- 1 - SPECI FI CATI ON NOVEL COVPOUND HAVI NG AFFI NI TY FOR
AWLO D 5 TECHNI CAL FI ELD [0001]- The present
invention relates to a conpound for use in diagnosis
of cerebral degenerative disease. Mdre specifically,
the invention relates to a conpound useful 10 for
anyl oi d detection at |esitESIEEATHNi agnosi s of

Al zhei mer' s di sease and ot her diseases with anyl oid
accunul ati on. BACKGROUND ART [0002] 15 Diseases wth
t he onset pasi i 0 I.b otepn called
anyl oi d inﬁéggﬁogéMnggﬁsﬁé?I&?séggiNFﬁg gggiég%ﬁpgD
generally referred to as anyloidosis. A feature
conmon to anyloidosis is that the fibrous protein

5caltmednernaoisdamyl ch is enriched with the (3-sheet 20

structure™is deposited at various organs systemcally

or [0@t01gites topically so that functiona

abnormalities are triggered in the organs or tissues.

[ 0003] Thal zhreisesrt simdiexgdse (Hedraiamfticera repoied tfor use
as AD), 25 which is a typical anyloidosis disease, is
kné®n dd39a0giise 8fe coxebirad degenerativii didiksease Msre

| et hal ,wi.th gro%ressive deposition of amyloid in
brﬁPﬁFlgaﬁaﬁﬂ s rhe davgntdoperglatssase shapmpausdsuseful

co rn_in_sqci,e -.,2 C ared with other _, ,
10 SPEi dpeist iés%s&.lorlna?g@sﬁ&onyéaﬁss {Redhafpepiss of
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ADpRZhESRES 1 5Sai8BLALY AhACLERELNY: kRases with amyloid

accumulation.

BACKGROUND ART

[coo2]

Diseases with the onset of deposition of a fibrous
protein called amyloid in various organs or tissues.in
bodies are generally referred to as amyloidosis. A
feature common to amyloidosis is that the'fibrous protein
called amyloid which is enriched with the R-sheet
structure ig deposited at various organs systemically or
at sites topically so that functional abnormalities are
triggered in the organs or tissues.

[00031]

Alzheimer's disease (hereinafter referred to as AD),
which is a typical amyloidosis disease, is known as a
disease causing dementia. This disease is lethal with
progressive deposition of amyloid in brain, and thus is

said to be a disease that causes concern in society



devel oped countries with agi ng societies, thereby
causing a social problem 5-@0064] Fromthe

pat hohi st ol ogi cal viewpoint, AD is characterized by
t hree pathol ogical findings in brain, nanely

developne%f of _seni |l e plaques, formation of
neTPOPESES Mty CihgresMYaRd doRienSiiveasesrondl regent

10,46 el BhRLe lesoe ety SraLnly omoeed . o,
t D .and [ thol.ogi.cal |y, f d i .
' aneegbes0canie gl phe bt et anicnl | YaLotBd usins

clgngg@5a§yppbgqgm_ [ 0005] 15 AD is diagnhosed by
carrying out various evaluations of cognitive

5fungotbans (for exanple, Hasegawa scale, ADAS-JCog and
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MVBE) in auxiliary conbination with imging diagnosis
such asr6m ahd WREhoHewewebgithe wekhpeiBasedp qa such
eval uations of cognitive functions is lowin 20

di agavscterseadi byvihyeat pahkokagt yast Agedohgkhén brain,
onset, and is furthernore problematic in that

di BYRBLYi éevyesapnent apf sewtbptipbhgues, | ibomation of

co nitige functions of  individuals. At present, it is
praCRY APy L1 hpbEstdnEled, 1Y BYXFeRSwvechewrepal loss.
di 0sis. of while an_AD patient 25 is still alive
bt oSt Th LR e riie e dy ok tact et e By “epmpegeqr ok

| esi@{Nons Pat ent [.000 while, a
repolﬁbt _ei I%ﬁc?hg%] Sany(?%rgc%é% ]f_t% i%e 38@1_'22}1??% stage of
Pl RO USSs S Al G Id epaﬂfh@f@%f)%é’lﬂ/ PFALEE Nin brain about

(hereinafter referred to as A( Al"so, nunerous

r epbras mdwed |yddwd Bor g egate dOIdFiR a5 heRiptoms.
structure that
[0005]

AD is diagnosed by carrying out various evaluations
of cognitive functions (for example, Hasegawa scale,
ADAS-JCog and MMSE) in auxiliary combination with imaging
diagnosis such as CT and MRI. However, the method based
on such evaluations of cognitive functions is low in |
diagnostic sensitivity at the early stage of the onset,
and is furthermore problematic in that diagnostic results
are susceptible to inborn cognitive functions of
individuals. At present, it is practically impossible to
establish a definite diagnosis of AD while an AD patient
is still alive, because the definite diagnosis requires a
biopsy of a lesion (Non-Patent Document 1).

