipitates. The white piécipitates are suspended
in a mxed solution of nmethanol/water (1:1). Then, an
aqueous saturated solution of sodi um hydrogencarbonate
@ﬂ thereto in a very excessive anmount rel ative
€ 10 suspended preC|p|tates to rel ease

2 (4_ @g%tes P Q&lgﬁfromQQ?' F9L1 2-a] pyridine as

preci pi € ne ener ed precipitates are

£
hglﬁdjrjdg{ﬁ%he @ﬁ%ﬁ (J'L}ndl adzaoz[O 2a] )P ' dnlen easwaﬁw ed issolved

t afﬂ&il&é&ﬁ@u%d g fthiys t%l%tﬂﬁﬁnlr?e L SleRP) - The
amount of 15 the mixed sol uti on of methanol /water is

nadi specidisaldin)l iand ed @s d10Ag Asinduriss sUfddigiaants -

to effect the reaction. However, it should be noted

t HatipHertyHelarapimineofpalieadiie dirsoladtdean | Thieoresebion
precipitation of products will be hindered. For

eXdRpiuEe virehe2 tedors- 4020 Hydr eyaostspteehdive ialvoam 24
anount corresponding to 10 mmol_is used, the m xed

s WEn aé?rd ﬁ%ﬁﬁ‘a@olsﬂké(‘leé%t iy Betidd®d widh amsoant of

bout t .of
P R o 5 THC AR A BTy iR 6 £PdfgS-
a%ffﬁ%ﬁ?f@?¥u1 g§ Ve(ﬁglatlve to the

above SCri be eC|p|tates as reaction

SRSl RER SRR I the _r [ f t
e P P oo st "oF Gao°t
aqmﬁ@mﬁnﬁaUGﬁ@teq_aol@&@@n4qf swﬂéugmbﬁgﬁoggncarbonate
to be added to the reaction - 26 - solution can be

abougt (50 ity 1tA@59)k o be uderde in2ibrienteishanale ang be an
t - butyl di phenyl chl orosi | ane (TBDPSCl) are reacted with
eg@@}@@th@,attl@fpfp@ga@e cpngiigpen Wwhere it is excess:r_ve

- (t.- but IdlphenyIS|ony)ethane (Fig. 2-1, Ste ,
sE %y Loy frheh |r§a1cﬁ§f’5’n@élbsFﬁé‘treea@HeGﬁfégﬁlBé( ; it is

d ;out d h ordi
e °téhe' ReBhall BEZER Mah o2 Aloketl e eorganiion

SYNENeSeSe €Qll-om¥l-- [QO @”170 (2004); Vol. 79, p.59
10(2002)) [ 0060) t he

2 £(14ioripHoRE RN ﬂ)éialrl@1hﬁ@@|z@5| [dazohlpdrialipyri di ne
prepared above Is sufficiently dried, dissolved in

N, [Nodidriet hyl f or mami de, and pot assi um 15 carbonate and

1- brono- 2- (t-butyl di phenyl si | oxy) et hane were added

t her etBlenafa gronpiriusnidrivdttly @ wabsstiituead &t athsutc -p08tion

for about 2 hours, a saturated sodium chloride
sEFdTiIZoR ik AdHTE 28Ry as1bE I URNSL RFhec share,

CORSEINLALES AL 265 ek e 20 ClioTaLgoram
eGP bR SULNELRgRY BEn) sfelodtl b
D%tfa%%'s%‘r%h%g%gﬁ t‘inb%tlégeq ”Hﬁopeaﬁﬁ%ﬁﬁu%héﬁaé

can neutralize robro cid gener

1cbrpeRma- hbv1ﬁ§ Bu Ttkf'lﬁhb@h?@% kahhoXykeblane wduEi gg Lhe
reaction, and is typically double to triple the other

r eabbaituknbr R0t Re 6t pbut vl dhphenylsichexyyethanerklction
nmol ar ratio. Further, the

lshmadexr2+6t thet godivpheayl bel pryfet-hede inagtke dsading

bis(trimethyltin).



- 27 - in an excessive anount relative to the

reaction substrate, and is typigally about 1.5 tines

the reaction substrate

2- (4, - hydroxyphenyl) - 6-i odoi m dazo[ 1, 2-a] pyridine in

nol ar ratio. 5[0061] Then, t-butyldi phenyl silyl

gr oum 0f; the obtai ned 2-
[4"-(2"-t-Dbutyl di phenyl sil oxyet hoxy) pheny1] - 6-

i odoi m Alaz@bdowdia@lwii dei S adep et RetRd MHPGn which the
tetrabutyl ammoni um fl uoride to obtain 2-[4'-(2"- 10

hy driodjetdh adytep ey theb -fuodei iBrdaz rbugr alspyr icéikien atom
(Fig. 2-1, Step 5. In this instance, the reaction can
be cddverr édragutthien cactomnd aric @ -wiosh tdodi ramny beevbadined by
for exanple, the nethod described in a literature,

OO gAding Sy sowsesd @dlth, avplyriding 4ing( te98hickobromine is

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

2- PRNIES: Ay dr B FEERERY) SipRedpeLfegd of 2-amino-5-
iogpinidazo%é,Z-a pyri.dine was di ssolved in di oxane,

and OBV AR ESPE dHdESSPhér et 60T TREHMP1e, when a

bi s¢tributyltin 0 d X i ¢c_anmount

te?ﬁadﬁggf%ﬁ% e%ﬁ pﬁggpﬁﬁﬁégggb¥gd 5ﬁF§r%Sag%8dcarbon at 8-

t hgpet @4 oLhis ; 1 9RL 0 d,at_ahgut 90C
BHEL Q4 ofhis S Eﬁécﬁh982§bg89£81héng%gﬁe 28% gﬁsug

and reacted for about urs, a én"a solvent is

10 di b&bhb@%r@ﬁﬁnénfﬁa?hb@”ﬁb@gr aAbEeaBUEEf hbCcahiAB-ES

performed to obtain 6-tributyl stannyl-2-
25ptomEpYyriddnexyat hoxy) 2 .

Jphenyl ]i m dazo[ 1, 2-a] pyridine as the target conpound
(Fil§04812, Step 1). The anount of bis(tributyltin) to
be used in this instance nmay be an anount satisfying a
condi t FOAThHR&r e @i PTPSUEREESsSPRROUNdDEith peradioactgve

i fedSBRborar P PELF pEPRG ook Rt KbymieR P b bt {tuent

15fg%g?ﬁ?gédzf%fé:é%%b@ﬂd£§é¥e%F8%%%§QfP¥éﬁQ@%nt%g imidazo

azo pyri di
coppouRtnil +ing S4RSHELYERLiALathE 85 P9S! 3 1Rk 1 NEropanol
i mdazopyridine ring being a trialkyl stanny
subsstea@nsdt o Ferohdan- £ heotshbobahs| admy | readsing uent
IS obtained, various bis(trialkyltin)s that fit
puressetisgncdiipdend sett i st tatiaie dib{ony behldtidy o the
Fi£= 2-2, Step 1. For exanple, when a conmpound havi ng
a {ikfet Faseraalsufstimarant2 -d¢ g (@bt tuent at the
a reactjon simlar to the

6-position | s synthesized, (
%Jabggiu%gﬁsgtgonggbxypropoxy)phenyl]1m1dazo[1,2-a]pyridine

25

can 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-l-propanol and stirred at

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

(3”-hydroxypropoxy)phenyll}imidazo[l,2-a]lpyridine. This .
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performed in Fig. 2-2, Step 1 using bis(trinmethyltin).

15[ 0064] A conpound wi th an i mildazopyridine ring in

whi ch the binding site for the functional group is a
carbon atom ot her than the carbon at 6-position can be
obt ai ned using a compound with a ridine ring to
V\h}%h&r%%ﬁ) 6§ st (P%%Jn%}e)rbe ‘atS‘éDijefr?eetf%ﬁ'ﬁ "Qitjb Hnst ead

of L 0Q: Pz o4 Pfopyridine used in Fig., 2-1, 2.
FO1%3%€%?1”%$%1’5]§%}8§ a (*grllncghjél1 nl‘bnéel]_f 't plrc%%jea%r% r‘?&% gﬁlﬁn
groun- 4 Sq the LD AL fle BSr NS tﬂ&%ﬁ%ﬂrﬁ%- romo-2- (41 - (37~
i m dazopyri di ne ring,” 2-am no-3- iodopyridine my be
used b Ngdeael: Of ordy i o Lradepyrindidie.d M [ H-g. 1di
21, Step 2. [0065] (}?kn%? van O heamnd 0,2, 9] pyridine
r ach eactd e thad@genmabelred campeundf the2d--

Next, a method for production of a radioactive

h &l @lgexmd sablef e, logripnunte ace dfediviged drandiikern naspecte may
of the present invention will be described, taking the
cae wfcawtlitractd had iivieditve-dleb efeed tdamp culds ra5E006681 is
The synt hesis of radioactive iodine-I|abel ed conpounds

cdVIIE P Gt BIPHhIss (hA e adte dralsetistg asreéugeno-2 -
D 5 SO AT ) s

S tj t ai ned by known net hods thereto, adding an
agl}%dargg:agﬁogxi di zi ng agent thereto to effect

re@gidg@n. As an inert organic solvent dissolving the
| abel i ng precursor conpound, various solvents having

no reactdampdund tih e draheld RO K686 Wi tituent bound to
[1231] sodi um i odide and the 15 |i ke can be used, and

p redfee rddsiny Ingitrivaapo It hean ilse based. tO@GE] 2Apokheiaai 8f the
may be used various ones, and preferably hydrochloric
adiftdaRePYSdding Ag nggdt biosingott panotbelrapbyikipit san
as .20 Ion% as .it can effect the oxidation of iodine in

t F&S EacEOST H6Put it6F, SFREDIS  pletdidbity IRFarpyéna- [3' -
' i id.. T t _of the, ,
gjﬁgﬁ;ﬁﬁﬁgéﬁgﬁigﬁgﬁlée%%gg&nﬁg%z%gqg%~gigyﬁ€%1ne which has

suf fdq¢4 i di i odi ne _i . eaction_s ' ;
e O R TRy red PR S e SabyBeo Ot b8gs zea
otike b dddafaned Ret&arhbe sonet hesiczednby sl abelkNgxdept

| abel i ng precursor that fits a purpose of synthesis
wiashing 3’ -hydroxyacetophenone as a reactant instead of 4/ -
hydroxyacetophenone in Step 1. |
[0049]
(A method for synthesis of a radioactive halogen-labeled
compound)

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

[**’I]iodoimidazo[1,2-a) pyridine.



- 30 - radioactive halogen that fits the purpose. For
exanple, in order to synthesizg, _
6-['8T]fluoro-2-[4"-(2"-
hydr oxyet hoxy) phenyl ] i m dazo[ 1, 2- a] pyri di ne, the
| abel i ng precursor 2-[4'-(2"-hydroxyethoxy)phenyl]- 6-
5 nigtors@iym dazo[ 1, 2-a] pyri di ne can be reacted wth
['"8F] fluorideion in the presence of a phase transfer
cat al ySstomanthep @asiidtmgardonat e’ { G069]
(Methods for preparing and using a diagnostic agent in
10 faccocgangexyi) phetntyd ] preedents ) iindedtiidazo (1, 2-E@yridine,
diagng;}ic agent according to the present invention
caf de& i epaian d9dddsolsgtlivgAonhitoh beowenriveds folme labeling
present radi oactive halo?gg-labe[ed conpound bl ended

5i nifaférsta oplpdnglogi 2al sal raéicartiveniedine can be

Rin rﬂsg%: sol%tion optionally adjusted to an _ :
apﬁggﬁﬂp DY, IPrkEXBIREE  cBnTBRIY- REEWRY 48i whdchva ¥enon
di gnostic agents. gn this_instance, ncentrathgn gf

t hd“pr 8§eRf CoRFotnGEH50I 8" 6e S&HPG5 e & HXRGP nbPRPardment .
t hap;the:o - ' at which.stabjLit f (ih .

pr egent loompaagoRetaReli o he 18 ARlE! tieB) £ DRLggdiun

compaypd k81084 oaPBY lik¢ak! ¥nbl hedhaas! 088q28skbh kSr the
sufficient to obtain an image of distribution of an

10 adrkbest aged agent. For exanple, in case of
i odi ne-123('231) -1 abel ed conpounds and
fl loPBm&18( 18F) - | abel ed conpounds, about 50 to 600 MBq
per adult 25 bod{ of 60 kg wei ght can be adm nistered
i nt r avéhets| Fher Lrbealing. PORSHEEDUt PohrdbusnAEhRrsnEled-
agent s, can ' known_net hods. For exanple

e imaged b et | = )
e (P23 E TS paner el LORPULhae SaRobb. PrabaNhyine is
SP aratus._-.31 - while. fluorine-18('8F)-1abel ed
CoTpOTaAL Rabtioan HigER BoeaTherSiATG: Jend SoRpres ton of
[ 08KQ] & Laaf ‘ Nf i I on.iS,;
15 L QBRP] [EAEL Shaa/ bEir RS BLEST, HHEBE] Oy i na an
Cospadating EfanP| £5c andaRel efenses Badml ESowd@VWeN 8feact to

t hese Exanples never limt the scope of the present
I nelendion.2 Bl Hfluoropropoxy) phenyl] -6 -
[***I]iodoimidazo[1l,2-alpyridine as a target compound. As
the inert organic solvent dissolving the precursor
20 compound, various solvents having no reactivity with the

labeling precursor and ["**

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

long as it can effect the oxidation of iodine in the

reaction solution, and is preferably hydrogen peroxide or



10In the fol I owi ng Exanpl es, the nanmes of the

i ndi vi dual conpounds used in £He “experi nent are
defined as shown in Table 1-1. [0071] Table 1-1
Conpound nane Conmon nanme Conpound |-1

6-
fIJ%%%gropoxfycﬁengpflﬁpﬁﬁfg[fthgfpfwﬁéﬁﬁéng agent to be

odcgd 3“ z}él%o a] pyT dg ggéﬁ%ngploe%td 52 PR dnines in

GﬂHé”Héé%&fbn(éélutlon. .
f1 uoroet hoxy) phenyl | 1 m dazo[ 1, 2- a] pyri di ne

2- [ 512" - f | uor oet hoxy) pheny1] - 6-i odoi m dazo[ 1, 2-

a] pyri di ne Conmpound 1-4 Conpound 1-5

2-[ 4" -K orpailofd Arapoxer) piedty Id -#xdicactive halogen other
|od0|n1dazo[1 2-a] pyrimdine

2-Jhgtn (i3difneu ereopiep eyytileenyEd Gy [Lb281ing a labeling

precursor that fits a purpose of synthesis with a
radiocactive halogen that fits the purpose. For example,
in order to synthesize.z—[4'—(3”—
ﬁaF]fluoroprbpoxy)phenyl]—6—bromoimidazo{1,2—a]pyridine,

- the labeling precursbr 6-bromo-2-{47-(3"-p-
toluenesulfonyloxypropoxy)phenyl]l imidazo[1,2-a]lpyridine
can be reacted with [**F]fluoride ion in the presence of
a phase transfer catalyst and potassium carbonate.

[0054]

II. A method for synthesig 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" -hydroxyethoxy)phenyl] imidazo[1,2-alpyridine.

[0055]

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

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

hydroxyacetophenone ig allowed to react with cupric



[
(3"-fluoropropoxy) phenyl},6-
1 ]i odoi m dazo[ 1, 2- a]pyrldlne 6- brono-2-[4' - (311-

l'iiodoimdazo[1, 2-a] pyridine
2-[4" -
[ 123l
[ 18F] f I uor opr opoxy) phenyl ] i m dazo[ 1, 2- al pyri di ne
2-[4'-(2"-fluoroet hoxy) phenyl] - 6- il

123 hiedoitm ake? calpidodisne nGempeadnd et Bhenone (Fig.
Ebnpound 1-7 g%%%{pound 1-8 Conpound [-9 f% - 32 f I
[ 0@72], Bramplie .l -1n EﬂﬂéhEﬁESaﬁée, the reaction can be
6-tributyl stannyl-2-[4"-(3"
fI@@ndppapdxyﬁph@npkﬁamcéamaﬁh,Erﬂﬁpﬁ&@dhﬁ&hoﬁ@O?Bbr

550 mL of ethyl acetate was added to 28.17 g
(c6KRBEpEndithg tethed dmscyigkdcipr c lbtemhtierep King, L.

obtain a_suspension, to which a solution of 8.18 g

5(08?F§§ﬁ6népﬁgoﬁérﬁw OGﬁnﬁﬁPnéﬁh4'Jﬁy@ﬂé%yééeﬂﬁghéhene
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f ethyl acetate and 50
| "ot sedy 2oLt on 81,8, 5 9hs5t YLy

[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 golvent such as
acetonitrile, and are allowed to react with each other at
a reflux temperature for 2 to 6 hours to produce 2- (47 -
hydroxyphenyl) -6-iodoimidazo[1,2-alpyridine hydrobromide -
salt as white precipitates. The solvent used in this
instance may be acetonitrile or another solvent that is
usually employed in a similar reaction, for example,
methanol and acetone. The reaction temperature may be a
temperature allowing refluxing, for example, 110°C when
the sclvent is acetonitrile. The amount of the solvent
to be used may be an amount sufficient to effect the
reaction, however, it should be noted that if the solvent
is too much, it will become difficult to obtain

precipitates of reaction products. For example, when 2-
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10 chl orof orm was added. Then, the resulting mxture
was refluxed. After 5 hours,” t4% reaction m xture was
cool ed down to roomtenperature and filtered. The
resulting filtrate was concentrated under reduced

ressure,, The.resi due s dissolved in ethyl acetate _.
D SUIB] & ot BT B TR Ty U et At TR 10 HEARANSHT

of . activ arco Then, the resul ting.solution

fi??e%%dxﬁgﬁg {:%n@é’e% rated D THE TSt | %Ed“ecrwrﬁ:r \é\éﬁ@t
L | 14 C r gmat ogr aphy

\(\gsis%%%%{ s%?v%%t@é%ﬁ‘%%f%%?ﬁ%%a%o@ %/"% ", and

recsysgpl | i zed 20 from ethyl acetate/ petrol eum et her

to obtain 7.25 g (corresponding to 33.7 muol) of

2- br ommeAt ; hydr sxyacetophenontok Fl 8. filrdered & Becover

[0074] 2.15 g (corresponding to 10.0 nmol ) of

2-threomrek ip 25 tyslr otyracehdpkepere ipidateg4ae suspended

(corresponding to 10.0 mmol) of

2-FAhishoeBdst ormpyriai e wertdadilsotared: i (1:50 .nLThén, an

acetonitrile. The resulting solution was refluxed in

arfF BTt i G Aest SOute Fowts sosfitumr hyife cgsmslaabioate is
of the reaction, the reaction solution was

- 33.- .
 GHEE dehF K5 b e RRARE Vi GRS giedatey snépe the
fi ecovered. The pr.ecipitates re _washed
AP T S e e R a e iRl —6-
Thiesd %t A4d 19 LI 48 G ikl - ed |
nixed]éolutiog'ofaggS%Ld% wg%é ghdi%%gﬁﬁgbf tfle*newly
nmefdianel ted it c igiault 25 afe &fi 18 SRIURRAL @ 5Qdh U (47 -
hydr ogencar bonat e sol uti on was added thereto, and the
mbytdrcecymarersdni-Gatiedidfion da zai [Ny Les | gsirigidR as the target
ul trasoni c washi ng machi ne. 10 Precipitates were

f QMR Gardd tddeveted ((Fém-t Re Inestlepi Bg . m Rherapount of

sufficient]y washed with water, and dried under
r & 190 Ofpigithanody g tegod Fe8pbnaprrgitdcally
8. . ). of. 6-bromp-2-(4'- ... .
hﬁ§%8x§bLéﬁyﬁfFﬁiéﬁz&fl}%-sfﬁfﬁFéﬁﬁé Cei §ETECE, tBEep
2 Q07 5] 90:; espondi .0 )
P S toms. pogevehy g ERhodla PR RaLEs Lt Lo TR apount
t lpdt thes mikdeld Gloafithpndrised cbomi @DV e raRipl HEe 1 WASof
di ssolved in 10 nL of N,N-dinethylfornanide, and 413
nmprecorates pdidi bg hdn2@ra3d0 nPoL) eRimPDE ASHHAHN 2 -bromo-47 -
carbonate was added thereto. The m xture was
s tpygireawaced ophenonss iplL afic empuspordirmgspon@ifgntol 10 mmol
of, 1-brono-3-fl uyoropropane, and then was stirred at
r d6mUEERpetiturd Xedr SP0 UL ipsypE. mathapolwasenphayi ba used
of. the reaction %Ee reaction_sal ution was 25 poured

X

i 0 “NaPEP U Céx APREEed Ot FPed 00 Mids wigh amount of sodium

hydrogencarbonate is not specifically limited as long as
it is very excessive relative to the above-described
precipitates as reaction substrates. For example, when
the reaction is effected under the above-described
conditions, the amount of an aqueous saturated solution

of sodium hydrogencarbonate to be added to the reaction



chl oroform The conbi ned chl orof orm| ayer was washed
with a saturated sodiumchloride solution, dried over
anhydrous sodium sul fate, filtéPed and concent r at ed.
The - 34 - resulting crude product was purified by
recycle preparative HPLC (HPLC apparatus: LC 908
de,_na f ured by Japan Anal ytica
% ”tlo céﬁfg§)éﬁ%u_ A s (under
ne 5 nanufactured by Japan Anal ytica
In ustry Co., Ltd.) connected together; nobile phase:
fn% |°)r ogfgﬂﬁa br%!r?oﬁg&c?éﬂhaﬁ% Bhd GO ASPANY L1418 8% i 1ane
(3-ﬂﬁnm&mgpr@ﬁ@xyk@nﬁﬁﬂZwlmmd@@lec%h@hpxw Hr@ sl 9-bromo-
1-1, Step 3). 10[0076] 85 ngy (corresponding to
50. 24 (mvpho)c yald iGhlehgieid-dxd/)ethane (Fig. 2-1, Step 3),
(3"-f|uoropropoxy)phenyl]inidazo[l,z-a]pyridine was
di ssplvedeily.10Inltbisdiogxhaereanth? ntaofion can be
triethylam ne was added thereto. Then, 185 pL
(c@ﬁﬂé@ﬁ@n@ﬁﬁg1ﬂoagcggdﬁscﬁnwuﬁhopr@ﬂQ€¥Wim@ﬁybﬁsn)for
al ytic anount)

and_20 a_ca o

t etrFaRy g%trlbﬁeﬁ?lbﬁgsgﬁﬁﬁélﬁggléalaw;%éﬁéaégasd organic
G 90C
Y8k, Coha oGP bent ab-ar bt (LG &1 Fobnads B-59

lereq§%%§ pressure. The residue was purified by the 20
preparatlve TLC (el ution solvent: hexane/ethyl acetate
= GblkoiFurther, the resulting crude product was
purified by recycle preparative HPLC (HPLC appar at us:

LC- 908 Thendek hier adg 4namydriskyphaetun ed -bvnddapadazo [1, 2-
Anal ytical Industry Co., Ltd.); colum: two JAI GEL 211
(uahpyrﬁdade PSepanmed abnubtadtuselfbyidapan Anakstica
Industrg ., Ltd.) connected together; nobile phase:
chPdFEEPOVAY, 1?0Noﬂt§iﬁeEQYﬁﬁOF@@WF@§poﬁﬁﬁngot@5$num
prmol ). of 6- tri but y
15 £ ﬁa?fBBPaﬁsowhi %FTM aaiB[RLEY%\%wP?ayﬁ@l%@w eihane
St ) 7 urenent r
o PRE 2408 heratos AR MATamOE o] g oibed at
f'HBBQEY9@%&%8{38@1&4&1&”&‘3‘&89{:&, 252k RyhLAERg L5816 Bh1oride
solution was added, extracted with ethyl acetate,
concentrated an ethyl acetate layer, and chromatogram
20 purification is performed to obtain 2-{4’-(27-t-
butyldiphenylsiloxyethoxy)phenyl] -6-iodoimidazo[1, 2-
a}pyridine (Fig. 2-1, Step 4). The amount of potassium
carbonate to be used may be an amount that can neutralize
hydrobromic acid generated from l-bromo-2-(t-
25 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 l-bromo-2-(t-butyldiphenylsiloxy)ethane can be used



standard: tetranethylsilane) are shown bel ow. [0078]
NMR appar at us enpl oyed: JNWMFEEP- 500 (nmanufactured by
10 Japan Electron Optics Laboratory Co., Ltd. (JEQL))
111-NWR (solvent: chloroformdl, resonance frequency
500 MHz): 6 8.01-7.93 (m 1H), 7.91-7. 87 (m 2H),
7.5 2Ty X aSH i VRHEMouIgs TR I inig  toH)they TRRCEIpD (sbstrate,

1@6‘1%: O%Y‘Béb _SJf%’ S qlll \254(_:61%16((59}142@‘] ;F,%actg% subst\]rate
6%& 41 d% %en%%%’6ZEQ&?%P%#Q%%ﬁF%if& 1P@’9$

—ﬁ%fgﬁ{%aéy@_[0079] Exanpl e 1-2: Synthesis of
2-[4'-(3"- 20 fluoropropoxy)phenyl ]

5 -6rdcka5l ] 1 odoi m dazo[ 1, 2-a] pyridine [0080] To 53
pL of a solution of 6-tributylstannyl-2-[4"-
(3"-flmmprt0ﬂmwmwaﬂmld@ao[gh |yl netadined 2-
met hanol (concentration: 1 ng/nL), O pL of 1 nol/L
ZEﬁMmcmmwlmmerbrﬂzﬁlﬂcs@@tmyo@iMyaﬂ -¥%. 1 MBq

@ﬁ5§1 in volune) and 10 pL of 10% (wv) hydrogen
ige daerod ladded PyAfidEmet e Wepadteoited osings | ef t
to stand at roomtenperature for 10 m nutes, the

sfrRdMtiemmondgn dingrédee ¢t OLBRLE @nddr ~tRE -

sl
10 %PEP ey%tgﬁﬁgﬁ%%@Psai§§pﬁgh%f%1§azo[1 2-alpyridine (Fig.
iy Repmsdarold: 2pelPyplobig, |1 a6k, 00, L 0GR Map L C

COﬂ i'tion enonenéx Luna € hane,

rreeefraehu 0ed By BoeroumRex (Ath Sh&8natyd métil%gsmjfloFe

bile phase: 0.1 9s trifluoroacetic acid/acetoni'tr
=e2<@/m§>('let otBelRRthbd WeRdteded iinear 1gtagdhent)k, 10rghawe

rate: 1.0 nlL/nin. Detector: Utraviolet visible
abyotpeiseset €ol(lDeVedt.i On waval’erigplds) 28Fonm 7andp.248
15 r%qb%%%SIVIty count er
[0062]

The obtained 2-[4'-(2”-hydroxyethoxy)]phenyl] -6-
icdoimidazo[1,2-alpyridine was dissolved in dioxane, and
triethylamine is added thereto. Then, bis(tributyltin)

20 and a catalytic amount of tetrakis-triphenylphosphine
palladium are added thereto. This reaction wmixture 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~triﬁutylstanny1—2~

25 [4¢7 - (2" -hydroxyethoxy) Iphenyl]l imidazo[1,2-alpyridine as
the target compound (Fig. 2-2, Step 1). The amount of

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

amount satisfying a condition where it is excessive



(manufactured by raytest: type STEFFI) [0082] 1510 n
of water was added to the fracﬁéon The resul ting

sol uti on was passed through a reversed phase col um
(trade nane: Sep-Pak (registered trademark) Light C18
Cartridges manufactured by Waters: the packed anount

of riehetpaekidyy ageleacli®rMaliree AR, e AWM 1y, it is

adsorbs 20 and col |l ects

2- b&outBl—Bl&Qm@ﬁiQﬂDXMﬂﬁﬁe&ﬁtlo6relb¥%5%1to the reaction
i odoi m dazo[ 1, 2-a] pyridine. The colum was rinsed wth

1 substradeer,- [@id (CHehyBrokyetheklyapdlenyas -passed
therethrough to elute

2- fadofgridplzediogrepovy)igheryl] - 6- [ -

1251g|od0|n1dazo[1 2-a] pyridine. The anmount of 25
5radP88édi vity of the obtained conpound was 5.5 MBg (at

the end of synthesis). Further, the TLC anal ysis was
conducﬁ@&nuﬁdgmeﬁ@nﬂoWl&ﬁ ﬁgSBQﬁGﬂ$U§ﬁ§ agnghgs6gposition

r esul t he radloche cal #ééof t he co ound was

ooioshe lmé?azof)%é mﬁ_ BEaPEiPY Rohtlei BRESCHTEYL
pl@hﬁstBEuéggzééhF&re EnnéﬂE ﬁgﬁoﬁﬁfgﬁgﬁgzy 6¥§sgltuent is

€ phase:

Debgeh OhedBi 9 n 500 (1
BAS- 25ooemanufaggtgg?eglégéﬂéfﬁlg%%pggité| Lh§ patRgges can

10 Exmepliged- BhsByabhesi piolt2ibdty(8in) 4R rFig. 2-2, Step 1.
f I uor opr opoxy) pheny1] - 6- [123I]|od0|n1dazo[1 2-a] pyri di

neFPD0884mple, Woeidlaptompoandchawing of trimethylstannyl
6-tributyl stannyl-2-[4'-
(Ssub$ﬁb¥@%$6p®ﬁy§pﬁ@h%t}t%ﬁ@@z@@1t@6a@pg¢$LMImn|IE

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

155¥Wy %%h?%ﬁlr c2 a%%ct{qlzsﬂwa% P oelielerlopve grrradoe
f 1 nmol /L,
%de so t| on g%go%ogg to?p 1%3}‘1%)17%5{/?3@8’?%%1’1““)-

15 Pefexsge were added. After the m xed sol ution was
heated at 50C for 10 m nutes, the solution was

SUbJeCAegohﬁoﬁﬁﬁc%ﬂﬂﬂeéntﬂﬁldazopyrldlne ring in which the
binding site for the functional group is a carbon atom
other than the carben at 6-position can be obtained by
using a compound with a pyridine ring to which iodine is

20 bonded at a different site instead of 2-amino-5-
iodopyridine used in Fig. 2-1, Step 2. For example, when
a binding site for the functional group is the carbon at
8-pogition in the imidazopyridine ring, 2-amino-3-
iodopyridine may be used instead of 2-amino-5-

26 iodopyridine in Fig. 2-1, Step 2.

~ [0065]

(A method for synthesis of a radiocactive halogen-labeled

compound)
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15

20

25

20 sanme conditions as in Exanple 1-2, to obtain
2-[4"-(3"- - 29 -

f 1 uor opr opoxy) phenyl] - 6-i odoi m dazo[ 1, 2- al pyri di ne as
a fraction. [0086] 10 m of water was added to the
fraction. The 25 resulting solution was passed through

a revel'€¥H phaBetRef uhtr (PFadec hipi: 0Beh-1Pykicactive
gﬁ%%ﬁ?ﬂ%‘g%%d@n‘%‘? .quit‘ g‘ﬁ%ﬁ%@dc%%%gne%thrh@smct of
P AR A BoTH, S AT A e
e e TS M PR R B0t Vet hanol

wagy passed therethrough to elute
2-14"-(3"-fluoropropoxy) phenyl] - 6-

5[ 1231 Thedgit Waz D lo2- Al Pysd e Ree e DI He 10fg

radi oactivity of the obtained conpound was 112-153 MBq
atcdniyeowenik afars W hesiforoEd therdi dde vinG amal 1sibs 1Was
conduct ed under the sane conditions as in Exanple 1-2,

amr 8158 e sifntpourite prrzgiegwste gisc slbgyer iprypcefiutriee in an

compound 10 was 97.0% [0087] Exanple 1-4: Synthesis
ofirert organic solvent, adding a Ilsodium iodide

6- bromo- 2-[4' - (,3" - pt ol uenesul f onyl oxypr opoxy) phenyl ]i m
T RGO HRATEhEY (G058 MEesen e retry| cacenal en

. t v res ding to 1 nool ) _of .
\Q%B:rlgg%bq?dorﬁ%dgo%%d S tnz?l( %%;engc u%%%ﬁsﬁtg}n ,tot g%v\ﬁicgh r%a‘:tlon‘
sQluty . : ngi. .60, I :
P B e R R i i,
etgndcowaeeiratcmrih? Marafouk0 sehherefonevwag addedactivity
Then, the resulting m xture was ref |uxed. After 5
hourtdy tiHee legadtinon priectuserad 'tadlsed i dewi ol deoand the
tenperature and filtered. The resulting filtrate was
coideEntIed & wsder Padudssfsreddur aethanolesadubenwased.
di ssal \6ed in ethyl acetate and subjected to 25
delaed; ng operation with addition of active charcoal.
Then, ' ngnasol ut i_on s filtered and

t .t
concerﬁ‘grqa I{eeg.saucllhdef FESUS FF<S J88 1760 R SuadPFur i fi ed
by IRy 1281694 W caly omat ogr aphy (el uti on

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 toc oxidize iodine in
the reaction solution.

[0068]

A compound labeled with a radiocactive halogen other

than ilodine can be synthesized by labeling a labeling

precursor that fits a purpose of synthesis with a



- 39 - solvent: chlorofornm nethanol = 20/1), and
recrystallized fromethyl acetate/petroleumether, to
obtain 7.25 g (corresponding'16“33.7 nmol ) of
2-brono-4' - hydroxyacet ophenone (Fig. 1-2, Step 1).
5[0089] 2.15 g (corresponding to 10.0 nmol) of

2-b -4' - t none and 1,74
(corraRaio bt HaIG5E' Chof ) Phfs e Tolfbdhe . ror exampie,
2- ap N9 3 PrOHORYL i L e;di _bn 30 _ni,of
acetoni{r?le. The res%f%%ﬁ% goFE??g§§§ag Jgflgéed in

10 E?ﬁﬁbkyéﬁﬁ$k pHEPE | Ohi @a DO 52 - AbPFidf¥& . the labeling
conpl eti on of the reaction, the reaction solution was

COOb e @O tD- [D0NT 1" ENRRdBb L€ hS0E) JHAG i tat es were
filtered and recovered. The precipitates were washed

5w tini moetoidd 2a | e, e gyt ik e dean red ueedh e seidte.

The 15 resulting crude crystals were suspended in a

m xEdF$6Lucrbde of oR0inl tbé pmeeenandoR0a mhage transfer
met hanol . Then, about 25 nL of a saturated sodi um

hy dfadgehcsr Ferh et Lty rratgeeradded t hereto, and the
nixt%gg%mas sonicated for 5 mnutes using an

ul t F%H ¢ washi ng machine. 20 Precipitates were

filtered and recovered fromithe resulti.ng m xture, .
ur PR e e itald wd B Rs 4 dinsar Soent in

10f SRR PLRSEMn WLBLANA AhlrkGhnespondi ng to

15

- conp

20

25

8.32 mmo r ono-

hydr OXYFH@rtyzﬂa)g‘ﬂBéjc%Z@[aﬂggn@]a%’d’dﬂiiﬂgq (Hd Enel thoecehRP

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

of ifwhmmnimm-oedl behydlepaypieny i rcdazalh, halpy cotipRe ses
that was sufficiently dried to renove noi sture was

di 91 ek semts@adios@tiviel hefl ayeN-diaiveflleyl tompemindeplended
and 2.07 g (corresponding to 15.0 nol) of potassium
carBbi@tEad RIFEd lnsricrd. spHdng spdpgigasor a Ringer’s

I ted wi.th 0 . di to 7..5 mol .
of 2 e'@&nﬁ&ﬁ@gﬁ&a&ﬁp{ %'5#481%%?&? Pnans g BF(F)’BFPS"':\%QH)' like
ti for .17 . _After the
oSt Hork AT R ol e A Rog b bt rontgs

POWAG 1iQ AWREST cRd B d oteh ' '
chlorofé}n1aThe cgnbiﬁegE%%ﬁgﬁbfgrE?%a%gggéggn&ggﬁgand

W tdhoinlshtoer abgisted 4d ellomoste S@kut kB, c8hbedre¥eion at
10 anhydrous sodiumsulfate, filtered and

condermtr sttedilihy oésthei pgecentdecpmpduntl wasensured.

recrystallized frommethanol to obtain 1.28 g

(colomegsordi hfet Presentnrempeting- heonot specifically

2 L4 3 s b ooy pheny L dazol 1,2 alpyridine o
distribution of an adminiétered agent. For example, in
case of iodine-123(**’I)-labeled compounds and fluorine-
18 (**F) -1labeled éompounds, about 50 to 600 MBg per adult
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(}%1)-

labeled compounds can be imaged by a SPECT apparatus



10

15

15[ 0091] 177 mg (corresponding to 0.5 mmol) of
6- brono-2-[4' - - 31 -
(3" - hydr oxypropoxy) phenyl ] i m dazo[ 1, 2- a] pyri di ne was
di ssolved in 10 nL of pyridine, and 197 ny
(corresponding to 1.Q nnnl&ﬁof )
p- Yot tenkSir s b1 Lhi of | dé2hadeddaenraHads oanahei tmaged by
bathP fter the reaction solution was stirred at room

PRt FDrY96 hours, it was poured into water and
ex three tinmes with chloroform The conbi ned
cﬁggggﬁggn1layer was washed with a saturated sodi um
cht@6§ solution, dried over anhydrous sodi um
sulfate, 25 filtered and concentrated. The resulting
crude peogucir MBS Pk ;pﬁéis@fyt raGyohe: pf eparald e iRk C
(HPLC apparatus: LC-908 (under trade nane:
meeldf @etis etbhy dapan ARalwdy el H:ngustdy, Compdsdtativie
colum: two JAICGEL 21ff - 41 - (under trade nane;
neirEgTtay ethd\Relfapaandn &xnpdals | ndosergrCothekbdEkamples
connect ed together; nobile phase: chloroform, to
oS SY AW (tdur reaspivhdihdg-hieo ro-eFRvpivesft ion.