{0006]

Meanwhile, a report tells that amyloid constituting



causes nerve cell toxicity. Based on these findings,
the 5 so-called "Anyl oid Cascade Hypothesis" is
proposed, which suggests that cerebral deposition of
A(3 triggers the downstream phenonena, nanely,

forpation o neurofibrillary tangles and neuronal
| osSPRER- BLEGHES pBCEReRBInsgatn phoamY I Bacl BROtein

th Lt ts_h de t
eSO TR R RO, 5D TR coporcs
f f . . . h . f h b .

P IEOLLICHSL N AP, foheda B K5igs ML Ao HALALEEER, e

hy dg i C 0 i:0hy.I
RSP e ol PR ep oMl R i, cne

5t r aans{ @ Bhed | tAmPIeh @ €a 4 ded bl ¥t OUS proposed, which
- radi oactive species such as 11C 18F and 1231 ." For

exaEpiessts epuit scéedbrdll Geod i racd i v hat Q@RIVs the
| abel ed forns of 20 conpounds including various

t hiSIVREL FRaferphendomem susmelgs, formation of

6-i 0do-2-[4" - (N, N-di met hyl ami no) phenyl ] benzot hi azol e

( héteR IRt Yaer rtangleaamyzmgurangl loss (Non-Patent
6- hydroxy-2-1.4"'-(N- net hyl am no) phenyl ] benzot hi azol e

(h FﬁqﬂﬁhQHJ%eferred to as 6-0OH BTA-1) (Patent

10D0C 1, Non-Patent Docunent 25 3); stil bene
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conpounds such as (E)-4-nethylam no-4'-

hydr oxysddddpenge éﬁ@geeifaaéedgggta{ it & Q85 %%el}@y dy

(E)-4-dimethylamno-4'-10 e (hereina
reheidecdo detastmaly $B) iRR el ngogu fé%ﬂlbo%nd’\'@ﬁvﬁ’g]b:%gh

Docunent 4, - 4 Non-Patent Docuffent 5); benzoxaz

depiffadniives wittdh aas’loid as a marker.

6-i0do-2-[4' - (N, N-di net hyl am no) phenyl ] benzoxazol e

(her ei AEMeof efusity g ckesaS crBOMagdmdy Gif2Zmoses of

(fluor éﬁthoxyh-z-[z-(z-dinethquninothiazoI-S
cerebral amyloid are hydrophobic low-molecular compounds
that are high in affinity with amyloid and high in
cerebral transferability and are labeled with various
radioactive species such as **C, *F and '**I. For example,
reports tell ''C or radicactive halogen labeled forms of
compounds including various thioflavin derivatives sguch
as 6-iodo-2-[4’-(N,N-dimethylamino) phenyl]benzothiazole
(hereinafter referred to as TZDM) and 6-hydroxy-2-[47 - (N-
methylamino)phenyl]benzothiazole (hereinafter referred to
as 6-0OH-BTA-1) (Patent Document 1, Non-Patent Document
3); stilbene compounds such as (E)-4-methylaminoc-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,



5 yl)ethenyl ] benzoxazol e (Non- Pat ent Docunent 6,

Non- Patent Docunent 7), DDNP derd vatives such as

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

napht hyl } et hyl i dene) mal ononitrile (hereinafter

referred to as FDDNP) (Patent Docunent 4, Non-Patent
THat@nt RPHMEN Doz AFHaaRe ke rdssiatdy e dch as

ﬁ?r ﬂﬁ lr[4am o B1ERA gk  Pres e nrg@ zole
Ao e%é%eewﬂwe@%%mm;
fmwﬁ@e@ Qsj_spave feen %%ﬁﬂﬁ%@%-

i magi ng ave been reporte

5SI Q/ﬂl)fétmyla}%lﬂﬁcﬂ}@édl% 'N&rﬁ@a&%’ﬂte'ﬁoc%n@rﬁ:' 3, Nops Patent

conpared wi'th normal persons (Non- Patent Docunent 1
Nomolatremit DocumeNp bberiMar-iRekerucnDagunent: -X¥2,.- [ (2-

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

1] £IRcFo2G04~1506e2Byl]) Batient -Decunent 2]