6-b -2-14"-(3"-p- 5 <
tdﬁéggggbﬁéonyfoxygropoxy)phenyl]inidazo[1,2-a]pyridin

Fi -2, St 4) . 092 The NMR t
Fesul 5 07 HEPTERUN TR Mo PR C)
t ol,yene e L il : di.
eol( [ n?’gﬁ"ﬁla log:t)daﬁgar d tet rdgge?#ﬂe;ir%)%ne; [m;erngt gwr%ie%JﬁEd

bel PWHhdwWP33] Tabie NMR appar atus enpl oyed: JNM ECP- 500
(manuf actured by Japan El ectron Optics Laboratory Co.,
Ltcho(aJEOL) ) 151H NWR (sol vent: chl orof or mdl
res&gg&gilpi?qgﬁpcy: 500 MHz): 6 8.26-8.24 (m 1H),

7.8 2 H PP b — 22 )AL

7. 50%@3‘;5‘ =19.7 Hz, 1H), 7.26<Bmad fame2H),
J F9 2 O0Hz 11,6846 80(m2H)y—426

Y [ Cengoufi 6-bromese ) [2r Y3% m 5 ;
= b ORI ST ER L, om0 0,20, 25, 2 35,05
SH e npbank TR 4+ - dr=r Ri b0 cﬁgbp él’é}i‘i‘lt—”"
(spl vent; chl orgiQnimndl 1 Re3 ,g;@r quency: 125
Z)Con?b)o.ﬁaé bé"b%”géf4d=ﬂ(%”-{ , l144.Uo, 12,77,
12p. 80g-427. szluéi%-tﬁgxy)%zngﬁ} irr&%@z@@;_, 213%Mdine

117, 8dmpodad 1426347 187 - Alliorb8En 8y pRBn) - 60 3o dBimidsz SR, 2-
211 60. 1-2 alpyridine

Compound | 2-{4’' - (3”-fluorcpropoxy)phenyl] -6-

o 1
= LT 15

.21 (dd,
[
1\

N N

]
J

L

A

I-5 iodoimidazo[l,2-alpyrimidine
Compound | 2-[4' - {3”-fluorcpropoxy)phenyl] -6-
I-6 [**°1] iodoimidazo[1, 2-a] pyridine
Compound | 2-[4’ - (3”-fluoropropoxy)phenyl] -6-
I-7 [**?1] iodoimidazo[l, 2-a] pyridine
Compound 6-bromo-2-[47-(3"-
I-8 ['*F] £luoropropoxy) phenyl) imidazo[1, 2-al pyridine
Compound 2-[47 - (27 -fluorocethoxy)phenyl] ~6-
I-9 [**’I) iodoimidazo[l,2-alpyridine




- 42 - [0095] Exanple 1-5: Synthesis of

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

['8F]f|uoropropoxy)phenyllinfd&forl,z-a]pyridine

[0096] 5['8F] fluorideion-containing H2180

(radioactivity: 4210 MBq, a value converted at the

beg%ﬂﬁj g of synthesis) was passed through a Sep-Pak
t

Lig (under trade name; manufactured by Wters)
L 0 B3R and cadhAGle d1BRIA 14iqn | n

and 1crdflx Hosdy 15t 101 nifa=30 Mg, éiﬂ%ﬁﬁ%ﬂé{@ ng to

53.2Z priol ) of Rryptof i'X 222 {(under tTade narne,
manufoaxstjur ed by Merck Co., Ltd.) in acetonitrile were
passed through the colum to elute the ['8F]

5f [ uori del onis.ofl {0087 |acetatelTha eladdel was deated

under heliumgas streamto 100C to evaporate water,

and corpsisoradiad Wict A 2&cmedni ©ofi lceipd.c3 brov@)deand obtain a
azeotropically distilled to_dryness. To this, 1.0 nL

of SASPEIFECHn &P Fhkgne( eedisdponding -1¢ 0. (@ogwsisponding
of _6-

LoltGe %{925?#%\#53&\%%Sb%ﬁfﬁﬁléme]tpmg?ael in & Byiedi n
W4 ve | Ex 1-4
Si%é?%%ﬁ?grﬁgngggnhag%a 5§g8t%gF595?n§ﬁg'ﬁgaP&dogt

13 | nut ft i ]
10 Qﬁl&%f&?m%'éoéadeé. efh%g? {ﬁé“?}égﬁlé%ﬁ hege {63 yas

15

20

25

cool ed down to 30C, it was passed throug

Pl wefulkk@a (Afede HapBuryAlERs) r£26PibhRikbEre was cooled
reacti on solution was supplenented with ether (3.5 nL

X 8pwnThe ebber tesobetrhenrthahdhadlbeeadpassied wasulting
heated to 60C under heliumgas - 43 - stream and
cohééhtrpbieedasThenconteat edt eddsol ueidonedaprdbutred The
wth 2 nL of a_m xed solution of .
nefREABPEWEREr ALEreLGRatfinetRy8oacebate. apdogsbisThed to

eI R g N T -

CYRERTEYIR, Spr Ll poRULbRnER) K8 e o

SM F_?ﬁh&@ﬁtﬁ@ﬁé@l nifge thgsdBrae) Samoubdsediddd dirifiea
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. 1-1, Step 1).
[0074] '

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

hydroxyacetophenone and 1.74 g (corresponding to 10.0
mmol) of 2-amino-5-bromopyridine were dissolved in 50 mL

of acetonitrile. The resulting solution was refluxed in

an oil bath at 105°C for 6 hours. After the completion
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15

20

25

10 100 nL of water, and then passed through a Sep- Pak

Plus Cl18 (trade nane, manufacddred by Waters) to

adsorb and col |l ect the target conpound. Then, 20 nL of

wat er was passed through the colum to wash it. Then,

4 mi of ethanaol was passed through the columm to elute
a‘%&ﬂqhq(ﬁ?@ﬂ?%ﬂ“rGIﬁﬁoﬁﬁﬁfﬁﬁ@n-@?lﬂtﬁon was coocled down to

g e L SRS
107 mn. aft the begi nnj f t hesi.s) . di
{3 190 Ko ankhgs PEeGRO RRLPD) FoRFracond VB, 1 he
2 ' i.cal I 5. 99 99 C

s e e ian crone R pkEr Ll i obo ot

(thade e - rprutackwrned %rubrs%tp«&_nﬁgd, ihng. hi%eq

Mobi | e phase: Chl or 6f ornd et hanol /triethylam ne =

S5C1¥/iQrb dPebechar ofRwhaest ahd( boadg BEMRethanol. Then,
manuf actured by raytest) - 44 - [0100] Exanple 1-6:
Syitchesi2$ afl,. of a saturated sodium hydrogencarbonate

6- brono-2-[4'-(2"-ptol uenesul fonyl oxyet hoxy) phenyl ]im
dagd[ut ipra ey edided thereip,580dnitthef méxhylreavesasenicated
was added to 28.17 g (corresponding to 126 mmol ) of

cdpi & BYowtes 1sisat alnuatsaspaasi vashisawnpehipe -

| i, f 8.18 di 60. | f
P o ed: B SRR el I Get e R an TEPNBERRL of
50 f. | )
SEeFAhAhd ANAD0LE ok 30 QRRRENTIAER 80€EY, ana

heptigs LgeheaekPBAMLXEEER WAS +608Hed 1 10WN 4§ 0 0Om
tenperature and filtered. The resulting filtrate was

cqresftetpbedingdes Beducpflop) essukebrde-peshdue was

di ssolved in ethyl acetate and subjected to 15

d eydiroxiyplieayén Anidazoilth2adliptyrddiok dEfigvelehar svap. 2) .
Then, the resulting solution was filtered and
cdf@é/trated. The resulting crude product was purified

by flash silica gel colum chromat ography (el ution ,
sol verit?? &l JFEFSERPRBCARROIEO=126) T?ﬂplﬁn&f 6-bromo-2- (4’ -

r IE%ze 20.f.romeet hyl - acet at e/ pet r ol eum et her

| ESEERLORhAATD) R b PPUL, ot REFBLSTEhRRL Y Do

25birerB1dnt 1hY AL9XKac st CRRBYANROE EbGrelids @1 ERolYea in 10

[0102] 2.15 g (corresponding to 10.0 nmol) of

2mbr 90N N~dimethylformamide, and 413 mg (corresponding to
3.0 mmol) of potassium carbonate was added thereto. The
mixture was supplemented with 138 pL (corresponding to
1.5 mmol) of 1l-bromo-3-fluocropropane, 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 godium gulfate, filtered and concentrated. The



25 hydroxyacet ophenone and 1.74 g (corresponding to
10.0 mmol ) of 2-an1no-5-bronnp¥ridine wer e di ssol ved
in 50 nL of acetonitrile. The %sulting sol uti on was
refluxed in an oil bath at 105C for 6 hours. After the
conpletion - 45 - of the reaction, .the reaction

SOl 1435 oeled, Ao L OO GG Bl Le, ARd

preC|p|tat wer e I'Tered and recovere

?@dﬁdﬁ@ﬂ%%@“@ﬁ%dwﬁﬁﬁ%@ %k&%r%%%%ﬂnbhrbb% 3ﬁﬂd@&'%9

er reduced pressure. Thé 5 resulting crude cryst af

vvehaw@usm&macmr@dmb&e@a lutinan vek 39 ‘ﬂ&dQLEt t
and 20 nL of nethanol. The%@'aboutygS nmL of ¥y ee.
satadatied ceddinum hydr ggencar benat@dsel urhae wataeadded
thereto, and the m xture was sonicated for 5 m nutes

5 usivagudactibredsbyi Japashing lvtickiaAe Ind0sPrecicpi.t at.ed. )
were filtered and recovered fromthe resulting
m KenPecteds tpgpehery wabhée whaBEmaEéioraﬁqrmibedo obtain
under reduced pressure, to obtain 2.41
(caP?eglﬁorﬁePﬁaeﬁeosdazgnﬁ@9 éfo‘b‘emwpéhoofz' g abromo-2- {4’ -

YRR, (ol Rihe.

ofsﬁgg ene gl ycol was dissolved in 100 nL of

ene chloride. To this solution under an ice
10baqbo7§ 49 g (corresponding to 15.0 mol) of silver

oxi de, %50 ng (corresponding to 2.1 20 mol ) of

pot assigemmodtderapgoraifgatocor baspaadi ngst §-dtofo-2-
mmol ) of p-tol uenesul fonyl chloride were added. The

r e$®l’t Ehgondmtopexwashash it bdidszOC f DraPoPeiditne was
Insoluble matters were filtered out of the reaction

m figfelvaRdinet @ Washbdiwpxanet hyhd azetfatef Thietdbylamine
washi n s were conbined wwth the filtrate, and the

m Y& 8r ?\%@ %‘T’F&%Tf?rﬁtTé}ﬁanH@ﬁ é%ul@%@fe@hﬁ%’éilﬁﬂo&abto 36
15 GBtl Ot bl R e g Sl RS
gb%‘%‘?%‘i’yetﬁy‘fe%fl%f uenesﬁﬁglﬁ%ﬁg@g‘%%ﬁﬁzpfg%% e

[ Cl84dd TondLe .. Ofard eSOhie QR aQ%: :@39 T (GRr hasPeRdiRgy at
to 5 2.95 mmol ) of 2-hydroxyethyl - p-tol uenesul fonate

i N9Q 2Cr Aby dz Dftidan; s 38has ¢ bwsiie sy diing: 110 &dd 3 MM der
of 6- bronop-2-(4'-hydroxyphenyl)im dazo[ 1, 2-a] pyri di ne
ance Feeedp¥evrurspofitiengetsd el wamnplux idfied by the

tri phenyl phosphi ne were added. Further, 6 nL of

20 N IRFRHERPTE Srirfant QFSIGRkan P BRIty thesemey/ atdiyl acetate =

the cont.ents. To the reaction

b o, TSatE, (Ee PesHoNdTH CrI2, BBORRGE) Wep puri fied
dhgétlaﬁpﬁ#gﬁﬁr ﬁ%@pé%??%@ﬂya@{rgg%&1éﬁ%%§%ﬁtJ§§T%ﬁ
17hesss o406 TRAR QLA AR5, G LANSA Hhe

Industry Co., Ltd.); column: two JAIGEL 2H (under trade
26 name; manufactured by Japan Analytical Industry Co.,
Ltd.) connected together; mobile phase: chloroform), to
obtain 42 mg (corresponding to 74.2 pmol) of 6&-

tributylstannyl-2-[47 - (3”7~
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15 resulting crude product was purified by flash
silica gel colum chromat ograp®y (el uti on sol vent:
hexane/ et hyl acetate = 65/35). Insoluble matter in
chloroformwas filtered out of fractions containing a
target conpound. Further, the resulting crude product
‘b‘ﬂ?‘???%ﬁ%&j pherellEnbddhre bhr atd ey HPLDE HEL - 1-1,
aratug LC-908 (under trade nane; nanufactured by
fytical Industry Co., Ltd.); colum: two
JAL$§%7§F|(under trade nane; manuf act ur ed by Japan
I ndustry Co., Ltd.) connected together;

”Ub'|eTHQ oRAR ﬁQéQ&%ﬁﬂéH@i§é§¥9géabP @§§7?%gu ing 6-

(corresponding to br ono

ho h I d 1, 2- ridi
g sy pheny, | dasal 1, 2_s)

Meabhs eferdp diﬁﬂ@ﬁéﬁﬁﬁ tohead RS 13 ) Pyridine (internal
bronmo-2-[4"-(2"-

t of tuendstd arafdmw@ttmmm&nyldrénﬂﬁm ner@} pyri di ne
5 are shown bel ow. [0106] NVR appar at us enpl oyed:

JNMECH- 500 (manufactured by Japan El ectron Optics
Laboratory Co., Ltd. (JEQ.)
1H NW%O@Wat‘éﬁ; n@ﬁmy nefideEE, 5AQf freaisirgt BoH by

3 8 71 resonance 8.19-8.17 (ne 1H)
7. %n 5%9 Co , Ltd. (JEOL))
'H-NMR (solvent: chloroform—dl, resonance frequency:
500 MHz): & 8.01-7.93 {(m, 1H), 7.91-7.87 (m, 2H), 7.75-
7.74 (m, 1H), 7.63-7.58 {(m, 1H), 7.20-7.11 {(m, 1H), 7.00-
6.95 (m, 2H), 4.67 (dt, Jgr = 47.0 Hz, J = 6.0 Hz, 2H),

4.15 (£, J = 6.0 Hz, 2H), 2.20 (dquint, Jyr = 26.1 Hz, J

6.0 Hz, 2H), 1.64-1.47 {(m, 6H), 1.39-1.31 (m, 6H),
1.19-1.04 (m, 6H), 0.91 (t, J = 7.2 Hz, 9H)
[0079]

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

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

[00BO]

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

room temperature for 10 minutes, the solution was
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7.41-7.38 (m 1H), 7.39-7.36 (m2H), 7.20(dd, J=9.5,
1.9Hz), 6.85- 6.81 (m2H), 4.34-4.31 (m2H), 4.19-4.15
(m 2H). [0107] 15C NMR (sofveéht -

di met hyl f or mam de-d7, resonance frequency: 125 MHz): 6
158. 32, 145.91,

subjected to HPLC under the following conditions, to
obtain 2-[4’-(3”-fluoropropoxy)phenyl]-6-
[***I]iodoimidazo[1,2-a]pyridine fraction.

[00811]

HPLC conditions:

Column: Phenomenex Luna C18 (trade name; manufactured by
Phenomenex Co.; gize: 4.6 x 150 mm)

Mobile phase: 0.1 % trifluoroacetic acid/acetonitrile =
20/80 to 0/100 (17 minutes, linear gradient)

Flow rate: 1.0 mL/min.

Detector: Ultraviolet visible absorptiometer (Detection
wavelength: 282 mnm) and radioactivity counter
(manufactured by raytest: type STEFFI)

[0082]

10 ml of water was added to the fraction. The
resulting solution was péssed through a reversed phase
column (trade name: Sep-Pak (registered trademark) Light
C1l8 Cartridges manufactured by Waters: the packed amount
of the packing agent: 130 mg) so that the column adsorbs
and collects 2-[4’-{(3”-fluocropropoxy)phenyl] -6-
[***I]iodoimidazo[1l,2-alpyridine. The column was rinsed
with 1 mL of water, and then 1 mL of ethanol was passed
therethrough to elute 2-[4'-(3”-flucropropoxy)phenyl]-6-
[***I}iocdoimidazo[1,2-alpyridine. The amount of
radiocactivity of the obtained compound was 5.5 MBg (at
the end of synthesis). PFurther, the TLC analysis was
conducted under the following conditions, and as a result,

the radiochemical purity of the compound was 96.0%.
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145. 24, 143. 84, 133.15, 130.18, 127.83, 127.54, 127.13,
127.15,126.90, 117.56, 114.8637108.73, 105.80, 69. 28,
65. 88, 20. 69. [0108] 20 Reference Exanple I|-1:
Synt hesis of 6-bronp-2-[4"-(3"-
f I uor opr opoxy) phenyl ] i m dazo[ 1, 2- a] pyri di ne
( noHY&dli oactive fluorinated form [0109] As a sanple
for evaluating affinity with anyloid,
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 by FUJIFILM Corporation)
[0084]

Example I-3: Synthesis of 2-[47-(37-

[123

- fluoropropoxy) phenyl] -6~ Iliodoimidazo[1l,2-alpyridine

[0085]

To 70 pL of a solution of 6-tributylstannyl-2-[4'-
(3”-fluoropropoxy)phenyl] imidazo[1,2-alpyridine in
methanol (concentration: 1 mg/mL), 100 pL of 1 mol/L
hydrochloric acid, [***I]sodium iodide of 260-330 MBg (30-
60 pL in volume), 20 plL of 1 mmol/L sodium iodide
gsolution and 20 uL of 10% (w/v) hydrogen peroxide were
added. After the mixed solution was heated at 50°C for
160 minutes, the solution was subjected to HPLC under the
same conditions as in Example I-2, to obtain 2-14'-(37-
fluoropropoxy) phenyl] -6~ [***I] iodoimidazo[1,2-alpyridine
as a fraction. |
[0086]

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

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



25 solubility in fat and nutagenicity of the present
conpound, a non-radi oactive fluorinated form of

6- br omp2- [ 4' - (3"-f | uor opr opoxy¥Bhényl ]i m dazo[ 1, 2- a] py
ridine was synthesized. - 48 - [0110] 50 nL of
ethyl acetate was added to 28.17 g (corresponding to

126&%%%0% R R e %}%ﬁﬁl 0.0 ' °
1)31(3 104-’10 w@a%ﬁc%t' gﬁ}b}g?ﬁ{{ ng tc'n% u gnrlnsed

50 nL of eth acetat’'e an oro orm as

addadn Thedt, dieatesul Erd dHett Yr %LW%% fgxlaﬁ%ﬁd wa gﬁ% sed
5 hours, the reaction mxture was cool ed down t 0 Fo
t ermerrettwfrex@lhd th letlefed.2 -The r@esulet uegop@ opbkd 8heny1] -6-
was concentrated under reduced pressure. The résidue
5wad ‘tigsaldedchiida zet(ny b -adetyati@iaed subieghednt Oof
decol oring operation with addition of active charcoal.
Therdivhetigdalyt ofg thel vhbiten neds chinbbenddwasd112-153 MBg at
concentrated. The resulting crude product was purified
15thg ﬁpésﬁfsﬁwpééegeﬁ cofurbhenr orlae oBk@phya et s ivore
nmet hanol = 20/1), and

sol vent | or gL
r eGPy EPSIF 288 Fo 8t RfMeaEePdisApRE r BFelim BEREPLEL 52,

ob |n 7.25 ondi.n 0 33.
- BRGa L sl S, SR8 BpRANGhET R g PiEaty SpEptig . compouna
1020@Q;1§b 8215 ¢ (correspondlng to 10.0 mmol) of
brond-4"- "hydr oxyacet ophenone and 1.74 g
(cgpoesponding to 10.0 nmol) of
2-am no- 5- bronopyri dine were dissolved in 50 nL of
acBkamplei lfeq : Thgnthspliti 89 sobubhon2vwas: refvuxed in
25 an oil bath at 105C for 6 hours. After the
compluensaudfonpiboxgrctibory) phenyehithi dazs 6l 2 i opywasdine
cool ed down to roomtenperature, and precipitates were
fi [PRPBY and recovered The precipitates were washed
Wi th trile and drleggunder r educed

15pressng m%h@ %gﬁV AGeEREBeYRPY3FAFS heré8stidpended

ﬁano%sﬂcﬁigiﬁlé 8 ?é(ié\%@ ?éfa\/\@t el{ulr(gt %orgzocg%‘ﬁﬁ obtain a
hygﬁ@ﬂ@ﬂ&%ﬂon@é ewﬁléﬂ’lér't é@fu’t\.’\@én aodeg i@e#e &r]?é%ondlng

the m xture was sonicated for 5 mnutes us
ul t6asond Com@Bhi 6 Aachy deoxFiest dhHat®ite We & fdm&é%i ed:
and recovered fromthe resulting mxture, sufficiently
washbdt Wb hofvak @l amidl efthel amslerte edht et pilessur e,
to obtain 2.41 g 10(corresponding to 8.32 mol ) of

20 - %hbﬂ@0§0¥M-Wa%y@i ph&then),i hg¢arepulziappyrirtiume was

(Flg St%p 0112 .
T fluxed ter 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
25 decoloring operation with addition of active charcoal.
Then, the resulting solution was filtered and
concentrated. The resulting crude product was purified

by flash silica gel column chromatography (elution
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290 ng (corresponding to 1.0 mmol ) of 6-brono-2-(4'-

hydr oxyphenyl )i m dazo[ 1, 2- a} pgei di ne that was 15
sufficiently dried to renove noi sture was di ssolved in

10 mL of N, N-di met hyl f or mam de, and 413 ny

(corresponding to 3.0 nmmol) of potassium carbonate was
adeld ertier athg. orTHeo 1 Atairtengds s Afpllene mrst rwicrtyst38 1ized
pL (corresponding to 1.5 mol) of

1- 5B Fsedmteaee rodifat eeiakas t20 htiadmed (36 9
roon1teg£erature for 20.5 hours. After the conpletion

of (GH& di81¥ the I-eadiioon §<§I |k63r?“Wa§ pour ed into
ma}%ﬁ?an%_e tr ted t hree t| qlorofornl The
ned’ cﬁl &Orﬂe] a{fe & Wi'th a saturated

sogﬂﬂﬂgchlorlde sol ution, drled over 25 anhydrous
sodium'sul fate, filtered and concentrated. The

resul td ng ¢f é%?gﬁ R ie ,
preparative ﬁg%t (HPLC apparatus %‘ é (ungésjfwgﬁé
NaRlr B SHNRGRY ah@Pan 7An3 YicoedHe shdgids iy 6010 . 0

- 50 - Ltd.); colum: two JAI%EL 2H (u%ggk t?ade

namesl ) merfu Pacinined Shprbapay rAddngt veale idustingedCan, 50 mL
Ltd.) connected together; nobile phase: chloroform,

t ®folocgitond®2idg - ( cBheespondinggt soDuBE6n mwes ) refluxed in
6- br ono-

2-14' -
5@3 -Ofillu&a%élr 850X PPp ke dpm Bnhears|- 1, 2L a¢pyFhdi pemp Fgion
1_%i p. 3) 0113%_ The NVR_neasurenent results
OP ﬁg'rggaFF|%§ 6t e reactlon solution was cooled down to
b - (3,5 |
arggﬁﬁ éeflnygshglgggégg ékEF %a#ﬁgﬁyléﬁ%a%gf and
SE@W@VQ%%@M’ tRd 1 }e01 1t NVR; apPAE afAlsy £8P, oy d:

JNM ECP- 500 (manu actured by Japan Electron Optics

Lakerahatyile. ankt driedEGh)irlpibublMB psek¥ert. The
chl oroformdl, resonance frequency: 500 MHz): 5 8.23

(adgsulting. erube? chystaMs, weér88sis88nfemd 2H) a mixed
7.51-7.48 (m 1H), 8.21 (dd, J = 9.5, 1.9 Hz, 1H),
659@11819‘9 [eh3) 2QH)“L @fawaw@f apf1 PR ®BL4pflmEzhagot.5 Then,
Hz, 2H), 2.19 (dquint, 3JHF
:a gpé 3§ m%’o% a ga@uﬁgtengodl m hydrogencarbonate

solution was added thereto, and the mixture was sonicated
for 5 minutes using an ultrasonic washing machine.
Precipitates were filtered and recovered from the
resulting mixture, sufficiently washed with water, and
dried under reduced pressure, to obtain 2.41 g
{(corresponding to 8.32 mmol) of 6-bromo-2-(4'-
hydroxyphenyl) imidazo[1,2-alpyridine (Fig. 1-2, Step 2).
[0090]

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

sufficiently dried to remove moisture was dissolved in 50



[0115] 13C- NMWR (solvent: chloroformdl, resonance
frequency: 125 WHz): 6 159.01, 146.61, 144.07, 127.81,
127.38, 126.15, 125.41, 117.8730114.78, 107. 41,

106. 71, 80.71 (d, 251JcF = 164.6 Hz), 63.59 (d, 3JeF =
5.3 Hz), 30.43 (d, 2Jcp = 19.7 Hz). [0116] 19F- NMR

(sql,vent : | or of .ar |, resonance, frequency: - 51 -
470D 8 ST G S < SR £ 18] . Fpppesponding to
%_5[1% !6(2 ?,ﬁgq,czl[)O]tﬁlg )pota@eg {f Q:%erk%ﬁ%@el G%vals' Za{ddséld’] tt@l%si”le oo.f The
1 4a50RMNQKI RRESY iR Q)4 %Zeg% 2 RrRSE
(non-5 radioactive f]élmueglreiegg_t el?lf_or ]LII[ Oqéi%%és%ogﬁ,&ggato
sanplze rfr@r1 )eva uatd AR iglidpan®ilt h 1% 1 9idh the solution
solubility in fat and nutagenicity of the present
5 ComaeU ds rr@d Gt rading acdnpeaafthuer ifmat ad fheum=0f aAfter the
2-[4'- 10
( 3'cohiplertopmo pdx yoheh emalt-1 6o, o dbienirdazali br2 sall py b bdi res
was synt hesi zed. [01191 50 nL of ethyl acetate was
ad@eyres 18tp7 wqtegopnes gotdiacg edo th2@emrdmesofvithpri ¢
brom.de to obtain a 15 suspension, to which a solution

of “81PFCFOCTor r E8pORETRENES BRI ARRFN bfver was washed

4' - hydr oxyacet ophenone .,in a. m xed sol ution of 50 nlL of
et W;J/?é%a@)e(%ﬁ‘%gré‘%&%Sﬁo u CEﬂ}PS& orgAft &Ogdﬂ@ale#hteﬁir
in xt.ur r efl, , r ours
10 SO o6 8, B Sl b R ROHERac Ll ome

terpgLAtYnE aRdaki bieked: Fhe resulbing fbhyr g&sm“ﬁéthanol
Th ue was

concentrated under "reduced pressure. e resi

di ssobbedinniebByly deetatepandisgbrectedst pme€sek Of L PBomo-

operation with addition of active charcoal. Then, the

r egulléf ng3§ehytironywaspbiit phedyahdm28aeoncent s apedi dine

The resulting crude product was purified by flash

si (Fég-gér2ecoPtRR &hromat ography (el ution sol vent:
15chl[%gg?rmnethanol = 20/1), and recrystallized

177 mg (corresponding to 0.5 mmol) of 6-bromo-2-[47-
(3”-hydroxypropoxy)phenyl] imidazo[1,2-a]lpyridine was
digsolved in 10 mL of pyridine, and 197 mg (corresponding
to 1.0 mmol) of p—éoluenesulfonylchloride was added under

20 an ice bath. After the reaction solution was stirfed at
room temperature for 16 hours, 1t was poured into water
and extracted three times with chloroform. The combined
chloroform layer was washed with a saturated sodium
chloride solution, dried over anhydrous sodium sulfate,

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

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



fromethyl acetate/petroleumether, to obtain 7.25 ¢
- 52 - (corresponding to 33. 2lnmol ) of 2-brono-4'-
hydr oxyacet ophenone (Fig. 1-5, Step 1). [0120] 441 ny
(corresponding to 2.0 mmol ) of 2-brono-4'- 5

hydr oxyacet ophenone and 449 ng (corresponding to 2.0
ORI DGR HeR™E | deRSpYra @i wee e e TRl Areed. st cesl

mL_of acetonitrile., The resulting solution was
r ef PRRTFY @ ditd patIPreABBE FeFe S gournebidg ahagee
co etion of the reaction, the reaction solution was
oLt o o PEFT ahb i HE-T SHRPISER (i dt e Mol
we i d, and regcovered. The precipitates were
ma%ﬁe% %%§ﬁ§g% pgni?fi&% and dried under reduced

5 PreSB S s e B8 UK U3 4 . 23;3&% i
in a nixéﬁlsol&?ioe&g%%ﬁ¥2ﬁ?%ﬁﬂggléﬂf%ﬁ§?@béﬁﬁﬁ Bine
netf&gmﬂl_jﬂugbegiadabout 10 mL of a saturated sodi um
hydr ogencar bonate sol ution was added thereto, and the
m kiawx was sonicated for 5 mnutes using an
ul trasoni ¢ washi ng machine. Precipitates were filtered
and r etloy el dgaomtdrentestd suigs X ttire, resufifiioicerdd y
washed with water, and 20 dried under reduced
prE&Eife - k40 -obt“aifr 526 ngy (corresponding to 1.56

mol) of 2-(4'-hydroxyphenyl)-6- o .

i cFu%?Hﬁrﬁ%H{fﬂnzW%%meg%ylﬂ-@ld@@d Lap-alpyripine

673 corresponding.to 2.0 l),.0f 2-kK'- 2
ny g e D PR llo it Ao oD S e are ERamsLow.
suffdgdiently dried to renove noisture was dissolved in
25 nL of N, N-di met hyl f or mam de, and 831 ngy
(corr eppongdidie-diuH - g TB}da Of P RESI I CRHDRNAUS MRS by
added thereto. The - 53°- mxture was suppl enented
Widapa2y & lgletoor Oegierdiagporatdr® mml,) 8. (JEOL))
1-broqp-3-f|uoropropane, and then stirred at room

15 t emper #-dP8 fleplygnhourbloapfermt-dd , corpbetion 6fethency:

reaction, the reaction solution was poured into water
5 24 Mt radt 8d 26rnBedt i(fes Wi -h TcBidor’of8r 0. TRE) . 7.77-

copb;ned chl.orof orm |, ayer S hed wi_th water. and
saturat' &y ? Vukrgg}dﬁrdéH@§IJ¥% nf rYed dvdr 2, 1HI,
anrnydr ous, ssqdi umsul Hate, 444 tered and concentr d. }
The.resulﬁigg'cgggé Bf%gué?d%agrpuﬁrpreg'gyﬁgragﬁﬁ’ 684
sid igra @el 2691, uan 230 (ghr gnat eanaphy Celhut boRgsqkvept L ¢ g
. chl oroform, and further by recycle preparative HPLC

20 (HRLC2apparatss:(s,.C3808 eunder{cuiade ,name; 6.0 Hz, 2H).
manuf act ured by Japan Anal yti cal

[0094]

10

’C-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,

25 114.63, 107.40, 106.76, 66.97, 63.08, 28.85, 21.60.



I ndustry Co., Ltd.); colum: two JAIGEL 2H (under
trade nane; manufactured by Japan Anal ytical Industry
Co., 15 Ltd.) connected togefh&?f; “nobile phase:

chl orofornm, to obtain 349 ng (corresponding to 0.881
mol ) of 2-[4"-(3"- o

fl ]opoxy)phenyl]-6-iodoinidazo[l,Z-a]pyrldlne
(Figfﬂ%{S, Step 3). [0122] 20The NWR measur enent

1 %— Tomo-2-f4r - (37

(i P& u SRSty fy AR B L ANR)o A6 SN e

bellow, [ 0123] NVR—apparatus—enptoyed:
JNNbBEGR1500 (rmanufactured by 25 Japan El ectron Optics
Laboratory Co., Ltd. (JEOL)) 114-NWMR (sol vent:

5 chl or Ofr[dﬁm}ﬂluoﬂ‘jamrtaﬁmﬁcdﬂ’ﬁmﬁnﬁg/ﬂﬁﬂﬂ (radiocactivity:
MHz) : 58.37-8.35(m 1H), 7.88-7.84(m 2H), 7.72 (s, 1H)
7. 4217, B80m aHyalud82€ddyvérteddat. 6He, béblinning 54 -
6.99-6.96 (m 2H), 4.67 (dt, 2JHF - 47.0 Hz, J = 6.0
Hz SYpffpesas)swap pgssed. bhrgughHy, Sep2bakdyuight , Q¥AHFunder
= ES.% Hz, J = 6.0 _Hz, 2H). [0124] 5120-NMR (sol vent:
chFBRBFoPAIEF , MPBESASHEESF BEUBREFT =1 250 Mpgi§oTs and collect
159:41,.-146..23, .144. 16, 132. 36 30.28, 127.42, ,
122.%@? 1ff§.1§, Pix 77746, 60?0%%.5%““(' 2 hgRagg4s@lution

H);%XEGZgjﬁgolﬁﬁ;58.§dmL?JQn5 ?:g EE)ofsg'églﬁgiog’ngéﬁ mg

{corresponding to 53.2 pmol) of Kryptofix 222 (under

trade name; manufactured by Merck Co., Ltd.) in
acetonitrile were passed through the column to elute the
[**F] fluoride ions.

15 [0097]

The eluate was heated under helium gas stream to
100°C to evaporate water, and supplemented with
actetonitrile (0.3 mLx2) and azeotropically distilled to
dryness. To this, 1.0 mL of a solution of 5 mg

20 (corresponding to 10.0 umol) of 6-bromo-2- [4’ - (37 -p-
toluenesulfonyloxypropoxy)phenyllimidazo[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 sclution was cooled down to 30°C, it was

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

that had been passed was heated to 60°C under helium gas
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10[ 0125] 19F-NWR (solvent: chloroformdl,
resonance frequency: 470 MHz») :4®H -222.09 (dd, 2JHF =
47.0 Hz, 3JHF = 25.9 Hz). [0126] Ref erence Exanpl e
1-3: Synthesis of 6-bronmo-2-[4"-(2"- 15
f 1 uor oet hoxy) phenyl i m dazo[ 1, 2- a] pyri di ne
(ndh¥adnoardi venfeubrihaded Thg ondoHixFted solagign was
sanple for evaluating affinity with amyl oid,
soflubPrFeeyvikhf At MEndf nit !agéﬁécﬁwuwov hefpresent 20
conEOﬁgds a non-radioaciive fluorinated form of
6- BF bio2oF 42 £2= ¥ FLFBEL ABXYT phieBYP ] 700 dthzo[ 1, 2- a] pyr
idi@g g@s synt hesi zed. [0128] 50 nlL of ethyl acetate

é a% d to 28.17 g 25 (corresponding to 126 nmol) of
cupric om bt. Al u nsj.0n . - [ .
ol ut i SAcof 25tk a0 BBt Medes qRETPhE gaLE BTGy (cotumn:
4 cbﬁ)!éléPJSY?&]@t epPhengNe: ENn@ M Aedy SOLythen pfno0 Mg by
ethyl acetate and 50 mL of - 55 - chl orof orm was
adgiedse Thencot hert@syl ténge DXt sbeva@s: refl uxed. After
5 hours, the reaction m xture was cool ed down to room
t enpehanal twaner ftiterledlarhes resubt/hyofi) t r atre cl@ste
concentrated under reduced pressure. The 5 residue was
di Esativeen | eortdining etlae et angle s ubpreend t bs ddcbitoed g th
operation with addition of active charcoal. Then, the

r e tThPS5ofatson WS i rBTE AR RIEPESNt § aFeR, Pafndlus
re tin rude product s purifi by flash sjlica
ge(?fé of‘_u]%%g% hl?adpn’gt o‘&?%‘bﬂ%/ﬂcﬁ'i%?%é i %‘ﬁeﬁ‘ﬁt%ﬁ Vet : sdsors' and
c t = and.recrystalli fr
epﬁ§¥ﬂ%%%?2%£/pe %Téﬁ%&%%ﬁg%] ?gmb téﬁhﬁgffésgategnhas
(94 & &SP OrKh gy O 133 Lo TR ) £ Of s OID- 4en 4 mL of
hydr oxyacet ophenone (Fig. 1-6, Step 1). [0129] 152. 15

g dtloamel paid i gigs ¢ ©d 1h Eowid| fhofcZhbidNts 4£Tute a solution
hydr oxyacet ophenone and 1.74 g (corresponding to 10.0
mat )6 obr@uemd nbt 5= by ‘bropyri di ne were dissolved in 50
mL_qof acetonitrile. The resulting solution was _

r et 1 Hké4uphoRnOBPKY babPANEL | 1058 Fel 1e2halpsridinerinhe

conpl eti.on 20 of the reactiqgn, the .reaction solution
TR o 0 R S FAERSIIVS YR SEE T APOLBa
we iltere . The preci.pltates r .
nahh i, A R N B o S R oFeBoraing
presseie-rilhedLop {4 ngh criider ST st Al W& sispendad

in a mxed 25 solution of 20 nL of water and 20 nL of

met it hedtedl. mboily Zhdtedf wasSaisired ed sodi um
hydr ogencar bonat e sol uti on was added thereto, and the

m ki@FE was sonicated for 5 minutes using an
ul trasoni ¢ washi ng machi ne.
TLC analysis conditions:
TLC plate: Silica Gel 60 Fise (trade name; manufactured by
Mexrck & Co., Inc.)
Mobile phase: Chloroform/methanol/triethylamine =
500/10/0.5

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



- 56 - Precipitates were filtered and recovered from
the resulting m xture, sufficiently washed wth water,
and dried under reduced pressufé, ~to obtain 2.41 ¢
(corresponding to 8.32 mml) of 6-bronp-2-(4'- 5
hydroxyphenyl)inidazo[1,2-a]pyridine (Fig. 1-6, Step
J 578 ng (corresponding to 2.0 mmol) of
@dHBJZ (4' hydroxyphenyl)|n1dazo[1 2-a] pyridine
fi I

3 Sbu@]pyrldlne

suq@h@qgnted mnth 510 pL (correspondlng to 3.0 mol)
of 2-fluoroethyl-p-toluenesul fonate, and then the

5sol uti oy was ot iddReA aledtan LeiPel@idd e d ofg 44 § 15

15

20

25

hours. After the conpletion of the reaction, the
I egdeibiraR speindtingn twag 2Botmed )i Bifo ghalk: @ﬁd;rr@zster aet edtain a
three tines with chloroform The conbi ned chl orof orm
| apespeas ivashéd whtikhwat eclandoa edt @r.dited JedruBsponding
chl oride solution, dried over anhydrous sodi um
sulpPafd, 020mpil)t efed’ ahddconyeReEapEencTie ipeguhikag

roduct. was purified by flash silica gel columm

d
gL%BﬁH@&&PaBﬁy5PeW Pgne§8V@eﬁFetéﬁﬁoﬁ6ﬂoﬁﬁiWﬁtﬁﬁnol =
100 | t PLC (HPLC, t
0 o2bikrpatalr FEageBRie. Titthur Got ret *‘yu? 3;‘{&#& was
An I 5 JAl GEL
?‘%)‘ftl %@h éfVS c%?ourg aé-l%ur eda'%gi(!ﬁllggn eny{a}scacfooled

er tra name; manuf

|ndﬁﬁhrfocgoomLEgmbeQQBﬁﬁgt§Hdt99§EQ§Ed oRid e ANASEing
chloroform, and further by preparative TLC (el ution

sofyentrate- wag conbbntehoedl tRbbanekdacdl: dretSudbt dithe

446 mg (corresponding to 1.33 mol) of

6- beopdue- pas- 28solved in ethyl acetate and subjected to

f1 uoroet hoxy) phenyl ]i m dazo[ 1, 2-a] pyridine (Fig. 1-6,

St @509}0r5{1919@?rat10nTﬁétmﬂiﬁtasgneﬁﬁn@cté’g@| ghapgoal.
resu

br A5 2. FQE-??SP%Fb%?o%?%B§§§$h@ﬁ§|f%ﬁ%aaﬁé[a?%-

concentrated. The resulting crude product was purified
by flash silica gel column chromatography (elution
golvent: 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. 1-3, Step 1).

[0102]

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
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alpyridine (internal standard: tetranethylsilane) are

shown bel ow. 10[ 0132] NVRs appar at us enpl oyed:
JNM ECP- 500 (rmanufactured by Japan El ectron Optics
Laboratory Co., Ltd. (JEQOL)) 15 2H NVR

(solvent: chloroformdl, resonance frequency:
S500VH)E 6832318121 (Tl YERCE. 18T BdA(tmonl ¥R s7 cpR{ed down to
1H),7.51-7.47(m 1H), 7. 20(dd, J =9.5, 1. 9Hz, 1H),
7 TPRG IGMORTBHIIA S A, PIERIPIIR e 30Es e fikrerpd and
[0133 C NI\/R sol vent:; chloroformdl, resonance

r?es% 12 hfRrpyecEPiEates, veaE. washed wheh 127. 85,

17 GESHnISE A8 (4 PSR ot syt pris et 2 o -
29{%1}_@1114 %%@e %%‘E’S)B[l s( r\ée%tus?%gld% (13\ dg} %jﬁﬁd

resonance trequency

AL A diE o3 oFHB o= maé?o@ ua)teg%[rl%l%] nfReler fREE A FXAMP! Bhen
1-4: Synthesis of 2-]

f lauen@ethoxy) @tfeayb]atﬁm@@@a Ricdazal hyar@b@ylba%aﬁate

(nonr adi oactive fluorinated form 58 - [0136]
solution was added thereto, and the mixture was sonicated
for 5 minutes using an ﬁltrasonic 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. 1-3, Step 2).
[0103]

621 mg (corresponding to 10.0 mmol) of ethylene
glycol was dissolved in 100 mL of methylene chloride. To
this solution under an ice bath, 3.49 g (corregponding to
15.0 mmol) of gilver oxide, 350 mg (corresponding to 2.1
mmol} of potassium iodide and 2.10 g {corresponding to
11.0 mmol) of p-toluenesulfonylchloride were added. The
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



As a sanple for evaluating affinity wth anyl oid,
solubility in fat and nutagenicity of the present
conpounds, a non-radi oacti ve-f B&ori nated form of
2-[4' -

5(2"-fl uoroet hoxy) phenyl] - 6-i odoi m dazo[ 1, 2- a] pyri di ne

was gyntheggzed. 01 Zg% 50 nL of ethyl acetate was
addEtf (W 2P FHUN S Johdi iy (826 ek sy L P -
brom de to ain a 10. suspensi gn, to which a solution

of O%?]%ée%e?‘gﬁ‘%%%p%néﬁ:)% t]o*%eo.%%ﬁﬁdl ) of

4'-h¥ﬂg xyacet ophenone in a m xed solution of 50 nL of
et hyl” acetate and 50 niL of chlorof ormwas added. Then,

the respt{fgnm &t uf e, 18] lxeds o %‘fog} el DU SaYE o

reaction m xture was cool ed 15 down to room

st emperAtSL jandk IR dey et 1r-@s i dih g dah JtHRES NaS$
concentrat ed under reduced pressure. The residue was

di ssalredd drofidiy| mretmi o cang syt ied tio 1d8eokakiNdof 6-
operation with addition of active charcoal. Then, the

r esuamia@ -sial’ uthyeirosgp Herlytle ied dard [20 2calpettidahedand 780
The resulting crude product was purified by flash

si M% o ST aspIondi nehtemat-8gr apty:) ( efutivdpheoiighosphine

chl or of ormf met hanol = 20/1), and recrystallized from

et MATSaE819805%/ pef FoF e et Hel 0% JY dht@irethybfgrmamide was
(car nding to 33.7 | ) of ,2-brono-4F 25

104y AR Hah s comegmorly SFERTF . thigi saptents. To
44 espondi to,2 I - |- 4. -
LB ERPMIUNG ! 2 BED! LoOLeZEBEATR Lo 2 os
- R%hol) me )diqfsoér@pyaazéalieg%xky%e@ Wekeafisgo! veft er
in 15 nL of acetonitrile. The resulting solution was
r efthexegact ian aiikthathwat it9€réarab heumnstempbeirhbe for
conpl etion of the reaction, the reaction solution was
codl7ediodown tbebreactibenpelatieor, wandcpneenprbaatés The
were filtered and recovered. The precipitates were

15 adReYIMiPA SEEE6nPEPPHEtan8sdPREdl tndebyr 8dagbdsilica gel
pressure. Ehe rgsultigg grﬁﬂe,crystals wer e suspznded
i N8 MRe GRS OMEEPIRBRY 10° M bPRWEPEYSRhd HEXARC6fTRYL
me Then, a of, .a sat urat.ed sodi um
hy%?%ggkgafbggéfé9éolu %%##%%%;%ﬁﬁﬁﬁft}ﬁwéh%ﬁrgééfqiﬁ?s
M %4 UE@rWAS o8eNbeaAkedcf Pbne BLALL 51 NS! 8O AN et compound.
ul trasoni ¢ washi ng machine. Precipitates mer% |?te e
andutenever edefl FaBul Bengeauhdé NGrotxétr Ras Sphii el athy
washed with water, and 15 dried under reduced

20 pr essyrée poephtrat iv62BPIg (HEPLC espoadhtgst oL.d- 868 (under
nmol ) of 2-(4'-hydroxyphenyl) - 6-
i o85RARIRRDEL, Rappfgridiad ¥¥i dpprdn 7Anslepieal [@d@9fry Co.,

Ltd.); column: two JAIGEL 2H (under trade name;
manufactured by Japan Analytical Industry Co., Ltd.)
connected together; mobile phase: chloroform), to obtain
256 79.7 mg (corresponding to 164 pmol} of 6-bromo-2-[47-(27-
p-toluenesulfonyloxyethoxy)phenyl]imidazo[1l,2-alpyridine

(Fig. 1-3, Step 4).
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368 ng (corresponding to 1.1 nmmol) of 2-(4f- 20

hydr oxyphenyl) - 6-i odoi m daze[ 4y2-a] pyri di ne that was
sufficiently dried to renove noi sture was di ssolved in
15 nmL of N, N-di met hyl f or mam de, and 453 ny
(corresponding to 3.3 nmol ) of potassium carbonate was
adddd Glheret o. The mixture was suppl enented with 280
uL (corresponding to 25 1.6 mmuol ) of

2- f | uoFet IR -fraviiasifsul femsites ahdhthereatHging 6-
g{utlon was stirred at roomtenperature for 22 hours.
A G 1e ol etifon of the reaction, the reaction

i on red into ma extracted three, .
r?éél oS\ £ RS nﬁﬁ Crldd 2cRY BY 8L ELRE

g@ﬁﬂyq)qpqvmnth wat er and a saturated sodi um
e 'soliition, dried over anhydr ous sodi um

sqdfgé} filtered and concentrated. The resulting

crude product was 5 purified by flash silica ge

col unmpgh a%l@r%:ﬁfbo@n Ayl owl_a\c@ltsoohe(m@ﬁ{f%tﬁyl&ed by
acetate = and further by recycle preparative
HBIa@a@;HBIl@cﬁm@a]r aois csl Ca®RBatvrgecot.radedanangtoLn) )
nanufactured by Japan Anal yti cal Industry Co., Ltd.);

col unmE-tia8 JADEEEnﬁl1d@madhylfDHMQmﬂdEHdme,resonance
manuf act ured by Japan Anal ytical Industry Co., Ltd.)

C SHRRENEEEYE 0§80 MHZ) oBi Be 78ha8sdL Ml oRHhor B) 19t8.17 (m,

oq 3ln7§%%rng gcorresg?ndanBto 0. 58% nggg) gf4l 7.38 (m,

r oet haxy) pheny1] - 6+ o[ 1, 2-a] yr|d|n
i ?99 G ISH 28 01407 TrRGEKAR redbdy et 17 - 6-85-
r gsght §,0f olhe nesyl i = 4.
(g ?ﬁligrogghox%)%%e%y?? é?$oéggﬁt azo[i % a]pyr%%?he
(iotierrpal standard: tetranethyl silane) are shown
bel ow. [0141] 20NWMR appar at us enpl oyed: JNM ECP- 500
( manuf etNMRd( syl Japan E restindrf dptancisid -abor atesonaGee,
Ltd. (JEQL)) 1H NMR (solvent: chloroformd
r£§6ﬁaﬁ@§yrréa§eway) 50018BEz}2. 61853818, 335( A, 11:33 84

88-7,84_ (m 70 (s, 111), 7.39 (d, J = 9.
1%%? 15.3% @das 312798& 128 g, i%ikﬂ9 71871- 65971%ﬁ190

é@mﬁ (431588 TR Por PR P P2sBhanks - PF equbey:

0g1125MHz) : 5158. 62 146. 08, 144. 16, 1.32. 38, 130. 30,
157 447126. 52, 118. 30,

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

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

radicactive fluorinated form)

[0109]

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

synthesized.
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114.91, 106.99, 81.86 (d, 2, 7cF= 170.8Hz), 74.82,67.15
(d,3JCF = 20.6 Hz). [0143] 519F- NWR (sol vent:
chl oroformdl, resonance frequetcy: 470 MHz): 6
-223.74 (dd, 2JHF = 47.4 Hz, 3JFIF = 27.7 Hz) [0144]
Ref erence Exanple 1-5: Synthesis of 2-[4'-(3"-

f1 uoropropoxy) phenyl] - 6-i odoi m dazo[ 1, 2-a] pyri m di ne
10 [PA8R1r adi oactive fluorinated forn) [0145] As
a sanple for evaluating affinity with anyl oid,

sol ubi 5% Y4 @ &thad aratagenivEis ped e pledénd
conpounds, a non-radig ctiv fl%orinated f or m_of

2- o;rfgpondlng to 1 ) o

(SguEbHRRIBROPEYLBNERY 11<811:208h L8750k Y & ABYLLEhBRaing

was S

mmo cupric bromide to obtain a
to 60.0 mmol) of 4’ -hydroxyacetophenone in a mixed
solution of 50 mL of ethyl acetate and 50 mL of
chloroform was added. Then, the resulting mixture was
refluxed. After 5 hours, the reaction mixture was cooled
down to room temperature and filtered. The resulting
filtrate was concentrated under reduced pressure. The
residue was dissolved in ethyl acetate and subjected to
decoloring operation with addition of active charcoal.
Then, the resulting solution was filtered and
concentrated. The resulting crude product was purified
by. flash silica gel column chromatography (elution
solvent: chloroform/methanol = 20/1), and recrystallized
from ethyl acetate/petroleum ether, to obtain 7.25 g
{(corresponding to 33.7 mmol) of 2-bromo-4'-
hydroxyacetophenone (Fig. 1-4, Step 1}.