JP-T-2005-504055 [ Patent Docunent 3] JP-T-2005-512945
[Pale@ﬁtthwéc}eﬁ@mluﬂ]enwmmmmezsges (heowiPatféesr referred
Docunen b Hardy & G A. Higgins, 25

" Artfheﬁnrgp WEp) §8§§§ntTF?@CRWF6| 4: eea&etent Document 8) ;

Sci 1992, 256,
10 1Y BN By RO h oo ReBL VAL AN aRn S bop s endpffr a4’ -
d t NI NCDS
'399ﬁ%ﬁ%r?&sﬁﬁééﬁhﬁﬁbaﬁagi??ﬁ%saasﬁﬂﬁés ShvilgshEncrt
Of(héEéthfEEQ E@?@Er@@rEbcgé Task) 8@8€e89 Docum8n5 i

Al zheiner's Disease."”, Neurol ogy,
[ NwonPr&eaht Doeuti@Bht 3p) Z. -Far ZieiN0s Sthe bE , tf@ese probes

" Radi oi odi nat ed Styrylbenzenes and Thi of | avi ns as
Prébesimaging diagnosis have been studied on human imaging
15 and have been reported to show a significant accumulation
in AD patient’s brain compared with normal persons (Non-
Patent Document 10, Non-Patent Document 11, Non-Patent
Document 12, Non-Patent Document 13).
[0008]
20 [Patent Document 1] JP-T-2004-506723
[Patent Document 2] JP-T-2005-504055
[Patent Document 3] JP-T-2005-512945
[Patent Document 4] JP-T-2002-523383
[Non-Patent Document 1] J. A. Hardy & G. A, Higgins,
25 “Alzheimer’s Disease: The Amyloid Cascade Hypothesis.”,
Science, 1992, 256, p.184-185

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

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



for Anyloid Aggregates.", J. Med. Chem, 2001, 44,
p. 1905- 1914 [ Non- Pat ent Document 4] Masahiro Ono et
al., "11C |l abeled stilbene derivatives as
A(B aggregat e-speci fic PET imaging 10 agents for
Ogslner s disease.", Nuclear Medicine and Bi ol ogy,
2003°R5H Wﬁ%a@f@‘?ﬂ IR@AT Pehenguspiofenef SPephr Emekungt
"hbv Stil benes as Probes for anyl oid

Sf a%é%lth a‘3 M?Fc%%rvm%% tafk SBereeyon 2bbzheipser’ s
4 41 P Do 6] Zhi-Pi
uandgg%gaﬁ' ﬁé? n%Y?tigéﬁin€¥h ;%? o%ﬁ%ny:?g6-
daohen
Lraques In e%r%ﬁméﬁ@afﬁc ear’ I%ﬁﬁ%%&nat Blology,
SZOOﬂRaa‘?ﬁuﬁﬁ@t&Q“St{% %{W Wﬂ%éﬂﬁﬂ‘%& Probes

et al "[11C] BF- 227:
2- Bdre mphyenzd verpteydaid vat i ye dad. dMam of drgh £l agues

| magi ng.", European Journal of Nuclear Medicine and
Molreci G- Ugielgi ng, 2005, 32, Sup.|, P759 [ Non- Patent
Docunment 8] Eric D. Agdeppa et al., "2-

Di AiNEy-JHtiests DRapmesitorfidniMarsdhe reulsstd tett ed ., “11C-labeled
Napht.hal enes 25 (DDNP Anal ogs): Novel Di agnostlc and
Thér dﬁ&&@iawe%aﬂw@*%aggragmeciﬂw &HT dmaging

I I 2003,, 5, 404- 417 [ Non- Pat ent
10 n% ] Fent &% hﬁZ%%ﬁ§EZhﬁaﬁ@S@@ % ”, Nugle %r &eéicige and

"S £ IRV Re| 0 i p of Imdazo[l, 2-
a %;P?gﬁﬁgség?3ng§hd g% %éqectlng (3-Anyl oi d

Pl 3966S Pak enth®oBHLALR 2Q03, 4
p. 237- 243 eFNonoPatgns 5]cunent fg§%&%tEg9KrunSval

al s£ilbengsngs5pbbaikd #BY! Qg1 aAbIREUEE! S @i SRASE ]
with Pittsburgh Conpound-B. 9, Ab Nguro , 2004, 5écan

p_gbgmggsl Society, 2001, 123, p.12740 12741

15 [Non—Eatent Document 6] Zhi-Ping Zhuang et al., “IBOX{2-
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(4’ -dimethylaminophenyl)-6- iodobensoxazole): a ligand
for imaging amyloid plaques in the brain.”, Nuclear
Medicine and Biology, 2001, 28, p.887-894