[0111]

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

recovered. The precipitates were washed with
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50 nL of ethyl acetate was added to 28.17 g
(corresponding to 126 nmol) _of,qcupric bronmide to

obtain a 20 suspension, to which a 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
Ma od t bt 1F Of O T Nasy el ach g e dides B diRg  The

m xture was refluxed. After 5 hours, the reaction

i pe s e oelee i35 N Wedrd amieimey atlize rdhéd
filtered. The resulting filtrate was concentrated
urigerutrigguced 39 eds wrfe waklee reesl dile mias fdings®lavied .i NThen,
ethyl acetate and subjected to decol oring operation
wiatPHdd T iWn off aacEtveadieat coalium hygrogerTagbonthe
resul ting solution was filtered and concentrated. The

r SR ARl @956t e nRde p g itd@ By tiudsh weis| iseaicated
g%o(: unm hronato%L%%gxgﬁglutiqn sol vent : i

chiGr of SHAY AFOT= 350N Pt e CRAPLERIE) MEE815Sfr om
et -acet at ol.eym et her Q Oobtain 7.25 g

AR BaR PRYC IR el § PPt Eon ene
hydrexacet aRhengae %EE&ic%é%tl?t%%s%kd MQ{%7La§é§,”Qnd
(corresponding to 3.0 mmol) of 2-brono-4"- 10

hydriexy aeeleephedone danet 6888y EeoLLesRaNdi ng Lo 3.0

mol ) of 2-am no-5-iodopyrim dine were di ssolvéd in 20

n{ cofrrecpbadiityi kte. sThe mesdl)t ofg 6SdBrdhicon -was -

refluxed in an oil bath at 110C for 8 hours. After the

chrplreriveheay 1t ReideactiloR,-af byridavei dFigol GtkonSwhap 2) .

3goled down to 15 roomtenperature, and precipitates
&%l tered and recovered. The precipitates were

hed, i th acetonitril dri ed duced
b essd’l Mind PUZRREFRELCRLAE OrysrHY  wete cebepBRaga (4'-

[ ' ] 0 .er d _10_nL of

oy RAnGY DT Ren, 180aRa At 25 hEVaf Ch Tk Plrk: Basodi um
hydrggeneathonat-ee8otyt kepovasmadded - Lhenet §; sagd Lhein 10
m xture was sonicated for 3 mnutes using an

ulLr agoNi, i-dasbthyl feehanedelr aadpk at gg wesersbbeaeds to
and recovered fromthe resulting m xture, sufficiently

was Retim@il ) hofaperasahdm26adbordtendes sddadethereto. The
pressure, to obtain 737 ng (corresponding to 2.19

nWﬁFfuB? Q§§4BUHQH?@§?Eﬁ@nV1Fh6138 1L (corresponding to

O B FaP 83t - BEBIP e OhBR RGP E G0  riBt) Lorh s -
AP VSR LSRR PO e TP LTS A
2Qom.pletion of the reaction, the reaction solution was
poured into water and extracted three times with
chloroform. The combined chloroform layer was washed
with a saturated sodium chloride solution, dried over
anhydrous sodium sulfate, filtered and concentrated. The
resulting crude product was purified by recycle
breparative HPLC (HPLC apparatus: LC-908 (under trade

name; manufactured by Japan Analytical Industry Co.,



5 nmL of N, N-di methyl formam de, and 414 ny
(corresponding to 3.0 nmol ) of potassium carbonate was
added thereto. The m xture was>8uppl enented with 138
pL (corresponding to 1.5 mmol ) of

1-bronD 3-fluoropropane, and then stirred at room

te ture_for 22 hours. After the conpl eti on of 10
Gt iCGH I e TH8a FRLEHLs gFut! P@tﬁie\ﬁa§rﬁgﬁ 88™Erit o

&uo. RSO BT NP ape A eaered RER Y LRt ur kfed)
so%' me%t&' i ggega'ew' O0p3 9L %ggef ﬁa&%fg Sog'ougbtain

sul ate and concent e resu

Cruge RigOqeet-rea 2pBRS HECEYLS akbiZgdoh e
N, N-dlngfﬁy fgr n1dé 0 %b?a?hb2§%02g corrggggﬁdgné4

510 @”5$4u6ﬁ@b}o BX%?Fﬂen9§]1mldazo[l 2-alpyridine (Fig. 1-4,
quoropropoxy)p enyl] - 6-1 odoi m dazo[ 1, 2-aJ pyri m di ne
(Fisgeplsd, Step 3). [0149] 20The NVR neasur enent
results of the resulting 2-[4"-

(3'"1ofil@dr opr opoxy) phenyl] - 6-i odoi m dazo[ 1, 2-a] pyri m di
ne (internal standard: dinethylsulfoxide) are shown
beI ow. The1 R NRRsSHppacatuscelpbsyed: thRMCEER1S0DT 6-
n%nufactured by 25 Japan Electron Optics Laboratory
roppg2- (4Eol 5 tluo OPIOPOXY pheaxilsmmﬁ%é@i%e%r

10 g{ggp %5ag£éo§# ?Enaikﬁ %%8 E %ggéggyigllayﬁ are
8 , 7.94-7.90 (m 2H), 7.06- - 64 - 7.02
n%ﬁgﬁé,b%t%g'(dt, 2JHF - 47.2 Hz, J = 6.1, 2H), 4.14
(t[od1#6.1 Hz, 211), 2.13 (dquint, 3JHF = 25.5 Hz, J
= 6.1 Hz, 211). [0151] 513C NWR (solvent:
di met hgMeubbpai-deudbempspaancenfic equenoy: (d2buMiB}uréd by
159. 16, 154.12, 146.54, 146.26, 139.00, 127.60,
12éz2pén 3160Q19n1@©t5Q$ BdbdBafaly 1€b CF B A61(TEGR)),
74. 43, 64. 07 éd 3Jc7 = 5.8 Hz), 30.13 (d, 2JeF = 19.7
15 FE) 1d@ﬂ$@& solvent: chhgnnﬂqpmﬁ@yﬁuﬂqﬁgﬁance frequency:

B0 Mgl 851 gy TR G LN iy 7 (A
1%&@%&%@@@&&1,@ﬂ%&?ﬁJyyﬁ%%H1m,
6.99-6.95 (m, 2H), 4.67 (dt, *Juyr = 47.1 Hz, J = 5.9 Hz,
2H), 4.15 (t, J = 5.9 Hz, 2H), 2.19 (dquint, 3Jm = 25.9
20 Hz, J = 5.9 Hz, 2H).
[0115]
C-NMR (solvent: chloroform-dl, rescnance frequency:
125 MHz) : & 159.01, 146.61, 144.07, 127.81, 127.38,
126.15, 125.41, 117.87, 114.78, 107.41, 106.71, 80.71 (d,
25 'Jop = 164.6 Hz), 63.59 (d, Jer = 5.3 Hz), 30.43 (d, *Jep =
19.7 Hz).
[0116]

“F-NMR (solvent: chloroform-dl, resonance freguency:
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[ 0154] | MPY was synthesized in accordance
with the follow ng steps for gge-in Conparative

Exanpl es for evaluation on binding to anyl oid 20[ 0155]
In accordance with the nmethod described in a

literature (Zhi-Ping Zhuang et al., J. Med. Chem

200830 Migz) p.@372243)7 (dd, “Jyr = 47.1 Hz, *Jgr = 25.9 Hz).
6-tributyl stannyl-2-[4"- (N, Ndi met hyl am no) phenyl ]i m da
zof % Ylla] pyri di ne was 25 synthesi zed, and di ssol ved in
met hanol (concentration: Ing/nL). To 53 pL of the

r SRS STIF S ARIREE 722 pISwatthesid Of RydddchiPri ¢

' DL of 251]. .sodi.um adi.de of_ 13.5 MBqg .and 10
QREQROZXR) RS : , 2-3gpyri (non-

After. t . sal.uti.on s left to stand at 50C for

1 a&lctg%%v- %ﬁu' EpCickivie bj ected to HPLC under
thﬁnggﬂe condition as described in Exanple 1-2, to

obtain [125- _ IMPY fraction. 5[0156] 10 ml of water

was added: taddie fractdaualiigd estditiing, Sl ign1%as,
passed through a reverse phase colum (trade na

Seye-1Rak 1(irggiist esed dndadritaien ildight oel&hgagtrreiséges

manuf actured by Waters; the packed amount 10 of the
packiprgragents: nt30 vagiocasa itvieatt luloe icelkerdn fadsoblis2and’ -
collects the [1251]-1MPY. The colum was rinsed with 1
mL(36F- Marcsioprameivh eenviH] -6 iedkaméawed 1pdssédyridine

t heret hrough,, to elute [1251]-1MPY. The obtai ned
rgﬁﬁbé%?V¥%?V' 2.6 MBg at the end of synthesis. 15
F%Qﬁﬂgﬁ, the TLC anal ysis was conducted under the sane
conditions as described in Exanple 1-2, and as a

resul tgy the j eryg ur.j f C ngd was

98. 0% | 6{1}45%@%;?%}%@5?&%@\1&? f :e‘ijg)%r?t Rosid %f
[ﬂ%%EkEbgBﬁdZQbQ%@8h26 mmol) of c%%rkwpﬁrwﬁ§d8r583669ain a
in accordance with the foll owi ng steps for use in
Cenppeatsive , Exanphdshf ar setakuahi ofissonsl ggRPcoreespbntiing

and accurul ation in brain. [0159]
to 60.0 mmol} of 4'-hydroxyacetophenone in a mixed

solution of 50 mL of ethyl acetate and 50 mL of
chloroform was added. Then, the resulting mixture was
refluxed. After 5 hours, the reaction mixture was cooled
down to room temperature and filtered. The resulting
filtrate was concentrated under reduced pressure. The
residue was dissolved in ethyl acetate and subjected to
decoloring operation with addition of active charcoal.
Then, the resulting solution was filtered and
concentrated. The resulting crude product was purified
by flash silica gel column chromatography {(elution
solvent: chloroform/methanol = 20/1), and recrystallized

from ethyl acetate/petroleum ether, to obtain 7.25 g
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251 n accordance with the net hod described in a
literature (Zhi-Ping Zhuang et al., J. Med. Chem,

2003, 46, p.237-243), - 52 -
6-tributyl stannyl-2-[4" - (N, Ndi met hyl am no) phenyl ]i m da
zo[ 1, 2-a] pyridine was - 66 - synthesized, and

di ssol ved i n nethanol (concentration: Ing/nL). To 53
L (6PrERePrESENg; ke 381-0t MBRl) 106 BLbspme-dbt/ L
hyg gchlorlc acid, 20-50 pL of [123- Il sodium i odide
1959546 CREQPLEO PE 6F1$ ntoP/ LS§68i den-i odi de and 10
pL g%$§ 10% (w v) hydrogen peroxi de were added. After
é éd solution was left to stand at 5000 for 10

mnutos i 8 S0 yes sublec G0, P et b,

same condi tron as

[ 1}%;%&0@55@{%{;5@5&8nan%%9%6%t }Qo%e%ﬁyg 84 185 0

added to’the action e resufting so

passed) t BEOUghmankeyer s8ophase:i RA! WAR(hE ads1Pai®in 15 mL
Sep-Pak (registered tradenark) Light Cl8 Cartridges

manfif acéuordt byl ¥at enss e packe b d®midn W Pfrdfitixed in
packi ng agent: 130 ng), so that the colum adsorbs and

cohiheci$ bhth[dR3]10MPYfofhe kolusn weS:ar nsed aunhekion
m. of water, and then 1 nL of ethanol was passed
t hef et he otighctionel the Ta2QFionMRylutrhen oktai preefled down to

radloact|V|t¥ was 47-56 MBg at, the end of synthesis.
20 Bt heFPetakuUgE C %?%l%’éa’%%ﬁ dtie¥ @ of therFed Hnd

9 ? &IO as_descr.i.bed in Exanple 1-2,,.and as a
resu?% “ife ra |o§ﬁ'ﬁ%§%t tﬂfﬁﬁr%%é? d was
98a<9€43%1£9@§}1e R&%&rgfg%%@%e%éaéce@&&we of

ydr oxyphenyl
i ]i—@@l@lm zotda- @thg #ad th Nferd Od8Ldendea i @rrﬁiﬁzed 0
or

prepare cal cul ation mul as for the cal cul ati on of

| cgFPmicioR-#" 1ty oxy phetyd )abd 16 B of methanol. Then,
[ 1251 ]i odoi m dazo[ 1, 2- a] pyri di ne was synt hesi zed in
actordante mi tdf thesdvitavidEeibps. hy@dggincarbonate

solution was added thereto, and the mixture was sonicated_
for 5 minutes using an ultrasonic washing machine.
Precipitates were filtered and recovered from the
resulting mixture, sufficiently washed with water, and
dried under reduced préssure, to obtain 526 mg
(corresponding to 1.56 mmol) of 2-(4’-hydroxyphenyl)-6-
iodbimidazo[1,2—a]pyridine (Fig. 1-5, Step 2).

foi21]

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

6.0 mmol) of potassium carbonate was added thereto. The
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SO nL of ethyl acetate was added to 28.17 g 5
(corresponding to 126 nmmol ) _ofscupric bromde to
obtain a suspension, to which a solution of 8.18 g

(corresponding to 60.0 mml) of 4'-hydroxyacet ophenone

in a mxed solution of 50 nL of ethyl acetate and 50
mMmottehd or0d arudpesnadded. wiitee 74 he ressdtdAPnding to

m xture was 10 refluxed. After 5 hours, the reaction

M Xt urenads @D ol e-ahows 4 0l waonp tepger atande tanrcth stirred at
filtered. The resulting filtrate was concentrated

urdeen rieeuyeet: pres sior . 2 Heoussi dédd beas tdessompédtinon of
et hyl acetate and subjected to decol oring operation

wi B oA E o of thR 1 8AC ehtar el Ut 4B Tigh paued into water
resulting solution was filtered and concentrated. The

r S8 15 HG GRS PPRRIGIMRS PR 1SR IR s h TR Fegbined
gel, .colu chr omat ogr aph el utian saol vent:

R G e o ES BUReHER dh oYt i Zecatiirated

et . ace pefr 0 et hey,. [ :
(SR SRR SR Wl QR Toaiun
hydroparac et ephenane did Gonkedht @Ry 1) ThE01641124343 Grude
(corresponding to 10.0 mmol ) of 2-brono-4'-

hysir X y@e ef0panone anthy - fiddh (S0r1es pndideg vné 10. 0

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

50 hetonsf t aopetant t el icthesaglesnt i nghlsodafidran wasid further
refluxed in an oil bath at 105C for 6 hours. After the

c dtipl '@ G o fPndranaddotd diF LG hEIRT€aarmradolsut iLéir ANds
cooled dowmmn to - 68 - roomtenperature,

d
or GEIGS HTRAGIIET | eGP CF 9% o elgiRn. FRaLytical
| pi.tat hed .wi th tonjtril d dri
PR G Sy e Contint ] 357 e, Gaf Wlfey Trace

u ' . X€ i.an of ter
\gﬁ{ % 0 ne%%z{aﬁio:g}%#é%ﬁa ou}f“Z gé &%&Hgt@y &5
sattH at eshrsitdn hejagpncaniaiate molddl eniwsREded o
thereto, and the m xture was sonicated for 5 m nutes
usibtgaian 349 mas ofdcer ety rp v Me. 8 Ar ewiqli)t atfe -wWare (37 -
filtered and recovered fromthe 10 resulting m xture,
s Ut fuas epndpoxpasieh yililt16 visaderimigia alli ed alpderidine (Fig.
reduced pressure, to obtain 2.41 g (corresponding to
8.8 mmot9P of) -6- br ono- 2- (4' -
hyH{ ]phenyl)inidazo[1,2-a]pyridine (Fig. 1-9, Step
2) % 65] 15138 ng (corresponding to 0.476 muol ) of

6- br Oy 2- el - i _ O ’
e o B ok AN G RSB e AW 12 - (4 -
t féﬁtmmdﬁdm%%ﬁher@i%dom%az%ﬁﬁ Wl o] Ryridine

(corresponding to 0. 713 mmol) of bis(tributyltin) and
20( ifr: drn Lt adramMmidtinandt dfisilane) are shown below.

tetraki s-triphenyl phosphi ne pal |l adi um were added
t hexisxy. After the reaction mixture was stirred at 90C
for 22 hours, the solvent was distilled off under
reducddMR apparatus employed: JNM-ECP-500 (manufactured by
Japan Electron Optics Laboratory Co., Ltd. (JEOL))
'H-NMR (solvent: chloroform-dl, resonance freguency:
500 MHz}): & 8.37-8.35 {m, 1H), 7.88-7.84 {(m, 2H}, 7.72 (s,

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



pressure. The residue was purified by preparative TLC
(elution solvent: hexane/ethyl acetate = 1/4).

Further, 25 the resulting crude!product was purified
by recycle preparative HPLC (HPLC apparatus: LC-908
(under trade nanme: manufactured by Japan Anal ytica

| ndust.r Lt ; ol Lotwe_ JA 1 (under

trgdggnﬁngg gH Sggg?ﬁredxﬁy ~J kaﬁ kﬁalgtlcﬁlo Hz,
tr (Ltd.) copnecte oget her nDbl p ase:

ch o?éf%rg$ £o gbta%n84§% QEEOr?eggo Jprg= 25-9

praL) of 6zt p atylngsannyl- - |

2- (4" - hydr oxyphenyl)i m dazo[ 1, 2-a] pyridine (Fig. 1-9,

5Stiep23). [0166] To 53 pL of a solution of

6-tributyl stannyl-2-(4'-

5 hydr oxyphamn ) g8 1daza] :1,crialdeyfdei -8 || rdBRihan® frequency:
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(concentration: 1 ng/nmL), 75 pL of 1 ‘mol / L
hydeécHHaep i c5105acbt, 206pk3of 1§4254] sosliuss | od: de2 of
136 MBg and 10 pL of 10% (w v) hydrogen peroxi de wer e
added. 4Af t 826t BB, ni %Bd3%ol L1 oRA7Was06ePO, t ®0sTANGd AL "Ter =
50C for 10 minutes, the sol utipon was subjected to HPLC
und®f - FhBzsandt cBidi 63 oh7 aédi n fexampb e3 189) . t 30 obR aldr
2- (4. - hydy oxyphenyl) - 6-
15[1%8r¥ fibi mi dazo[ 1, 2-a] pyridine fraction (Fig. 1-9,
Stig [0167] 10 M of water was added to the

% The resulting solution was passed through a

reversa$4ﬁm§ LU
(registered tsggg#%%§)W%F&E?%%ggg%ggtrl %g@%%ce frequency:

meaud agtigy eds by2 ¥t @9 siad hetpacked; agrown! O thexs 5 Hz) |
packi ng agent: 130 ng) so that the col unm adsorbs and
collvez6k 2-(4' - hydroxyphenyl) - 6-

[ 1251 ]i odoi m dazo[ 1, 2- a] pyri di ne. The col unmm was
riReberened Hxanpbd Il erSyrpthesiss tdfert dorpmaf2 ef4fancd” -
wa passed therethrgfoh to elute .

2- Vi ’,.f ?;I'...EJ == ] Y »

a] |ne Th obtal ed. r adi act|V|ty was 37.5 MBg at
P¥51 1y % the TLC analysis was -

70{0127]

Ag a sample for evaluating affinity with amyloid,
solubility in fat and mutagenicity of the present
compounds, a non-radiocactive fluorinated form of 6-bromo-
2-[4' - (2”-fluoroethoxy)phenyl]} imidazo[1l,2-a]pyridine was
synthesized.

[0128]

50 mL of ethyl acetate was added to 28.17 g
(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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conduct ed under the sanme conditions as in Exanple 1-2,
and as a result, the radiochemiscal purity of the
compound was 96.5% [0168] 5 Reference Exanple 1-9:

Synt hesi s of 2-(4'-hydroxyphenyl)-

6-1 odoi m dazo[ 1, 2-a] pyridine [0169] 50 nL of

et tiyl cacebat ewawsa ddeled tThe2l. Theg recanrespgondixagreowas
126 mmol ) of cupric bromide to obtain a 10 suspension,
t orsbhlcked. sé@lidtsrors diow.s18 tde( cercespondiimgutre 68s0cooled
nmol ) of 4'-hydroxyacet ophenone in a m xed sol ution of
509 ofC eyl rrepenal wrel S0 niilgfersyd or Gher rpaudting
added. Then, the resulting m xture was refluxed. After
5 holt52te Hers TN @ dnedess Kublead Py efdiNy o The

e B P SHER 1 U Y e e TRYRIES o
wa issolved in ethyl acetate.and subjected to

e RSO Ll LI R Ao B S Rnareepl
T t j i .0 idit 0

cgﬁg%%'t F@%%?%%%i%ﬁ%%%r u eg pﬂrl&gje%%%gldsur i fied

bycdhasht siddga gele colsmm el erabagpaBAYictelHEi flrified
sol vent: chl orof or nf net hanol = 20/1), and

r gey yBlai | ek da are etdwyl unac effadteizpeigreliym @fiheriont o
obtain 7.25 g (corresponding to 33.7 nmmol ) of

2-sp bt -clhrhyiirnoxireestaphe nok® /(15i,g.antt e crSisepllized
1). [0170] 441 ng (corresponding to 2.0 mmmol) of
2-Brotr Y] BaftedRc ioriasheteg 449 wptain 7.25 g

(corresponding to 2.0 - 71 - nnDE% of ;

2~ SRRSOy it T WP i SO VEF IR fE L of

a nitrile. The resul.ting.sal utd.on s refluxed in
aﬁﬁ%? O%}é&f%eeta?p% f{)%l%'ghlo_aér’s.étﬁpt \gf} ‘the conpl etion

of f§ieyreaction, the reaction solution was cool ed down
to 5 roomtenperature, and precipitates were filtered

and r egovered(cdhes PFeed dhd at®S1 over envshesk W tdyomo-47 -
acetonitrile and dried under reduced pressure. The

r espdtoxngariugtharorst &sl vieret susEendesspandad g xed 10. 0
solution of 10 nL of water and 10 niL of nethanol.

THEWR1 100 fa b irep 1A - ksfomppsatigiatce Wedsdidimsolved in 50 mL

hydr ogencar bonat e sol uti on was added thereto, and the_ |
m St ng‘ée%%rﬁec'at dbet GPSELAAGL EQQHEFHB 4Rs 22914284 in

S SSRGS BTN OGR! PR, VERE, LSt

recovered esul t1ng m xtur

“@§fm¥hé“féha¥%§ﬂg éyﬂéﬁjé&Tﬁ%ﬁéﬁPQE&?Qfmggd.down to

pressure, to obtain 526 ng (corresponding to

MEdon Hemdodrh rpedr APl ates were filtered and

i odoi m dazo[ 1, 2-a] pyridine (Fig. 1-10, Step 2). [0171]
recovered. The precipitates were washed with
acetonitrile and dried under reduced pressure. The
resulting crude crystals were suspended in a mixed
solution of 20 mL of water and 20 mL of methanol. Then,
about 25 mL of a saturated sodium hydrogencarbonate

golution was added thereto, and the mixture was sonicated

for 5 minutes using an ultrasonic washing machine.



The NVR neasurenent results of the resulting 2-k'20

hydr oxyphenyl) - 6-i odoi m dazo[ 1, 2-a] pyri dine (interna
standard: di nethyl sul f oxi de)- a¥® shown bel ow. [0172]
NMR appar at us enpl oyed: JNM ECP-500 (nmanufactured by
Japan El ectron Optics Laboratory Co., Ltd. (JEQL))

251H NMR ('sol vent: dinethyl sul foxi de-d6, resonance

fr B§GEABYLabOE WRER: 518t8Eed. and(ﬁﬁCQYﬁ¥89 fyopsthe

111), 7.78-7.74 (m211),7.40-7.35(m 211),  6.86-6.82

nFeETiylng m?§turF@1?§Ff1§€eNWhY(§6ﬁ9@ﬁtWlth water, and

squOX|d resonance freg enc 125 MHz): 6
ge Eﬁéeé7regﬁée§7prfééu£§ to dp531$,2 437967,
12 1 108, 5.8 5[0174],
icggre% %8n%aratPW%Qﬁxgﬁp?éér?m%?%Né%sbrenent
5thyakggyﬁﬂeﬁﬁlﬁﬂ¥£ﬁégoIl,2—a}pyridine (Fig. 1-6, Step 2).

[0130]

578 mg ({(corresponding to 2.0 mmol) of 6-bromo-2-(4'-
hydroxyphenyl)imidazo[l,2-alpyridine that was
sufficiently dried to remove moisture was dissolved in 20

10 mL of N,N-dimethylformamide, and 830 mg {(corresponding to
6.0 mmol) of potassium carbonate was added thereto. The
mixture was supplemented with 510 plL (corresponding to
3.0 mmol) of 2-fluoroethyl-p-toluenesulfonate, and then
the solution was stirred at room temperature for 44.5

156 hours. After the completion of the reaction, the
reaction golution was poured into water and extracted

. three times with chloroform. The combined chloroform
layer was washed with water and a gaturated sodium

chloride solution, dried over anhydrous sodium sulfate,

20 filtered and concentrated. The resulting crude product
was purified by flash silica gel column chromatography
(elution soivent: chloroform/methanol = 100/1), by
recycle preparative HPLC (HPLC apparatus: LC-208 (under
trade name; manufactured by Japan Analytical Industry Co.,

256 Ltd.); column: two JAIGEL 2H (under trade name;
manufactured by Japan Analytical Industry Co., Ltd.)
connected together; mobile phase: chlorcoform), and

further by preparative TLC (elution solvent:
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[0175] Affinity of the present conpounds wth

anyl oid was 10 exam ned by the7fellowing in vitro

bi nding tests. [0176] (1) AO1_40 (Peptide

Institute, INC.) was dissolved in phosphate buffer (pH

7.4) and shaken at 37C for 72 hours, to obtain a 1

ol pansiesmarvel ei rf tlor treefgrtaich t4d 61 Higas

anyl oi d suspension in these Exanpl es) of aggregated Ap
BRI iTef €T eld 3o M lampAfoitd Hinemchizs [BXarfgl’e) .

[%ééF%iAccordln to the,nethod described_in a_.

i e RaingenH] imgdago 1. 2aidmyirgidine (Fig. 1-6,
questgﬂation 20 74, p.374-383 (1996)), the anyloid
susp énsi’on was subjected to qualitative experinment

%ﬁiﬁ gn fl uorescence spectrophotonetric nethod using
Thiofl'avin T (manufactured by Fluka) to confirmthat

the aggeaahe iR ptaied-ddh i w%@we@ﬁt 09 &

(nmeasurenment conditions: 25 excltation wavel

446 g8 - 2N r eNizSSiFAMOMRER HRRgh b Hakh A gqmaraﬁazo[{@zl%] (3)
A solution in ethanol of the conpoun

syitthedicdes by raareinodtdesiaridied cabeve thyiExappke 3r2
(radi oactive concentration: 37 MBg/nmL) was prepared,
arrdicaid dneddwni th a 0.1 % bovi ne serum

al bum n-cont ai ni ng phosphate buffer (pH 7.4) to
priédard a solution 5 corresponding to 2 nnol/L as a

t ot al

f 2[4 -(3"-
t D uor D ey fpp%-q:f@@di WS ESPL 590 (BpPdrREuTed by
96 || ' t
gg%%%hoﬁlgcgglétogﬁ ? 3a toryflnarmﬁgﬁcghﬁﬁgg} )
prepargdyaBoVgoifehp . (gﬁlQngépmpﬁlof5@589&H&é0g%%%uency:

(anyl oi d concentration may be a dj usted Tn accor

wisolo am)oi @ e@ongeRrt pati(an ih)a sagple . sal yki ony)ywheres (s,
anyl oi d suspension was dissolved in a 0.1 @6bOV|ne

sdHim &l-Buri7n4doritai AHNG fhesplidtie bukfers(pH.F. 4k, 1H),
wer e added, and then 150 pL of the sane 15 buffer was

add@d -fo 9pr dpar 853, s4l- Bt n78f (BryRBld 4t30-4.21 (m, 2H).

[0133]

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

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

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

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

radiocactive fluorinated form)
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final concentrations of 2.5, 12.5, 25, 62.5, 125, 250,
625, and 1000 nnol /L. [0180] (5) The mcroplate
was shaken at a given rate (400820 rpn) at 22C for 3
hours. Then, a m xed solution of each well was
filtered through a glass fiber filter (trade nane:

Mul uti screenni - FC, manufactured by MIIlipore), to
seégﬂéﬁé t he Conpound 1-6 attached to anyloid fromthe

f d 1-6. 25[018 . . Th [, fiber
ot Ao At p1: B2l BBl sng, b G O BB hideta,
1 . 0. % bovi bum.n- t ai ni
Phs0etatn By g faf B0 RGc3SEHILELDUBE M AOTL AL
sphdte bt b 7 maky=Y. .
[ EbRESLLNL LYo Dhoh a1 836 LLOPELABL L AL 480 BPROUE DS (4 -

Typg - % 13- b at | t Y ;
Thoe AR BRI SR P10 ot L gas el PRI BB e s

anpunthetiadded anyl oi d was eval uated fromthe

nmeasurenent results of (6). Unspecific binding was
defer®m¥hed using a sanple to which t he Conpound

1-2 (non-RlI | abel ed conpound) was added to 10 becone

100 nMpPamlacfi abhytoncenziat Won) adBedeton284)7 g

(Exanple 1-7), [0183] (8) Using [125- _ IMPY .

sy hE e en %Pﬁh‘@a}f?oé/é“moh Fefeirhte emiie te ebtain a

O SR DL OS5, B LD SRV 25,2 8 (01! Soponing

E&ﬁgp%f.d'ﬂﬂol) of 4'-hydroxyacetophenone in a mixed
gsolution 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
concentratéd. 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 (¥ig. 1-7, Step 1).
f0138]

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

hydroxyacetophenone and 449 mg (corresponding to 2.0
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[ 0184] A rel ation between the concentrati on of
anyloid in the sanple solutiopsand the radioactive
count on the 20 glass fiber filter measured above in

(6) is shown in Fig. 1-11. The radioactivity on the
gl ass fiber was increased proportionally to the
c asEnt <t iZormiaddist-iiedomysuntineofveamy Iddisg ol Beainpine 15 mL
1-7 On the conditions of the present experinent,

rﬁg(ﬁQ$§9ﬂ}Hﬂ%§econﬁbanﬁeﬁviﬁéﬂﬁdspbubhyﬂoW@S25€ﬁ1@xed in
retal din the %}ags fiber. Therefore, the

iRPd T Gt 18h G @TglPadeWisper Af R YA ygompletion

t he ano of _the conp und attached

f
Qﬁﬁ e R Y R I e e ke SEpAgd; g to
ti .
%@% %ratg%%anﬁpgpgggcﬁgl%EE%% Vvl%ch%llte gda%nd

concent ratci on val'ué can

| A% JsRIES etk ngreafpwa@@él Ly Of wBiRdh ng; {9

anyl oid. Since the val'ue of the radioactive count of

Carpawid t118 c0antiherdlkas snbieke-cWaseingreagade> Wid
i ncrease of the concentration of anyloid, it has been

suggesitacat katidEorpoundl - Gere auepspdeddihadi agxad
property of binding to anyloid. The slope of the line
f sol0srpound L06miasfgmeseer andan Ot ke sifopethenocl125MWjen,
IMPY in the sane plot, and thus it has been

sE§GEst 68 1d Phaf ﬁﬁéuaﬁﬁﬁﬁ|ﬁydéﬂmchwééeaangasbmpﬂﬁe
Loi d t ha 25 |LMPY which i
Pl s vy O ERE ks A T RAFL BhG) PAYERGF oGS Sonicated
T Lied t hat d
ThgAROKSLIEIL! ARedr S hakE LTHLLS LA ey
E@%@Ehﬁ%thtéstQe%el%algeggafQhﬁV9e56@€EEQS£}?% tRe1- 6:

Measurenent of affinity with anyloid Inity of

t hespresest mearpeundsurict Bianyh o davasdewashnedt by, t hga

following in vitro binding tests. 20[0186] (1

AZied0ufBept rddubrdt prasenreNCEp whsadnhssebved in
phosphate buffer (pH 7.4) and shaken at 37C for 62-72
hdgpsreggoppiapgnta 1- ﬁé/ﬁ@OémSeéngréﬁ ohyaggrEgherd Aps -
(hereinafter referred tq, as ani oi d susgen5|on inthis
%OéﬁéWﬁﬁéfo E@fS?ﬁ PYTiding o\ FAGcotd’ngSE8Pt Re- net hod
j ?ed inaliterature (Naiki, H, et al.

Laboratory Investigation - 76 - 74, p.374-383

(LS9 S (ARG shon uesmpdhl SoL 30 -
spearbepbabayel LscimabhRdansbnd, Ihaphlaviind that was
sufficiently dried to remove moisture was dissolved in 15
mL of N,N-dimethylformamide, and 453 mg {(corresponding to
3.3 mmol) of potassium carbonate was added thereto. The
mixture was supplemented with 280 ulL (corresponding to
1.6 mmol) of 2-fluorcethyl-p-toluenesulfonate, and then
the solution was stirred at room temperature for 22 hours.

After the completion of the reaction, the reaction

solution was poured into water and extracted three times



(manufactured by Fluka) to confirmthat the aggregated
AP 5 obtained in (1) was anyl oid (nmeasurenent
conditions: excitation wavel ength-of 446 nm and

em ssi on wavel ength of 490 nm). [0188] (3) According
to the nethod described in a 10 literature (Wang, Y.,
et al., J. Label ed Conpounds Radi opharmaceut. 44, 3239
(2081 chdopretwrn.oddhg' combineghehybybénzot haipeoleas
(hereinafter referred to as [125113, _ |-BTA-0) was

pr ¥pEred Mist ¥atsFelindg appesyreded sodium chloride

2-%4‘-aninop%gné%%benzothiazole, and di ssolved in
et QHEF?OTS 1 ggeﬁe&EhTﬁFQPﬁa§EﬁlFmagﬁlfatﬁ: flitered
6- 1-2-[4"' - (N,.Ndi ' [
(nERE) KGPEEPtFatEr: ed kb ggglgfi%%ﬁ?%é, ﬁ%«ﬁcﬁiﬁq%?ﬁq ¥
A S S LA b TN At  a
(h?é?hﬁﬁgheﬁoﬁggﬁﬁﬁeﬂean@Ze%h’h'ggéigieagd ygFY dk5e
ngtho S %e

synt hesi zed according to the escri na

| i EgfBheten{\WagycYe, pebpalative hBRE! | BEEONPOYP : LC- |
Radiopharnageut.yz4? 238 (3061?) and é I%te%ggurgéus He

25¢pZBudngde?. t Padeehamt; , ndnubkdtutbenby 48ap2B /Aanalytical
(2003)) respectively. [0190] (5) Sanples in which
[ 3T28ut Ty sCh- BTBEG, } eachlgonpotmd JAIGEL -2 ofunder trade
“eval uation and anyloid were dissolved in a 0.1 96
J0 pouiRe: sBREWE ar buked- bvndapam ninphvsbhat eThdisory (G .
concentrati ons shown in Table 1-2 were

7.4) .at final t
pr%%%rLdgo%%%cF%EuF??ﬁgh%ﬁhpm%El%%r@h?$?I6§P4?FQ£RﬁW)r to
rebiek oz Oyl S bR IMIR) 01 S0 AELY) o - o
CAETSPIDONGEy | PrSAPP] €5 S G2 FXPEN S B Wy ridine (Fig.
1-7, Step 3).
15 [0140]

The NMR measurement results of the resulting 2-[4'-
(2”-fluorcethoxy)phenyl] -6-iodoimidazo {1, 2~al pyridine
{internal standard: tetramethylsilane) are shown below.
[0141]

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

'H-NMR (solvent: chloroform-dl, résonance frequency:
500 MHz): & 8.35-8.33 (m, 1H), 7.88-7.84 {(m, 2H), 7.70 (s,
1H), 7.39 (d, J = 9.4 Hz, 1H), 7.31 (dd, T = 9.4, 1.8 Hz,

25 1H}, 7.01-6.97 (m, 2H), 4.84-4.71 (m, 2H), 4.30-4.22 (m,
2H) .
[0142]

*C-NMR (solvent: chloroform-dl, resonance frequency:



Conpound for evaluation Concentration of conpound for
eval uation [1251]3'-1 ETA-O_cgrncentration Anyl oid
Conparative Exanple 1-2 3'-1-BTA-0 Each
concentration of0,0.001, 0.01,0.1,1, 10,100, and 1000
nmol /L 400 pnol/L 1 pnol/L Conparative Exanple 1-3
125 MHz): & 158.62, 146.08, 144.16, 132.38, 130.30,

127.44, 126.52, 118.30, 114.91, 106.99, 81.86 (d, *Jer =
170.8 Hz), 74.82, 67.15 (d, *Jcr = 20.6 Hz).
[0143]

YF-NMR {solvent: chloroform-dl, resonance frequency:
470 MHz): & -223.74 (dd, *Jur = 47.4 Hz, *0y = 27.7 Hz).
[0144]

Reference Example I-5: Synthesis of 2-{47-(3"-

fluoropropoxy)phenyl] -6-iodoimidazo[1,2-alpyrimidine

(non-radicactive fluorinated form)

[0145]

As a sample for evaluating affinity with amyloid,
golubility in fat and mutagenicity of the present
compounds, a non-radioactive fluorinated form of 2-[4'-
(3”-fluoropropoxy)phenyl] -6~-iodoimidazo[1,2-alpyridine
was synthesized.

[0146]

50 mL of ethyl acetate was added to 28.17 g
(corresponding to 126 mmol) of cupric bromide to obtain a
suspension, to which a solution of 8.18 g (corresponding'
to 60.0 mmol) of 4’ -hydroxyacetophenone in a mixed
solution of 50 mL of ethyl acetate and 50 mL of
chloroform was added. Then, the resulting mixture was
refluxed. After 5‘hours, the reaction mixture was cooled
down to room temperature and filtered. The resulting
filtrate was concentrated under reduced pressure. The
residue was dissolved in ethyl acetate and subjected to

decoloring operation with addition of active charcoal.
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Congo Red Compar ative Exanple 1-4 Thioflavin T
Conparative Exanple |-S 6-M-BTA-2 Conparati ve
Exanple 1-6 | MPY - 62 -

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. 1-8, Step 1).

[0147]

646 mg (corresponding to 3.0 mmol) of 2-bromo-4'-
hydroxyacetophenone and 668 wmg {corresponding to 3.0
mmol) of 2-amino-5-iodopyrimidine were dissolved in 20 mlL

of acetonitrile. The resulting solution was refluxed in
an oil bath at 110°C for 8 hours. After the completion
of the reaction, the reaction solution was cooled down to
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
scolution was added thereto, and the mixture_was sonicated
for 3 minutes using an ultrasonic washing machine.
'Precipitates wére filtered and recovered from the
resuiting mixture, sufficiently washed with water, and
dried under reduced pressure, to obtain 737 mg
(corresponding to 2.19 mmol) of 2-(4’-hydroxyphenyl)-6-

iodoimidazo[l,2-alpyrimidine (Fig. 1-8, Step 2).
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Exanple 1-6 Conpound |-1 Exanpl e 1-9 Conpound 1-2
Exanpl e I-10 Conpound 1-3 _ Exanple I-11

[0148]

339 mg (corresponding to 1.0 mmol) of 2-(4'-
hydroxyphenyl) -6-iodoimidazo[1,2-alpyrimidine that was
sufficiently dried to remove moisture wasg dissolved in 290
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 pL (corresponding to
1.5 mmol) of 1-bromo-3-fluoropropane, and then stirred at
room temperature for 22 hours. After the completion of
the reaction, the reaction sclution 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 (corresponding to 0.5%94 mmol) of 2-[4'-(3"-
flucropropoxy) phenyl] -6-iodoimidazo[1l,2-alpyrimidine (Fig.
1-8, Step 3).

[0149]
The NMR measurement results of the resulting 2-[4'-

(37-fluoropropoxy) phenyl] -6-iodoimidazo[1,2-alpyrimidine

'(internal standard: dimethylsulfoxide) are shown below.

[0150]

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

*H-NMR (golvent: dimethylsulfoxide-dé, resonance
frequency: 500 MHz): & 9.27 (4, J = 2.3 Hz, 1H), 8.55 (d,

J = 2.3 Hz, 1H), 8.15 (s, 1H), 7.94-7.90 (m, 2H), 7.06-
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Conpound 1-4 Exanpl e 1-12 Conpound 1-5 10[ 0192]

(6) The mcroplate filled with the sanple sol utions
was shaken at a given rate (406G rpm at 22C for 3
hours. Then, each sanple solution was filtered through
a glass fiber filter (trade name: Milutiscreenm FC

nanufactured 15 by M II | pose), to_separate the 1251

- - %%A-tf) a@%eh%dﬁ'@o dhyl olvd From €ndzfrée= 6-1, 2H)] 4.14
(7) The_gl ass

-f@ﬁ'r]?fi FiBrloBRy 7B} | Rel P TEehiREn F choht e = 6.1

of, Was washed with a 0.1 96 bovi ne serum

uh1n %ontaining phosphate buffer (pH 7.4) (0.5 5 nL
@@1 and radioactivity of the glass fiber filter was

neasured with an autowel|l ganma system (manufactured

gg AIOwﬁhrmmpqSo&%@h%Ql%ﬁmeE%%i%%QE%éﬁﬁbVHEY vasoHagde
fregquency: 125 MHz): O 15%.16, 154.12, 146.54, 146.26,

| 139.00, 127.60, 126.06, 115.21, 106.52, 81.15 (d, 1Jcp-=
161.7 Hz), 74.43, 64.07 (d, *Jer = 5.8 Hz), 30.13 (d, *Jur
= 19.7 Hz).
[0152]

YPF-NMR (solvent: dimethylsulfoxide-d6, resonance
frequency: 470 MHz): & -220.13 (tt, *Jupr = 47.2 Hz, *Jy =
25.5 Hz).

0153}

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
[0155]

In accordance with the method described in a
literature (Zhi-Ping Zhuang et al., J. Med. Chem, 2003,
46, p.237-243), 6-tributylstannyl-2-{4'-(N,N-
dimethylamino)phenyl] imidazo[l,2-a]lpyridine was
synthesized, and dissolved in methanol (concentration:
Img/mL) . To 53 pL of the resulting solution, 75 pL of 1
mol/L hydrochloric acid, 20 pbL of [***I]sodium iodide of

13.5 MBg and 10 ul of 10% (w/v) hydrogen peroxide were
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the radi oactivity | evel of each sanple solution for
calculating an inhibition ratig (hereinafter, A

denotes 10 the radioactivity level in a sanple with

zero (0) concentration of each conmpound for

eval uation, and B denotes the radioactivity level in a
sanplei W REte@r0Qhenmilkell eblhitgbhar waencemtr abi e0a0fl at
each conpound for eval uation). 15[ 0194] (8)

Separ@t ey, 1@ rsiclutdson tfe coritdiimmgeals sprigladdtedf to HPLC
6- Me- BTA-2, 400 pnol /L of [1251]1-BTA-0 and 1 pnol/L

of UINEEIL AThenveraanep raspatidd candr s ulsjsautided dnt fiecagarde T-2, to
procedures.as described above in (6) and (7) to

e al 20 raddifoadimaAttye evel . The neasured
ra&iﬁggtivity | evel was defined as the background

ra tivity level, and used in the cal cul ati on of

the inhibition ratio (hereinafter referred to as_BG.