[Non-Patent Document 7] Furumoto Y et al., “[*C]BF-227:
A New ''C-Labeled 2-Ethenylbenzoxazole Derivative for
Amyloid-B Plaqgues Imaging.”, European Journal of Nuclear
Medicine and Molecular Imaging, 2005, 32, Sup.l, P759
[Non-Patent Document 8] Eric D. Agdeppa et al., “2-
Dialkylamino-6-Acylmalononitrile Substituted Naphthalenes
(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.,



[ Non- Pat ent Docunent 11] Nicolaas P. L. G Verhoeff et

al., "In-Vivo I magi ng of Al zheiger D sease (3-Anyloid
Wth [11C] SE-13 PET.", American Journal of Ceriatric
10 Psychiatry, 2004, 12, p.584-595 [ Non-Patent

Docunent 121 Hiroyuki Arai et al., "[11C]-BF- 227 AND

PET § bYW Sk 1 2@t I/t vi Re 1 ak fonsiel peof sTiDi daac bl , 2-
Al zheinmer's & Denentia: The Journal of the

Patients:!

A AR A8 | B g RS 260G, betetn 1 -Maraoas Plagues in
[ Non- Pat ent Dpcu 31 Christo M Clark et a

"Irrtr%lﬁg %&1 of ﬁﬁ?&ﬂ%‘?fﬁ' ‘%bECﬁﬁ NTheidet s &

20085 P P 0 G G e S em g ing
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descri bed above, various conpounds are

pr ahegpdid IBRY) Nehifli agNB8IS f@fooaﬁy'éﬁ dp ak-319
researched for clinical appli'cation. é&perlnents in

nor fiein tHatershosdunaing 1251 hvilcheled P.T@MG | B HRRGFE et
ml-SB are all transferred into brain 2 mnutes after

adriiini st Iat-Varvo Howenigrg afhédehedmeaumdseadtee f-Amyloid With
|nsuff|C|ent in clearance fromnormal tissues, and - 7
143 SEeddmPES-¢ g PAa@raIcey Keusinailn ofs Geimetpdsses
E dnlnlstratlon JP- T-2005-512945; Zhi - Pi ng
H&F§¥ 20R4c| d2r BediBdi-R€5and Blology, 2001

dFBnS%te%%“fo%&nfz%@% A R BB e 8adde L) -BF-
no@@&'Ahbs§ﬁ%sto'%lbﬁ§ﬂ Eécgﬁﬁgt EEO 13&%3&'?63 b sease

that sufficient contrast c ai ne

aﬂ?b@h@nﬂéﬂgnnhﬁthme§"Eeﬁ-Dementla: 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, S342

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[C0039]

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 ['?°T]-labeled
TzZzDM, IBOX and m-I-SB are all transferred into brain 2
minutes after administration. However, these compounds

are insufficient in clearance from normal tissues, and



[11C] - | abel ed SB-13 shows a cl earance from nor nal
tissues in experinents in rats7 however, it cannot be
said that 10 the clearance is sufficiently fast
(Nhsahiro Cno et al. Nucl ear Medicine and Bi ol ogy,

g 565- 571% [0010] Meanwhile, it is
rev*\é‘:%ﬁl dt e h%?cwa%% %d%raﬁ%w b abn blfﬁuaz@sp;yﬂrm easses
skeIPton such_as a pro ert

15
G e A o e e L RS s 1248 444 thipy Zhuang
ft d al | | t
Sro‘%'feré?ijmo?l’&‘?%%‘%rd%?%%“ﬂgﬁ%‘easwZ‘% ShSTg Aq0ky a8, D-887-
| t b b d f
unl e, Uhe pboxssg descr bety compoURESy 958 TesHY. Ola:,

experiments usin -Iabe ed conpounds

51 MRY. 157 £0 comppind %Qe%pihb'%erQahSEe%§%mnﬂbghb oFlssues

test. In order to use this conpound as a probe

| e nigh i BRINOsds, Uffdciiem a6des Musthe talke cient
about dosage and adm ni strati on manner.