[ 0195] 5?%)0 ‘faﬁﬁge“i R&E aadécgea%ﬁ?/ﬁ%/e |%%‘1dtsl%asEE8d

a [ 7 8 L j by QL ti

Gt e B TR o Pt o S, ) 24855 phase

[ D6ImrB- B 260 :He(: 1 sbp [HRKO Tlr A 1@ d R rWierB i ) Light
val ues converted by probit 5 transformation fromthe
oltizd ned-tdikided nehufaldtes-ate sy patldred feleabiav@etOamount
| ogarithnms of concentrations of conpounds for

evdl Udtd grokdsigpregearted 3@ olgtai moarrhegprtdel naflemn adsorbs
straight line E%F;hqﬁleast square nethod. Using the _

| i3l QHd esdric dt 1 31 ~dMB¥achThenpedranf vas 1pinsed with

eval uation was determned, at which the _radioactivity

| vatl i HATTof e HiEPell B Orte SSERPICE #RGe PRFSRT
CAGL UM, | 9, ugidalon, qagmas, gef Lhed; asqa 50

=) .
%1 cdoncentrati eéach ‘co

( BerBiJaRitsQs ¢ iﬁ%&r 8d gt s ACe A LA s%itﬂgs&gg

value as an 1 ndi cator, affinity of each”conpoun
f orueriryatdien Twid Rramylsaisd waad eoegrice e ArPEe40 tWas same

eval uated. [0198]
conditions as described in Example I-2, and as a result,
the radiochemical purity of the compound was 98.0%.
[0157]

Reference Example I-7: Synthesis of ['®I]-IMPY

[0158]

['#*1] -IMPY was prepared in accordance with the
following steps for use in Comparative Examples for
evaluations on 10gPgctanoy and accumulation in brain.
[0159]

In accordance with the method described in a
literature (zZhi-Ping Zhuang et al., J. Med. Chem., 2003,
46, p.237-243), 6-tributylstannyl-2-[4’-(N,N-

dimethylamino) phenyl] imidazo[1l,2-al pyridine was
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| C50% val ue of each conmpound for evaluation is shown
in Table 1-3. Conpounds I-1 to I-5 all showed | C5009,
20 val ues of |less than 100 and®had hi gher affinity
with anmyl oi d (aggregated A131_40 than Congo Red and
Thioflavin T. The results show t hat Cbnpounds I-1to

'éﬁgﬁ%fsgpo affkﬁdfy LD ag%%g%%pg%g e%%&%%g@ratlon
%@“fﬁﬁﬁﬁ%%%%ﬁﬁﬁﬁ@mwl
COﬁEﬁfapk$dE%chNP¥lc 284 2bo§%g£LT%? zsﬁégﬁﬁglodlde

val ues o resent conpound pen

omsaaonal gy e e L RN oo 0
Congo 1Bed (#}090ngampaeat byeckXarPlerd- 4dded. 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 [*?3T]-
IMPY fraction.
{01l60]

10 ml of water was added to the fraction. The

resulting solution was passed through a reverse phase

column (trade name: Sep-Pak (registered trademark) Light
Cl8 Cartridges manufactured by Waters; the packed amount

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

and collects the [**’]-IMPY. The column was rinsed with 1
mL of water, and then 1 mlL of ethanol was passed
therethrough, to elute ['#*I]-IMPY. The obtained
radioactivity was 47-56 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 resulf,
the radiochemical purity of the compound was 98.0%.

[0161]

Reference Example TI-8: Synthesis of 2- (4’ -hydroxyphenyl) -

6- ['**I] iodoimidazo[1,2-al pyridine

[0162]
In order to prepare calculation formulas for the

calculation of logPypre, 2-(4'-hydroxyphenyl)-6-
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Thi of lavin T >1000 Conparative Exanple |-5 6-Me-BTA-2
25.4 Conparative Exanple 1-6 4-MPY 0.8 Exanple 1-8
Compound 1-1 1.4 Exanple 1-9 Conpound 1-2 0.9 Exanple
[ -10 Conpound 1-3 1.8 Exanple 1-11 Conpound 1-4 0.9
Exanmple 1-12

['?°T] iodoimidazo[1,2-alpyridine was synthesized in

accordance with the following steps.

{0163]

50 mL of ethyl acetate was added to 28.17 g
(corresponding to 126 mmol) of cupric bromide to obtain a
suspension, to which a solution of 8.18 g (corresponding
to 60.0 mmol) of 4’-hydroxyacetophenone in a mixed
solution of 50 mL of ethyl acetate and 50 mL of
chloroform was added. Then, the resulting mixture was
refluxed. After 5 hours, the reaction mixture was cooled
down to room temperature and filtered. The resulting
filtrate was concentrated under reduced pressure.. The
residue was dissolved in ethyl acetate and subjected to
decoloring operation with addition of active charcoal.
Then, the resulting solution was filtered and
concentrated. The resulting crude product was purified
by flash silica gel column chromatography (elution
solvent: chloroform/methanocl = 20/1), and recrystallized
from ethyl acetate/petroleum ether, to cbtain 7.25 g
(corresponding to 33.7 mmol) of 2-bromo-4’'-
hydroxyacetophenone (Fig. 1-9, Step 1).

[0164]

2.15 g (corresponding to 10.0 mmol) of 2-bromo-4'-
hydroxyacetophenone and 1.74 g (corresponding to 10.0
mmol) of 2-amino-5-bromopyridine were dissolved in 50 mL
of acetonitrile. The resulting solution was refluxed in

an oil bath at 105°C for 6 hours. After the completion

of the reaction, the reaction solution was cocled down to
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Compound 1-5 55.4 [0200] Exanple 1-13 to 1-14,
Conparative Exanple |-7: 5 Measurenent of partition
coefficient based on the oct-arti@d - extracti on nethod
[0201] Partition coefficients based on the octanol
extraction nmethod (hereinafter referred to as |oaP
octanol) 10 were neasured, which are generally known
asT @M FATRardF ubE  pRRAeRbF iRt oF e oot nts! tred gind
the bl ood-brain barrier (hereinafter referred to as
BBEJCOY8Y02] Td'® RHE DR A& IWerr Yashed 18 uti on
containing 15 Conpound 1-7 (Exa e 1-13) and Co und
By ihe AR CH e g MR Retd iR o The
b 7 , ; ' oy. 30 .
Setohint Bl (o Phod LY EETES w20 Slonciiadaingd priged

| ovs SREESH Cﬁf‘tﬁb frhhge?ﬁ 2000: F PR X %Jlrﬁ%rbﬁ ’rréét!}?ar%lt .an?’%en,

| ayer and the water |ayer were sanple - 81 - each

anapiRunts ofL lofla sndusitd B Qe PRSI SIRNMbHate

radi oactivity count with an autowell ‘gamma system

( nepaf taicdnt e byddd dkishedae, ARC- B0 By ixddstengrddhesonicated

obt ai ned radi oactivity count, |oaP

octenod miasutoed ces medn B meemridanes vindg nawhine .

gqéjati.on_ t(éil Zg. [Oprgg _ 189 P actd at o; ‘;rr 191

 tRRRBA tatgs grerg ' Eilitered and weeqveried dfrom jths r
resulting mixture, sufficiently washed with water, and
dried under reduced pressure, to obtain 2.41 g
(corresponding to 8.32 mmol) of 6-bromo-2-(4'-
hydroxyphenyl}imidazo[l,2-alpyridine (Fig. 1-2, Step 2).
[0165]

138 mg (corresponding to 0.476 mmol) of 6-bromo-2-

(4’ -hydroxyphenyl)imidazo[l,2-alpyridine was dissolved in
20 mL of dioxane, and 2 mL of triethylamine was added
thereto. Then, 360 pL (corresponding to 0.713 mmol) of
bis(tributyltin) and 20 mg (a catalytic amount) of
tetrakis-triphenylphosphine palladium were added thereto.
After the reaction mixture was stirred at 20°C for 22
hours, the solvent was distilled off under reduced
pressure. The residue was purified by preparative TLC
{elution solvent: hexane/ethyl acetate = 1/4). Further,
the resulting crude product was purified by recycle
preparative HPLC (HPLC apparatué: LC-208 (under trade

name: manufactured by Japan Analytical Industry Co.,

Litd.); column: two JAIGEL 2H (under trade name;
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-2) [0204] The results are shown in Table
1-4. Both Conpounds 10 1-7 ang 1-8 showed | og- Poct ano
val ues between 1 and 3. It is Enomn t hat conpounds
perneabl e to BBB show a | ogP - octanol val ue between 1
and 3 (Douglas D. Dischino et al., J. Nucl. Med.,

( 1283)facdhirdd B3B8 hnalRuS.cait dnsnisiphl ed .t hatqa.)
bot h conpounds have a BBB perneability 15 conparabl e

t @drivRYet D 20hje thald ;e mibha:l d eglReet.aignl oralfwemdf, tbeobtain
present conpound Experinment Conpound | ogEoctanoi val ue
Carfparaat (jover riesgoplde ny- Tof B23P1 nymalnpy 2 61 tEXanmpléstatfyl -

Compound 1-7 2.1 Exanple 1-14 Conpound |I-8 2.0
2-(4' ~hydroxyphenyl) imidazo{l,2-alpyridine (Fig. 1-9,
Step 3).
[0166]

To 53 pL of a solution of 6-tributylstannyl-2-(4'-
hydroxyphenyl) imidazo[1,2-alpyridine in methanol
(concentration: 1 mg/mL), 75 uL of 1 mol/L hydrochloric
acid, 40 pL of [**I]sodium iodide of 136 MBg and 10 pL of
10% (w/v) hydrogen peroxide were added. After the mixed
solution was left to stand at 50°C for 10 minutes, the
solution was subjected to HPLC under the same condition
as in Example I-2, to obtain 2- (4’ -hydroxyphenyl)}-6-
[HSI]iodoimidazo[1,2-a]pyridine fraction (Fig. 1-9, Step
4} .

[0167]

10 ml of water was added to the fraction. The
resulting solution was passed through a reversed phase
column {trade name: Sep-Pak (registered trademark) Light
Cl8 Cartridges manufactured by Waters: the packed amount
of the packing agent: 130 mg) so that the column adsorbs

[*?°T]) iodoimidazo[l,2-

and collects 2-(4'-hydroxyphenyl)-6-
alpyridine. The column was rinsed with 1 mL of water,
and then 1 mL of ethanol was passed therethrough, to
elute 2- (4’ -hydroxyphenyl}-6-[***I]iocdoimidazo[1,2-
alpyridine. The obtained radiocactivity was 37.5 MBg at

the end of synthesis. Further, the TLC analysis was



[0206] 20 Exanple 1-15 to 1-19, Conparative Exanple
1-8: Measurenents of partition coefficient based on
HPLC [ 0207] The partition coeffbcient by HPLC
(hereinafter - 82 - referred to as | ogPxpLc) was
nmeasured by the follow ng nethod. It is known that the
ogDpi pLc shows the sanme nunerical value at a pH of
Eopa

UrtedadnglE [thgP sanec camoli biange ashiloh Exkemple I-2,

general |y known _as an indicator of 5 perneability of
coRpBuRds 3 6CBBB L Frasc §ardmeieds cetl purity. ofeghe compound
Chen1,ﬁ%2%90), 43, p.2922-2927). [0208] First,

S

coffSu

Lﬁ@g%ﬁﬁd at a concentration of 1 ng/nL in methanol 10

for eval uati on shown in Table 1-5 were

'ning 101 di net hyl sul foxide to prepare sanple

5 SORUELPAS - ORGRH12l 7LRE § 38! Ul on yas, sublected .,
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detes BlBent he -8/t 0B biFeaihe) of the sol vent and the
el Uti i
Conpagnrgs for evaluation in experinents Experinment

Compound for eval uati on Conparative Exanple 1-8

ound. 15[ 0209] Table 1-5

50 mL of ethyl acetate was added to 28.17 g
fcorresponding to 126 mmol} of cupric bromide to obtain a
suspension, to which a solution of 8.18 g (corresponding
to 60.0 mmol) of 4'-hydroxyacetophenone in a mixed:
solution of 50 mL of ethyl acetate and 50 mL of
chloroform was added. Then, the resulting mixture was
refluxed. After 5 hours, the reaction mixture was cooled
down to room temperature and filtered. The resulting
filtrate was concentrated under reduced pressure. The
residue was dissolved in ethyl acetate and subjected to
decoloring operation with addition of active charcoal.
Then, the resulting solution was filtered and
concentrated. The resulting crude product was purified
by flash silica gel column chromatography (elution
solvent: chloroform/methanol = 20/1), and recrystallized
from ethyl acetate/petroleum ether, to obtain 7.25 g
(corresponding to 33.7 mmol) of 2-bromo-4f-
hydroxyacetophenone (Fig. 1-10, Step 1).

[0170]
441 mg (corresponding to 2.0 mmol) of 2-bromo-4'-

hydroxyacetophenone and 449 mg (corresponding to 2.0
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| MPY Exanpl e |-15 Conmpound |-1 Exanple 1-16 Conpound
1-2 Exanple 1-17 Conpound 1-3 anpl e 1-18 Conpound
1-4 Exanple 1-19 Conpound 1-5 0210] HPLC conditi ons:
20 Col umm: Prodigy ODS (3) (product nane; nmanufactured
by phenonenex; size: 4.6 x 250 nm - 83 - Mbile

phasel) aof Xeshn50b Ut L 093Gh, PP Mk thiel Yl B NEq in 15 mL

phosphate (pH 7.2)/acet on|¥r| e = 40/ 60
of acetonitrile. The resulting solution was refluxed in
an oil bath at 110°C for 5 hours. After the completion
of the reaction, the reaction solution was cooled down to
room temperature, and precipitates were filtered and
recovered. The precipitates were washed with
acetonitrile and dried under reduced pressure. The
resulting crude crystals were suspended in a mixed
solution of 10 mL of water and 10 mlL of methanol. Then,
about 10 mL of a saturated sodium hydrogencarbonate
solution was added thereto, and the mixture was sonicated
for 5 minutes using an ultrasonic washing machine.
Precipitates were filtered and recovered from the
resulting mixture, sufficiently washed with water, and
dried under reduced pressure, to obtain 526 mg
(corresponding to 1.56 mmol) of 2- (4’ -hydroxyphenyl) -6-
icdoimidazo([1l,2-alpyridine (Fig. 1-10, Step 2).
{0171]

The NMR measurement results of the resulting 2-(4'-
hydroxyphenyl) -6-iodoimidazo[1,2-alpyridine (internal
standard: dimethylsulfoxide) are shown below.

[0172]

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

'H-NMR (solvent: dimethylsulfoxide~d6, resonance
frequency: 500 MHz): & 8.86-8.84 {(m, 1H), 8.14 (s, 1H),

7.78-7.74 (m, 2H), 7.40-7.35 {(m, 2H), 6.86-6.82 (m, 2H).



01

Flow rate: 0.7 nL/ mn. Detector: ultraviolet

vi si bl e absorptioneter (detection 5 wavel ength: 282

run) [0211] Using the obtained-to0 _and tR the

retention factor (hereinafter referred to as Mi pix

val ue) of each conpound for eval uati on was

determ ned according to the follow ng 10 cal cul ati on

forb@la3l1-3). [0212] rmLc=(tRto)/to -(1-3) [0213]

Separately, 10 pL each of a solution of 2-(4'- 15

hydroxypﬁéﬁW@)(601WEOd0|dumﬁzh&lsﬁl&bﬁyﬂeddﬂe t8%onance

MBg/ mL in radioactivity concentration) synthesized

aboEeTHEINEf er Bhe dMHz)8: ahdl %8 suf uti4fh. &5f, Cormaund 1B26 48,

(37 q%rTL in radioactivity concentration) was added

to 2/ of etdhdl brephted Sepd ateisy. 14and 08 .92 075185 .
H]l O phosphate buffer (pH 7.4) was further added

to espective solutions. After the individual

solﬂd stiyred for 30 Se€ cond the sol uti ons
we Meagurement of

eaqﬁrfglﬂgheccpgggagl]fhase and the vvater phase was

the radi oactivity was neasured by
an [autevel | gamma system (manuf actured by Al oka Co.
Ltd.: Type ARC-301B). Based on the obtained

radi oactfifirtity lofaRHec ar@entalditpoRidd aktula gld was
according to the above equation (1-2). - 84 - 14]

10 Fuepdagrines o1 tihieorfodfl o@dngound vit2cabdndihg' tests

15

20

25

hydr oxyphenyl) 6-i odoi m dazo[ 1, 2- a] pyri di ne prepared
abd¥d A Reference 1-9 were each subjected to HPLC

(1) APi-s0 (Peptide Institute, INC.) was dissolved in
phosphate buffer (pH 7.4) and shaken at 37°C for 72 hours,
to obtain a 1 mg/mL suspension (hereinafter referred to
as amyloid suspension in these Examples) of aggregated AR
{(hereinafter referred to as amyloid in this Example) .
[0177]

(2) According to the method described in a
literature (Naiki, H., et al., Laboratory Investigation
74, p.374-383 (1996)), the amyloid suspension was
subjected to qualitative experiment based on fluorescence
spectfophotometric method using Thioflavin T
(manufactured by Fluka) to confirm that the aggregated AR
obtained in (1) was amyloid (measurement conditions:
excitation wavelength of 446 nm, and emission wavelength
of 490 nm).

[0178]

(3) A solution in ethanol of the compound I-6
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2b

5 analysis in the sane manner as descri bed above to
determ ne K Il pi x val ues in_rggpgctive conpounds.
[0215] A graph was prepared, in which the | ogPoctano
val ues of Conmpound 1-6 and 2-(4'-hydroxyphenyl)-6- 10
[1251]iodoin1dazo[1 2-al pyridine are respectively

é&ﬂéﬁbéf&éﬁ'ﬁﬁfé‘%éﬁﬁéd‘HEéH%ﬂHEd‘éﬁ@#euﬁ%_%&ampie T-2
Cornpound 1-2 and 2-

(4 rﬂﬁ%ﬁﬁ%a’e@rﬂr@ﬂﬂdﬂ dagzo Mgl pWa'sde@pa§?de and

that the slope and the intercept on the axis Y of

stdiaightd lving werce 1det eovined sddsinn @ 1bhes e -vahdgsnihhe
following 15 forrmula (1-4) was determ ned, provided

t hdtosfie dep gRddteand)pH Valdle tics regpalret a tsbeultd)ghpupt c

val ue at a of 7.2 to 7.4. [0216]
kéHﬁéEUKgBKQG@'Xﬁlﬁcpmplgg:a@la4ﬁOF@21ap02ﬁtBbﬁg2 [47 - (37~
K' m., c obtained for _each conmpound for evaluation, the

J&M%LQP%% FheBXAR ~Corpsiraifezodvakual Pynidase -

61?3 ned according to the above cal cul ation fornul a
][0218] 25The results are shown in Table 1-6. As

shomm in the gg?heWeEEe gogP 96 -VELL BicToRLakS p 39 Pl of a

- HPLC val ues 0 Cbnpoun sl- roug

befeen ol a3 pMAé £MeNti; pngd c@ﬁ‘&%ﬁg rétc i bﬁ kg?%\?a}gat %bove

conpounds perneabl e to BBB have

- ivalwe belaveen il afda3 s6Porgbas (Bm @b%@hbaﬁcgﬁtﬁétlon may
J. Nucl. Med., (1983), 24, p.1030-1838) Further, as

nt&tbdd@@taﬂoia,abtokﬁahnewmithahmyhelHOQEﬁﬂeﬁtﬁﬂDM@n in a
the sane value at a pHof 7.2 to 7.4 as the
I@@P@ﬁﬁaﬁ@duti@@ﬂaWbErQL@mwépdd etispknsidn wes. dChenlyed
(2000), 2922-2927). The above-nentioned results

i H'Bi ¢ Phét Ogﬁ‘iiéﬁﬁﬁerwfﬂ féPpminngeBtal BRI pehawR: ee

%%rEy hp%12L were added, and then 150 pL of the same
buffer was added to prepare a solution of amyloid at
final concentrations of 2.5, 12.5, 25, 62.5, 125, 250,
625, and 1000 nmol/L.

[0180]

(5) The microplate was shaken at a given rate (400
rpm) at 22°C for 3 hours. Then, a mixed solution of each
well was filtered through a glass fiber filter (trade
name: Mulutiscreen™-FC, manufactured by Millipore), to
separate the Compound I-6 attached to amyloid from the
free Compound I-6.

[0181]

(6) The glass fiber filter used for filtration of

the mixed solution was washed with a 0.1 % bovine serum

albumin-containing phosphate buffer (0.5 mL x 5), and
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Tabl e 1-6: | ogFHpLc Experinment Conpound | ogPHM c val ue
Conparative Exanple 1-8 I MY 2.1 Exanple 1-15 Conpound
-1 2.0 Exanple 1-16 Conpound 142-2.1 Exanple 1-17
Conpound 1-2 1.9 Exanple 1-18 Conpound 1-4 1.9 Exanple
1-19 Conpound -5 1.8

then radicactivity of the glass fiber filter was measured
with an autowell gamma system (manufactured by Aloka,
Type: ARC-301B).
i0182]

{7) A relation between the amount of the Compound I-
6 binding to amyloid and the amount of added amyloid was
evaluated from the meagurement results of {(6).
Unspecific binding was determined using a sample to which
the Compound I-2 (non-RI labeled compound) was added to
become 100 nM (at a final concentration) above in (4)
(Example I-7).
{0183]

[*?5I]-IMPY synthesized in the above

(8) Using
Reference Example I-6, the same procedure as the above
(2) to (6) were carried out to obtain control data
(Comparative Example I-1}.
[0184]

A relation between the concentration of amyloid in
the sample solution and the radioactive count on the
glass fiber filter measured above in (6) is shown in Pig.
1-11. The radiocactivity on the glass fiber was increased
proportionally to the concentration (addition amount)} of
amyloid (Example I-7). On the conditions of the present
experiment, amyloid and the compound attached to amyloid
are retained in the glass fiber. Therefore, the
radioactive count on the glass fiber is a wvalue

reflecting the amount of the compound attached to amyloid,

and the slope of the graph which plotted the radiocactive



10 [0220] Exanple 1-20 to 1-21, Conparative Exanple
1-9: Measurenent of transfgrggiLity into brain and
cl earance [0221] 15Usi ng Conpound 1-7 (Exanple 1-20)
and Conmpound 1-8 (Exanple 1-21), a time course change
of radi oactive accurmulation in brain of nmale Wstar

I atSurt7 - MEBkKe BF &) £ WeshdTeashlb &0k r { 02821 0 200 PR MH- 15 a value

(20-30 MBg/ nmL in radioactive concentration) of a
solui¢loncad Kormounthidx 7rdfxara €ty 20e i ekl ty 36

- ng/ L ascorbic acid-containing physiol ogical saline
scbindiony o solyitdioh. ofsiGerpatied vh18e( BXampke rhd2dhct Ave
a 10 ng/ nL ascorbic acid-containing physiol ogi ca

sa@HE ol idrewndl T s odruttilon goifadsl 23en MR% increased
(Compar ative 5 Exanple 1-9) prepared above in

Refiérteide el 1LIe ispreart mj/ian sfcmloid, it has

aci d-cont ai ni.n §2¥§iological saline solution were

o RFFT Ut Thdgle t RGP TaifedthesicPmmRna fieving a
t aj N of. the rats. The rats were sacrificed
b&ielleoaj?/eﬁ:lgtyf roofmbziﬁﬁi&rﬂgn&ﬁo aﬁnlye]ﬂfﬁd'anagﬁr ﬁ'rc[ﬂl}é’eil\gietg% line

I eV r@;&q] j I f e} | Vhis
(her ei%nj)a ter@g‘ gs‘r::‘%% :ggf as % i {Eltts%%zxsggr’gﬂee)%%v&m t'hh éljf
autvaveliln gaETe5%s EaMd TR MRE 301 Bmadactined Ry
Al oka Co., Ltd.) and further subjected to neasurenent
oft s shef dAffdinis 2,05 Codpcand G0 emwittesngiial is
injection. 15 Also, radioactivity (hereinafter
r sftaorggnt dhas BT 1t+-HMe YExduiihe i sokn@w@5 trl cohidit a
1000-fol d diluted solution of the injected solution
wes- ToEgs @rfdd ik vt Hé thameyid@dfer as above. Using these
nmeasur neg%y;esultsh radj oactive distribution per unit
wei ght A5 RSP FHETHE 20 avss pailiied thhad
pQi s -cal cyl at. Lh _accordance.wi th the foll ow.ng
F ey af 9 BSR L ARRR SR png B Py 181
Exparispent 1-20 and Conparative Experinment 1-9, and
two animals were used for Experinment 1-21 at the
Ef&g;e@uwe ThiBNMe opai-nbs. c2apZddkivA Wkalphed TX20Q0 I-6:
Measurement of affinity with amyloid

Affinity of the present compounds with amyloid was
éxamined by the following in vitro binding tests.
[0186]

(1) APi.ao (Peptide Institute, INC.) was dissolved in
phosphate buffer (pH 7.4) and shaken at 37°C for 62-72
hours, to obtain a 1 mg/mL suspension of aggregated AR
(hereinafter referred to as amyloid suspension in this
Example) .

[0187]
(2) According to the method described in a

literature (Naiki, H., et al., Laboratory Investigation
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B x 1000 x brain weight - 87 - [0224] The results are
shown in Table 1-7. As shown in Table 1-7, Conpounds
1-7 and 1-8 showed an accunul-atrieor hi gher than [123- _
ij IMPY at the time point of two minutes 5 after the
i njection, and then showed a tendency to rapidly clear

away in GQ mnutes. These results suggest that
Cor%‘burﬁjsaﬁ‘iﬁ%d(lla%)ﬂosst&% aR%tlel ik rauspension was

to brain and rapid clearance from

tb: gﬁn f:ﬁ%ﬁ?ﬁ% ;ﬁg%/ézqaol ytPgve |SVPE. T ITRS2 53s Srhtsine fluprescence
T IR
OB PN PR DR B0 i g
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, S239 (2001)), [***T]2-(3’'-iodo-4'-
aminophenyl)benzothiazole (hereinafter referred to as
['**I]37-I-BTA-0) was prepared from a labeling precursor
2- (4’ -aminophenyl)benzothiazole, and dissolved in ethanol.
As Congo Red, Thioflavin T and 6-methyl-2-[4'-{N,N-
dimethylamino) phenyl] benzothiazole (hereinafter referred
to as 6-Me-BTA-2), commercially available reagents were
welghed and used as they were.

[0189]

(4) 2-(3'-Todo-4’-aminophenyl)benzothiazole
(hereinafter referred to as 3’ -I-BTA-0) and IMPY were
synthesized according to the methods described in a
literature (Wang. Y., et al., J. Labelled Compounds

Radiopharmaceut. 44, S239 (2001)) and a literature

(Zhuang, Z. P., et al., J. Med. Chemn. 46, 237 (2003))
respectively.
{0190}

(5) Samples in which ['**I]3’'-I-BTA-0, each compound



m n. Exanple 1-20 Conpound 1-7 1.10 0.75 0.12 0.05
Exanpl e 1-21 Conpound 1-8 1.20-0.75 0.18 0.12 Conpar a-
tive Exanple 1-9 1231-1MPY 1.02

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.

{0191}

Table 1-2: Final concentrations of each compound in
sample solutions

Compound Concentration [(**°1)37-1-
Experiment for of compound for BTA-0 amyloid
evaluation evaluation concentration
Comparative .
Example I-2 3'-1-BTA-0
Comparative
Example I-3 Congo Red
Comparative | Thioflavin
Example I-4 T
COMPAratiVe | ¢ Me-BTA-2 Bach
Example I-5 .
concentration
Comparative of 0, 0.001
I i
Example I-6 MEY 0.01, 0.1, 1, 400 pmol/L | 1 pmol/L
Exauple Compound 10, 100, and
I-8 I-1 1000 nmol/L
Example Compound
I-9 I-2
Example Compound
I-10 I-3
Example Compound
I-11 I-4
Example Compound
I-12 I-5
[0192]

{6) The microplate filled with the sample solutions
was shaken at a given rate (400 rpm) at 22°C for 3 hours.
Then, each sample solution was filtered through a glass
fiber filter (trade name: Mulutiscreen™-FC, manufactured
by Millipore), to separate the ['**I]3’-I-BTA-0 attached

to amyloid from the free ['?*I]13’'-I-BTA-0.



0.98 0.20 0.08 [0226] 15 Exanple 1-22: Confirmation

of imaging of anyloid in brain [0227] The

foll owi ng experiment was carri e cut in order to

exam ne whether anyloid in brain can be imaged by the
conpound of the present invention. 20[ 0228] (1)
A(31-10 (manufactured by Peptide Institute, INC ) was

di s5&HR3 i n phosphate buffer (pH 7.4) and shaken at

37C for ,72 hours, to obtain 1 ng/nL of a suspension of

- 88 - 536 r & 3853 [ilsei ditias usedficad the &sltration

arrycg gijsspenglﬁgn [ nq%lhcl}ég %an%segq%[vg%% (bzo)vine

Za%gq_g& %Tb\qgﬁrlr{alrge engnllrnngtr g{{han ar%t(gﬁ(%o%jernucl eus 4o)n (0.5
5corﬂf¥ﬂ94 15)29 Pl (%f(agﬁiﬂ%m%? o%mtf ere aphsy%g%l ! fcléLter was

sal i ne sol'ution injec

anmy@gdahaicd AMEeds amtRR 19t RehR) é%EnFq%aE%Eac}u?ﬁd by

rats were examned 1 day 10 after tHe 1'njection o

ampllaike , s aypens iaea -and s he @H@SEEaESaQHi§§Egdwas used as
physi ol ogi cal saline solution (pH 7.4)

( 3}t heompdimdcti?ivas ldivedolofedaich aaih@mg/sasuu@a@gr g

aci d- cont ai ni ng physi ol ogi cal saline solution to 15

obF&ﬂﬁu&a§éﬁEIénséﬂbﬂb@ﬁIQQZrNqunUhemenadfoamt|nlﬂynotes
ncentr tlon% This solution was injected into the
F%Fhi'-’a gRAFR&VEERY| 168FA (Bo3agampdeswith dexed (0)

| ent 0231] 20(4) B '
e T e e e e
I h th
¢ Beabngsl e pholfpm B USSRt DR LLELETE oo

S|hﬁ@l%ﬁsoﬁxﬁﬂ§ﬁgrt@oﬁ@ehﬂ?gtﬂgnpbgt@aéﬂrcgg Qﬁﬂﬁsfor
and then i nmage anal ysis was carried out us

Bi evaluation) .
156 [0194]

(8) Separately, a solution of containing 15 pmol/L
of 6-Me-BTA-2, 400 pmol/L of ['**T]3’-I-BTA-0 and 1 umol/L
of AB;.4 were prepared and subjected to the same
procedures as described above in (6) and (7) to measure a

20 radiocactivity level. The measured radicactivity level
was defined as the background radioactivity level, and
used in the calculation of the inhibition ratio
(hereinafter referred to ag BG).

[0195]
25 (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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25 imagi ng Anal yzer (type: BAS-2500; manufactured by
FUJI FI LM Cor poration). [0232] g5) After the conpletion

of the imge anal ysis using 89 - the Bio-inaging

Anal yzer, pathol ogi cal stainlng with Thioflavin T was

carried out to performimagi ng by use of a

fl por&scence m croscope (manufactured by N KON

Cbrporatlon type: TE2000-U nodel ; excitation

wayel ength: 5 400-440 nm det ect i on wavel engt h: 470

n 300it was confjryed that anyl oid was deposited
ondth@Gslice (Fig. 1-12b). [0233] Fig. 1-12 shows

i mages by autoradi ogram and 10 Thioflavin T staining

of [@¥&’lbrain slice of the rat to which anyl oid was
injected intracerebrally. As shown in this figure, a
mar ked® gl @t ivorl of vabioactdwra st sdhsoohzertvigd i n

the anygdal oi d nucl eus on the side to which the

%fg JrF Was-henj Qe diedrrighidnd s giat i9F ysTe

Thloflav n talnlng in the site where radloact|V|ty
| PIRAEHUIEIGE TR (A R TS SR

t th h d
RS 0% SN B
obssi¥ed it d Q@cg%o%%gl 'rﬂe 't?fés 193 h e §iade 'in%thod

whi'ch the physi 20 sdline solution was

| NjeBGiP theC ANRRY e i tdbridie tath@lorSide®ach combRRSE for
results suggest that Conpound 1-7 possesses a property

ofevadamiloat iwag @leterriacer, chitalwidm ahg: andiidactivity
capability of imaging intracerebral anyloid. 25[0234]
Exavsile i 23 ltfo of Xée Rewesrls @ fmithat iS@mpﬂ@stfre[eozw]n Each
order to exam ne nutagenicity of Conmpound I-1, -

oFomppungl £ozh @Velsiatisper ?éldmlf’la&t idef inest a@suanéo %
Salgﬁqeghﬁéf §Efnurkﬁg)TA9%&g A%%g@ Qg%gg af%g%ﬁgter
%fe‘ﬁ%dc%%d Gl ad qht&ﬁﬂdd § Lhesifieand yhth

tion of S9m Xx. sul dé 'was used as

n@ﬁﬁﬂcﬁ%d‘ron%rfqllnl/ﬁww téa\é@l %ﬂ&)"o@nd}’\@%r evaluation with
2-(2-furyl)-3- (5-nitro-2-furyl)acrylam de in case

Sy odas (aelgradededd apd_2) awkhbsoanhbhnaceae i n case
S9m x was added.
[0198]

ICsos value of each compound for evaluation is shown
in Table 1-3. Compounds I-1 to I-5 all showed ICse
values of less than 100 and had higher affinity with
amyloid (aggregated ABi-i;) than Congo Red and Thioflavin
T. The results show that Compounds I-1 to I-5 have good
affinity with amyleoid {(aggregated ABL4@. In particular,
Compounds I-1 to I-4 had higher affinity with amyloid
(aggregated Afi.5:) than 37 -I-BTA-0 and 6-Me-BTA-2 and had

the affinity comparable to IMPY.
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10[ 0237] The amount of each sanple to be added to
the test plate was 7 dosages (geonetric ratio 4) wth
t he maxi num dose bei ng 1250 ﬁg/ﬁlate for Conpounds |-1
and 1-5, and 7 dosages (geonetric ratio 3) with the
maxi mum dose being 15 5000 pg/plate for Conpounds 1-2
andrdrdq) After a sanple to be exam ned and a strain
(TA98 or" TAL100), or a sanple to be exam ned, S9m x and

the s [ e mxed her., e e
nu|t'F§§E?p%egéiEES?OF%Qgggrggntggng |é%¥gfca ?gg?ds

plate, ang,Lbhendpcubated ato@f@rfiofort8 hour sic:a0values
Judgpent m§§Enn§? by countingvalvethomber of revensigr)
mut at ICOAPREA LG E eBxamw Le hie pl ate after,the incubatjon,
and phen-theIndnber of reverse mifation colonies was
not | ESEPXIRAVEWSAPARS| t he pupberyd;n negative cgngrol
and showed r‘r‘;_ﬁapnfrﬂfi n- dependent Lncrease,

nut agERTRAITAF L s™@8pdet jer m ped 49 be posi1i ve. gg%gg]
The kesults &F® shown iln Table 1-8  The nunbers 0 _

r ever SE"RARAETBEEBPORiles of s haegkgesSpect i ye Str%ﬁﬂ% Ln

91———Phewgﬁdm&444%u£#Lwéth Conpounds. 141, 1-2
and | “BRAEAEIVRSEARYN [two ti mespyhe number in the,

grou control . regardless. of

addi ti on FP"RSHik Sand tlhe a@R¥cko® Brfount | of a sampl e
to be exaxanpte I59Fr om|t he @ﬁ@beﬂmnmuoned.result§,9|t
i s jjudgegxifale eorgpounds IT&H@ﬁﬁﬁdié34 ang 1=5 g
negatTve_in tlilt: /'-‘\1“:: test—an y
[0239+_I§Bfg1jhg;;$@sn|rc Ao RAERD T=dt onpound°:9.

Mut ageni Bxample YWihout |addiddmpaumd ISSni x Wth addi4ion

v N it ANt A~ F S
dlTg  1mavec— Imo—iTot Tt O

of [0200)

Example I-13 to I-14, Comparative Example I-7:

Measurement of partition coefficient based on the octanol

extraction method

[0201]

Partition coefficients based on the octanol
extraction method {hereinafter referred to as logPocranot )
were measured, which are generally known as an indicator
of permeability of compounds through the blood-brain
barrier (hereinafter referred to as BBB).

[0202]

To 2 mL of octanol, 10 uL of a solution containing
Compound I-7 (Example I-13) and Compound I-8 (Example I-
14) and 2 mL of 10 mmol/L phosphate buffer (pH 7.4) were
added, .and stirred for 30 seconds. After the mixture was
centrifuged with a low-speed centrifuge (2000 rpm x 60

min.), the octanol layer and the water layer were sampled



S9m x TA98 TA100 TA98 TA1l00 Exanple 1-23 Conpound
-1 Negative Negative Negative Negative Exanple 1-24
Compound 1-2 Negative Negativ gative Negative

each in an amount of 1 mL, and subjected to measurement

of radicactivity count with an autowell gamma system

(manufactured by Alcka, Type: ARC-301B). Using the

obtained radiocactivity count, logPictaner Was calculated in
5 accordance with the equation (1-2).

[0203]

3 o RESISEIIVITY S8uME &F sorans iaver . .
logP, ... ... =log, . . L e (1 = 2}
TS, H 10 K

- Hadisgorimiy cound SFwaker lsydr
[0204]
The results are shown in Table 1-4. Both Compounds
10 I-7 and I-8 showed 1logPycrane1 values between 1 and 3. Tt
is known that compounds permeable to BBB show a 10gPoctancl
value between 1 and 3 (Douglasg D. Dischino et al., J.
Nucl. Med., (1983}, 24, p.1030-1038). Thus, it is
implied that both compounds have a BBBR permeability

15 comparable to IMPY.

[0205]

Table 1-4: logPocranct value of the present compound
Experiment Compound logPocrans: value
Comparative 12309 _

Example I-7 (1) — IMpy 2.1

Example I-13 Compound I-7 2.1
Example I-14 Compound T-8 2.0

f0206]

20 Example I-15 to I-19, Comparative Example I-8:

Measurements of partition coefficient based on HPLC

[0207]

The partition coefficient by HPLC (hereinafter



Exanpl e 1-25 Conpound 1-4 Negative Negative Negative
Negative Exanple 1-26 Conpound I-5 Negative Negative
Negative Negative 10 [0240] Bgmple 1-27: Synthesis

of 6-tributylstannyl-2-[4"-(2"- o

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-

[ 4 r%Qerm@ot@emo}@gmmylwasnmmm&@ﬂ Ykl dol@owing
obtai ned in Reference Exanple 1-3 was dissolved in
10_mﬁthod. It is known that the logPype shows the game

numerical value at a pH of 7.2 to 7.4 as the logPoctanca
value which is generally known as an indicator of

5 permeability of compounds to BBB (Franco Lombardo et al.,

St £

J. Med. Chem., (2000}, 43, p.2922-2927).
[0208]

First, compounds for evaluation shown in Table 1-5

were dissolved at a concentration of 1 mg/mL in methanol
10 containing 10% dimethylsulfoxide to prepare sample

solutions. One uL of the sample solution was subjected

to HPLC analysis under the following conditions to
determine the elution time (t,) of the solvent and the

elution time (tg) of each compound.

15 [0209]
Table 1-5 Compounds for evaluation in experiments
. Compound for
Experiment evaluation
Comparative Example IMPY

__I-8
Example I-15 Compound I-1
Example I-16 Compound I-2
Example I-17 - Compound I-3
Example I-18 Compound I-4
Example I-19 Compound I-5

[0210]

HPLC conditions:
20 Column: Prodigy ODS (3} (product name; manufactured by

phenomenex; size: 4.6 x 250 mm)
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nmL of dioxane, and 2.0 nL of triethylam ne was added
thereto. Then, 0.20 nL (corregponding to 0.39 mmol) of
20 bis(tributyltin) and 20.1 ng (a catal ytic anount)

of tetrakis-triphenyl phosphi ne pal |l adi um were added
thereto. After the reaction mxture was stirred at 90C
foMoBile SHase howrsixddessbhivent ywassdigt id4edoffanine
under reduced pressure. The residue was purified by

f | plsbeshd e algfl 7CZ))|/(.HIIEHIhﬁJIEBihgr:ap4’Q//E((E| ution

sol vent: hexane/ et acetate = 4/1) to obtain 71.6 ny
(dﬂ@%§ﬁﬁﬂi@;?d@%& -5 mml ) of
6-tributylstannyl-2-[4"-(2"-

f 10T oet Pox v} PhetiA giah dazolal 2 -agsmtdione tEm oldeteryion

e 242 The NVR neasurenent results
cﬁw§%é£%ﬁééﬁhé%“%lmﬁo tributyl stannyl-2-[4'-(2"-
thoxy)phenyl]|n1dazo[1 2-a] pyridine (interna

standard: tetranethylsilane) are shown bel ow. [0243]
NMR a JNM: 500 d
AR 209213 o0 £ Oy JWVLEECP200: (DUl 8L 1 8 Do
1HMVR (50t neantrie G0 oy 'HsdlK’ L 2s9R20Ee EEGQH§HC¥ompound
500 MHz): 5 7.97 (s, 1H), 7.90 (d. J 5H)

7. 58 (ajalliat iy v dEE@rmihé&1ddborhlﬂ98tB Hhe ¥l lowing
6.99 (d, J 8.7 Hz, 2H), 4.77, (dt, J = 47.2, 4.1 Hz,

2K lB3Igg it f@elila 28.-3) 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

= (2233}, QFD [ 0244] 11C- NMWR (sol vent: chl orof or mdl

resonanc 39uency 509 WMHz): 6 158.3, 145.6, 144.9,
1 HELC‘lE)b) %2741
[0213]

Separately, 10 uL each of a solution of 2-(4’-
hydroxyphenyl) -6- [***I] iodoimidazo [1, 2-a]pyridine (37
MBg/mL in radiocactivity concentration) synthesized above
in Reference I-8 and a solution of Compound I-6 (37
MBg/mL in radioactivity concentration) was added to 2 mL
of octanol prepared separately, and 2 mL of 10 mmol/L
phosphate buffer (pH 7.4) was further added to the
respective solutions. After the individual solutions
were gtirred for 30 seconds, the soclutions were
centrifuged at 2,000 rpm for 60 minutes. 1 mL each of
the octanol phase and the water phase was fractionated,
and the radioactivity was measured by an autowell gamma
system (manufactured by Aloka Co., Ltd.: Type ARC-301B).
Based on the obtained radiocactivity, 10gPoctanor vValues

were calculated according to the above equation (1-2}).
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[P W : T =

25121.9, 116.9, 114.9, 106.4, 82.6, 81.3, 67.2, 29.0,

27.3, 13.6, 9.8. - 93 - [0245] Exanple 1-28:

Synt hesis of 2-[4"-(2"- -~ B4 -

f | ubr oet hoxy) pheny11-6-[1231]i odoi m dazo[ 1, 2-al pyridin
e [0246] 5To 35 pL of a solution of

6-tri ugylstannyl-Z-[4‘-

(deglﬁ r oet hoxy) phenyl ]i m dazo[ 1, 2-a] pyridine in

h i on: /ol), 100 pL of 1 mol/L
Pyl ooRIB TS e LR IEFS 6t GiEbuFde ToF 624 RBG( 100
Ly 0 f.1.mol /L sqdium iodide sol uti
Snaﬂfﬁag%ﬂgﬁkxﬁié&&emw%&?héiﬁ-bg%&-‘i 4Pfepgepared
ddgdveAl hekabhefixed L heated_at 50
Lo e R R et Ton vt “oiay Bor il rarppLESUTRkE

t2 hﬁ;@ Zggomi thengads hBnEXaMRLeqdslribQa0RbALD o
f | dereenimayk phenywld nied 1231 1d el i Hazldy Anflpyri din

e 15 fraction. [0247] 10 ml of water was dadded to the
fraezidh. The resulting solution was passed through a
reversed phase colum (trade nane: Sep-Pak (registered

t r aden®r €¥aphghas 2pregacadt r idgesiaanthaclogkd.hy, values
Waters: the packed anount of the packing agent: 130

nfft sSOPTRRNNY he™ & AMRm? Atk 'or e By Rl ek) <6 -
2-[4::(2"sf]l uoroet hoxy) phenyl] - 6- )

'] F odol TR ARV ZR EJJ p%r%?ﬁ’h&%léw Tt URERERt FVelseplotted
Wit r-..angd, t hen nL of . et hanol

pasésheégzltj;%E ?%%ﬂ%rlooﬁﬁfét Ib"l"él-‘lrffjleues ot YottBund ¥ 2 ana 2-

2_ - n ) ' - Y]
[ 1?2% ]%%%%%ﬁ%@%{@??%ﬁ%%%o [IJh'ez “fr%%ﬁldojfne’ so that

r adieoaclidps tandicHdeirahbaidind Gomaund masy 64 NBg aleraight
the end of synthesis. Further, the TLC anal ysis was -

94 ineg orecec tdet aumdieredt .he UsdnowhegecoadiubsQnsheaRd1 26wing
a result, the radiochem cal purity of the conpound was
9 7 U0 24814 )T We sa s tyesinsl nsshdintricoristeds tHa® [rhat 09Pocrano:

Si.li.,ca Gel 60 E254 (trade nanme; manufactured by Merck
&ve&gelaﬁlﬁqual to the logPupc value at a PH of 7.2 to 7.4.

[0216]
bgﬂwm:2096ﬁongﬂmm)+159 cr e (1-4)
[0217]

Using K’ g e obtained for each compound for evaluation,
the logPupe value of each compound for evaluation was
determined according to the above calculation formula {1-
4} .
[0218]

The results are shown in Table 1-6. As shown in the
Table, the logPprc values of Compounds I-1 through I-5

were all between 1 and 3. As mentioned above, it is

known that compounds permeable to BBB have a log?P

octanol
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Mobi | e phase: Chl orof orm net hanol /triethyl am ne =
100/ 1/2 Detector: Rita Star (trade nane; manufactured
by raytest) [0249] 10 Exarrpresi- 29, Conparative
Exanpl e 1-10: Measurenent of partition coefficient
based on the octanol extracti on rret hod [0250] A

d d 1
SN g0l Ui R b3 arReced in 15,
Sqwil omeRf [ 123dr)l M2y ( mroatllo\é% Exaﬂnkehérlogs
were each di'l uted W|th a 10 my/ ascorblc

acightCiHed RYAephYYH Alogirkan SMaithe R0, 8AGys the
adj ust ed radi oactive concentration to be 20-30 MBg/ nL.

TEdnarvadfueoettarolp BF 2Q 2plceach efs the prepared, (Franco
sanpl e sol utions was added, and 2 nL of a 10 nmol /L

pHesplzatte mif fadr. ,( PH Fled). Waenf.ur t{e@00adddad, fobbareds27) .

by stirring for 30 seconds. After the m xture was
emafh@g’@dmmtﬁoaladowe%@é@ dewtlyi ftligs CROpouRgm X-60to
m n. the octanol layer and the water |ayer 25 were
&3 VEaeh BBR RS TAFSE FOPSFLY -and subj ected to
ment of radioactivity count with an autowel |
ga¢ gystem (Type: ARC-301B, manufactured by Al oka)

! Eﬁgb&ggl o8t a{lggﬁlépf%g}%olﬁ'géalc:\éfoﬁ ww ?419?1; quaqfl on

(1'6) ﬁ Hhene [025%2] 5ThgmﬁéﬁH& ts are Shﬁ%?mmﬂ value
|-9 also showed a | gPoctanci

v IG@“P@éPV\E‘@lEﬁW 3. It isknown that| conpoungs,

perneabl e £ BBB show a loaP octanol val ue hetween 1

and 3 ftbaggkas-13. D schi rewgbud 1,-1J. Nucl. Medz,o

(1983), 24.—p-—1030 1\QQ\ Thus,—it-—4s1 inhliad t hat

Conmpourkhnpl® has a BBB- peronrpadmd iztg conpar abI e ta

| MPY—102531—TFabte—1+9—togPoot anot—vatbwe—of—the

prles enExarpap olmid Compound I-3 1.9
Example I-18 Compound I-4 1.9
Example I-19 Compound I-5 1.8

[06220]

Example I-20 to I-21, Comparative Example I-9:

Measurement of transferability into brain and clearance

[0221]

Using Compound I-7 (Example I-20) and Compound I-8
(Example I-21), a time course change of radioactive
accumulation in brain of male Wistar rats (7-week old)
was measured.

[0222]
0.05 mL (20-30 MBg/mL in radiocactive concentration)

of a solution of Compound I-7 (Example I-20) in a 10
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Experi ment Conpound | ogPcct hnol val ue Conparative
Exanple 1-10 [1231] _inpy 2.1 Exanple 1-29 Conpound
-9 2.1 15[0254] Exanpl e 1-303% Conparative Exanple
I-11: Measurenent of transferability into brain and
clearance (2) [0255] Using Conpound 1-9, a time course
change of 20 _radi oactlve ccurrul at bon | brain of _pal e

W BPARLr 2PEOrPLCu85k ToF G Cas HEabliv 840 [pa2se] Aeline

ST it e TR

Pr §83hEnaPIYE oL B1 BOLET ANEEnEX RS sa&Qlwo&l &1 "Bh e
solution and a solution of [***I]-IMPY (Comparative
Example I-9) prepared above in Reference Example I-7 in a
10 mg/mL ascorbic acid-containing physiological saline
solution were each injected under—ﬁhiopental 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 radiocactivity
(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, radiocactivity (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 x1000 x brain weight
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ascor bi c aci d-contai ning physiol ogi cal saline solution
(20-31 MBg/ nL in radi oactive ggncentration) were
prepared. 0.05 nL each of these solutions was injected
under thiopental anesthesia into the tail vein of
respective 5 Wstar rats (7-week old). The rats were
sat?P224kted by bl eeding from abdoni nal artery, and

brains were renoved and subjected to neasurenent of

mass ofhpragaglandafear shevnsiubj Bebed 1o7 nedsurdmem iof
radi oactivity (hereinafter referred to as Ain this
Exsiple) 1w t iCamaereisgh &7 cHathnkt 8 aHadwWakral detesngat ion
type:. SP-20 mapufactured by BYO KOKEN KOGYO Co., Ltd.)
z,ﬁsﬁm% é?ﬁ"egl nﬁftr—{l‘%%yaﬁ g Het TRt torP T Avgp minutes

' tivity (h i naft f dt Binth
B g RSSO L0 SR Ao & 1 n
t fﬁﬁ% . ; ' t t
rggﬂﬁts, ragloaé?%véaﬁﬁggyﬁ%bH?%%Qpe?%%%F?E%%ﬁgﬁgEgFggeSt
bridy (Si¥indd £he L18specd ivssddde &s&éﬂl%rﬁﬁul .

cal culated in accordance with the foll ow ng
(l¥3nsferability My eg-ain e maie useddice from brain
experiment at the 20 respective tine points. [0257] A
Yakiipay a0 o - FEETAIMPYK. bnt hv wei ght [ 0258] The
results are shown in Table 1-10. As shown in 25 Table

1- 8@ 27onpound 1-9 showed a significant radioactive
acend afi-on dddieddAlel ail MY it ftdhe it fﬂ‘iﬁ e Qhe
t - dH it @ordfdiRia e d:njiefldRbn 'ﬁh%ﬂnﬁ. “ﬁéa@s)

tendency - 97 - 10 Fapidlo¥cClRAG1aMaY gt i6F PEAULEE - weight
These results suggest that Conpound l9rjQssesses
excel | EM®PY4hsf er abf ThEseA @ DF aRFcanG A os! BAT[ANGE s €0
frombrain |ike 5[0259] min. min. min. min.
Example Compound
T-20 1.7 1.10 0.75 0.12 0.05
Example Compound
I-o1 I8 1.20 0.75 0.18 0.12
Compara-
tive 123
Example I-IMPY 1.02 0.99 0.20 0.08
I-9
[0226]

Example I-22: Confirmation of imaging of amyloid in brain

[0227]

The following experiment was carried out in order to
examine whether amyloid in brain can be imaged by the
compound of the present invention.

[o228]

(1) ABi-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




Tabl e 1-10: Radioactive distribution in brain of the
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resent conpound after intravenous in ection (rats)
Conpound Radi oactive distributggn per unit weight
RID/g) 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
Conpar a-

aggregated AP (hereinafter referred to as amyloid

suspension in this Example).

[0229]

(2} 25 pL (corresponding to 25 ug)'of the amyloid
suspension was injected into an amygdaloid nucleus on one
side of a male Wistar rat (7-week old). As a control, 25
pL of a phosphate buffered physioclogical saline solution
(pH 7.4) was injected into an amygdaloid nucleus on the
other side of the rat. The rats were examined 1 day
after the injection of the amyloid suspension and the
phosphate buffered physiological saline solution (pH 7.4).
[0230]

(3) Compound I-7 was dissolved in a 10 mg/mL
ascorbic acid-containing physioclogical saline solution to
obtain a sample solution (32 MBg/mL in radiocactivity
concentration). This solution was injected into the rat
through the tail vein {(dosage: 0.5 mL, dosed
radioactivity: 16 MBg equivalent).

[0231]

(4) Brain was removed 60 minutes after the injection
to prepare a brain slice of 10 pm in thickness with a
microtome (type: CM3050S, manufactured by LEICA). The
brain slice was exposed to an imaging plate for 20 hours,
and then image analysis was carried out by use of a Bio-
imaging Analyzer (type: BAS-2500; manufactured by
FUJIFIIM Corporation}.

[0232]

(5) After the completion of the image analysis using
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tive Exanple I-11 1231-1 MY 1.19 0.97 0.23 0.09

[0260] 10 Exanple 1-31: Cbnflggatlon of i magi ng of
anyloid in brain [0261] (1) A131-42 (Wako)
was di ssol ved in phosphate buffer (pH 7.4) and shaken
at 37C for 72 hours, to obtain a 1 ng/nL suspensi on of

aga t rel refier, 1t
suspﬁ%%ﬁlrﬁ&%lﬁs %ﬁ?ﬁ%ﬁ) I%[OZJG%%&% %t%%)ﬁ?éJS%l%h

( cIHrespRendi MY W %@Iﬁ@)e@fodth&cﬁ@éﬁ&:nﬁlﬁﬁ%ﬁﬂgo%%%e of
injected into an anygdal oi d nucl eus on one side of
med ef Westesrcarate (Wi-areedcopled) (mah faa QMO by KA KNS pL
of a phosphate buffered physiol ogi cal saline solution
( p¥rRoe s ;i rjyeet :e FHANMOE -ah menviegdaleoicd trudloausraoe length :
the other side of the rat. The rats were exam ned 1
defyP Caf44éx he deatjastitiicon veivelsegady| di’d smspenshon, ahd was
t he phosphate buf f er ed hyS|oIog|caI saline solution .

( p9mt4yed thed amygses) was denos)iteshpsundiel Sdifgs (Fig.
d|s§] ved in a 10 ng/ nL ascorbi c aci d-cont ai ni ng

oglcal saline solution to obtain a sanple

ﬂé&ﬁfﬁ](Zl MBg/ mL in radioactivity 5 concentration

in a sanple solution, Exanple 1-31). This solution was

i nj ectgdy under tdHQReNtRlgANeRt R A AR ran ang
Thioflavin T staining of the brain slice of the rat to
which amyloid was injected intracerebrally. As shown in
this figure, a marked accumulation of radicactivity was
observed in the amygdalcid nucleus on the side to which
the amyloid suspension was injected. From the result of
Thioflavin T staining in the site where radiocactivity is
accumulated, it was confirmed that amyloid was present in
the accumulation site. On the other hand, no significant
accumulation of radicactivity was observed in the
amygdaloid nucleus on the side to which the physiological
saline sclution was injected, compared with the other
sites.

These results suggest that Compound I-7 pogsesses a
property of accumulating on intracerebral amylold and a
capability of imaging intracerebral amyloid.

[0234]

Example I-23 to I-26: Reverse mutation test

[0235]

In order to examine mutagenicity of Compound I-1, I-



the rat through the tail vein (dosage: 0.5 nL, dosed
radi oactivity: 11-15 MBg equi valent). [0264] 10(4)

Brain was renoved 60 m nutes-after the injection to
prepare a brain slice of 10 pmin thickness with a

m crotone (type: CMB0O50S, manufactured by LEICA). The
brain slice was exposed to an inmaging plate for 20

hodr s I-&n@nchdn 5. nagecanal ysitetvias ceasti ediogt Shymosella
of a Bio- 15 imagi ng Anal yzer (type: BAS-2500;
naﬁé(?éléWé&mb?A%@] PRALPAESEpdhatednpitpO268ferred £6)as

After the | etion_of the inmage anal ysis using the
BiémﬁﬁaéﬁﬁégzﬁgﬁyEQP?“E&?HOIogical staining with 20

Th%g&%gyin T was carried out to performinaging by use
of "a fl'dorescence m croscope (manufactured by N KON

5Cbrporq%50@ésky@g§ Eﬁﬁg%gtgdﬁ%g%hbu%x8@&%9?%3 2§083Wf3 and
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wavel engt h: 400- 4 nm detection wavele

Thysihi : 6ANEET i -hat e '
the s E‘SW?‘E%S? gglﬁ%%[&%@%@% 1- f%%?m%seﬁh%iesas a

bynagseiadi eghamand Allbad i @M corft@i NG of- theyry) -3-
brain slice of the rat to - 99 - which anyloid was

i n{Benddrongr Aueydbaatyyamide showmasd $didx figureot aadded,
mar ked accunul ation of radioactivity in the specinmen

t 02 WRi 2haTbhpabardacengatni pheet eenimswad soidbder ved
in_the amygdal oi d nucleus on the side to which 5 the
amy$o? & suspensi on was injected. On the other hand, no

oS0 LG PR oD St 22k | e OB Vo

! ) . . | Y o g
N T o o A4S S A by if (R, Fpgetmam
acqowl 138 1,00 Pisd ach ARCHd &1 £y VS ved aty 5 tlg—%, and 7

ot her than the sites to which anyl’oid was i njected.
Framsddes r esatbhetof i d htafivi ) Wi 15t aiHd Rghxiinfu@fbse being
confirmed that anyloid was present in the site where

r el @Ay Aplate sfaac cionpatets (FHyy.antd 4)4. Théser a sample
results inply that 15 Conpound 1-9 possesses a

prighr? yEEFNRRUMANAE FIHH T ntTARle cab T 1 0yl cind aasgmple

TN L LS ORI
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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In order to exam ne whet her Conmpound 1-4 can i nduce

chromosone aberrati on,

the chgpnosone aberration test

was conduct ed usi ng Chi nese Hanster fibroblast cel

line (CHL/I

U cell)

in aculture systemw th or wthout

25 addition of 89 by short-termtreatnent process and
| Rha Z4chQuEredktdr @isystemobyndenti-ayous2treatnend I1-5

process.

The addition anmbunt of a sanple to be tested

waereelless thian Owb, tAmgs ahd Qubbenylinlthergablipthecated

respective

100 -

cul ture systens.

[ 0269]

When

appelr sheenpgeagdwrcyootredl | yeghrrdlerponbsafddition of

aberration
n§§ﬂﬂﬁvén§
observe

i HEPBas

A?GEQIFS
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or. when the a

; Foée@FH§FQn8%g
obREPRCEhaadr

e de ermn

edeternth
ﬁsﬂgbé oL hiea

struct
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éeEH&t?epFBdﬁﬁlﬁ
g rok 42
g@ﬁ C1Eg

ive

rvé

npared to

aheprati on (d|p|0|d) inall the culture systens
treated with Conpound 1-4 was conparable to that of

t hzahlﬁni I

g Besabhe,

p05|t|ve CQ
systens shg
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t he above n

equency of

ntrol gro
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ik

esults, t

¥§gg§arently

Riv80te s Ames
e appearance frequency
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500 1000 and 2000 ng/ kg (test sanple group) wer e set

as doses for the test.

hqupaoaft er

Example I-

single

27:

Synthesis of 6-tributylstannyl-2-[4’'-

Mce were sacrificed 24 and 48

(211_

fluorcethoxy)phenyl] imidazol[l,2-alpyridine

[0241]

88 mg (corresponding to 0.260 mmol) of 6-bromo-2-

[4’

- (2"~fluoroethoxy) phenyl] imidazo[1,2-alpyridine

obtained in Reference Example I-3 was dissolved in 10.0

mi, of dioxane,

thereto.

Then,

and 2.0 mL of triethylamine was added

0.20 mL (corresponding to 0.39 mmol) of

big(tributyltin) and 20.1 mg (a catalytic amount) of

tetrakis-triphenylphosphine palladium were added thereto.

After the reaction mixture was stirred at 90°C for 9




5 oral adm nistration, and bone marrow snear was
prepared and observed. Further, a single dose of MMC
at 2 ng/ kg was abdom nal ly adngpi strated in positive
control group, mce were sacrificed 24 hours after the
adm ni stration, and then bone marrow snear was
prepared and observed 10[ 0274] When appear ance
f r difiierioy W4 MAPCENh Wi Kligdildiest roftfi emdgroupdsiceded
a dose d endent increase or a statistically
iR ?e5§§1§§ecdﬁﬁaPEHlféeﬁe§ﬁtf%ésboﬁilb¢a gel

g osihtive deter was gi.ven, 15 and
otﬁgﬁﬁﬁge(¥ﬁﬁﬂﬂaRﬂ§ gﬁﬂHFFQ V&P&enheﬁ§ne/ethyl

sti-cal_ WY$HS o n|f|c nce tests
congﬁE%e% qwﬁlchoﬁb%a% ﬁ?tggi F8FrFﬁ8°§Bb@8rﬁﬂcg 131
5fregM§gc$fo% MNPCErand  the  hatig,e0f poel ychromatic
erythrocyte ( herelng?ter %g?e%rg toeas PCE) to the
t otrabioredthbegy pRengeh i mi heksinabl gl LLef gifed Fo as
RBC) in each ggﬁ1n|§?ratlon group cgﬁgerﬁﬁﬁg t&Qgte% 13
saspkp and positive control groups relative to the
negati ve control group and concerning these groups
relléktdé to each other where the significance |evel
was set to |l ess than 5% and 25 | ess than 1%
respecttifeMiR pgopsremeph rheutesubfstbe dheairsd, 6 no
I St ] [ nificant di fference was observed on

statistjcally si

1°th€réﬁbt5faﬁ% ”i0i4' ﬂ?EQUency of MNPCE and t he
rati to_RBC S oup, as
ot 8o Roeioek Lottt Pint dre P51 2 cAlBer L & helrermna
e e AP L RRR T e B ol ve
copbrok] group as conpared to the negative contro
group. Based on these results, nutagencity (in vivo)

of theNMRstépsanpteswasp]agged fmbecregas i veahecdusSered by
no i nduction of mcronucleus in nouse bone narrow

16 c&%@awlm@w@pmrlab@mae Cest Ioghdi (IRDIS) )
usi ng A0 Cbnpound 1- 4 027 Ie I I n
the f ol S of st i tiesansdicsi doglquency

sho &q&gng§§d7éyﬁ e er¥gﬁﬁé re deflnﬁgaé%aas 7 5g
C@ﬂﬁpﬂjﬂﬁﬂﬁxﬁQERPQHﬁ, 7.14 (4, J = 8.7 Hz, 1H), 6.99 (d, J
= 8.7 Hz, 2H), 4.77, (dt, J = 47.2, 4.1 Hz, 2H), 3.99 (dt,
20 g

28.0, 4.1 Hz, 2H), 1.59-1.53 (m, 6H), 1.39-1.32 {m,
6H), 1.13-1.120 (m, 6H), 0.92 {t, J = 7.3 Hz, 9H).
[0244]
BC-NMR (solvent: chloroform-dl, resonance frequency:
500 MHz): & 158.3, 145.6, 144.9, 131.2, 130.0, 127.4,
25 121.9, 116.9, 114.9, 106.4, 82.6, 81.3, 67.2, 29.0, 27.3,

13.6, 9.8.



[1-1 2-[4"-(2"-hydroxyet hoxy) phenyl] - 6-

[1231]i odoi m dazo[ 1, 2- a] pyridygme_- Conpound I1-2
2-(4' - et hoxyphenyl)-6-[1231]i odoi m dazo[ 1, 2-

a] pyri di ne Conmpound 11-3
2-[4'-(2"-hydroxyet hoxy) pheny1] - 6-

I Oaigamidazo[ 1, 2- a] pyri di ne Conpound |1-4

2-[3" -(2"-hydroxyet hoxy) phenyl] - 6-

[ E23impleddi-risdazeinth2sappwd di-nd’ - (2”-
2-[3"-(2"-hydroxyet hox henyl] - 6-
ol boby) 2UAPYIL G- Chmin

11-6 2-14' - (3"-hvdr c
[0246][ ( ydroxypropoxy)phenyl] 6

To 35 uL of a solution of 6-tributylstannyl-2-[4'-
(27”-fluoroethoxy)phenyl] imidazo[1,2-alpyridine in
methanol (concentration: 1 mg/mL), 100 pL of 1 mol/L
hydrochloric acid, ['**I]sodium iodide of 614 MBg (100 pL
in volume), 10 ulL of 1 mol/L sodium icdide 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
golution was subjected to HPLC under the same conditions
as in Example I-2, to obtain 2-[4'-(27-
fluoroethoxy)phenyl] -6- ['*’I] iodoimidazo[1,2-alpyridine
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

25

C8 Cartridges manufactured by Waters: the packed amount

of the packing agent: 130 mg) so that the column adsorbs
and collects 2-[4'-(2”-fluoroethoxy)phenyl] -6-

[***I] icdoimidazo [1,2-alpyridine. The column was rinsed

with 1 mL of water, and then 1 mlL of ethanol wag passed

therethrough to elute 2-[4' - (2”-flucroethoxy)phenyl]-6-

['**1]iodoimidazo[1,2-a]pyridine. The amount of

radioactivity of the obtained compound was 64 MBg at the

end of synthesis. Further, the TLC analysis was



[1231]1 odoi m dazo[ 1, 2-a] pyri di ne Conpound I1-7
2-[4"-(3"-hydroxypropoxy) phenyl] - 6-

i odoi m dazo[ 1, 2-a] pyridine ~ 383-- [0278] Exanple
[1-1: Synthesis of 2-[4'-(2"-

hydr oxyet hoxy) pheny1] - 6-i odoi m dazoL1, 2-al pyri di ne
(nonr adi oactive iodinated form 5[0279] 50 nmL of
et RYPJacEesk 3Rgs A88edorld oygnyy cgnddsipaspontiongst @ result,
12% nmmol_ ). .of cupriﬁ bronide to obtain a suspension, to
whi-Bff 4°€0PERFBRCEf BU¥8tY PEolPEsFERAPHYt 26096 - 0%.
nnqb%4%i 4' - hydr oxyacet ophenone in a m xed 10 sol ution
of of ethyl acetate and 50 nL of chl orof orm was

added.T{Qegnaﬁggi%egghhgggoggxture was refluxed. After
5 hours, the reaction nm xturée was cool ed down to room

5 L efiper iHE@:anlibht§é§d60T9%4r?@yg&é$ﬁ%$%Lt&QﬁSf&@éured by

10

15

20

25

concentrat ed under reduced priessure. 5 residue
waBedtBsol wed, i npet hyl acetate and subjected to

decol oring operation with addition of active charcoal.
Theobilaephesdl t Chhosof tihphievBsSndl ) t €1 €ehP¥nine = 100/1/2
concentrated. The resulting crude product was purified
byP¢tashosi | Reka gétarol tnade hnamai ogmmpheyceted i lon Pdytest)
sol vent: chl orof ornf net hanol = 20/1), and

re€P$42hl1ized fromethyl acetate/petrol eumether, to

obtain 7.2 (corresponding_ to 33.7 nmol ) of
- Lo - vt Ghre Ri% gl- P01 Meggirement of

Q . s .
LG Q : Ldf @8@9%a9zt0.3-9an -n-lchtraction

(GRefgsponding to 2.0 nmol ) of 2-am no-5-i odopyri di ne
were dissolved in 15 nL of acetonitrile. The resulting
sofagsmon was ref luxed in - 104 - an oil bath at 110C
for 5 hours. After the conpletion of the reaction, the
react idndsethyl onthes sobhtedowlonh ¢dnpound I-9 prepared in

Example I-28 (Example I-29) and a diethyl ether solution
of ['**I]-IMPY (Comparative Example I-10) were each
diluted with a 10 mg/mL ascorbic acid-containing
physiological saline solution,.and adjusted radioactive
concentration to be 20-30 MBg/mL. To 2 mL of octanol, 10
pL each of the prepared sample solutions was added, and 2
"mL of a 10 mmol/L phosphate buffer (pH 7.4) was further
added, followed by stirring for 30 seconds. After the
mixture was centrifuged with a low-speed centrifuge (2000
rpm X 60 min.), the octanol layer and the water layer
were sampled each in an amount of 1 mL, and subjected to
measurement of radlocactivity count with an autowell gamma
system (Type: ARC-301B, manufactured by Aloka). Using

the obtained radicactivity count, 1ogPoctano1 WAS
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roomtenperature, and precipitates were filtered and

recovered. The precipitates_-wgre-washed with 5

acetonitrile and dried under reduced pressure. The

resulting crude crystals were suspended in a m xed

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

The, cudlemsd 16 reefrdersst wiatted hsodicumtion (1-6) .

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

m ki2AFld was sonicated 10 for 5 mi nutes using an

ul trasoni ¢ washi ng machine. Precipitates were filtered

and recover ed fromt H&HQ%SU“ |.n_q m.zgtrug.emsuf,fl ciently

wash&dy R t-h-wafere gand: - ] urel — 6}

to obtain 526 ny (correspondl ng t671'56" mm1) of

2,:"(4 ydr oxyphenyl)-6- 15 iodoi m dazo[ 1, 2-a] pyri di ne
( -1, Step 2). [0281] Separately, 2 50 g

.(2_.0%r Sﬁ?cggr esponﬁgg Sf}{g%) o a&f])ber q‘f %%Pgﬂ%e%?

Jao E%f di, et éfk‘i’ét{‘i@é%ﬁel 2&1& '%M:) ’Itagg

coo ed to B850 g (corresponding to 20
mmidwrpftﬁatblaoyd Lﬁhﬁwe@cme@me ltan & HET BRRSCY) m@@maml
added thereto. After the reaction m xture was stirred
atvalambegieematiuseid or (I udwess D .a eaidirialed tsadi. ym7.
chl oride solution was added, and extracted three tines
2301t .h Metchyl  (@c&3at.e 24Thep -AOPi-163 8et-hyThuset at eis
Iayers were dried over anggydrous sodi um sul fate, and

St fu FREP ey pods §uEBB Tﬁ%“ﬁ@@&lﬂlﬁg
crude uct mas urified by silica gel colum
ﬁFdﬁE&dgﬂﬁb EP 05 - (el ution sol vent: hexane/ et hyl
10/ 1) to obtain 7.04 g (corresponding to
1ol )

of 1-brono-2-(tbutyl di phenyl sil oxy) et hane
(FI g 2- 1Ta§1§p13é 188212208198 beothesperdend E8mpound
nmm

hydr oxypheﬁyﬂ@rlﬁterlcdoh m dggapchind- a] pyridiPae.nnaglue
di ssol ved ¢dmpdrBtide Of di hy mam de, 247 ny
( cor r esporctiangfl e (1—197’f mbol ] O#JP%{)ta>Si um ?ggbonate
was added Etxgﬁ%fet q."zg'hen,Cog\ggw@I(gor espondj Rg to
0.714 mm - -2- 10

(t-butyl di phenyl sil oxy) et hane was added thereto. After
the reaction m xture was stirred at 90C for 2 hours, a
satagsaled sodi um chl ori de sol uti on was added, and
extracted three tines with ethyl acetate. The conbi ned
etBrdmplcetlat3® ,| Sremenedrioad Bxeddve ! -driby dleagsireggntmof
15 sulfate and concentrat ed under reduced pressure.

~ S Shy <di | i ca gel
col um chr omat ogr aphy (el ution solvent: hexane/ethyl
acktamd -- 2/ 1) to obtain 368 ng (corresponding to

0. 595

[4' - Zgnon%u(%ﬂl%‘?%enyl Si Iaox%/lr%ehoxy enyI}La]n%e %
i %fgéjc?czﬂlel a?cch]rrRWaltq_d}? 1(1’1:'}:9_'&1%1 Jof AR Wistar rats (7-

week old) was measured.

[0256]

A golution of Compound I-9 (Example I-30) and a

123
I]-

solution of | -IMPY {(Comparative Example I-11)

prepared above in Reference Example each in a 10 mg/mL



10

15

20

25

RO . oo

[0283] 368 ny (correspondlng to 0.595 nnDI) of

2-[4'-(2"-t-

but yl di phenyl si | oxyet hoxy) phenyd] - 6-1 odoi m dazo[ 1, 2-

a] pyridine was dissolved in 1.0 nL of tetrahydrofuran

25 (THF), and 0.70 nL of A 1.0 nol/L tetrahydrofuran

sol ution of tetrabutyl anmoni unfluoride (TBAF) was

ad@édoripdce fe 1 daLtat ating nge adtyisdo limgitare sedsnst spladion

at roon1tenperature for 2 hours, ammoni um chl ori de

so|apuéﬂ WBg/mL 196radé@@@@lVﬁoED@W@@tW?taQﬂltweﬁeoprepared-
nL of water and 2.0 nlL_of acetonitrile. Then,

pr@cpﬁlm&t8§cReP§ FFPF@ré&lutﬁénﬁlWﬁéréﬂjﬁﬁééﬂppﬂﬁﬁés

h d I h d
I LRI E] O BT S L S S
4
hyh%g§§é %%?)6%eﬁ§if 8ld&d0|%?%a3afﬁ.f?%ﬁ;ﬁﬁ?%ﬁ§ﬁ56d by
(Fbgeean]ig g:‘@ﬂ éi)cif{nquﬁﬂ] aTPErDVR, HRASYL BB FESHLESveq

of the reSultin

(2anbydnpxy¥et baxydprheaydlefehedgemhgdazobt, Qrglﬁyfé&ﬁne
(internal standard: tetranethylsilane) are shown

befonthgb280bjected NMR appataetisnenpf oyedi oddNMEGR, 500
(manuf actured by Japan El ectron Optics Laboratory Co.,
Lt ¢heygE@rjen 524 Ae NVRI (50l #8nd: ixi el byEsamd bx) deitdb; a
resonance frequency 500 MHz): 6 8.95 (s, 1H), 8.27
(sSingfe ot %I‘Fﬂ?%l ajalygey (Hetoghor 7tyme? W64 211),

7 04 é?écgune H}HY(%::%OK% I@%@? Ci%CLI\TRFg()SOQ'VgDM 30 and
g ol ! Sognates, [ s SO0 V) o
11@1greﬂ-ﬂ§f1,8er lapgf%]rrgc@ to £9 ¥ 11§9I:h15 [ﬁgﬁ@lgﬁ of the

Exanple 11-2 esis o
6- ié$b%ﬂ|ﬂ§@ﬂ&yd—le? B4y (#as measured in the same rr]lanner as

hydroxyethoxy)phenyl]|n1dazo[1 2-a] pyridine [028
108oe ( ¢ Glsiesp ahdiseg msa str2a@nmolelsudft s2- [F4dio3ttive
distribution per unit weight of brain (%ID/g} at the
respective time points were calculated in accordance with
the following formula (1-7).
Three animals were used for experiment at the

respective time points.

fo257]

WID/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

123

accumulation like [™'Il-IMPY at the time point of two

minutes after the injection, and then showed a tendency



- 107 -

hydr oxyet hoxy) pheny1] - 6-i odoi

gy dazo[ 1, 2-a] pyri di ne

obtained in Exanple Il-1 was dissolved in 4.0 nL of
and 2.0 nL of triethylam ne was added

di oxane,
t her et o.

Then,

0.20 nL (corresponding to 0.39 mmol) of

Sthi shipildhyt Wikkh) aatg 20. Lonpitateat al yid e armntys of
tetrakis-tri phenyl phosphi ne pal | adi um were added
t begetetr Ahter Cbh@onedcri-on posxteseswagcsetilened at 90C

for 21 hours,

the solvent was distilled off under

r ¢daced epadddity. tThereési duel wapipurilbhaednby frashbrain
. 2l 10 col umm chronat ography (el ution sol vent:

hexdse/ 6T Ay - IH&t at e
(corresponding to 0.139 nmmol) of
6-lOPPBt yI st anny1-2-[4' - (2" -

hydiaxyathexy rphesykli fedaz g3 Bualipyr idi Beatfi £ 2na,
Sthepstht Eoh®289h afterThatMiRefasufanentibasylasspf

silica ge

1/ 2),

to obtain 75.3 ny

the resulting 6-
hydr oxyet hox
st andard@™?

trik
phenyl ]

ut ghal@myde 2riArifidion per unit weight

i mdazo[ 1, 2-a

pyrisdbpg) (i nternal

anet hyl

NMR appar at us _enpl oy§

rd:  dM ECH

sidmee) 2 are

tewns be
- 500id.many

| ofter?2Bp029Rfter €0
factiur.ed by min.

Japap1El g
11313NMR

ct

(sol vent :

coftpddaidl C 9

ch

y

Qk?tOfli

formd

Cg:49 Ltd.
f esonan

(7))

) 0.02
ce 1requenmncy.:

5O0paddz) :
7. TEve5( 9
gEpmpe 1

4. 6-H

5 7.98 (s,

H)
|_h

st

3.99 (t,

iz,
iz

(d, K
7 Hg.oAH),
i

J =

1
2

8.

7 Hz, 1H),
7.&@ (d,
13 (03
63 (s, 3

J 3 09

10

15

20

1.64-1.51 (m 6H),
1.19-1.06 (m 6H),
[ 22Fp]12- 3C- NWR (sol vent:

0.

frequency: 500 MHz):

92 (t, -

7T

7.
108 - J
chl orof orm dl ,

InHwpn

Hz, 6H),
7.3 Hz, 9H).
resonance

6 158.6, 145.7, 145.0, 131.2, .
13320ple27-32 :5Cpnformppion of1dmgging4og, amghoad in brain

69.
[0

(1)

(pH 7.4)

APi.a2

and shaken at 37°C for 72 hours,

(Wako)

3, 61.4, 29.0, 27.3,
261]

was dissolved in phosphate buffer

to obtain a 1

mg/ml, suspension of aggregated Af (hereinafter referred

to as amyloid suspension in this Example).

{0262]

(2)

2.5 ul, (corresponding to 25 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 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}).




13.7, 9.8. [0292] Exanple 11-3: Synthesis of

2-[4'-(2"- hydroxyet hoxy) phenyl]-6- [123 ,

I']iodoi m dazo[ 1, 2-a] pyri di ne- 2@[ 0293] To 60 pL of

a m xed solution of 6-tributylstannyl-2- _

[4'-(2"-hydroxyet hoxy) phenyl ]i m dazo[ 1, 2-a] pyri di ne

(concentratlon 1 nmg/ L) in nethanol/dinmethyl sul foxide
3ﬁ§3rat|o 9/1) 150 pL of 1 nol/L hydrochloric

aC|d 12% mml /L sodi um_i odi de, 250 pL of

i odi de wné?n& -f5 vi5is &le@Woe(dN/lxm) ahydr mgémlL f
eroxid ded. After t ed solution was |eft

'to o &t%H TSRS iUt S%Oﬁ QRES 3y 5jeddtied spdution to

Pttt e Y
5“ 'é&ﬁéﬂtdz%q[o}r %_na]apydn&ghe e J 3Gy E.{x%é%g]e P'agé. This

condi tions: nonenex ‘una

nangs 1 Ui aRlsUried Y 25 1 BRRIOIBNSY R a1 %hé%th%s@a into
150 nmm)  Mobil e phase: 0.1 thrlflu roacetic

acittheageitonhirodg® £hd048Q 1t &elhlQQochgem NUEEH),  FhBWea
rate: 1.0 mL/min. - 109 - Detector: U traviolet

vi giadlieaslisonipti:ondtas (Bet ectiionlwavel. ength: 282 nm
and radioactivity counter (manufactured by raytest:
t yp@26tEFFI ) [ 0295]

10 (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-

15  imaging Analyzer (type: BAS-2500; manufactured by
FUJIFILM Corporation).

[0265]
(5) After the completion of the image analysis using
the Bio-imaging Analyzer, pathological staining with

20 Thioflavin T was carried out to perform imaging by use of
a fluorescence microscope (manufactured by NIKON
Corporation; type: TE2000-U model; excitation wavelength:
400-440 nm; detection wavelength: 470 nm). Thus, it was
confirmed that amyloid was deposited on the slice (Fig.

25 1-14).

[0266]
Fig. 1-14 shows images by autoradiogram and

Thioflavin T staining of the brain slice of the rat to
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510 M of water was added to the fraction. The

resul ting solution was passedgghrough a reversed phase
colum (trade nane: Sep-Pak (registered tradenark)

Li ght C8 Cartridges manufactured by Waters: the packed
anmount of the packing agent: 145 ng) so that the

cobtuint: adswrdaisd Mhanch patdettintracerebrally. As shown in
2-[4'-(2"-hydroxyet hoxy) phenyl] -6- r 23-

| | iloidei i glazo| 15 Zrajlma iadiqenulBie qolafmrassaritisedy in
with 1 nmL of water, and then 1 nL of diethyl ether was
pasteErerhricughia: danmound £~y Mas injected was also
hydr oxyet hoxy) pheny11-6- , ‘

[ 123197601 i dd¥o[ANEHR IR diusdevuss othéhgnsdde 6P which
radi oactivity of the obtained conpound was 22 MBqg at

| LRGeS MR B S SR pei Sthge hand,

c ted U t follqw n ndi i.i ons,. and as a
;AR A el s i) DS R i G R shgbeervea
97% 3N aahG j bt ; C. plate:

Sfiica CGe E%E%iﬁ tf%ggé%gﬁgﬁh%a%g gb}bre l%& ﬁgﬁck

& (¥rsidigical salVRR | IRABSH was injected, compared with
Chl or of ormf met hanol /tri et hyl am ne - 180/1/2 25

Dettec tatie rRistia e5t.ar oft eAdeanaoradnBauiact ui e by

raytest) - 110 - [0297] Exanple 11-4: Synthesis of
2-garunetlizaxiyyrh erfy Hadd-oadtaduitlyl dazopbs2rappyricdehees other
(non-radi oactive i odi nated fong% 5[ 0298] 30 nmL

of thethyihen Edit@se tagd@dedmd oA dy ¥ag (BGEEESPondTFrgm tlohe
12. 2 ). of .cupric bromde to obtain a suspensiqn

¢ & i o GG 0 PedpidrAg N0 6 0YRmEPRiofmed that

4' - I ne .ya dded. Then, the.l10 m.xture.
WERPERRIEE RIS A e JRRE SRR e DI e
CoRIRfndewad qFieoMLanner abHL 8. apgdshi L L ehg}sily Then,

the resulting fil'trate was concentrated under® reduced
prespididd The eeistuecwas gropehvedoitnsetyliiaeehat en

and concentrated. The resulting crude product 15 was
puritfdaes: teprsill arelgeld aolduen capebiidt ogr afhyméglinti on

sol vent: hexane/ethyl acetate = 10/1), to obtain 1.20

g Jt¢eEcessordiing™yd ©4994 nmol ) of 2-brono-4' -
etﬂﬁﬁ¥ﬁcetophenone (Fig. 2-3, Step 1). [0299]

Example I-32: Chromosome Aberration Test

[0268]

In order to examine whether Compound I-4 can induce
chromosome aberration, the chromosome aberration test was
conducted using Chinese Hamster fibroblast cell line
(CHL/IU cell) in a culture system with or without
addition of S9 by short-term treatment process and in a
24-hour culture system by continuous treatment process.
The addition amount of a sample to be tested was set to

1.2, 0.6, 0.3, and 0.15 mg/mL for all the respective



201.20 g (corresponding to 4.94 mmol) of 2-brono-4'-

et hoxyacet ophenone and 1.09 g (corresponding to 4.95
nmol ) of 2-am no-5-i odopyri di neodvere di ssolved in 20

mL of acetonitrile. The resulting solution was

refluxed in an oil bath at 110C for 1.5 hours. After

the conpletion 25 of the reaction, the reaction

sol Tt IOH ey ot®ed down to room tenperature, and

preci pitates were filtered. Then, the precipitates

wer & hed with acetonitrile and dried under reduced
pressure. The resulting_crude cr&g&als wer e _suspended

in a mXEP HRETGHTTT TEREBTY vk 7S i) Wi &R Jfromosome
met . iThe out. .20 .l _of a saturated sadi um .
hydi ?%"I&%lr? A t}10 n%ﬁpgdbrseo e oh A et tct?éripglr(?% &t PEREE Ve
0 . Ot .

B e Rl R it SRR W43 sy  greghen

anQhke%ﬁﬁﬁk%@nkkomﬂéa%eh%§u@@ﬁ%%éﬂﬁ@%uﬁ%nr%%ggﬁpE%nglgingle'

washed with water, and dri'ed under réduced pressure,

t 0 doieaiandl rebred A aSRINGaRG o cd+20 , "HBls) teke

2-(4' - ethoxyphenyl)-6-iodoi mi dazo[ 1, 2-a] pyri di ne

(Fidgteznmd nat@8rewasd) gifye300pnthetN¥Rwieas negaedte

results of the resulting 2-(4'-

et KekppRanpL)oB- Wedooiiveazol 1, 2- a] pyri di ne (i nterna

standard: tetranehtylsilane) are shown bel ow. 15[ 0301]
10 \VROZPSAr at us enpl oyed: JNM ECP- 500 (nmanuf actured by

RS R Akt Hhestais Eremincy
f ; : ; . 8.3

7 BES80Y> BULaHE b Rt e bbby B et Bumndbl
(dabérfagiankqdigg%id - 10 691 dhs Bufihke g?%te&sséreated

(t, J = 6.9 Hz, 0302] G NMR (sol vent:
di wethysmpbaxtide-d6wasesonpaeab2bf tequBAEYof 500 MiBJative

5 159.3, 141.1, 140.3, 135.9, 132.0, 127.3, 122.1,

15 11808Lr014980up08. Ty tH8: Gyt harddl, he positive control
group for the respective culture systems showed a marked
increase of the appearance frequency of cells haﬁing
structural aberration. From the above results, the
capability of inducing chromosome aberration of Compound

20 TI-4 was judged to be negative under the test conditions.

[0271]

Example I-33: Micronucleus Test

[0272]
In oxder to study mutagenicity (in vivo) of Compound
25 I-4, induction of micronucleated polychromatic
erythrocyte (hereinafter referred to as MNPCE) was
examined using bone marrow cells of Crlj:CD1(ICR) male

mouse.
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- 112 - [0303] Exanple I1-5: Synthesis of

6-tributyl stannyl-2-(4'- 1459 _

et hoxyphenyl )i m dazo[ 1, 2-a] pyridine [0304] 5364 ny
(corresponding to 1.00 mml) of 2-(4'-

et hoxyphenyl) - 6-i odoi m dazo[ 1, 2- a] pyri di ne obtained in
Exappke 11-4 was dissolved in 4.0 nL of dioxane, and 2
nmL of triethylam ne was added thereto. Then, 0.76 nL
(corr espendighdnegatibemrohkrofl birs(byi botyl t Enp, andoo and
76.3 10 ng (a catalytic anount) of

t ebpaking/kyi pheayl phopphi geoppl | mdransaker asaddeels for the
thereto. After the reaction mxture was stirred at 90C

f bes23 Héies,vwerr sulviehiceds2diand [4ediwifs widar single
reduced pressure. The residue was purified by flash
sPrréaagBingsFtAhienr ofBEoBPEBNYRIEOY eFUERBHNVRD| REFRAT D

OSSR S sy L P s 2 v
tributylst -2- (4 - nyl )i - '

oS PSSt i ety £ PR S e R R BRE S
rﬁ§BEt%Fg%aEQSZE§§%§a'EQ ﬁburﬁ after the administration,

tributy nny1- - et hoxyphenyl )i m dazo[ 1, 2- a] pyri d

i Bga( ALAr BBheShapdak damb 8L REBNHYESAF@ACINAr EDSEPVE] .
bel ow. [0306] NMR apparat us enpl oyed: JNM ECP-500

(mepghkactured by 25 Japan El ectron Optics Laboratory

Co., Ltd. (JEQL)) 111-NWMR (solvent: chl orof ormdl

r eson@hen Bppgacaoye 506avErry BL7MIBCEsinlppch7. 88

(d, J =8.7 H, 2H), 7.74 (s, 1H), 7.58 (d, J = 8.7

Hadmimiptratign groyp=sBoyefya dosgigdepenignp HeEeyse or

8e7g%é%5%t§éng§qéi%nffgégg%’%E%kease as compared to
negative control group, positive determination was given,
and otherwise negative determination was given. As
statistical analysis, significance tests were conducted
by Wilcoxon rank sum test for the appearance fregquency of
MNPCE and the ratio of polychromatic erythrocyte
(hereinafter referred to as PCE) to the total red blood
cell (hereinafter referred to as RBC} in each
administration group concerning the test sample and
positive control groups relative to the negative control
group and concerning these groups relative to each other
where the significance level was set to less than 5% and
less than 1%, respectively.

[0275]

From the results of the test, no statistically

gignificant difference was observed on the appearance



1.63-1.49(m6H), 1.43(t,J=6.9 Hz, 3H), 1.39-1.31(m
6H),1.18-1.04(m 6H),0.90(t,J =7.3 Hz, 9H). [0307]
513C-NWR (sol vent: chl orof ormi@R, -r esonance frequency:
500 MHz): 6 159.0, 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 Exanple 11-6: nt hesi s of
2_@4quﬁﬁ@yy9ﬁewy fEgand the ra io of PCE to RBC for the

[ 1231 ]i odoi m dazo[ 1, 2-a] pyri dine [0309] To 60 pL
of L&°hi R@UP46 EFPBB 6f GOF‘PPESQngt ’éﬁﬁy?egatl"e control
(4' - et hoxy

(Cgﬁegﬁtrarpo %%é%éﬁ%ﬁﬁz algygﬁ{¥1cant increase was
QQQQQ/% ﬁEtEM'ﬁ#%%QékQScéﬁkﬁgagﬁﬁé& %f ﬁﬁ%%% ggrp%he

droc ¢ acl sodi um
. 100 dj f 6
e 00y b St spamsthte o 3100 s
Af ESﬁtEB@ 6@9 S%éﬁé@%ﬂ‘@ﬁl&ﬁtré&ﬁén%ﬁa% t%} (in

mnutes,” it was subjected to HPLC under the
f olvhewb ngf condi téQﬂSS&ﬁTDQt ®h8 Zulidedet Boxy phedyd)vd-
a

[ 1231]i odoi m dazo[ 1, 2-a] pyridine fraction
because no induction of micronucleus in mouse bone marrow
cells was observed under the above test conditions using
10 Compound I-4.
{02761

Example II

In the following Examples, the names of the
individual compounds used in the experiment are defined

15 as shown in Table 2-1.

[0277]
Table 2-1

Compound Common name
name

Compound 2-[47 - (27 -hydroxyethoxy) phenyl] -6 -
II-1 [*2°1] iodoimidazo[1, 2-alpyridine

Compound 2- (4’ -ethoxyphenyl) -6 - [***I] iodoimidazo [1, 2~
I1-2 alpyridine

Compound 2- [47 - (2" -hydroxyethoxy)phenyl] -6-
IT-3 iodoimidazo[l,2-alpyridine

Compound 2-[3' - {27 -hydroxyethoxy)}phenyl] -6-
IT-4 [***1] iodoimidazo[l,2-alpyridine

Compound ‘ 2-[3’ - (27 -hydroxyethoxy)phenyl] -6-
I1-5 iodoimidazo[l,2-alpyridine

Compound 2- 4" - (37 -hydroxypropoxy) phenyl] -6-
II-6 . ['*1] iodoimidazo[l,2-alpyridine

Compound 2-{4" - (3”-hydroxypropoxy)phenyl}l -6-
IX-7 iodoimidazo[l,2-a]pyridine

20
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[0310] HPLC conditions: 25 Col um: Phenonenex Luna C18
(trade nane; manufactured by Phenonenex Co.; size: 4.6
x 150 mm) Mobile phase: 0.1 9 Cr i fl uoroacetic
aci d/ acetonitrile = 20/80 to 0/100 (17 m nutes) - 114
- Flowrate: 1.0 nL/mn. Detector: Utraviolet visible
angﬁgtioneter (Det ection wavel ength: 282 nm and

e} tivity counter (manufactured by raytest: type

SE§555h85&9311]syntheggsnbfog wat epwas added to the
racrrUn——The*Tesufrrﬁg—SUTUTTUﬁ“maéAbassed t hrough a

I eVekeedepRASe) AL ] (b adEchaNBazS8PR; Pak] pyegisher efon-

trademar K) Light C8 Cartridges ManuT act ur ed by Waters:

t hadpaekedvanaoAtink@edf fbha) packi ng agent: 145 ng) so

that the col um adsorbs and col |l ects

2-[02"728t hoxyphenyl) - 6-[ 1231 ] i odoi m dazo[ 1, 2-

a] pyridine. The colum was rinsed with 1 nL of water,

and t én ml: @t @ﬁhaleﬁﬁymaéﬁh@ﬁ8wa§ds§s§@d2@hé?e9hrough

to elute 2- (4'-etho§éghenyl -6-[1231] |od0|n1g é bg
ScaﬁyﬁﬁapﬁélnﬁhéOa pmgd r88|SHEF Gi PyoBtdgnge obtain a

PO RRBRS1PRa FECPRIRTY &1 SUIAS  PBndtcPed® oL CFREEbinding.
f%é'%w %gm%gﬁQ' EOQSL ?@gﬁ§§a@eESEHéhonEh§n a mixed

i ochemcal "purity o e~ conpo

ZQEQ%%%LnTB@ apalysibe een?ntggggatnghal9bemLSbt|ca

60 F254 (trade nane; manufactured by Merck & Co.
|Q@lbroformwhbb|adﬂbase Then, the resulting mixture was
Chl or of ormi net hanol /tri ethyl am ne = 100/ 1/2 25
Deteddtuoed .Ri At St af fouwsle magereashidactiredrywas cooled
ra test) - 115 - [0313] Reference Exanple I1I-1:

§psr@pm[;ggpFrpppye[ggg4F11tered 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. 2-1, Step 1}.
[0280]

441 mg (corresponding to 2.0 mmol) of 2-bromo-4'-
hydroxyacetophenone and 449 mg (corresponding to 2.0
mmol) of 2-amino-5-iodopyridine were dissolved in 15 mL

of acetonitrile. The resulting solution was refluxed in
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[123-, 1j 1 MPY was syntheS|zed in
accordance with the 5 following steps for use in
Conpar ati ve Exanpl es for eval uaui ens on measurenment of

| oaP octanol and accunul ations in brain. [0315] In
accordance with the nethod described in a 10

literature (Zhi-Ping Zhuang et al., J. Med. Chem

2088, 048, bptR3atL243y;’ C for 5 hours. After the completion
6-tributylstannyl-2- - (N, hUlneth{lanlno)phenyl i mda
zoPf, 2hg] percEing. wa esyﬁﬁﬁéépzleao ahdodi ¥88| ved ﬁscﬁ down to
met hanol (concentration: Ing/nL). To 53 pL _of th

r e$8PY REBEF AL ISR, ?Bd EIGPlfliEtﬁﬁlWﬁrﬁyﬁ%%Eﬁ¥%@|%nd

acid, 60-7Q pL_of 23] sodlun1|od|de 24- 253 MB
T BEoRE & e T S D T e ara 15 pE
of 1096

hydr g roxi.de yere ded After t
i REaCRoLGET o0 ang ral P8, BaPR fEaReBl S e ST e

{"Pééﬁtlh $kut ngs%@%sSHngcéﬁgﬁégdéﬁ LG, 20 q

he sane c IthﬂS s 1 n Exanpl e to obtain

| MEY1htashi 8R. 150346 102 b rOhnWal BT miVest afeesah@1 t Nahen,
fraction. The resulting solution was passed through a

r exeosedlphaseo?5a cebtitna f edadedhamehy@epgdekarbonate
(registered trademark) Light C8 Cartridges
masoiationedabyailidedr shetrbtopagkddtbeouittwfe tymws sonicated
packi ng agent: 145 ng), so that the col um adsorbs and
cof@écﬁsmtﬁet?EZBTlmﬁmﬂn Wheré%PGhﬁ vRshing gercing. 1

- 116 - pL of water, and th nL of di et hyl ether

waT pEE éHaE%% werfef ot he B'E’g han@ or eferered

obtalnfglradloa t|V|t at th end of

oyrehasrsnBRPRRRHY et T aRaly T fea whH I & ana
2T@§{e22§n§§92r§%§u§& ﬁfﬁgé?gélgg Cé$%§§hpur%¥§£gf the
COMPOHPEspB8dP3Yto 1.56 mmol) of 2- (4’ -hydroxyphenyl) -
iodoimidazo[1l,2-alpyridine (Fig. 2-1, Step 2).
[0281]

Separately, 2.50 g {(corresponding to 20.0 mmol) of
2-bromoethancl and 2.72 g (corresponding to 40.0 mmol) of
imidazole were dissolved in 10 mL of dimethylformamide
(DMF) , and cooled to 0°C. Then, 5.50 g (corresponding to
20.0 mmol) of t-butyldiphenylichlorosilane (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 was purified by silica gel column chromatography
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[0317] Exanple 11-7, Conparative Exanple I1-1 to 11-3:
Measurenent of affinity w thiawyl-oid 10Affinity of the
present conmpounds with anyl oid was exam ned by the
following in vitro binding tests. [0318] (1)

Al 31_42 (Wako) was di ssol ved in phosphate buffer (pH

7. @1 wanichrs lkakemndat: 3EGsher/ ethyoacstatte ebtl@i/d)1to50btain
ng/ m. of a suspension (hereinafter referred to as

amH0d @ siespaesicomaima kics 1xdnpime)l ) ofofagglhegited - Ap -
(hereinafter referred to as a%yloid in this Exanple).

[ o]l diphenylpyi 1apadediige d e Hetthodt@®séri-bed in

a 20 literature (Naiki, H, et al., Laboratory
| hefEigati on 74, p.374-383 (1996)), the anyl oid

suspeng{pn, wes, subl.ected 10 qua) T4l e GxRer LML

based pect rophotoretri ¢ ‘'nethod 'usi ng

Thj j e r Y : f e

N AR e e R e R
( MRASUrE BN €N daltQNForsmilRt | amaavel ardlkoRiredhbnding
nm and eni ssion wavél ength of 490 nm. - 117 -

[ @320). 79 mmol(3)pfAgeekdisiant eatribenaichod sdesdedbetderpto.
aliterature (Vng, Y., et al., J. Label ed Conmpounds
Ratieophastaceut (coddesg2B@if20GD) 0,- 714 mmol) of 1-bromo-2-
[1251] 2- (3" -iodo-4'- 5 am nophenyl ) benzot hi azol e

( Herduwafiddphestydsrid@xvo eadane was addedpThegptRas After
prepared from a | abel ing precursor

2HEp TERCSHe FYPIEIT, PR gFdreedand dilsSoltPEdi Rours. a
et
6-

h -I. Red, _Thj of | avin T d
AR (LR KBLRECAGT S5 o A1) BERERY nP350l o
(QS&%%QQf%F%h&%%?%ﬁ%%sl%i%% %%h@lN%b%Iéi%i’ The combined

commerci ally avail abl e reagents“were wei ghed and used

agdhiay MRt d 032trs were (#hddVBGarsngyidtes zedium

according to the nmethod described in a literature

(Zwaage Zahd cehaentratedvethder reduced pressure. The
regulting crude product was purified by silica gel column
chromatography {(elution solvent: hexane/ethyl acetate =
2/1) to obtain 368 mg (corresponding to 0.595 mmol) of 2-
[47 - (2”"~t-butyldiphenylsiloxyethoxy)}phenyl]-6-
iodoimidazo{l,2-alpyridine (Fig. 2-1, Step 4).
[0283]

368 mg (corresponding to 0.595 mmol} of 2-[4'-(2"-t-
butyldiphenylsiloxyethoxy)phenyl] -6-iodoimidazo[1l,2-
alpyridine was dissolved in 1.0 mL of tetrahydrofuran
(THF), and 0.70 mL of a 1.0 mol/L tetrahydrofuran
solution of tetrabutylammoniumfluoride (TBAF) was added

thereto. After the reaction mixture was stirred at room

temperature for 2 hours, ammonium chloride solution was
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15Chem 46, 237 (2003)) [0322] (5) Each conpound
for evaluation or ethanol solution 1251] -r - thereof,
an ethanol solution of [|-BTA-X%repared above in (3)
and anyl oi d suspension prepared above in (1) 20 were
di ssolved in 1 bovine serum al bum n-cont ai ni ng

oo A A B FEHBIna Y oF Gk & Pher BT § -0 b

Ty T ghl o C8, LOTREEL YL M e, e
' : ' I lLutions

Eenar naet Be e A W AR R R e o r

coppewe if-or 1evahuatiien drid3l3 o bntBiA 926 mg

concentrati on
(corresponding to 0.595 mmol) of 2-[47-(27-
hydroxyethoxy)phenyl] -6-iodoimidazo [1,2-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 Optics Laboratory Co., Ltd. (JEOL))

'H-NMR (solvent: dimethylsulfoxide-d6; resonance
frequency: 500 MHz): 8 8.95 (g, 1H), 8.27 (s, 1H), 7.87
(d, J = 8.7 Hz, 2H), 7.54-7.46 {(m, 2H), 7.04 (4, J = 8.7
Hz, 2H), 4.04 (£, J = 4.6 Hz, 2H), 3.73 (t, T = 4.6 H=,
2H) .

[0288]

BC-NMR (solvent: dimethylsulfbxide—dG, resonance
frequency: 500 MHz): & 158.9, 143.0, 142.4, 133.5, 131.5,
127.1, 124.4, 116.7, 114.8, 108.1, 76.7, 69.5, 59.4.

[0287]

Example TI-2: Synthesis of é-tributylstannyl-2-[4’-(2"-

hydroxyethoxy)phenyllimidazo[1l,2-a]l pyridine

[0288]

100 mg (corresponding to 0.263 mmol) of 2-[{4'-(2”7-
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Anyl oi d Conparative Exanple I1-1 Congo Red

concentration of0,0.001, 0-01p0.%,1, 10, 100, 1000
nmol /L 400 prol /L 1 prnol /L Conparative Exanple 11-2

Thioflavin T

hydroxyethoxy)phenyll -6-iodoimidazo[1,2-a]lpyridine

Conpar ati ve Exanpl e

Each

obtained in Example II-1 was dissolved in 4.0 mL of

dioxane,

Then,

big(tributyltin)

and 20.1

0.20 mL (corresponding to 0.39 mmol) of

mg (a catalytic amount)

and 2.0 mL of triethylamine was added thereto.

of

tetrakis-triphenylphogphine palladium were added thereto.

After the reaction mixture was stirred at 90°C for 21

hour

pressure.

g, the solvent wag distilled off under reduced

The residue was purified by flash silica gel

column chromatography (elution solvent: hexane/ethyl

acetate = 1/2),

to obtain 75.3 mg (corresponding to 0.139

mmol} of 6-tributylstannyl-2-[4'-(2"-

hydroxyethoxy)phenyl] imidazo[1,2-alpyridine (Fig. 2-2,

Step

1).

[0289]

The NMR measurement results of the resulting 6-

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

hydroxyethoxy)phenyl] imidazo[1l,2-a]lpyridine

standard: tetramethylsilane)

f029

0]

are shown below.

(internal

NMR apparatus employed: JNM-ECP-500 (manufactured by

Japan Electron Optics Laboratory Co., Ltd. (JEOL))

H-NMR (solvent:

500 MHz): & 7.98

(s,
1H),
3.99

1.36

(s, 1H),

1H), 7.56 {d, J = 8.7

6.98 (4, J

8.7 Hz,

{t, J = 4.6 Hz, 2H),

(sextet, J

7.3 Hz,

chloroform-4dl;

7.89 (d, J = 8.7 Hz, 1H)

Hz,
1H) ,
2.63

6H} ,

1H), 7.15 (4, J = 8.

resonance frequency:

, 1.75

7 Hz,

4.13 (t, J = 4.6 Hz, 2EH),

(s, 3H), 1.64-1.51

1.19-1.06 {(m, 6H),

(m, 6H),

0.92 (t,



11-3 I MWPY Exanpl e 11-7 Conmpound 11-3 5[ 0324]

(6) Each sanpl e solution prepared above in (5) was

filled in each well (about 0. 3% in volume) of a

96-wel |l mcroplate. The mcroplate filled with the

sanpl e solutions was shaken at a given rate (400 rpm

atJZ%pG;qi&Pr %% ours. Then, each sanple solution was
g

filtered

hrou a glass fiber filter (trade nane:
Ml @-is[y7: 77: FC, manufactured by MIlipore), to
separater2: hl3,-e] I-BTA-0 attached to amyloid from

the freeb-fiA- 0s01032P] éﬁig}oﬁﬁﬁngé?ﬁsré.éﬁgnéélffgquencyi
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used for the filtration of each sanple sol ution was

wasfhed MdA)h B hew e sarsum ahlymon- ¢gat ai nhRg .o, 127.4,
phosphate buffer (pH 7.4) (0.5 nL x 5), and

r adizaact,i viztiy oof 1tilwe ogl ags .fei,baensf il t €. sassmeasupedo, 27.3,
with an autowel|l ganma system (manufactured by Al oka,

20 IBype: 9ARC- 301B) (hereinafter, A denotes the

radi oactivity level in a sanple with zero (0)

corl@@®dat i on of each conpound for eval uation, and B

denot es .t he radi oactivity
Bxample II-3: Synthesis of 2-[4’-(27-

hydroxyethoxy)phenyl] -6- [***I]iodoimidazo[1,2-a]pyridine

[0293]

To 60 pL of a mixed solution of 6-tributylstannyl-2-
[4’ - (27 -hydroxyethoxy)phenyl] imidazo[l,2-alpyridine
(concentration: 1 mg/mL) in methanol/dimethylsulfoxide
(mixing ratio: 9/1), 150 pL of 1 mol/L hydrochloric acid,
15 pL of 1 mmol/L sodium iodide, 250 pL of [***I]sodium
iodide of 274 MBg and 15 pL of 10 % (w/v) hydrogen
peroxide were added. After the mixed solution was left
to stand at 50°C for 10 minutes, it was subjected to HPLC
under the following conditions, to obtain 2-{47-{2"-
hydroxyethoxy)}phenyl] -6- ['®*I] iodoimidazo{1,2-alpyridine
fraction. |
[0294]

HPLC conditions:
Column: Phenomenex Luna C18 (trade name; manufactured by
Phenomenex Co.; sgize: 4.6 x 150 mm)
Mobile phase: 0.1 % trifluorocacetic acid/acetonitrile =
20/80 to 0/100 {17 minutes)

Flow rate: 1.0 mL/min.
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- 119 - level in a sanmple with 0.001 nnol/L or higher
concentration of each conpaungid ar eval uation). [0326]
(8) Separately, a solution containing 15 pnol/L of 5
6- Me- ETA-2, 400 prol/L of [3.251] s I-BTA-0 and 1
prol /L of anyloid were prepared and subjected to the
S e qasedwles A8 desc riiad labeasdrpt(ifmeard ((Bptkation
neasure a radioactivity level. The nmeasured
r acivosdlctrigiity 28y edm jweesidd efadiech casi iy lwackogreaund
radi oactivity level, and 10 used in the cal cul ati on of
t hendmifiagithinsd dat imsytestei tafmeeSTEARNred to as BG).
[O 27 (9) Using the radioactivity levels

%d above in (7) and (8) the inhibition ratio

det d by th f formila (2-1),
[“’832816 & B0 S 00T it (51K BA] G45) TR G | b
whi ch val ted by t 20t ransf or mat
{ PO Hie BhES M Thi ¢ a%%" rdat lhafsouﬁé?(?sg%éfte”?es'&%” phase

%cﬁtdm e (ttq_»a&@%ﬂ@”%eg ldQny of aa%ma%ndilght

for "eval uati on was prep aln an approxi mate

SFd@'@Ftﬂﬂd(%%@Yaaﬁrﬂﬁéc@:@ﬁtecﬁ wmt@tdloc&het@aweahamunt

line, a 50 nhi biti on concentrati on of each 25

CQpaiH fdaik ieialadairiton 1dweneiinald ehatefer edluanasdsorbs
| C50% val ue) was determ ned. Using the val ue as an

i rechict atodirl,e cafef i2ni ftay -of2 “edgiulreorvedinedcyf) gheaydll u&ti on
W|th anyloid was - 120 - eval uated. [0330] | C50%
val iel Idfodsden degmldurd ) ey rewdmeat | BRei §0éﬁwwaﬁ rinsed

Tabl e 2-3. Caonmpounds 11-3 showed |.C50% val S_L
with 1 mL of water, and then 1 mlL of diet ether was

passed therethrough to elute 2-[4’'-(2"-
hydroxyethoxy)phenyl] -6- ['*’I] iodoimidazo[1,2-a]lpyridine.
The amount of radicactivity of the obtained compound was
22 MBg at the end of synthesis. Further, the TLC
analysis was conducted under the following conditions,
and as a result, the radiochemical purity of the compound
was 97%.
[029¢6]

TLC analysis conditions:
TLC plate: Silica Gel 60 Fiss (trade name; manufactured by
Merck & Co., Inc.)
Mobile phase: Chloroform/methanocl/triethylamine = 100/1/2

Detector: Rita Star (trade name; manufactured by raytest)
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5 than 100 and had higher affinity with anyloid than

Congo Red and Thioflavin T which are generally known

to have affinity with anyl oid.11the results show t hat

Conpounds 11-3 has good affinity with anyloid |ike

| MPY. [0331] 10Table 2-3: 1C509, values of the present
gﬂqs Experi ment Conpound for eval uation | C50%

vaﬁgga (nnol /L) Cbnparat|ve Exanple I'l-1 Congo Red

CDHPE&H%l%%z%[q6 ga]pyrldlne (non-radiocactive iodinated

form)
[0298]

30 mL of ethyl acetate was added to 2.72 g
(corresponding to 12.2 mmol) of cupric bromide to obtain
a suspension, to which 1.00 g (corresponding to 6.09
mmol) of 4'-ethoxyacetophenone was added. Then, the
mixture was refluxed. After 3 hours, the reaction
mixture was cooled down to room temperature and filtered.
Then, the resulting filtrate was concentrated under
reduced pressure. 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-47-
ethoxyacetophenone (Fig. 2-3, Step 1).

[0299]

1.20 g (corresponding to 4.94 mmol) of 2-bromo-4f-
ethoxyacetophenone and 1.09 g (corresponding to 4.95
mmol) of 2-amino-5-iodopyridine were dissolved in 20 mL
of acetonitrile. The resulting solution was refluxed in
an oil bath at 110°C for 1.5 hours. After the completion
of the reaction, the reaction solution was cooled down to
room température, and precipitates were filtered. Then,
the precipitates were washed with acetonitrile and dried

under reduced pressure. The resulting crude crystals
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[0332] Exanple 11-8 to 11-9, Conparative Exanple 11-4:

Measurenent of partition coeffjcient based on the

octanol extraction nmethod 15[ 0333] Partition

coefficients based on the octanol extraction nethod

(hereinafter referred to as | oaP octanol were

meestr exyspenidat aire genieread | 9o kinovwsn ast aro isfdicatiter and

of perneability of conpounds through the bl ood-brain

20 bely rofermgtHerred haf Taenn, ebéougd 20omas ofEBB) saft0334Ed

A diethyl ether solution of Conpound Il-1 prepared in

Bl e 1y qasrsRi eonEl8)solatdiast s eduad sdlandton and

- 121 - of Conmpound 11-2 prepared in Exanple 11-6
YR )wa s /P téhyi ot e MidBitas oifige an

(
12311 -1 MRY d in_Ref Exanple I1-1
( g Ve e "EEDY Soer B 5cHLAPFGECH=TFL K Ebered
' | d- tain 5 phy.sj.ol ogi cal l.i
ot ARk At 0 SRt R R AR Gy
20y - .
Qra3h MG/ iy wEQ &2 Mo d}&te%géxéiig% &%dﬁ%‘é@f ‘f:rf(?ts%%re o

.t
prepared sanpl e solutions was mmol /'L

phaspehiat & luf fer(dpttebpbnates addeds o adowed by - (47 -

stirring for 30 seconds. After the 10 m xture was

¢ ertthafygdech i) t-16 -d ddoins peed (a6 -] foygd (1i2Q00 Fhpm x -6Q
mn.), the octanol |ayer and the water |ayer were
s&fsired)each in an anmount of 1 nl, and subjected to
measur enent of radioactivity count with an autowel |
gdﬁﬁ%ﬂ@ysten1(Type: ARC- 301B, manufactured by Al oka).

Usi ng .15 obt ai ned radi oact.ivity. count, ,
ogFock MR M Rt SdF S o i S e 2- (47 -
PRALORLEAR) - o OBk RIAICL W Y GaRk An2ehals
standard: tetramehtylsilane) are shown below.
{0301]
NMR apparatus employed: JNM-ECP-500 (manufactured by
Japan Electron Optics Laboratory Co., Ltd. (JEOL))
'H-NMR (solvent: dimethylsulfoxide-d6; resonance
frequency: 500 MHz): & 9.06 (s, 1H), 8.38 (g, 1H), 7.86
(d, J = 8.7 Hz, 2H), 7.77-7.57 (m, 2H), 7706 (d, J = 8.7
Hz, 2H), 4.10 (g, J = 6.9 Hz, 2H), 1.36 (t, J = 6.9 Hz,
3H} .
[0302]
BC-NMR (solvent: dimethylsulfoxide-dé, resonance

frequency: 500 MHz): & 159.3, 141.1, 140.3, 135.9, 132.0,

127.3, 122.1, 115.3, 114.9, 108.5, 78.6, 63.2, 14.5.
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Radi oactivity count of water |ayer [0336] 20The
results are shown in Table 2-4. Al conpounds showed
| ogPoct anoi val ue between 1-aRd?3 It is known that
conmpounds perneable to BBB show a | ogPflival ue between
1 and 3 (Douglas D. Dischino et al., J. Nucl. Med.,
1?ﬁ§§ ]24 p. 1030-1038). Thus, it is inplied that
t E conmpounds have a BBB perneablllty i ke | MPY.

- 122001L0%47L . Tabhen2eds booPLanglcuabiey

Co a 128br1 1.9 Exanpl e 11-8
CDEEHBQ&@H@y%ﬁ?HHH& 3414, b 3?%} aMrY nd L ZagPle

[0304]

364 mg (corresponding to 1.00 mmel} of 2-{4'-
ethoxyphenyl) -6~iodoimidazo[1,2-alpyridine obtained in
Example IT1-4 was dissolved in 4.0 mL of dioxane, and 2 mL
of triethylamine was added thereto. Then, 0.76 mL
(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 &-
tributylstannyl—Z-(4’—éthoxyphenyl)imidazo[1,2~a]pyridine
{({Fig. 2-4, Step 1}.

[0305]

The NMR measurement results of the resulting 6-
tributylstannyl-2- (4’ -ethoxyphenyl)imidazo(l,2-alpyridine
(internal standard: tetramehtylsilane) are shown below.
[03061

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

'H-NMR (solvent: chloroform-dl; resonance frequency:
500 MHz): & 7.96 (s, 1H), 7.88 (d, J = 8.7 Hz, 2H), 7.74

(s, 1H), 7.58 (d, J = 8.7 Hz, 1H), 7.14 (d, J = 8.7 Hz,
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[0338] 5 Exanple 11-10 to I11-11, Conparative Exanple
11-5: Measurenent of transfarnabi-lity into brain and
cl earance [0339] Using Conmpound I1-1 (Exanple I1-10)
and Conpound I1- 2 (Exanple I1-11), a tinme course
change of radioactive 10 accunulation in brain of male
Widhar ér.&ts ((7- eek 8ol’dHzwagHieaduléd.( Q[034@]6A9 Hz, 2H),
dlethyl et her sol ution of Conmpound I1-1 (Exanp

| 1--£0)- lpriépdPed 6ifn E%aﬁél dt1173- & -di chyBHéthér 39-1.31 (m,
solutlon 15 of Conmpound 11-2 (Example 11-11) pre ared

#Hexarpllé iloé dfd éﬂavephﬁp dithet Sol’ufi 8A - ofH

:é@él - | MPY (Conparative Exanple 11-5) prepared in

R Ace Exanple I1-1 were each diluted with 10 ng/nL
ascor hk d In al ' {
to adj uétﬁ?%dl%ac %llg 2 g%%%@%ﬁ%fonr%%rg}%sq%d&%cy'
Mc3@/ Whz)Q- @518l @ach 4@f 7t he,prepangd samphg $0l yhions
was |nJected under 't hi opental anésthesia into the tail
vaie .of tha watgi7The nausswenessacrishieedabyibl gedingis. o,
from abdom nal artery, and brains were renpbved and
subj.ect ed st.o nmeasurenment of mass of 25 brains and
further subjected to neasurenent of - 123 -

rddidd&dti vity (hereinafter referred to as Ain this
Exanple) Mﬁth a S|nole channel anal zer (detector

Lt d,.) .2, 5. 3 6 nuteg after t he |nject|on
Fd@phéﬁ—gﬁﬁg—g;ﬁg&ﬂ@geglﬁﬂﬁbiiﬁ@I of the rest of the
wﬂ%g% ﬁody was neasured in the sanme manner as above
(hereinafter referred to as B in this Exanple). Using

these paaul @M o @3WlS sJ12@1QRCHV @ -dk-3 bk hutkAny1 -2-
per unit m5|ght of brain (4D/g) at the respective

t (e -p@ha k?pﬁ@n@@b@m@@h@@ﬂdtQdaﬂ@y&@d@hdamﬁﬁnMEhhr&hﬁon 1
fol |l owi ng rmula (2-3). Three ani mal s were used
f o /e empmethenblddimEEhyéspéébkﬁéetKméxpngnratioz 9/1),

[0341] 15cYliID g = [0342
90 YL of 2 mol/L hydroch orlc acid, 15 pL of 1 mmol/L

sodium iodide, 100 pL of [***Ilsodium iodide of 436 MBg
and 15 pL of 10 % (w/v) hydrogen peroxide were added.
After the mixed solution was left to stand at 50°C for 10
minutes, it was subjected to HPLC under the following
conditions to obtain 2- (4’ -ethoxyphenyl)-6-
['**I]iodoimidazo[1,2-alpyridine fraction
[0310]

HPLC conditions:
Column: Phenomenex Luna C18 (trade name; manufactured by
Phenomenex Co.; size: 4.6 x 150 mm)

Mobile phase: 0.1 % trifluorcacetic acid/acetonitrile =

20/80 to 0/100 (17 minutes)
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x100(2-3) Bx brain weight The results are shown in
Table 2-5. As shown in Table ? Conpounds Il1-1 and
11-2 showed a significant Inli adi oactive

accurmul ation like [-1MPY at the tine 20 point of two
m nutes after the injection, and then showed a

te c rap ar away in 60 mnutes. These
regg$?s¥%%ggegfb?]h%(ﬁ%§th Conpounds |1-1 and 11-2

poﬁé@éét@fcebiﬁfév§6§8§f@i@?bié;Xb&@rﬁfﬁ%ﬂe@@ﬂ K@@tgctlon

clearance frombrain |I ke

[ 04wl 1 ﬁ?’aﬁ.zz@z Baﬂlaﬁgt_faalga§tivbﬂpl@@uﬁﬂebral n of
the resent conpound after intravenous I njection rats

Coqmaninta Redieachi veadt ettt buiypeonSPeEFFUNI t wei ght
(96.1D/g) After 2 mn.
[0311]

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

[***1]iodoimidazo(l, 2-

and collects 2-(4'-ethoxyphenyl)}-6-
alpyridine. The column was rinsed with 1 mL of water,
and then 1 mL of diethyl ether was passed therethrough to
elute 2- (4’ -ethoxyphenyl)-6- ["**I]iodoimidazo([1,2-
alpyridine. The amount of radioactivity of the obtained
compound was 88 MBg at the end of synthesis. Further,
the TLC analysis was conducted under the following
conditions, and as a result, the radiochemical purity of
the compound was 98%.
[0312]

TLC analysis conditions:
TLC plate: Silica Gel 60 F,s4 (trade name; manufactured by
Merck & Co., Inc.)

Mobile phase: Chloroform/methanol/triethylamine = 100/1/2

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



After .5 mn. After 30 min. After 60 m n. Exanple
I1-10 Conpound I1-1 0.90 0.52%¥% 06 0.01 Exanple I1-11
Compound 11-2 0.89 0.66 0.13 0.04 Conparative

[0313]

Reference Example II-1: Synthesis of [**’I]-IMPY

[0314]
[*#*I]-IMPY was synthesized in accordance with the
5 following steps for use in Comparative Examples for
evaluations on measurement of logPectancr and accumulations
in brain.
f0315]
In accordance with the method described in a
10 literature (Zhi-Ping Zhuang et al., J. Med. Chem, 2003,
46, p.237-243), 6-tributylstannyl-2-[4'-(N,6N-
dimethylamino) phenyl] imidazo[1l,2-alpyridine was
synthesized, and dissolved in methaﬁol {concentration:
img/mL) . To 53 pL of the resulting solution, 75 pL of 1
15 mol/L hydrochloric acid, 60-70 uL of [**I]sodium iodide
. of 224-253 MBe, 10 pl of a 1 mmol/L sodium iodide
solution and 15 pL of 10% {(w/v) hydrogen peroxide were
added. After the mixed solution was left to stand at
50°C for 10 minutes, the solution was subjected to HPLC
20 under the same conditions as in Example II-3, to obtain
[***1I] -IMPY fraction.
[0316]
10 ml of water was added to the fraction. The
resulting solution was passed through a reversed phase
25 column (trade name: Sep-Pak (registered trademark) Light
C8 Cartridges manufactured by Waters; the packed amount
of the packing agent: 145 mg)}, so that the column adsorbs

and collects the [***]1-IMPY. The column was rinsed with 1



Exanpl e 11-5 1231-1MPY 1.19 0.97 0.23 0.09 5[0344]
Conparative Exanple 11-6: ex vivo autoradi ogram of
1231- I MPY using rats of amyldid-i njected node
[0345] (1) AO01l-40 (manufactured by Peptide Institute,
INC.) 10 was di ssolved in phosphate buffer (pH 7.4)

d_shak t 37C f 72 h t / mL of
23&‘&28 SR°BF - ag3Pegarba LABL e L AoRYLr SFBFE FRg pBosed

ARG IURETR 5,40 W05, SO, oyl 348,450
sagesen vy ey B g

cophk@her?. BnRLTOE anam spBal,gsbubhgred-ahyshol 0gheaame
saline solution (pH 7 was injected into an

5awsﬂah@udn@uabeaésaelgadt he pihepisi de-of 4he 4ata result,

10

15

20

25

The rats were exam ned 1 day after the injection of
t hehanyhdidchaspeasi parapg dhecphosphpbenduder egs .
physi ol ogi cal saline solution (pH 7.4). [0347]
(3)p323), _1j IMPY was dissolved in a 10 ng/ nL

ascorbic - 125 - .
Example II-7, Comparative Example II-1 to II-3:

Measurement of affinity with amyloid

Affinity of the present compounds-with'amyloid was
examined -by the following in vitro binding tests.
[0318]

(1) APR;.i; (Wako) was dissolved in phosphate buffer
(pH 7.4) and shaken at 37°C for 72 hours, to obtain 1
mg/mL of a suspension (hereinafter referred to as amyloid
suspension in this Example) of aggregated AR (hereinafter
referred to as amyloid in this Example).

{0319]

(2) According to the method described in a
literature (Naiki, H., et al., Laboratory Investigation
74, p.374-383 (1996}), the amyloid suspension was
subjected to qualitative experiment based on fluorescence
spectrophotometric method using Thioflavin T
(manufactured by Fluka) to confirm that the aggregated AR
obtained in (1) was amyloid (measurement conditions:
excitation wavelength of 446 nm, and emission wavelength

of 490 nm) .
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aci d-cont ai ni ng physi ol ogi cal saline solution to
obtain a sanple solution (291NBg/nL in radioactivity
concentration in the sanple solution). This solution
was i njected under thiopental anesthesia into the rat
through the tail 5 vein (dosage: 0.5 nlL, dosed

r adh tivity: 14.5 MBg equival ent). [0348] (4)

Brain s renmoved 60 ninutes ter .the | ction to
prepar &'a BF&R %§Pﬁbgo F%fomSﬁgoﬁﬁﬁFS%ﬁ wth a 10
m-Cr.ot o ty CMB0509, nuf act he
kn%ﬁter-qﬁgéamb§ﬂg& 0s€d Fbggh |%§gﬁh§%&F§tggb§é%Egg
h }ﬁﬂQ:JHE% [ carsi 13 SQr
o?&g BIOIﬁgglngt¥£g§§Zer fyiézow% S- gSOg?gnggufg%?Ergd
bya rEHHIHNGH R A @011 31HR349hafrer reBRrAEletot Be
conpl etion of the inage anal ysis using the Bio-inmagi ng
AngFynizey, - pamholgived pStepiafiedg fwickh aThiadklangnpTevwagsor
carried out to performimagi ng by use of a
f |2uolrde seancephiestyds tepe otisrudet, ured. bii SNOK@RA20n ethanol .
Corporation; type: TE2000-U nodel; excitation
weve | Gamgtch Re400 -4 v ide e @nido 1§ -Mekalvangtr A4’ 415, Ny .
Thus, it was conflrned t hat anyl oi_d mas dep o;géed on

t KB T GHed 4mEng) phesw)l] begssshissels. (3egedng Fnﬁ@é?rfed

by aut or m_and Thi of | avi.n_T _stain

brigl 2% slqag)@ %fﬁt 't §PVE TP ﬁfyaﬁ)}’la&il&b\%gsrFﬁ?SEFdeere

[ [ his figure, a marked

ag%igﬁﬁ£flon 0 dA%FEE%%S@ﬁEVEMaS - 126 - observed in
gm%gdaI0|d nucl eus on the side to which the

anyI0| suspensi on was injected, but also nonspecific

accunui gt | gMPwasaebsghvedstiaedhatecmdtihgr tohehe method

anyl oid was not injected. 5[0351] Exanple 11-12:

Calefsiamstsiconirofa ilnvginag uafe dmpluend i @. Phraeh afl035d] Med.

The foll owi ng experinment was carried out in order to

16 hetani4fe wiet Hex®03my)l oid in brain can be i naged by

th@Efogpound of the present invention. [0353] (1)

3 (Wako) was dissol ved in phosphate buffer (pH
7.4) and s n f r..7 o_obt aj 1 :
ng/ m. g% ag§§§p€§§P§§gbfggégégggﬂgglﬂp ?Ee%g#%% %e?OIutlon
refiRnrRek @%&@Hd’:ﬂ & SYSARAS AN (¥l he ExgmLasbrepared
[ 0354] 2.5 pL (corresponding to 25 jig) of
t hevany 110d d(ﬁu%ﬁﬁl%n@lldﬁﬁs duRipeeisddr prepatrednpgdakoid (1)
nucl eus on one 20 side of a male Wstar rat (7-week
olviBre Abl smadomtd dln 12.35 hptviofe @& euhos glaumibufbetedning
physi ol ogi cal saline

phosphate buffer (pH 7.4), and samples at final
concentrations of each compound for evaluation, ['*°I}13-

I-BTA-0 and amyloid shown in Table 2-2 respectively was

prepared.
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solution (pH 7.4) was injected. into an amygdal oi d

nucl eus on the other side of the rat. The rats were

exam ned 1 day after the infééﬂ#%ﬁ of the anyloid
suspensi on and the 25 phosphate buffered physi ol ogi ca
saline solution (pH 7.4). [0355] (3) Compound

IIT§3@% di ssolved in a 10 ng/ nL ascorbic

aci d-contai ni ng physi ol ogi cal saline solution to -
127ablebt 8i-@:a Banple cohcenoral2endBghl darh compound in
di ®awpiei s9lebherntration in the sanple sol ution).

ni s sol ution vWasphbRh&Ct ed-dirder dhippent atsranest hesi a
Ntikpk P emd it throf’&h t he éimcbm &k edpsage:pf g ni, Amyloid
psed radi Oa‘vté\)/dl‘h)ﬁtléig- 13 SR equ lecSHée)ntrE%é@

U|a|n wu rerpved—60-m-nut es—afterttheinjectiop

E ¢ 1 @Albrain sliced of 10 pmin thlckness wWth a

ﬁ?e(t pE”"¥MEG80S, manufactured|by LEICA). The
Do ce—was—expoesed t o rmmlhi magi ng plate for 20
ﬁ? ud ?1enﬁbmmgenanakymbsHMBﬁiOﬁr|ied out by use

| ng Amal yzer| (¢ pe: 0BAS,2500 ganuﬁzgturflmml/L

5 'J:ri:!i:\')’é Corporation)). 9-0357].115¢{5) | Al AFCErPTH
90 of thegyiyage |andlys?s a8Phg|the Bio-imagli ng
naly;gr3 pa hologlcal stainﬁﬁglm}th Thioflavin T was

ar T,E0, 98 0 JIREEQI |magi ng by use of a
uor§§gﬁnce n1c&@5§ope (manuf actured by N KON

—+ 0 ><1cro =l

Corporation; type: TEZ2000-U nmodel ;" exclitation

wavel engt h: 20 400-440 nm detection wavel ength: 470

nn} gs, it was confirned that anyloid was deposited
?%e lice (Fig. 2-6b). [0358] Fig. 2-6 shows images

by aut Qﬁ?d'@egé}@r%mgf‘s vaﬁ{%rﬂ‘ﬁ aﬁ%ﬁ'd’ﬂd’{% af, t was

brain slice of therat to was |nJect

| nE{BTeRebhabdyh AS15hawohH @hzsmilﬁwxe@hﬁn@)aré@% 96-well
accurrul ati on of radioactivity was observed in the

anyicadpl st @ucI®ies miridpd stied € it1d ashiwdith +hE28ampllee
anyl oi d suspension was injected. On the other hand, no
sigpl et tamt weeuwhalen ot of Jhwantiei| t%ﬂﬁ/\/asvr@bsasr \asif ©

in_the amygdal oi d nucl eus on the side to which the
ph§z%¥ of o%g - sdfiee &8Ik ISGRDEs Sodiédoad wagofpareyed

mn 5 the other sites the ut o adlo ram Jittle
accu %\lﬁl%rﬁ'f F°% afi et t V\Q_srao é}&\f‘%ﬂ zrﬂ uldptigicreen™-
otIh@r é‘!ﬁ\ t Vﬁﬁ_ ny| €025 r
e S A o Y a0
condirARg 4 hedcidly 11l b R o8t 1k theSi flesm’fw-e_c BTA-0.
radi oactivity is

[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 B),
and radioactivity of the glass fiber filter was measured
with an autowell gamma system (manufactured by Aloka,
Type: ARC-301B) (hereinafter, A denotes the radicactivity

level in a sample with zero (0) concentration of each

compound for evaluation, and B denotes the radicactivity
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10 accunul ated (Fig. 2-6b). [0359] Thus, Conmpound II-1
showed little radi oactive accupulation at the sites
other than anyloid injected sites, and showed little
non-specific binding to the 15 white matter observed
in [123- _ I MPY. These results suggest that Conpound

| Le¥eposseasesmphcextehl enpotapubif bt 9rohigheyi ng
anyloid in the total autoradi ograminage. These
reQuCEQtaBEéOngéeG@Chhaﬂmﬁﬁﬁﬁguﬁ@fI@Vilﬁétéo%bnpound
t hat possesses a high specificity to i maging 20 of

i nfRaéeér ebr al anyI0|d [ 0360] Exanple 11-13:

25he GaneSPPoEettrds %ss%@%ﬁ;?%ﬁf?au%ﬁ' D Rl /L of

I
S b MR Ear BPh MR IP L RE a2 R HEADD Sha TRAUTAL of
Ogmwg@awgks aglﬁggkga wag tgglpg@eéga) to thd29ame[ 0362]

es by au di ogram and Thi of | avi n
Eéb@h%gsogst5859£§b8d35b69e05ntmﬁ rahat Qs Whit6hmeasure a
a loid was injected intracerebrally. As shown in 5
t hhgibhouioite MBUKED arios nmedadinonl ofadashoaotiw thevel
was observed I n the amygdal oid nucl eus on the side to
wiaehdelienatdybhei theubpehgronndasadnpact évitFrbavehe and
result of Thioflavin T staining in the site where
r adiedadni theycaasuaetinnl afethei inhdBitsaAR; ERBECt hat
anyloid was present in 10 the_accunul ation site. On
t H eéﬁﬁéﬁfﬁﬁﬁdreﬁﬁrgﬁgnFPlEﬁnP ccumul ati on of
ﬂ% %g?t|V|ty was observed in the anygdal oi d nucl eus
on’t side to which the physiol ogical saline solution
was i nject 0 r t t 363bve in
Cbnpogﬁ ?ginﬁhgggdfggﬁgggg%?gggtP%ieg%dﬁﬁ%?%?%%n in
Si(yes aakihgk)t haReamihobdth Bheehedoskwhesdebtimingd by the

following formula (2-1).

{0328]

B~ BG

x 100 (%) (2-1)

[0329]

A graph in which values converted by probit
transformation from the obtained inhibition ratios were
plotted relative to logarithms of concentrations of
compounds for evaluation was prepared to obtain an
approximate straight line by the least square method.
Using the line, a 50 % inhibition concentration of each
compound for evaluation (hereinafter referred to as ICse
value) was determined. Using the value as an indicator,

affinity of each compound for evaluation with amyloid was
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accumul ati on was highly suppressed as conpared to

1231- IMPY. As a result, the whole i nage was provi ded
with a 20 high capability of- it#agi-ng amnyl oi d. These
results suggest that Conpound 11-2 is a conpound that
possesses a high specificity to i magi ng of

intracerebral anyloid. 25 - 130 - [0364] Exanple
11e¥Va1vugkgthesi s of 2-[3'-(2"-

hy roxy?thoxy)phenyl]-6-iodoinidazo[l,z-a]pyridine

(n Arddiloact i ve i odi nat ed form 5[ 0365] 50 nL of

et hyl tat e .was ded.to 8.60 correspondi,ng to

26. 0 miSEY §F18G0 Ale BESCRURRY T 2N Y Aiesdng df, shown
t 0 ;whi oLut i 0 corresponding tp 22.0
it % 25 ar o9 et BRehane THC o Sha Ter i Less

- hydr oxy ophenone Tn

SaCEEQEQIW@S?ﬁQdEQd Eﬁsg?r: %fﬁﬁﬁH%F%Eghngﬁg§5§dm@ﬁan Congo

refluxed. Arter 2 hou e reaction mxtdre was
cogkadadawrnt 8180t enRal ahubecaglntihi el efinodhio have
resulting filtrate was concentratéd under”reduced
preassinety Thetheshgueivas The Setmert: 4 Nsidd Y hac eicifbunds
and 15 subjected to decol oring operation with addition

of I3cBi heschardoaf fifihew, wihk asglbidnyikel DMPYN was
filtered and concentrated. The resulting crude product
wad0patified by flash silica gel columm chromat ography
(elution_solvent; hexane/ethyl acetate = 2/1) to

obt ai TP1£225320 Lfewr VEINEFdPEg 16 PyesemroLpmppunds

2- brfono- 37 - hydr oxyacetjophefapeuhdi br 2- 8] SGep, Wal
[0366] 98TRTG T r espandi Ngevia@ude 25 Mol ) of (ﬁzlola/;)es

2- bri oo@mp3 rat hyed maxygretiophenone and 1.00 p
(cofrespondimgito 4.55 [25 mbPJI0fed ~1000
2- am oewhraodepExkbdp e (Wer e _di ssol ved 1 n b0 nL of
acetlonitril gx-The resultindmgﬁﬁé?YﬂhTMas Fef | uxad®i%h
an oi Copatrht tite E20@ ¥eor| 2 hour§M %Vter t he conplgtéon
of {he reactlifoh, the rgaction 30l ution was cool 3" Hown
to Example II-7 Compound IT-3 66.9

[0332]

Example II-8 to II-9, Comparative Example II-4:

Measurement of partition coefficient based on the octanol

extraction method

[0333]

Partition coefficients based on the octanol
extraction method (hereinafter referred to as 10gPicranol)
were measured, which are generally known as an indicator
of permeability of compounds through the blood-brain
barrier (hereinafter referred to as BBB).

[{0334]
A diethyl ether solution of Compound ITI-1 prepared

in Example II-3 (Example II-8), a diethyl ether solution



- 131 - roomtenperature, and precipitates were

filtered and recovered. The peéctpitates were washed

with acetonitrile and dried under reduced pressure.

The resulting crude crystals were suspended in a m xed

5 solution of 10 nL of water and 1 nL of nethanol .
TRénCompound1@Ink srepasatuf Bt BYagBdpul -6 (Example II-9),

hydr.ogencar bonat e_sol uti on was added thereto, and tge.
nPREUFe CHEE BN PEREEISPORE SO/ Rit és asiAYFanbrepared in
ul trasoni ¢ washi chine. Precipitates re.filtered
REEREaBEE, BaaPPOm The 1 QCPEBAT EF RECaFRant te Th 2} St
sufficiently . washed. w th, wat dri.ed_ .
O RN R I T T RE T
2 i 2:63'1n8Y nydhabadiusted t

> igégfggggéé?%}z?a 5§Eigﬁgg¥? ?g.%%?s? fop 2). [ 0367)
13gepaLateb¥, -8ndRndrbe9rhesponding Meq2RL0 MWi) wf of
2- bronoet hanol and 2.72 g (corresponding to 40.0 nmol)
obcitahdaz ebe nneeacti sgokedpirBpdbedlsafple solutions was
di net hyl f ormam de, and cooled to OC. Then, 5.50 g
( eddedspondiing ft 6 020mO1lhobhosphate buffer (pH 7.4) was
t - butyl di phenyl chl orosi | ane was added thereto. 20
Aegded héoddauedoRynBRiuréndasost BPr egcandpeomiter the

tenperature for 18 hours, a saturated sodium chloride 2000
10 sEHtHER Was S686d1IuAgeXE FAcRedOVRFBES RESTI tHI® !

et hyl acetate. ,The, conbined.ethyl aceta I
dre dxoggrméﬁhﬁdrgﬁg SSEFﬁﬁ%séﬁnge?ngngﬁgoﬁ%g%?rggggr
ugdet 2arpeduced B agSubCanllfcr 83U kg shude.Bseduel co
was pur|P ed by silica geF col umm chr omat ogr aphy
(eldkheBmagkvent rabiexaneiothyl cacataketr 36/ dhtbRell gamma
obtain 7.04 g (corresponding to 19.4 mol ) of
1o 2T4be: ARE3201Bhumghdifpbenyksi bgxglekhane Using
(Fig. 2-8, Step 3). [0368] 300 nmg (corresponding

15 t ahe. @@Badfmld) r@.ﬁl@a@g'lﬂ'lty count, 1oOgPoctanol WaS
hydr oxypheny1l) - 6-i odoi m dazo[ 1, 2- al pyri di ne was
dicgderveded ilp sogordagredivfethyPeofREALde™ 4Ad<370 ny
(corresponding to 2.68 mml) of potassium carbonate

3§§§ed thereto. Then, 357 ng (corresponding to

0.982 mmol ) of 1-brono-2-

(t-butyl di phenyl sj | oxy) et hane S. added, t hereto. After
tgg peact i on, i f{ﬁf@ﬁé&”i@t F?l‘ﬂ\é@f?}‘;?g&ﬁﬂ dE°2 hpyrsy) a
10 Sat<itat ed S8di Andivhictritterosor o wetendeverdded, an
extracted three tines with ethyl acetate. The conbi ned
ethyl acetate |layers were dried over anhydrous sodi um
suloizated, and concentrated under reduced pressure. The
resul ting crude product was purified by silica ge

20 col umTiEs nemwhtd Greaplipyrelin iT6d lsoldrent ; ALl compounds

hexane/ et hyl acetate = 3/1) to obta“y 477 g,
( C1ESh diilHThgrat (R IYA Bigrgelyl And 3. It is known that

3'-(2"-t-b | di | si| h h 1] - 6-
| G PSS B PG 5. Oty Lt Rt veen
2%4£%dn%((55&f§£PQHl%g§%%ﬂ%67é¥ %HPH);ﬂfrﬁﬁhﬁFmgﬁF}-

(1983), 24, p.1030-1038). Thus, it is implied that both

25 compounds have a BBB permeability like IMPY.
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but yl di phenyl si | oxyet hoxy) pheny1] - 6-i odoi m dazo[ 1, 2-

al pyridi ne was dissolved in 0.98 nL of

tetrahydrofuran, and 0.93 nt éf2a-1.0 nol /L

t et rahydrof uran sol uti on of tetrabutyl anmoni unfl uori de

was added thereto. After the 25 reaction m xture was
stlrred at roomtenperature for 15 m nutes, anmoni um
chi®??dE sol ution was added fol | oned by addi tion of

5.0 nL of ter and 0 nmL of acetoni rlletofllt

preci pi t at €& 1orie ¥i | Oélrpéeltamle\éff‘]g T ates %r%resepitsscompound

wgtsh_ed \i\ﬁthE%trQﬁerﬁpd acet@ioblhde |1 §B5s Or deh: o
optaln 14 T I bJUHUIHg to— 031G mol-)—ot
213 - (2] S| rn e L2
hydr oxyettioxy) phenyijs6-1odornmdazof i 2-afpyridine
(Fig. 2-8 P8repesil-s| 0Fpopound IThe NMVR neasuf ement
results of the resultimn

(2" - hydr oxX57ErRERyH Pife 1y%PmBOLFI%53d6Fn¥ dazo[ 1, 224a] pyri di|ne

(i nternal Standard: tetranmentylsilane) arée shown
beI ow. [0371] 10NWR apparatus enpl oyed: JNM ECP-500

@ctured by Japan El ectron Optics Laboratory Co.
Lt EQL)) 15 1H NI\/R (soI vent :

7. I\fé'a(éﬁﬁéﬂeﬂt 4(:51( %J?éiﬂsﬂeﬁaﬁﬂillltﬁ 12rh¥o ]&H)aln and clearance

6.93-6.90(m IH), 4. 06(tT, J=4.6Hz, 2H), 3. 75(T, 46 Hz,
2H)0339372] Exanple 11-15: Synt hesi s of

6-tributyl stannyl-2-[3"-(2"-

hydr oxyet e x§dmpewmyd | T hi Hatfanpla] i+ 1@ reend 20mg8n8id II-

70 ding to 0.184 mmol) of 2-[3 2"
%@gﬁgg j eiﬁ)on I -g]a- @%%@%%é{@@%&oﬁyﬁ(@l@ﬁlw
bt e 11-14 was dissolved in 4. of
3.%@?—"&?@ AT 0T T (4 T Ao e ki weer’ o1a)
tﬁﬁﬁ?ﬁﬁéasured.

[0340]

A diethyl ether solution of Compound II-1 (Example
II-10) prepared in Example II-3, a diethyl ether solution
of Compound II-2 (Example II-11) prepared in Example IT-6
and a diethyl ether solution of ['¥*I]-IMPY (Comparative
Example II-5) prepared in Reference Example II-1 were
each diluted with 10 mg/mL ascorbic acid-containing
physiological saline solution to adjust radioactive
concentration to 8-12 MBg/mL. 0.05 mL each of the
prepared sample solutions was injected under thiopental
anesthesia into the tail vein of the rats. The rats were
sacrificed by bleeding from abdominal artery, and brains
were removed and subjected to measurement of mass of

brains and further subjected to measurement of
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25 Then, 0.20 nmL (corresponding to 0.39 mol) of
bis(tributyltin) and 14.0 ng,6a8 catal ytic anount) of
tetraki s-tri phenyl phosphi ne pal | adi um were added
thereto. After the reaction mxture was stirred at 90C
for 20 - 134 - hours, the solvent was distilled off
urded creducedypressatratffhe reseduedwas psrifiedtibys
flash silica gel columm chronmatography (el ution
sBkuepfe) hexahedeshpylacehanpe: 2na)veerobdatacyar OUyme
(corresponding to 0.134 5 nnnl% of
6SPreBuitphsfanhyred- pg' OH¥O. KOKEN KOGYO Co., Ltd.) 2, 5,
hydr oxyet hoxy) phenyl i m dazo[ 1, 2-a] pyri dine (Fig. 2-9,
Sgépaﬁi. 6ponTRYtTHe Wnﬁﬁ@uﬂ%ﬂr@ﬁ%%}ésulq%rtd"fe%hé:%le

PR AB O o RERE P PH BhEomYEs25E Scbb drhale; hody wups

- ERE G R e G
}aeﬁ%gégggkscgmcﬁqt tﬁf%s'—EQanﬁ&Qﬁ Y @hindtihedJEQL))

vent: oroformd , resonance frequency:
5BaMIzrmeht Tr88ul s, Jrzd0o09ctiveldipt r 7082168, pdd Wnit
7.64- 7.50 (m 3H), 7.34-7.31 (m 1H), 7.18-7.17 (m
142} gh6. 86- v6aBX (BID1Y), ad. PBe(kespectiv8 Hime2phpints
3.98 (t, J - 4.3 20Hz, 2H), 1.69-1.48 (m 6H)
1wB@elca2cpimtédl)in act¢ordanse(witBHpheofolleyving formula
7.4 Hz, 91-1). [0376] Exanpl e 11-16: Synthesis of
2{B33J)¢2"-

hydr oxyet hoxy),phenyl11-6-[ wf l.i qdoi m dazo[ 1, 2- a] pyr.iLdi he
25[ 0377 e¢ a%lgéﬁéowﬁEeokss 2280 TG BEPGh ppnEYALOLRE
6-Lr] | stannyl- 2
[§E?Pg%%%§§rg%?étﬁ%i??ﬁheny|]inidazo[l,z-a]pyridine
(gengeptration: Inmg/n) in methanol/dimethyl sul foxide
(in -"135 - aratio of 9/1), 150 pL of 1 nol/L
hydrochloric gcid, 15 pL of 1 mmol/L sodi um i odi de,
28QIIpE 3Hsediku® i odi d2-dfF 274 MBg and 15 pL of
10 -lc (ﬁﬁ@ﬁ“ﬁyﬁﬁﬁﬁen peroxi de were added. After the
m xed solution was |eft

[0342]

The results are shown in Table 2-5. As shown in
Table 2-5, Compounds II-1 and II-2 showed a significant
radiocactive accumulation like ['*°I]-IMPY at the time
point of two minutes affter the injection, and then showed
a tendency to rapidly clear away in 60 minutes. These
results suggest that both Compounds II-1 and II-2 possess
excellent transferability to brain and rapid clearance

from brain like ['*I]-IMPY.
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15

20

5 to stand at 50C for 10 mnutes, it was subjected to
HPLC under the follow ng conditions to obtain
2-[3' -(2"- - 124 -
hydr oxyet hoxy) pheny1] - 6-[ 1231 ]i odoi m dazo[ 1, 2-a] pyri d
ne fraction. [0378] 10HPLC conditions: Col um:
thﬁgggnex Luna C18 (trade nane; manufactured by

hex Co.; size: 4.6 x 150 mm) Mobil e phase:
0. Thbiikl nopoageticaatiiteadsaribiilien=1206881h008/ 08
(1presentespmpbubbowstatre int A vehbiisn inPeteebar (rats)

U traviol et visible absorpauiesaeiiee gDaira®ltdh per unit weight

mavelenq%h 282 nnm) and radi oactivity coxut/ey

(manuf actUred by rayt estardeppe STEFKEY § 0372Fc2050 M af

ter 60

of water was added to thenfifiactijon.mikthe resulimg min.
SsolEgbihmie was passechd ht oug h revers 3% phase col um 0 01
(tradeimane: SeprRak (reqi s%ered tr nmar k) L?'gfﬁt C8 )
CaExanmliges mafofiaatndr ed b ters GQ% pa(ked 2§Dunt 0 04
of @Retlpackling &oent: 145 fQ) SO t hat°% he | col U ]
adspabe-i?8 land col l ects

2- E3amgl2z” - Hy di° 6k yi@tPhoxy) phety 1] {6- 0.97 0.23 0.09

[123H+4%doilmi dazo[ 1, 2- 8] pyri di ng¢.. The col urm was

rinsed with 1 nL of water, and then 1 nlL of diethyl
et her was passed therethrough to elute 2-[3" -(2"- -
1360344P3-, hydroxyet hoxy) phenyl]-6- [

i jiodoi mdazo[1, 2-a] pyridine. The anount of

r adowpgtavivy Efambke obl aé nedx colpoumdt wbsdiddPa® B2 I -

at the end of synthES|s Further the TLC anal ysi s was

re/g the radi ochem cal purlty of the conpound was
%%80] TLC anal ysis conditions: TLC pl ate:

Sl|l0a 1rﬁcﬁﬁmbgg%3e 3 nane;, eaufactuced by, 19 1nely

Nbrck ase:

Chl,9& %Péé@f@é@am'ﬁﬂééﬁﬁé‘&’é i Pl é@-@/%/ ) ?% [Ol‘gég(ﬁn

Rita Star (trade nane; manufactured raytest
37°C for 72 hours, to obtain 1 mg/mlL of a suspension

aggregated AP (hereinafter referred to as amyloid
suspension in this Example) .

[0346]

at

of

(2) 2.5 puL (corresponding to 25 pg) of the amyloid

suspension was injected into an amygdaloid nucleus on

ore

side of a male Wistar rat (7-week old). As a control,

2.5 pL. of a phosphate buffered physiological saline
solution (pH 7.4) was injected into an angdaloid nuc
on the other side of the rat. The rats were examined
day after the injection of the amyioid suspension and
rhosphate buffered physiological saline solution (pH

[0347]

leus
1
the

7.4) .

(3) ['**I]-IMPY was dissolved in a 10 mg/mL ascorbic
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Exanpl e 11-17: Synthesis of 2-[4'-(3"- 15

hydr oxypr opoxy) pheny1l] - 6-i adaizg dazo[ 1, 2- a] pyri di ne

(nonradi oactive iodinated forn) [0382] 50 nL of

ethyl acetate was added to 28.17 g (corresponding to

126 mmol ) of cupric bromde to obtain a 20 suspensi on,

t mashl -clora esolimtd ghyefi 8 0t8 g I cerliespeediung oo t60oPtain a

mol ) of 4'-hydroxyacet ophenone in a m xed solution of

S5Ganp lef setlilicac et & BaylehLb 6 nnir aghl ogisitd Ve ftor wongsntration

added. Then, the resulting m xture_was refluxed, After

5 e, SERE Lo £ ) xt uTB1RagOLBELRE ¥8S doWhEEBed

room tenperature and filtered., The resultin filhra e .
-dﬁée tail

1A CRCPSTEE I S TG Ge d T Codber & A tTRETPHS

was .di ssol ved i hyl acetate and subjected.to
dé"(?&rbr(?dﬁjfagﬁér Dot th e R oot o e 1ong: MBS

- 7 .- , the resulting solution was filtered and

con éﬁ??ggggf The resulting crude product was purified
byifd4ash silica gel colum chronatography (elution
soﬁvent: chl or of or m net hanol = 20/1), and

recrystal | Bzadnd whcorepblrld aoemahetpet abkeuntiehehjection
to obtain 7.25 g (corresponding to 33.7 muol) of

2-thr grepdre by dnedyacdtiegherione @R dn 2hi@knStsepwirh a
[0383] 987 ng (corresponding to 4.55 nmmol ) of

2 grgrakotie (TypedridRpEdét oplrandas tawedl bg0 IFICA) .  The
(corresponding to 4.55 mml) of 2-ani no-5-iodapyridi ne
WeE Id] £dgiCFe HaSh SPARETHECaddt dAPEiNPe PLRLE rfé%/fu EOi Rgurs.

PO T S BB B R o i
‘ . L ut i
trgﬁ%tteilgi% 294 é)nz%ri’ VR?P%OOIB%% —%%% ét &a#l%fra% @gﬁg by

ure, precrpitates wer tere

regpMeredy cH®JYRGIdN)t.ates were washed with
acetonitrile and dried under reduced pressure. The

remd4ding crude crystals were suspended in a m xed
solution of 10 nL of water and 1 nL of nethanol. Then,
20 abotf) 16ferofthe sampigtédnsodi tirehyirogenoalyenst esing
sol uti on was added thereto, and the m xture was .
sdie e ivpei s finadives Tus Rg el AR iCrds Siitd PEShiRE R
machi ne. Precjpitates were filtered d recovered.from

; THIF r’f{jﬁ FAFTIES A &t By Wedled "R AwEYemSe ©F
. | ! ;
ang &%o%sgcﬁeﬁgg gwjg@g%% I)fm%?wa%tu&%do WA R MY

(correspon
2- s S OEYP ) 182 00Rde) HckRAal bakrialyididiva®elength:
(Fig~ 2-10, Step 2).
400-440 nm; detection wavelength: 470 nm). Thus, it was
confirmed that amyloid was deposited on the slice (Fig.
2-5b) .
[0350]
Fig. 2-5 shows images by autoradiogram and
Thioflavin T staining of the brain slice of the rat to

which amyloid was injected intracerebrally. As shown in

this figure, a marked accumulation of radiocactivity was



- 138 - [0384] Separately, 7.0 g (corresponding to
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50.4 mmol) of 2- bronopropanol and 6.86 ¢
(corresponding to 101 mmol) -oftZéni-dazol e were

di ssolved in 50 nL of dinmethylformam de, 5 and cool ed
to OC Then, 7.59 g (corresponding to 50.4 nnDI) of

| di et hyl chl 2 added t her et
B PEREEToh W REURBYMHE LELFy Poq L6t or 6Bt PempLta b onich

spéP%ﬁf@%#8?PdShgmgﬁﬁigﬁphgggnt3%F§%9engﬁr% ggggg?nes
W Egeghﬂgygcﬁhﬂﬁﬁ t-a{Bﬁ &agbLped. gLat E%{fxgﬁ_’égc@;%%@ygfswhere

ried over anhydrous magnesi um su
cogﬁ§m55gt@gSqugrlﬁgggggg pressure. The resulting
crude product was puiified by vacuumdistillation
(100€5170 nmHg), to obtain 7.23 g (corresponding to
30.2 nmmol ) of 15

1- Bxanpi8- (L-bot yedhfethyt sohoxy) pragine ¢Fi gnyLoid,in

Step 3). [0385] 2.00 g (corresponding to 5.95
nneri of 2-(4'-

droxgghenyl)-G-iodoinidazo[l,z-a]pyridine was
di §83P%ed 20 in 30.0 L of dimethyl formanide, and 2.47

g (correspanding.to 17. pot assi um car ponat e
was adaﬁa %‘f’ﬂiﬁg’lﬁgﬁxﬁe{&@??és%ﬁdFﬁﬁr%%d5019‘5 Fgpyder to

of but di thy si ] ox r.opane was ,ad
et e PR A L T S 1 R SE T dIRE 1 it
ro, r r was suppl enent ed
MA?ﬁhgéggﬁgygtg%éégﬁ%%%?ghggfé%ﬁéé%]utlon and

exfoawsipd three tines with ethyl acetate. The conbi ned
ethyl acetate |ayers were dried over anhydrous sodi um

sul f at €31) arf3,-;; 1{88ko)ceoneeditabededndar phedphate buffer
pressure. The resulting crude product was purified by '
si [PRa7 gkl aod usirlcdn o?tﬁhtb@r%pﬁg/r (& dtcvlms,sdicvem:ttaln 1
hexane/ethyl acetate = 1/1) to obtain 1.52

(B9 r&%p%fwd‘? n‘@“?@erﬂsjg@l rF’PI%I‘3)‘-:f93"fe$5‘t[%l p(fB u"fereSmafter

but | sil ox 0POX heny.l daz [1,2-
a]’b%#%‘f%‘id‘{% t%ﬁ?ﬁgﬂgt%‘ﬁp I';QIJFZ%?Af (3 txg'lmp(ies)
onding to mmol ) o -t-
§%?ﬁethyIS|onypropoxy)phenyl] 6-i odoi m dazo[ 1, 2-
10 a] pyzj dine s5QlyRtdihp & Bl
tetrahgdiofuraﬁﬁﬁgﬁé 2. %?ah'léﬁa 1.0 %%i ot the amyloid

t edu btk Direns Sl dtosd cnfnﬁcetanawy;gmmm widleas @@ one
was added thereto. After the reaction m xture was

stsrdedhita noole tWipsaatnate forwedk minlt.esAsaanoontmol ,

chl oride sol ution was added fol |l owed by
2.5 uL of a phosphate buffered physiological saline

sclution (pH 7.4) was injected into an amygdaloid nucleus
on the other side of the rat. The rats were examined 1
day after the injection of the amyloid suspension and the
phosphate buffered physiclogical 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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15 the addition of 10 nL of water and 5.0 nL of
acetonitrile to filter precipi2trat-es. The filtered
precipitates were washed with water and acetonitrile

in this order, to obtain 1.03 g (corresponding to 2.61
mol ) of 2-[4"-(3"-
hyditexypropexyplphemy LEi6n d@8i MBdadmd] in2xafppeardinety
(Fig. 202-10, Step 5). [0387] The NVR neasur enent
r@gﬂq@pt@ptp@@ E8s Ghei gm@lp4solutlon). This solution was

(3" - hydr oxypropoxy) phenyll- 6- |od0|n1dazo 1, 2- a] ridin
1ﬁ3ﬁF$ﬁﬁa n§€5n&ﬁﬂ@pepé@#aﬁﬁﬁﬁyﬁgﬁﬂgné? 3 Ehenbus through

ow.__25[ 0388] NVR a pal at us : ) )

SRR 00 i dPaeEhr od By Toapar “BReCAESRAERIVEEY: 11-13
L ar at or. Ltd. (JECL)) 31 1- NVR (sol vent:
%E §11%F#%ﬁFée d6; resonance - 140 - frequency:
q93@kﬁ) 6 8.96 (s, 1H), 8.33 (s, 1H), 7.98 (d, J =

Hz, 2H), 7.46 (s, 211), 7.06 (d, J = 8.7 Hz, 2H),

4.63 (ta) IpTadnOwhis, rdéfbved- 6 hinudes BfPetZehdHinjection
3.72 (dt, J =5.0, 6.0 Hz, 2H), 1.98 (tt, J =6.0, 6.0
Hto p2Hparf0389%aExaeplieelbsl80 Bynttheshschhess with a
6-tributyl stannyl-2-14"-(3"-
hydmux&pw&pdtyppheﬁMBpBﬂBdamapuizcappydianéElpﬁﬁgo]The
1050 nL of ethyl acetate was added to 28.17
( boeriss dddienyaso cxpespfoltp en é[]laﬂllélgbpéﬁffiéef9§ 20 hours,

obtajn_a syspension, tQ which a soql ution
(éﬁ¥%é§5%ham%getsneéY6lﬁnﬁﬁf aﬁrxleﬁy8F6x§gcaﬁspﬂgnan§10-

ql f 50 h
R R I ke A e TS
mg@dfy%ﬂma%ogggkggggnjﬁ¢ter 5 hours, the reactlon

m xture was cool e wmtornomtamaaﬂneami

fiflozered. The resulting filtrate was concentrated

under reduced pressure. The residue was dissolved in

et hyl @get ateeandhsubpepietdibo 20 deeolivagaganpéyatsonsing
with addition of active charcoal. Then, the resultin

sohet Bow -Wmestinpt Anadvasd  c oRcEAIPaLEE ! ‘~Fﬁélflé§E{I vilh

crude roduct was purified flash silica um
16§F§pﬁywéél8?F6ﬁe§oPVénF° BRESPEF ol ﬁéFﬁa ¥| use of

a@e?ﬁ@%%ﬁ%?%%%%ﬁﬁ?%{ﬁs?%%tﬁﬁgﬁPﬁﬁh%%ﬂ%sd by NIKON
h&g; g%%%g?%g%gk@ ?éz%ﬁ%gbi%gdéggr%&?1ﬁatlon wavelength:
400-440 nm; detection wavelength: 470 nm). Thus, it was
confirmed that amyloid was deposited on the slice (Fig.
2-6b) .

[0358]

Fig. 2-6 shows images by autoradiogram and

Thioflavin T staining of the brain slice of the rat to
which amyloid was injected intracerebrally. As shown in

this fiqure, a marked accumulation of radiocactivity was

observed in the amygdaloid nucleus on the side to which



- 141 - [0391] 2.15 g (corresponding to 10.0 mol) of

2-brono-4'- hydroxyacet ophenone and 1.74 g

(corresponding to 10.0 mmol )= df28 -

2-am no- 5- bronopyri dine were dissolved in 50 nL 5 of

acetonitrile The resulting solution was refluxed in
g t 105C fqor 6 hours. After the conpletion

ﬁeaF‘é’ 811 ﬁuspﬁélsrlé?é‘cf“@&n 18dPGEren vidR %%I%‘Hl%vﬁﬁnd

to roomte remgftatgs were filtere

anc; BUGVGIBa Fhas 806}18'& 52t P Brar At aRChaH b1 Rogoobserved
acghthErbhﬁgQQQOQd g ﬂg%grohegngg 8 eﬁsuwﬁlc ghe

resul ti ng c S wer e suspen

SObH&b@BlB 1@91"EaQEn@a%Sﬁu@EgnZQangﬂi]gﬁéaanggmpared with

Then, abou a saturated sodiu

5 hyghegensarbanake . sabaIti g Y@soAddeshther et and the

10
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20

25

m xture was sonicated 15 for 5 m nutes usi ng an

ul keasmol atneshofgraaebhbe: vRPE@Cwabt abesrweseat i biee€dother

and recovered fromthe resulting m xture, sufficiently

washed théhsiaeer toandidhi edylodérwaedindepe@ssrem the

to obtain 2.41 g &correspondlng to 8.32 nmmol) of

6 5?%%t 20E4ThioblayiémoXyphehy)ngi dbz ofds 2cen pimeld nehat

2-11, Step 2). [0392 1.45 g (correspondi ng,

%YbohﬂDW§sOPI%S%?BH%DZt%ﬂ gite where radioactivity is

hydrox epyl )i pi dazg[ a] pyridi ne that was

suff7 e §§?€§d P% %%ﬁbve noi sture was dissolved in
50189s g of N, N—dlnethylfornan1de and 2.07 g
(correspondlng to 15.0 mmol ) of potassium carbonate
was adggadst h@bﬁb@unaihﬁlUHXEHE)ﬁe&’ahéHPQ' faBNLLL Wd h
680 pL (correspondlng to 7.5 muol)

3- heonmulapt apanol th@rwlt@@rbﬁllﬂ@r sahaﬁ Iy 1 oid 42 jeosd
stirred at roomtenperature for 17 hours. After the
copptesi omdfshdeed ehtt & ban, ndhespaaict iorbisoliutd oo was:
poured into water and extracted three times with
chYlgki® ghak tehechepmBy e di hi or bf oF¥RY ay dheges reevRss 5

wth a sat tﬁﬂ?sodlu chlorlde solution, dried over
A SRl TR oL 11T BT SRP SR bR

d reqr stalllzed fro
reetiot e ot e IR L e Fhe e
Oflmage These results also suggest that Compound II-1 is

6- br ono2- [ 4' - (3" - hydr oxypr opoxy) phenyl ]i m dazo[ 1, 2- a]p

yra didtep i ttha?-ddss @it 3  hidBBecificiklP 0@ imaging
(corresponding to 0.288 nmmol) of 6-brono-2-

[ 40F (it ek oedypr o poxydghienyl ] | m dazo[ 1, 2- a] pyri di ne
ma? digﬁolved in 4.0 nL of dioxane, and 2.0 nL of
0360

Example II-13: Confirmation of imaging of amyloid in

brain
[0361]

. The same procedures as in Example ITI-12 wexre
performed except using a 10 mg/mL solution of Compound
II-2 in ascorbic acid (the radiocactive concentration of

the sample solution was 25 MBg/mL) .
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15 triethylam ne was added thereto. Then, 0.22 nL
(corresponding to 0.43 mmol)19$ bis(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 g0324]) hours, the solvent was 20 distilled off under
reduced pressure, and the residue was purified by
fl ashFsgl i ga7gehowgsl umgehrbmau@m@ﬁyogéwta@@
sol vent: hexane/ethyl acetate = 3/1) to obtain 66.0 ng
(Ebl@é%@ﬁh@iﬁgs¥®l@1QQ20ﬁn5m§ b¥apn slice of the rat to
tributylstanpyl-2-[4"- .
hymfalkyi%b%k%)%%anﬁf%%%zﬂoﬁr%%lﬁm%m%e ¢ ghown 1n
tep 4 he NMR neasure It ..Of
(RS oEbPET Ry BT E g AEC P prb ShroAC BT ar LY was
h 0 h ] r : r
PR PR AR ﬁ%%%m%%%%ﬁm

SHHR &9 2584 Usy Qy&q wal M (8008 (M aglun@d of
Japan E ectron tics Laboratory Co., Ltd. (JEQL))

1Thﬂ$fﬁéﬁ@hV?néta§ﬂiﬂ§Oi@rﬂhg|81E£S@m@ﬁ§erédfmamﬂmmﬁty was
500 MHz): 6 7.97 (s, 1H), 7.88 (d, J = 8.3 Hz, 2H),
7agdufislaliedl, 7t58aédoodfirBed that 1lahyldiddwdsl, pdesent in
8.7 Hz, 10 1H), 6.98 (d, J = 8.7 Hz, 2H), 4.18 (t, J
=tBeOa¢zum2Ht1Gn89ite, = t@eo gghenhand, @@ @ignificant
6.0, 6.0 Hz, 2H), 1.59-1.49 (m 6H), 139131 m
6RFCURULBL 10B50E nYadtgachivhLy wag Obsfe%v H§

[ 0396

ekt m Rl e e e PIPHIESS Bl s Fvsinpmicar
s?é9§g7é?s¥t1oﬁbwggolﬁ%e8{e§ “&5&8a§8&”&i9ﬂ Eﬁe other

uty

25fdeg(3"- hydroxypropoxy)phenyl]ln1dazo[1 2-a] pyridine
20 (concentration: 1 ng/nL) in
mebhappl / di net hyl sul foxide (in a ratio of 9/1), 80 pL
of 2 nol/L hydrochloric acid, 15 pL of 1 mmol/L sodi um
i odi depmpR0ngl I6f2[ $RGWESodbuen FadidacbivalacwByuaagion
20 pL of 10 1 (wv) hydrogen peroxi de were added.
Ainepithe athed sbantawnlaad teitchbedigiteand®at St

or 10 the, solution was subjected to PLC:23
uﬁaspmyﬂét%av|Bﬁfnal%%Lﬁi%P%B§ES%%3 bR ar oA Ped” £ 2 1-

[Igléﬁw OP‘% azo)[ncrl -a pyr| QEVnemaf(%feac‘"traSor1pmvm%[e4dhr with a

[Qﬁaﬁ]capablllty of imaging amyloid.
These results suggest that Compound II-2 is a
compound that possesses a high specificity to imaging of

intracerebral amyloid.
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HPLC condi ti ons: Colum: Phenonmenex Luna C18 (trade
name; manufactured by Phenonenex Co.; size: 4.6 x 150
nmm 5 Mobile phase: 0.1 %tr4 fliforoacetic

aci d/ acetonitrile 20/80 to 0/100 (17 m nutes) Flow
rate: 1.0 mL/mn. Detector: Utraviolet visible
absorptioneter (Detection wavel ength: 282 nn) and

r adi% é@tivity counter 10 (rmanufactured by raytest:

SIAL L =610
na%fd%tawt%ebxo\é%%r%d e acked amount of the
pa ckrng"agent*—iﬁﬁ—ﬁ§¥*8ﬁ—f#§t t he col umm adsorbs and

5colb@@gg 2-[4" - (3"-hydroxypropoxy) phenyl] - 6- [123I]
a

i odoi m dazo[ 1, 2-a] pyridine. The colum was rinsed with

1 nL ofsonatrelor atthytiherekatle ofacdi-glddd tof Regowgs 20

passed therethrough to elute 2-[4"-(3"-

hydroxypsppoxy hpheby 3f- 6- mnd23- of cupric bromide to obtain

i iiodoi mdazo[1,2-a]pyridine. The anount of

r adi 686pepsipnof tohwhdbhakrnedlobipound #as§0249 MBq at

the end of synthesis. Further, the TLC anal ysis was

corﬁ@&EF@épEPﬁééFlgt ke R8lPoWrAg) ceidpf r BriérozBagagopkenone in
cheni cal urltégof t he conpound was

Eﬂﬁl ["0&06 ‘?E v naF§5fEScBAdi & Thepys thergesulting
p' hefigtyth 168 PEE1R0E2 hALLAG DI, BTGNS, PY
Chh@k@ﬁ?énﬁﬁﬁtB@BQEétEb§£h¥ aghLaf Ee%@gfééérgk%ﬁﬁtffltered

Rita Star (trade nane; nanu act ured
5[9881tesulting filtrate was concentrated under reduced

pressure. The residue was dissolved in ethyl acetate and
subjected to decoloring operation with addition of active
charcoal. Then, the resulting solution was filtered and
concentrated. The resulting crude product was purified
by flash silica gel column chromatography (elution
solvent: hexane/ethyl acetate = 2/1) to obtain 4.42 g
{(corresponding to 20.6 mmol) of 2-bromo-3'-
hydroxyacetophenone (Fig. 2-8, Step 1).

[0366]

987 mg (corresponding to 4.55 mmol) of 2-bromo-3'-
hydroxyacetophenone and 1.00 g (corresponding to 4.55
mmol) of 2-amino-5-iodopyridine were dissolved in 50 mL
of acetonitrile. The resulting solution was refluxed in
an oil bath at 110°C for 2 hours. After the completion

of the reactiocon, the reaction soclution was cooled down to



Exanpl e 11-20 to 11-21, Conparative Exanple 11-7:
Measur enment of partition coefifsijci-ent based on the
octanol extraction nethod [0402] 10A diethyl ether
solution (Exanple 11-20) of Conmpound 11-4 prepared in
Exanpl e 11-16, a diethyl ether solution (Exanple
1to2h) tefrpEorpooed 2146 ppeeparédties BEeawplfelbexrtd, andd
a diethyl ether solution (Conparative Exanple I[1-7) of
[ r28ervBY wEhe euehiditated verd wagledyrhih 15
ascor bi c aci d-contai ni ng physi ol ogi cal saline sol ution
t 8cgdrudt rine ﬁa§|éaéﬁﬁv@né@ﬁcéﬁ@ﬁ&@@oﬁr€882663oTﬁe

To 2 f t 10 pL f th d
sagraruritsl&%uﬁ cosEvaha08 shd Busbeghefo by RLvRA"
h hat b H.7.4 th d I
D BRIRRaLR SHo 0% Pk waksraann B pRofE ne ﬂ?é-ﬁgghen

C%%%%%f%%GQQM”Eh ad FQW&%E%%ds%%ﬁh&'E §o§%999r58ﬁh§e60

f he tanol ayer and t'he wat er wer

S@Eﬁb%@o%a%gs'ﬁdﬁ@dﬁ@ﬁ@%%t%f %n@Lth@nﬁl§Hgk§C%§Q Eincated
measur enent of radloact|V|ty count with an autowel

g &esre 5SS heec TyiRe hgARG a@tBasﬁﬁlﬁamuéaﬁhgrﬁdchyne
Al oka). Using the obtained radioactivity count, octanol
| ogBwdpitaltes| ated ifhlaeceddande recbiettkd fromquhei on

(2-4). [0403] - 146 - fRadioactivitv count of octono
| apsn)lting Péeturel0suificieny lRadpehed Vit wabar, opnd
wat er | ayer [0404] The results_are shown in Table

2d€16§1Pnégﬁpsﬁﬁﬁ§e§EB%€85P6§P"F8n8§t9épu3EBePﬂeen 1
) BB
o RSe nerbereitantP balke pedl %”?-426[55?58§§% g -

B0 gkt p gy sl gl 1938) s8p 2) s

hayesa1BBB perneability conparable to I MPY. [0405]
10Tabl e 2-6: | ogPoctancj value of the present conpound
Separately, 2.50 g (corresponding to 20.0 mmol) of

2-bromoethanol and 2.72 g (corresponding to 40.0 mmol) of
imidazole were dissolved in 10 mL of dimethylformamide,
and cooled to 0°C. Then, 5.50 g (corresponding to 20.0
mmol) of t-butyldiphenylchlorosilane was added thereto.
After the reaction mixture was stirred at room
temperature for 18 hours, a saturated sodium chloride
solution was added, and extracted three times with ethyl
acetate. The combined ethyl acetate layers were dried
over anhydrous sodium sulfate, and concentrated under
reduced pressure. The resulting crude product was
purified by silica gel column chromatography (elution
solvent: hexane/ethyl acetate = 10/1) to obtain 7.04 g

(corresponding to 19.4 mmol) of l-bromo-2-(t-
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Experi ment Conpound | ogEoct anoi val ue Conparative
Exanple 11-7 [1231] ... inpy 2.1 Exanple 11-20
Conpound 11-4 2.5 Exanple 11-222Conpound 11-6 2.1
[ 0406] Exanple 11-22 to 11-23, Conparative Exanpl e
11-8: Measurenent of transferability into brain and
cl earance . 15[ 0407 - Using_Conpound 11-4 and
CbﬁBBﬁﬂélE@eégg 1@%ﬁ¥)@5U?§% 2ﬁéﬁge26?'r§H?Baéfive
acigggéitlon in brain of male Wstar rats (7-week ol d)
sured. [0408] 20Cbnpound 11-4 (Exanple 11 22)

Compounfoha® (BN SREERI a8 ) o Bdadasphil} SBe0k - a1
cbgys,} el ence. EXAIDheal ks s Y61 Spe L et e ives

orbic
in 5.0 mL of dimethylformamide, and 370 mg (corresponding

to 2.68 mmol) of potassium carbonate was added thereto.
Then, 357 mg (corresponding to 0.982 mmol} of 1-bromo-2-
(t-butyldiphenylsiloxy)ethane was added thereto. After
the reaction mixture was stirred at 90°C for 2 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 =
3/1) to obtain 477 mg (corresponding to 0.771 mmol) of 2-
[3'-(2”-t-butyldiphenylsiloxyethoxy)phenyl] -6-
iodoimidazo[1,2-alpyridine (Fig. 2-8, Step 4).

[0369]

477 mg (corresponding to 0.771 mmol) of 2-[3"-(27-t-
butyldiphenylsiloxyethoxy)phenyl] -6-iodoimidazo[1,2-
alpyridine was dissolved in 0.98 wmL of tetrahydrofuran,
and 0.93 mL of a 1.0 mol/L tetrahydrqfuran solution of
tetrabutylammoniumfluoride was added thereto. After the
reaction mixture was stirred at room temperature for 15
minutes, ammonium chloride solution was added followed by
addition of 5.0 mL of water and 2.0 mL of acetonitrile to

filter precipitates. The filtered precipitates were
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- 147 - containing physiol ogical saline solution to
prepare solutions (20-31 M.3gkAL_i n radi oactive
concentration). 0.05 nL each of the prepared sanple
solutions was injected under thiopental anesthesia

into the tail vein 5 of the respective Wstar rat

( wawmelk alidh. wiberr ahd weeeosacrifieced byibl eedengto
from abdom nal artery, and brains were renoved and
subjra¢hed2tomgedsoresspbndingase of 3bfaimelandff ar {her (27 -
subj ected to nmeasurenent of radloact|V|ty herelnafter_

r éfydrpagetboay) phenyilhi-§ -10dEkaipre) [ Bhadpyiriagiee (Fig.
channel anal yzer (detector type: SP-20 manufactured by
ORTO®  KEKEN KOGYO Co., Ltd.) 2, 5, 30 and 60 minutes

after the I nj ection. Further the radioactivity level
of[08H&1 rest of the whol e body was neasured in the sane

e LA R S N

r nen resu
(3%"’%?8?%?3/%25%&?Eé%??viet%l e S

'Qlﬂ%@?hgﬁngﬁaﬂhhgdth%eEQbh@ﬁk?Qsﬁ@éHﬁ b aak-2- Bhown below.
OThree ani mal s were used he eXperlnent at the

rgspeqli ve tinme points. [0409] A %W g=x100 (2-5) Bx
brain wei ght [0410] 25The results are shown in Table

2-7. AR hawa ran uEalbing 12vEd : Conpoiidds 500- Amamgifattered by
showed a significant accumulation |ike £1231]-|NPY at

t WepehnBlpetnpnoPptwes Labggatoryi Rat eslaft e JERR) )

i nj ection, and then showed a tendencgato rapldlgnclear

away i B-B¥Rni ﬁﬂ%@@ntThgégnggﬁFFéfgﬁ 85f6¢ hesonance
Rounds 11:4,ap8,31-§ Bossess i@l 5. 35 (s, 1w, 7.52-

7.51% (m, 2H), 7.45 {s, 2H), 7.35 (t, J = 8.2 Hz, 1H),
6.93-6.90 {(m, 1H), 4.06 (t, J = 4.6 Hz, 2H), 3.75 (t, J =
4.6 Hz, 2H).

[0372]

Example II-15: Synthesis of 6-tributylstannyl-2-[3'-(27-

hydroxyethoxy)phenyllimidazo[l,2-a]pyridine

[0373]

70 mg {corresponding to 0.184 mmol) of 2-[3'-(2"-
hydroxyethoxy) phenyl] -6-iocdoimidazo[1,2-a]pyridine
obtained in Example II-14 was dissolved in 4.0 mL of
dioxane, and 2.0 mL of triethylamine was added thereto.
Then, 0.20 mL (corresponding to 0.39 mmol) of
bis(tributyltin) and 14.0 mg (a catalytic amount) of
tetrakis-triphenylphosphine palladium were added thereto.

After the reaction mixture was stirred at 90°C for 20
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transferability to brain and rapid clearance from
brain 5like [1231] -1 MPY. [0411] Table 2-7: Radioactive
distribution in brain of the ¥3dsent com ound after

i ntravenous injection Conpound Radi oactive

di stribution per unit weight (44D/g) After 2 mn.

After 5 mn. After 30 mn. After 60 mn. Exanple 11-22
Co PSS sd the solvent was distilled off under reduced

pressure. The residue was purified by flash silica gel
column chromatography (elution solvent: hexane/ethyl
acetate = 2/1) to obtain 73.0 mg (corresponding to 0.134
mmol) of 6-tributylstannyl-2-[3’-(2"-
hydroxyethoxy)phenyl] imidazo[1,2-alpyridine (Fig. 2-9,
Step 1).
[0374]

The NMR measurement results of the resulting. 6-
tributylstannyl-2-[3’-(27-
hydroxyethoxy)phenyl] imidazo[1,2-alpyridine (internal
standard: tetramehtyisilane) are shown below.
f0375]

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

'H-NMR (solvent: chloroform-dl; resonance frequency:
500 MHz): & 7.99 (d, J = 0.9 Hz, 1H), 7.82 (s, 1H), 7.64-
7.50 (m, 3H), 7.34-7.31 (m, 1H), 7.18-7.17 (m, 1H), 6.90-
6.87 (m, 1H), 4.20 (t, J = 4.3 Hz, 2H), 3.98 (t, J = 4.3
Hz, 2H), 1.69-1.48 (m, 6H), 1.39-1.32 (m, 6H), 1.19-1.05
{m, 6H), 0.91 (t, J = 7.4 Hz, 9H).
10376]

Example TI-16: Synthesis of 2-[3'-(27-

hydroxyethoxy) phenyl] -6~ [***I] iodoimidazo[1,2-alpyridine

[0377]
To 60 pL of a mixed solution of 6-tributylstannyl-2-
[37 - (2”-hydroxyethoxy)phenyl] imidazo[1,2-alpyridine

{concentration: lmg/mL) in methanol/dimethylsulfoxide (in



11-4 0.56 0.28 0.04 0.01 Exanpl e 11-23 Conpound 11-6
0.81 0.56 0.07 0.02 Conpar at ijwe; Exanpl e |1-8 1231- | MPY
1.19 0.97 0.23 0.09 10[ 0412]

a ratio of 9/1), 150 uL of 1 mol/L hydrochloric acid, 15
uL of 1 mmol/L godium iodide, 250 ul of ['**I]sodium
iodide of 274 MBg and 15 pL of 10 % (w/v) hydrogen
peroxide were added. After the mixed solution was left
to stand at 50°C for 10 minutes, it was subjected to HPLC
under the following conditions to obtain 2-[3"-{2"-
hydroxyethoxy) phenyl] -6- [***I] icdoimidazo[1,2-a]l pyridine
fraction.

[0378]

HPLC conditions:

Column: Phenomenex Luna C18 (trade name; manufactured by
Phenomenex Co.; s8ize: 4.6 x 150 mm)

Mobile phase: 0.1 % trifiuorocacetic acid/acetonitrile =
20/80 to 0/100 (17 minutes)

Flow rate: 1.0 mL/min.

Detector: Ultraviolet visible absorptiometer (Detection
wavelength: 282 nm) and radioactivity counter
(manufactured by raytest: type STEFFI)

[0379]

10 ml of water was added to the fraction. The
resulting solution was passed through a reversed phase
column (trade name: Sep-Pak (registered trademark) Light
C8 Cartridges manufactured by Waters: the packed amount
of the packing agent: 145 mg) so that the column adsorbs
and collects 2-[3'-(2”-hydroxyethoxy)phenyl] -6-

['**T] iodoimidazo{1,2-alpyridine. The column was rinsed
with 1 mL of water, and then 1 mL of diethyl ether was

passed therethrough to elute 2-[3"-(2"-
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Exanpl e 11-24 to 11-25: Confirmation of inmagi ng of

anyloid in brain [0413] (1) Al31-42 (Wako) was

di ssol ved in phosphate buffer 1% (pH 7.4) and shaken

at 37C for 72 hours, to obtain 1 ng/nL of a suspension

of aggregated Al 3 (hereinafter referred to as anyloid

suspen5|on in the Examples)..,, 0414 (2). 2.

(c&‘f 95%&.%3& @hfﬁlytlégf -df A F“éidéZles&sﬁéﬁé’F—’éﬁlne
|nJect to daI0|d nu on one side of
eamP Ofat® ?Oﬁé V&Fa) %ﬁ?ﬂ&?d sogppund was

o &ﬁ?"%%“a%%nf% e £p8s %%'@%ZI SRS oottt Pl
thgngﬁ gt oS pgg b hﬂstéat un£@% ;ﬂgsfmsr,%g%eﬁalhoﬁs,

ay after t he I'njection o

sugRanakoR %@guﬁhe EH@SEQBEQCHEEE@5§d PX%&obggtﬁélcompound
saline solution 7.4). [0415 sanp ution
(3QaMBghel. in radloact|V|ty 5 concentratlon Exanpl e
11-24) in which Conpound 11-4 was dissolved in a 10
ng/loksagcor bi ¢ aci d- cont ai ni ng physi ol ogi cal saline
solution and a sanple solution (30 MBg/niL in
r adi oa@ilCviapplysiasenpnditonpnsExanpl e 11-25) in which
Conpound 11-6 was dissolved in a 10 ng/nL ascorbic 10
ac%gccﬁ%ﬁﬁﬁniﬁglhﬁ?sG@lo@Pch4séF¥ﬁ@es%@%@FomaﬂbféctUIEd by
prgg Ed ThIS soluglon was injected under thiopental

an sta“Pnt ot®fRe’ rat through the tajl vein (dosage:

[Oﬁi§¥1id§§$9%raghggféfgr% meéﬁ g%?@? eQH me%LH 100/1/2

raln was re
| Nh8ELLOBr: Rita Star (trade name; manufactured by raytest)
[0381]

Example II-17: Synthesis of 2-[4"-{3"-

hydroxypropoxy)phenyl] -6-iodoimidazo[1,2-a]pyridine (non-

radiocactive iodinated form)

[0382]

50 leof ethyl acetate was added to 28.17 g
(corresponding to 126 mmol) of cupric bromide to obtain a
suspension, to which a solution of 8.18 g (corresponding
to 60.0 mmol) of 4’-hydroxyacetophenone in a mixed
solution of 50 mL of ethyl acetate and 50 mL df
chloroform was added. Then, the resulting mixture was
refluxed. After 5 hours, the reaction mixture was cooled
down to room temperature and filtered. The resulting
filtrate was concentrated under reduced pressure. The
residue was dissolved in ethyl acetate and subjected to

decoloring operation with addition of active charccal.
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to prepare a brain slice of 10 pmin thickness with a

m crotone (type: CMBO50S, nmenghactured by LEICA). The
brain slice was exposed to an inmaging plate for 20
hours, and then image anal ysis was carried out by use

of a Bio- 20 i magi ng Anal yzer (type: BAS-2500;
naehactbeedebyl EdbFsbMu€iopowati 6n)tef8d1Zhd (5)
After the conpletion of the i mage anal ysis using the
BiconicengirageAnal Tzer repal hohogi cade spreodicly wis howesified
Thioflavin T was carried out to performimaging by use
obYa filpgbr dtéreeInlcFodempe chranatagtrarby By Ll NF KON

Cor por ati on . TE2000- U nodel ; ,excitation
wﬁ@éW@ﬁ&thChkégoﬁﬁﬁm WFtH€F€&troﬁb%é%el%HBtEECEYBtﬁﬁiled

i rmed,that

Sdsom EbaYnacheatryBetRprs oo rhel BRY §BES1HS] 25 o
[Sé%§k Epna?od2c80d3 a3, ﬁhewhkaagearby

tora | ram3 and h|o 397 n staining of the brain
FoQ aEE%o?ﬁEnBﬁe“nFEB apyhgi dspag i pj ected
racefebralty. As shown in these figures, a marked
aqgggghation of radioactivity was observed in the
anygdal oi d nucl eus on the side to which the anyloid
suspensi7omgwdsorreegbad,inign thokh seasesl]0ofherpromo-4" -
Conpounds 11-4 and 11-6 were adm nistered. On the
ohlydronzadetaphsiignef Rodnfl - 86camifartesponrding to 4.55
radi oactivity was observed in the anygdal oi d nucl eus
oRmepe efdé- F@lﬁﬁlEhlPﬁ@PMHQQFBFoﬁﬁﬁgldé%ﬁ?ﬁgegoF%t5%H“L
ed with the other sites

ﬁ%%%ﬁ#@%%@%ﬁ%ﬁ%ﬁ%ﬁﬁﬁ%ﬁm
a5 gpsepiedl at sihes pLer hiaDs(ne Aide 40 WiEh erion

was i nj ec ron1t result

SB@ Eh@grehEtY\@§ CQHE' LEBELE BAl s8TYE 068 YRS BESPEAlGbWN to
the site where radioactivity was accunul ated (Fig.

2rbdmandmpegatdrd3) andOpThespitasust sesdggestetbatand
Conpounds 11-4 and 11-6 possess a property of
acegnukbating Tre ipteager ebred wame ofabhantl vwitdapability
of imaging intracerebral anyloid. | NDUSTRI AL
APPEECRABEEETY ft{;@19];lQQTH@déénﬁeéﬁagdoPr?ﬁ%uﬁﬁese“%he

in en on can he utili n the fie di a nost CS.
Do O ERudE PRV PRADR BRT oI B ERANRAGHT 2 oMERea

solution of 10 mlL of water and 1 mL of methanol. Then,
about 10 mL of a saturated sodium hydrogencarbonate
solution was added thereto, and the mixture was sonicated
for 5 minutes using an ultrasonic washing machine.
Precipitates were filtered and recovered from the
resulting mixture, sufficiently washed with water, and
dried under reduced pressure, to obtain 927 mg
{(corresponding to 2.76 mmol) of 2- (4’ -hydroxyphenyl) -6-

icdeimidazo[1l,2-alpyridine (Fig. 2-10, Step 2).



[ 0420] Fig. 1-1 is a schene of synthesis of 6-

tributyl stannyl-2-[4'-(3"- 5

f1 uor opr opoxy) phenyl ]i m dazo[ 238-a] pyridine. Fig. 1-2

is a schene of synthesis of 6-bronp-2-[4'-

(3" p toIuenesulfonyloxypropoxy)phenyl]inidazo[1,2-
g Fig. 1-3 is a schene of synthesis
8 mo-2-[4' - 10

g]z;,yp,é PR Y R e b o -

(37 PIUBr 357 Bbcgingg) P GETE 09031 B £ WL QL) of

1 §mh§a§o§8hﬁ@?e°&1§¥8§b@§'§n0§0 2l 4 f(§1me%§ylformam1de
f | uor opr opoxy) pheny1] - 6- |od0|n1dazo[1 2-al pyr1di ne.

5 Fi gndlcBoi&gatschent ofn&ynthes sy ofc b RImrdird ' to 50.4
(2"-f|uoroethoxy)phenyl]ln1dazo[1 2-a] pyridine. Fig.

1-imb3) aoschebet ol dsyatheschlofoli [dhe (Wis added thereto.
fl uor oet hoxy) pheny1] - 6-i odoi mi dazo[ 1, 2- a] pyri di ne.
20RtgeritBei seacsibenmeipt usy nvhesssiofe@-§4' r¢At -
fl uoropro oxy)ghenyl] 6-i odoi m dazo[ 1, 2- a] pyri m di ne.
Fi EMReVatere seheft %@u§§nth%SW%5o@UEHIEW?HtQﬂ Wlﬁh -a
TygégégggggZ%%ﬂgu%?ggéa%g%é?%o%qtglgﬁréﬁgrgktracted é%ree
hy [ OX phe 1):6-j0 dazo

10 R P (i P e e e eV FRes
an Vv qﬂﬁ# t

a&@Péoﬁgﬁé &i%@?é%@%f?%ﬂ%ﬁ?éé&%r .%%ﬁéﬁﬁkﬁﬁ&ﬁ?te, and

br@@ﬂcéxhtﬁaet@a t@hadherd dh@Ld I 19 SukdNPapRd rleshta&@ crude
Fig. 1-12(b) is a fluorescent mcroscopic i mage of the

Thbpbdhart nwds Shthele & avpleadwuniregin f 1 Catt 0sn otlctm"ec, 70
site to which the 5 anyl oid suspension was injected).
mmHg) , to obtain 7.23 g (corresponding to 30.2 mmol) of
15 1-bromo-3- (t-butyldimethylsiloxy)propane (Fig. 2-10, Step
3).
[0385]
2.00 g (corresponding to 5.95 mmol} of 2-(4’'-
hydroxyphenyl) -6-iocdoimidazo(l,2-alpyridine was dissolved
20 in 30.0 mL of dimethylformamide, and 2.47 g
{corresponding to 17.9 mmol) of potassium carbonate was
added. Then, 1.51 g (corresponding to 5.95 mmol) of 1-
bromo-3- (t-butyldimethylsiloxy)propane was added thereto.
After the reaction mixture was stirred at room
25 temperature for 8 days, it was supplemented with a
saturated sodium chloride solution, and extracted three

times with ethyl acetate. The combined ethyl acetate

layers were dried over anhydrous sodium sulfate, and
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Fig. 1-13 is a schene of synthesis of 6-
tributylstannyl-2-[4'-(2"-. 139 -

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

1-14(a) is an autoradiogramof the brain slice 10

after the injection of Conpound 1-9, and Fig. 1-14(Db)

i soacthuosesdenhdaircredaopicpirangeref e Hwflltavion ckude
stai ned sanple (a magnification of the site to which
tpeoauytostspspeﬁsédnbmasiihpecgeb)COFM@H ehgonategraphy
schenme of synthesis of 2-[4'-(2-
hya&uxyenhuwyyphénymanneéaéhﬁid@@@thQ a]b&%)dﬁ%e@btaln

(nonr adi oactive iodinated for
séh8Redofl COyHEREBSNE1BE BO ¥r?BuW9P%iaﬂﬁy§-é4 143(2m:

I RN

1),-.6- |o 0 d a] pyri di ne

(ﬁgﬁyggg %t(§églo |%g}e§€€% nf Fig. 2-4is a
Sﬁﬁggg of synthesis of 6-

ut%lstannyl 2-(4' - et hoxyphenyl )i m dazo[ 1, 2-a] pyrid
ine. 25Bb0qg Zvek@ksbenainauter adbeghann of ofhe-haainz -t -
slice after the injection of '231-1MY, and Fig.
2phtbldimeantiuonesopnbpak gy paenpl ¢ -6 rhgdodhiddeo [1,2-
Thioflavin T stained sanple (a magnification of the
shﬂpyrmdmhéchashdlaﬂylméd in 358 mLsafpeatrohydegiuran,

I nj ect ed) 8 -6 aé i s an_ autoradi ogram of the
bAaAn2sPPcalapfer Lh8 PALéEt FeRraRydrofuran solution of
2" - hydr oxyet hox

1FF866£HFM&?8P?R HQF§9¥%55§2%L§nadé%é gﬁe€?5?'i§“§ﬁ§ the

| t T '
s R L e e R TIE R
thenarKkol dhRUSRERS LA o%@ae'gb§GE§9% Was adﬁéﬂhfglf&@éd by

i S an auf or adi ogram o brain slice after
'Bh@CbBQEtQBHZOE41ﬂehhoéyphaﬁ¥i)aﬁd 5.0 mL of acetonitrile
10[ 1231] i odoi m dazo[ 1, 2-a] pyridine, and Fig. 2-7(b) is
atbl Halesceptrenipioacopi.c Thmgel fetdd pihgofp ddtesT were
stai ned sanple (a magnification of the site to_which

t Weshell viidhswepenspof wastPpjibeiéd) inFrhis208des: ato
schenme of s¥nthe3|s of 2-

hy8itéiyeths yﬂbﬁ@ﬁ?%?sgopgéﬁgnFaaZOE 1 omathyPFafndd’ ~ 37~
(ﬁggE%%§B%%%b§§-b %h@?ﬁeg 88£imidazo[1,2—a]pyridine (Fig.
2-10, Step 5).
{0387]
The NMR measurement results of the resulting 2-{4'-
(37 -hydroxypropoxy)phenyl] -6-iodoimidazo[1,2-ajpyridine
(internal standard: tetramethylsilane) are shown below.
f0388]
NMR apparatus employed: JNM-ECP-500 {(manufactured by
Japan Electron Optiés Laboratory Co., Ltd. (JEOL))

"M-NMR (solvent: dimethylformamide-dé; resonance



Fig. 2-9 is a schene of synthesis of 6-
tributylstannyl-2-[3"-(2"- o .

hydr oxyet hoxy) phenyl ] i m dazof1j12¢ea}pyri di ne. 20Fi g.

2-10 is a schene of synthesis of 2-[4"-(3"- o

hydr oxypr opoxy) pheny1] - 6-i odoi m dazo[ 1, 2-a] pyri di ne
(nopr adi oacti ve iodinated form. Fig. 2-11 is a
schefeddeneynt hedi ¥Haf : 60 8r9@uﬁ§tsiﬁh?y&=2z[4S;(Bﬁ}, 7.98
25 dr QXypr opox henyl ] i m dazo[ 1, 2- a] pyri di ne.

Fi gP‘XQ-§2%/g§'?SH%)rlp%%igr dtogfam %H)th%-%ﬁgm, sgielgéz-b; Hz,
af t the injectign of Conpound 11-4, an ig. 2-

i s %ﬁ%1d§r%§£§%t '%r%s%&%?c }%bge4o$7th%}TﬁLﬁf$a?|Hin'2H),
-1 i ned_s le ( gni icg%i n the site to
mhf%ﬁn%héﬁghydedggﬁsﬁ%ﬁgﬁﬁa %gb in e%%eg b J = &G 6.0 Hz,
52- k3fya) is an autoradi ogramof the brain slice after

the injection of Conpound Il-6, and Fig. 2-13(b) is 5

a flomgegscent nicroscopic inage of the Thioflavin T

stai ned sanple (a magnification of the site to which

t hé&@xamdle dSUSspenshihediSs IdH %Ciﬁ@butyﬂst%%nﬁ}-@-'}@' _(37-
1. A conmpound representeéd by the following formuta (1);

or hydrsiyrtegrosnf).pherR2 ] imidazb )1, 2-al pyridine
[0390]

10 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

15 chloroform was added. Then, the resulting mixture was
refluxed. After 5 hours, the reaction mixtufe 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
solvent: chloroform/methanol = 20/1), and recrystallized

26 from ethyl acetate/petroleum ether, to obtain 7.25 g
(corresponding to 33.7 mmol) of 2-bromo-47 -

hydroxyacetophenone (Fig. 2-11, Step 1).
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wherein Al, A2, A3 and A4 independently represents a

carbon, 121 is a hal ogen substjfuent, R2 is a hal ogen

substituent, and mis an integer of 0 to 2, provided

that at [ east one of 121 and R2 is a radioactive

hal ogen substituent, and Rl binds to Al, A2, A3 or

Azipag1d. A conpound or a salt thereof according to

claim1, wherein 121 is selected fromthe group

consi stj 1 ®f ( ABRfe skakddiby 123/10 124dmo125) andrdsdd-4" -

3. A compound or a salt thereof according to claiml

ohy2irasheras topfRericgies elret tled 4 rpnfddreregroaugl icen Sics tlicn@

of 18F, 76Br, 123/, 12415 125/ and 131/. 4. A .

comsound i eprasiarnt-ed UrpmcRy sl Inewiweg of erimsicd viez) inps0 mlL

a salt thereof: R4 2 , )
of acetonitrile. The resulting solution was refluxed in
an oil bath at 105°C for 6 hours. After the completion
of the reaction, the reaction solution was cooled down to
room temperature, and precipitates were filtered and
recovered. The precipitates were washed with
acetonitrile and dried under reduced pressure. The
resulting crude crystals were suspended in a mixed
solution of 20 mL of water and 20 mL of methanol. Then,
about 25 mL of a saturated sodium hydrogencarbonate
sclution 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'-
hydroxypheny) imidazo[1,2~alpyridine (Fig. 2-11, Step 2).
[0352]

1.45 g (corresponding to 5.0 mmol) of 6-bromo-2- (47 -

hydroxyphenyl)imidazo[1,2-alpyridine that was

sufficiently dried to remove molsture was dissolved in 50
mL of N,N-dimethylformamide, and 2.07 g (corresponding to
15.0 mmol) of potassium carbonate was added thereto. The
mixture was supplemented with 680 pL (corresponding to

7.5 mmol) of 3-bromo-1l-propanol, and then the solution



- ‘ T W e

-15 6- R3 is a group selected fromthe group
consisting of a nitro substituent, trialkyl stannyl
substituent having al kyl chainstdhth 1 to 4 carbon
atons and tri phenyl stannyl group, R4 is a group
sel ected fromthe group consisting of a

non-radi.qactive hal ogen substituent
neﬁﬁ§h§§dﬁﬁ' P&Xﬁxgﬁb Hgﬁgﬁgure for 17 hours. After the

trifl th | f | tit t t

B e ot FUGEC AR n o 'g%%’%w%ée?g%ﬁfrﬂate'o%o vas
, h 3 9, A7 A8-

2 AR A A3 B 08, MRl Sk A

Whehe ot oR3 rins S@ﬁ@°&8£biﬁ@51&Hf0959§PTP?Qie%t%QQ Qéshed

chlorine, iodine, bromne, nitro su

5trWEehhmle&au@mteauBéﬁhhﬁeBhlo&&ﬁeugﬁhﬁkéBﬂy'drled over
substituent and tri phenyl stannyl group. .

| oemhgxiroudi agdosami euagent,f ¢i1ALzBai HBAH' éoﬁbéﬁ@%ﬁtedd The
whi ch conprise a conpound represented by the foll ow ng
f orgghatiny, conda pabtiuthewasf recrys0aRli4edAMdromRiethanol
wherein Al, A2, A3 and At independently
Pe@@ﬁ@énaleaﬁbgn(CGmregpenﬁanggen 3ub3tinnaéht of RR-bromo-

|s a halgg en _substituent, and mis an integer of 0 to
2, %pf ~R¥dro%yPYeBsky bRBeBY L RimadazReT | 3-al pyridine

radioactive, ha o ubstituent, and R binds to Al,
10 ?b %' b iﬁ g&h%?rOMFtOXiC di agnosti c agent for

AI @ gpr's disease, according to claim®6, wherein Rl
IS selected fromthe group consisting of 18F, 76Br,

123-, 1881lmgMcaPfedddlding to 0.288 mmol) of 6-bromo-2-
[4" - (3”-hydroxypropoxy)phenyl] imidazo[1,2-a]l pyridine was
dissolved in 4.0 mL of dioxane, and 2.0 mL of

15 triethylamine was added thereto. Then, 0.22 mL
(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

20 distilled off under reduced pressure, and the residue was
purified by flash silica gel column chromatography
(elution solvent: hexane/ethyl acetate = 3/1) to obtain
68.0 mg (corresponding to 0.122 mmol) of 6-
tributylstannyl-2-[4’ - (37~

25  hydroxypropoxy)phenyllimidazo[l,2-a)lpyridine (Fig. 2-11,
Step 4).

[0394]

The NMR measurement results of the resulting 6-
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- 157-

8. The | owtoxic diagnostic agent for

Al zhei mer's di sease, accordinggga claimé6 or 7, ,
wherein R2 is selected fromthe group consisting of

18F,

76Br, 1231, 1241 1251 and 131/. 9. A conpound

represented by the followng formula (3), or a salt

t heridoftylsAianBEl & - A2 (3therein A9, Al10, All and Al 2

i ndependently represents a carbon, R5 is a radioactive
hahotremgutygtdxtyierten G dinsi de zgr [du® -sdipgotied rfer drimtteernal
group consisting of hydrogen, hydroxyl group, methoxy
grivitdaszt b enr agredihy L siniams ) gredigp s ewre telioani no
grf)ogi%ﬁ]N, N- di net hyl am no group and cyano group, and p
is

Al0,

nteger of 0 to 2, provided that R5 binds to A9,

Al 2. 10. |t th f
accor di Oi{%jacllﬂaaﬁ‘fﬁ fmwegﬁ%"%céeﬁs@ct (é‘@lf‘ﬁrfg‘?ﬂttwgd by

%?%}b%nc%}%'%%%g ftigizgs': oot o 3%’&9 tlﬁéjtfiollf(gaﬁmoﬁgq

conpound represente

for mulig ek (26133@:t b8 B2brm-42; reldnancd4freqdncy:

500
(s,
1H)
3.8
1.5
0.9

[03

MHz): & 7.97 (s, 1H), 7.88 (34, J = 8.3 Hz, 2H), 7.74
1H), 7.58 (d, J = 8.3 Hz, 1H), 7.14 (d, J = 8.7 Hz,

, 6.98 (d, J = 8.7 Hz, 2H), 4.18 (t, J = 6.0 Hz, 2H),

9 {t, J =6.0 Hz, 2H), 2.08 (tt, J = 6.0, 6.0 Hz, 2H),
9-1.49 {(m, 6H), 1.39-1.31 (m, 6H), 1.18-1.05 (m, 6H},
0 (£, J = 7.3 Hz, 9H).

961

Example ITI-19: Synthesig of 2-[4'-(3"-

hydroxypropoxy)phenyl}—6—[u3I}iodoimidazo[1,2—a]pyridine

[03

2-1

97]
To 100 pL of a mixed solution of 6-tributylstannyl-
4’ - (3”-hydroxypropoxy)phenyl]l imidazo[1l,2-a]pyridine

(concentration: 1 mg/mL) in methanol/dimethylsulfoxide

{in a ratio of 9/1), 80 ulL of 2 mol/L hydrochloric acid,

15 uL of 1 mmol/L sodium iodide, 120 ulL of [***I]sodium

iodide of 414 MBg and 20 pL of 10 % (w/v) hydrogen

o

peroxide were added. After the mixed solution was left

to

stand at 50°C for 10 minutes, the solution wasg

subjected to HPLC under the following conditions, to

obtain 2-[3' - (4”-hydroxypropoxy)phenyl]-6-

[123

T]iodoimidazo[l,2-alpyridine fraction.
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( 4 ) wherein Al13, Al4, Al5 and Ath
dependently represents a carbon, 127 is a group
| ected fromthe group consisti*ng of anitro
bstituent, trialkylamoni um group havi ng al kyl
ains wwth 1 to 4 carbon atons, trial kyl stannyl
gﬁéggxent having al kyl chains with 1 to 4 carbon

d thphenyl stannyl group, -15 8- R8 is a group
| ect f t .group consi sting of hydrogen,
dr oxy I&i%@%QH%e I%&y group, carboxyl group, am no

@H@umhﬁ”@hgﬁbﬁghgg %ﬁﬂapc1@:thaﬁstﬂghgﬁiHQEQEQHPured by
d nd q | ger o to 2,

cyano group, at s an inte
eukHeflehbat cB7 ;bisrda .t Al3, 1A44ypflS5 or Al& 12.A

| ow-t oxi c di agnostic agent for Al zheiner's disease,

5 WwhMebitenphhse: apcanpoundriapresested By:angciobhpwng: -
formula (3), or a salt thereof: A R I A2 0

20/80 to 0/100 (17 minutes)

Flow rate: 1.0 mL/min.

Detector: Ultraviolet visible absorptiometer (Detection
wavelength: 282 nm) and radiocactivity counter
(manufactured by raytest: type STEFFI)

[0399]

10 ml of water was added to the fraction. The
resulting solution was passed through a reversed phase
column (trade name: Sep-Pak (registered trademark) Light
C8 Cartridges manufactured by Waters: the packed amount
of the packing agent: 145 mg) so that the column adsorbs
and collects 2-[4’-(3”-hydroxypropoxy)phenyl}-6-
[***I]iodoimidazo(l,2-alpyridine. The column was rinsed
with 1 mL of water, and then 1 mL of diethyl ether was
passed therethrough to elute 2-[4'-(3"-
hydroxypropoxy) phenyl] -6- ['**I] iodoimidazo[1,2-alpyridine.
The amount of radiocactivity of the obtainéd compound was
219 MBg at the end of synthesis. Further, the TLC
analysis was conducted under the following conditions,
and as a result, the radiochemical purity of the compound
was 97%.
[0400]

TLC analysis conditions:
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R6 ( 3) wherein A9, Al10, An and Al 2

i ndependently represents a cafpon, R5 is a radioactive

hal ogen substituent, R6 is a group selected fromthe

group consisting of hydrogen, hydroxy group, nethoxy

group, carboxyl group, am no group, N nethylam no

gr oL, phaie di 8Bl hyd aG@ N0 group afeh € afdnd/ Qkhu Biek Pred by
is an integer of 0 to 2, provided that R5 binds to A9,
AlBergk| &ofo Al 2Ind 3) The | owtoxi c di agnostic agent for

Al zhei ner' s di sease, according to claim12, wherein R5

i sMelal b2tk $¢ onFihhergf oop/ eesan 1 Ay bt H8R/mized Br ,100/1/2

123L 124L 1251 and 131{. 2/10 Fig. 1-3 pi2¥."CH
Detector: Rita Star {(trade name; manufactured by raytest)

[0401]

Example II-20 to II-21, Comparative Example II-7:

Measurement of partition coefficient based on the octanol

extraction method

[0402]

A diethyl ether solution (Example II-20) of Compound
IT-4 prepared in Example II-16, a diethyl ether solution
(Example II-21) of Compound II-6 prepared in Example II-
19, and a diethyl ether solution (Comparative Example II-
7) of [**I]-IMPY were each diluted with a 10 mg/mL
ascorbic acid-containing physiological saline solution to
adjust the radicactive concentration to 20-30 MBg/mL. To
2 mL of octanol, 10 pL each of the prepared sample
solution was added, and 2 mL of 10 mmol/L phosphate
buffer (pH 7.4) was further added, followed by stirring
for 30 seconds. After the mixture was centrifuged with a
low-speed centrifuge (2000 rpm x 60 min.), the octanol
layer and the water layer were sampled each in an amount
of 1 mL, and subjected to measurement of radioactivity
count with an autowell gamma system (Type: ARC-301B,
manufactured by Alcka). Using the obtained radiocactivity
count, logPgctano1 Was calculated in accordance with the
equation (2-4).

[0403]



Step 3 TsCl, Ag20, KI / CHdO 2 Fig. 1-4 K2CGCs

DMF Br Step 3 Fig. 1-5
- 146 -

{-Radioa'crft'z'r}' count of octane! z’a}'er) )

lag P .= log,, {(2—4)

corans!

* Radicactivity count ¢f water laver

[0404]
The results are shown in Table 2-6. All compounds
showed logPoctano1 value between 1 and 3. It is known that
5 compounds permeable to BBB ghow a 109Poorane1 Value between
1‘and 3 (bouglas D. Dischino et al., J. Nucl. Med.,
(1983), 24, p.1030-1038). Thus, it is implied that both

compounds have a BBB permeability comparable to IMPY.

[0405]
10 Table 2-6: 1o0g9Pictanc1 Vvalue of the present compound
Experiment Compound logPyetans: value
Comparative 12304
Example TI-7 [77L1] —IMPY 2.1
Example II-20 Compound II-4 2.5
Example II-21 Compound II-6& 2.1
[0406]

Example TT-22 to IT1-23, Comparative Example IT-8:

Measurement of transferability into brain and clearance

15 f0407]

Using Compound II-4 and Compound II-6, a time course
change of radioactive accumulation in brain of male
Wistar rats (7-week o0ld) was measured.

[0408] |

20 Compound II-4 (Example II-22), Compound II-é6
(Example TII-23) and a solution of [***I]-IMPY (Comparative
Example II-8) prepared above in Reference Example II-1

were each diluted with a 10 mg/mL ascorbic acid-
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containing physiological saline solution to prepare
solutions (20-31 MBg/mL in radioactive concentration).
0.05 mL each of the prepared sample solutions was
injected under thiopental anesthesia into the tail vein
of the respective Wistar rat (7-week old). The rats were
sacrificed by bleeding from abdominal artery, and brains
were removed and subjected to measurement of mass of
brains and further subjected to measurement of
radioactivity (hereinafter referred to as A in this
Example} with a single channel ana;yzer (detector type:
Sf—20 manufactured by OHYO KOKEN KOGYQO Co., Ltd.) 2, 5,
30 and 60 minutes after the injection. Further, the
radicactivity level of the rest of the whole body was
measured in the same manner as above (hereinafter
referred to as B in this Example). Using these
measurement results, radiocactive distribution per unit
weight of brain (%ID/g) at the respective time points
were calculated in accordance with the following formula
(2-5}.

Three animals were used for the experiment at the

respective time points.

[C409]
A
%ID/g = x100 - --(2-5)
B x brain weight
[0410]

The results are shown in Table 2-7. As ghown in
Table 2-7, Compounds II-4 and II-6 showed a significant

accumulation like ['*I]-IMPY at the time point of two
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minutes after the injection, and then showed a tendency

to rapidly clear away in 60 minutes.

suggest that Compounds II-4 and II-6 possess high

These results

transferability to brain and rapid clearance from brain

5 1like ['**I]-IMPY.
[0411]
Table 2-7: Radiocactive distribution in brain of the
present compound after intravenous injection (rats)
Radiocactive distribution per unit weight
(%ID/g)
Compound After 2 After 5 After 30 After 60
min. min. min. min.
Example Compound
1T-22 IT-4 0.56 0.28 0.04 0.01
Example Compound
1T-23 TT-6 0.81 0.56 0.07 0.02
Comparative
Example 3 1-IMPY 1.19 0.97 0.23 0.09
II-8
10 {0412]
Example TI-24 to II-25: Confirmation of imaging of
amvloid in brain
f0413]
(1) APi-42 {(Wako) was dissolved in phosphate buffer
15 (pH 7.4) and shaken at 37°C for 72 hours, to obtain 1
mg/mL of a suspension of aggregated AP (hereinafter
referred to as amyloid suspeﬁsion in the Examples).
[0414]
{2) 2.5 pL (corresponding to 25 ug) of the amyloid
20 suspension was injected into an amygdaloid nucleus on one

side of a male Wistar rat (7-week old). As a control,

2.5 uL of a phosphate buffered physiclogical saline

solution {pH 7.4) was injected into an amygdaloid nucleus

on the other side of the rat.

The rats were examined 1
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day after the injection of the amyloid suspension and the
phosphate buffered physiclogical saline solution (pH 7.4).
[0415]

(3) A sample solution (30 MBg/mL in radicactivity
concentration, Example IT-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 radicactivity coﬁcentration, 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 radicactivity: 11-15 MBg eguivalent).

[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
Thicflavin T was carried out to perform imaging by use of
a fluorescence microscope (manufactured by NIEKON
Corporation; type: TE2000-U model; excitation wavelength:

400-440 nm; detection wavelength: 470 nm). Thus, it was
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confirmed that amyloid was deposited on the slice (Fig.
2-12 and Fig. 2-13).
[04a18]

Fig. 2-12 and Fig. 2-13 show images by autoradiogram
and Thioflavin T staining of the brain slice of the rat
to which amyloid was injected intracerebrally. As shown
in these figures, a marked accumulation of radiocactivity
was observed in the amygdaloid nucleus on the side to
which the amyloid suspension was injected, in both cases
where Compounds II-4 and II-6 were administered. On the
other hand, no significant accumulation of radioactivity
was observed in the amygdaloid nucleus on the side to
which the physioclogical saline solution was injected,
compared with the other sites. On the autoradiogram,
little accumulation of radiocactivity 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 gite where
radiocactivity was accumulated (Fig. 2-12 and Fig. 2-13).
These results suggest that Compounds II-4 and IT-6

possess a property of accumulating on intracerebral

amyloid and a capability of imaging intracerebral amyloid.

INDUSTRIAL APPLICABILITY

[0419]
The compounds of the present invention can be

utilized in the field of diagnostics.

B vy b s e e
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BRIEF DESCRIPTION OF THEE DRAWINGS

[0420]

Fig. 1-1 is a scheme of synthesis of 6-
tributylstannyl-2-{4"-(3"-
fluocropropoxy)phenyl]l imidazo[l,2-alpyridine.

Fig. 1-2 is a scheme of synthesis of 6-bromo-2-[4'-
(3”-p-toluenesulfonyloxypropoxy}phenylil imidazo[1,2-
alpyridine.

Fig. 1-3 is a scheme of synthesis of 6-bromo-2-[4'-
(2”-p-toluenesulfonyloxyethoxy)phenyl]imidazo{1l,2-
al pyridine.

Fig. 1-4 is a scheme of gynthesis of 6-bromo-2-[4'-
(3”-fluoropropoxy)phenyl] imidazo[1,2-alpyridine.

Fig. 1-5 is a scheme of synthesis of 2-[4’-(3"-
fluoropropoxy)phenyl] -6-iodoimidazo[1,2-alpyridine.

Fig. 1-6 is a scheme of synthesis of 6-bromo-2-[4' -
(27-fluorcethoxy)phenyl]jimidazo[1l,2-alpyridine.

Fig. 1-7 is a scheme of synthesis of 2-[47-(2"-
fluocroethoxy)phenyl] -6-iodoimidazol,2-a]lpyridine.

Fig. 1-8 is a scheme of synthesis‘of 2-[47-(3"-
fluoropropoxy)phenyl]—6—iodoimidazo{1,2—a]pyrimidine.

Fig. 1-9 is a scheme of synthesis of [1£I]~2-(4'~
hydroxyphenyl) -6~iodoimidazof{l,2-a]lpyridine.

Fig. 1-10 is a scheme of synthesis of 2-(4'-
hydroxyphenyl) -6-iocdoimidazo[1l,2-alpyridine.

Fig. 1-11 is a relationship between amyloid
concentration and radicactive concentration in sample

solutions.
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Fig. 1-12(a) is an autoradiogram of the brain slice
after the injection of Compound I-7, and Fig. 1-12(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. 1-13 is a scheme of synthesis of 6-
tributylstannyl-2-[4’-(2"-
fluorcethoxy)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-a]pyridine (non-
radicactive iodinated form).

Fig. 2-2 is a scheme of synthesis of 6-
tributylstannyl-2-{4’-(2”-
hydroxyethoxy) phenyl] imidazo[1,2-alpyridine.

Fig. 2-3 is a scheme of synthesis of 2-(4'-
ethoxyphenyl) -6-iodoimidazo([1l,2-alpyridine (non-
radioactive iodinated form).

Fig. 2-4 is a scheme of synthesis of 6-
tributylstannyl-z—(4’—ethoxyphenyl)imidazo[l,z—a]pyridine.

Fig. 2-5(a) is an autoradiogram of the brain slice
after the injection of '**I-IMPY, and Fig. 2-5(b) is a
fluorescent microscopic image of the Thioflavin T stained

sample (a magnification of the site to which the amyloid
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suspension was injected) .

Fig. 2-6(a) ig an autoradiogram of the brain slice
after the injection of 2-[4’-(2”-hydroxyethoxy)phenyl] -6-
[***I]iodoimidazo[1,2-a)pyridine, and Fig. 2-6(b) is a
fluorescent microscopic image of the Thicoflavin 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]icdoimidazo{l,2~a]pyridine, 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 gcheme of synthegis of 2-[37-(2"-
hydroxyethoxy) phenyl] -6-iodoimidazo[1,2~a]lpyridine (non-
radicactive iodinated form).

Fig. 2-9 is a scheme cof synthesis of 6-
tributylstannyl-2-[37-(2"- |
hydroxyethoxy)phenyl] imidazo[l,2-alpyridine.

Fig. 2-10 is a scheme of synthesis of 2-[4'- (3"~
hydroxypropoxy)phenyl] -6-iodoimidazo{l,2-alpyridine (non-
radicactive ilodinated foxm).

Fig. 2-11 is a scheme of synthesis of 6-
tributylstannyl—z—[4’—(3”—
hydroxypropoxy) phenyl] imidazo[1,2-alpyridine.

Fig. 2-12(a) is an autoradiogram of the brain slice
after the injection of Compound II-4, ana 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 N — O RZ
R1j£/' Y P \/{/ﬂ\/
NP AV W/ m

4 (1)

wherein A;, Az, Az and A4 independently represents a carbon,

Rlisa halogen substituent,

R%isa halogen substituent, and

m is an integer of O to 2,

provided that at least one of R! and R? is a radioactive halogen substituent, and R' binds

to Ay, Ay, Az or Ay,

2. A compound or a salt thereof according to claim 1, wherein R! is selected from

the group consisting of 18 7By, 121, 124, 12T and P'1

3. A compound or a salt thereof according to claim 1 or 2, wherein R? is selected

from the group consisting of '*F, "°Br, %1, 1241 1557 and UL

4. A compound represented by the following formula (2), or a salt thereof:
A
NN OO
R3— 3
Ag (2)

wherein As, Ag, A7 and Az independently represents a carbon,
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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*isa group selected from the group consisting of a non-radioactive halogen substituent,
methanesulfonyloxy substituent, trifluoromethanesulfonyloxy substituent or aromatic
sulfonyloxy substituent, and

nis an integer of 0 to 2,

provided that R? binds to As, Ag, Aj or Ag.

5. A compound or a salt thereof according to claim 4, wherein R’ is selected from
the group consisting of chlorine, iodine, bromine, nitro substituent, trimethylstannyl

substituent, tributylstannyl substituent and triphenylstannyl group.

6. A low-toxic diagnostic agent for Alzheimer’s disease, which comprise a

compound represented by the following formula (1), or a salt thereof:

(1)

wherein Ay, Ay, Az and A, independently represents a carbon,

R' is a halogen substituent,

Rlisa halogen substituent, and

m is an integer of 0 to 2,

provided that at least one of R! and R? is a radioactive halogen substituent, and R’ binds

to Aj, Az, Az or Ag.

7. The low-toxic diagnostic agent for Alzheimer’s disease, according to claim 6, wherein

R' is selected from the group consisting of 8% 76Br, 21, 1, %] and 1.
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8. The low-toxic diagnostic agent for Alzheimer’s disease, according to claim 6 or 7,

wherein R” is selected from the group consisting of 18F, 76Br, 1231, 124I, 1251 and L
9. A compound represented by the following formula (3), or a salt thereof:

A . &
R5 ;10

F:HQA'_)';N / \ / D

(3)

wherein Ao, Ao, A1 and A, independently represents a carbon,

R’ is a radioactive halogeri substituent,

R® is a group selected from the group consisting of hydrogen, hydroxyl group, methoxy
group, carboxyl group, amino group, N-methylamino group, N,N-dimethylamino group
and cyano group, and

p is an integer of 0 to 2,

provided that R® binds to Ag, A1, A11 0r Apa.

10. A compound or a salt thereof according to claim 9, wherein R’ is selected from

the group consisting of 18p T6gr, 137, 1247, 1 and 'L

11. A compound represented by the following formula (4), or a salt thereof:

A13 8
P N =, 0 R
, %1{ e / \*ﬂ\/
Rf=

A15§A€N / \ / q

(4)

wherein A;s, Aqs, Ays and Ay independently represents a carbon,
R’ is a group selected from the group consisting of anitro substituent, trialkylammonium
group having alkyl chains with 1 to 4 carbon atoms, trialkylstanny! substituent having

alkyl chains with 1 to 4 carbon atoms and triphenylstannyl group,
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R%isa 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,

PI'OVidCd that R7 binds to Ajs, Ag, Ars Or Ags.

12. A low-toxic diagnostic agent for Alzheimer’s disease, which comprise a

compound represented by the following formula (3), or a salt thereof:

A _ 6
R TG
Ay N / \ / P .
ATz

wherein Ag, Ajg, A11 and Aj; independently represents a carbon,

(3}

R’ is a radioactive halogen substituent,

Rfisa group selected from the group consisting of hydrogen, hydroxy group, methoxy
group, carboxyl group, amino group, N-methylamino group, N,N—dimethylamjno group
and cyano group, and

p is an integer of 0 to 2,

provided that R’ binds to Ao, Aqg, Anr Or Aq.

13. The low-toxic diagnostic agent for Alzheimer’s disease, according to claim 12,

wherein R is selected from the group consisting of 18F, 76Br, 123I, 1241 1257 ang P,