(1 Mgyt tored nrfab [bec ath ten N0 Ft1 GdAd iphut iyl FHAMP sites.
is so reported to be positive in reverse 25
mutlatFbnlakaled ($ht 3 nalidonad Elddiaard ofr W OB IBHU 3 ssues

panphlet 0011] A preferable probe targetin myl oi d
rﬁi@? MENLH ddhFHLE WEHIMEVSE (a 1o paTeE gﬁﬁatsalgl that
ex @Jle

nt in_affinit | Qi d and suff|C|entIy
rapl S ERrERCMdE 5&Fﬁ8Fﬁg§ %P§§ué¥aﬁﬁpérpwﬁvob@F al.
LEMNE%E% R e e 1R 200 e o8 RES 5243

' di gelpaggd. Furthernore, in accordance with results of
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our studies (refers to Conparative Exanple |1-6
descri be@nwhatler,) it 4shaeWReard enbitl Wtpbhidlds! MBYing an

accunul at es
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
['**1]-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. (InternationallPublication W003/106439
pamphlet)

[0011]

A preferable probe targeting amyloid for imaging



unspecifically on white matter or other sites where 10
anyloid is not deposited. As an8AP di agnosti c agent, a
conmpound nust be used which is suppressed in
unspecific accunulation on sites other than anyloid
dEQ§SItI0n but _such a conpound has not been

di sTHISRESTF 002} B Fheopredrdt thal ehi | excabbenkeein
made nder sucglE ci rcupst ances mhere varlous conmpounds

as p$ CY P HeR i HY Loty | DR FoF IR hlY draRidsis clearance
I but. . th s been no co
m.ca??c%#?f tolasdeé’ Ve oy Ty aﬁf‘ﬂzﬁaﬁ%i in
t h .
B T T i’%ﬂfé&{%’ SEI% ERR TS g B wien
5C1 earan Ga-dgare NoF NBls thasies athsdd!r t her s
suppressed in toxicity such as nutagenicity. MEANS

FOR SOLiNeh JihioRROBLEME: ¢ dBlce 2pi terd YR a5 s hiave
found that a group of conpounds satisfying the
ab@terdiescr etk reedqui reangrdrs tCare Bxanlicailed fde@bra bed
conpound with an i m dazopyri di ne-phenyl skeleton or a
skalddEsn ssilh has tesretcenfiose dhidmd YRR ccwulbdssa
carbon atomtq which an oxygen atomis attached, and
th@?sﬁg\ﬁ—ifd&?ﬂilé& S (R B FSdrEY Wemther, SiteE4here

Sp CIfIC c d|n t o, one aspect of the present
105 %h 101|oﬁ‘S gc% ST tF@bre%ﬁn?EdABdeﬂgnP%EFﬁmPﬂﬁnt a

f o und) mus0hrl WBea W3 ciMis supp%essed in unspecific

accumulation on sites other than amyloid deposition, but
such a compound has not been disclosed.
[0012]

15 The present invention has been made under such
c¢ircumstances where various compounds as probes targeting
amyloid for imaging diagnosis have been disclosed but
there has been no compound which is confirmed to have a
clinically tolerable property, and aims at providing a

20 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

f0013]

25 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



21YJ[~/ A3 ~/ NA4 (1) or a salt thereof, and a

| ow-toxi c diagnostic agent for 910 Al zhei ner's di sease
conprising a compound represented by the above formula
(1) or a salt thereof are provided. [0016] In the
formul a (%% R2 are_ hal ogen substituents, and

at IF%%S% JE}PI%IF %‘Fo'f'h’é%‘?%l%\hl@r%’éﬁ’%%tﬁlwﬂh?w ogetrached,
subst i ent Vari ous nts can be wused as the

ol S T oot S e ore S e 10

pref pﬂy used. As the radi oactive hal ogen, can be
used various elenents, preferably a hal ogen sel ected

from '§§gg§f%;4%§§ égégr%ec% o8 d3d €2§€ @he present

preferab ogen Se ed from

5125ihver{t_OiQ5|r7,] Dloorfourld AN AMbANIERRP d@d’g lﬂollovu
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represent a carbon or nitrogen, and |t I'S necessar
t hatomiulseast) .one of these represents a carbon.
Preferably, 3 or nore of Al, A2, A3 - 10 and A4
r epl®slérit car bons, and nore preferably, all of them
represent carbons. In the fornmula (1), RL binds to a
carbon represented by Al, A2, A3 or A4. In addition, m
is an integer of O to 2. Abinding 5 site for R1 is
pref erabl yaa capbon represented y 3, dhat is,

[00 to another
conpound

&(2):

(1)

or a salt thereof, and a low-toxic diagnostic agent for
Alzheimer’s disease comprising a compound represented by
the above formula (1) or a salt thereof are provided.
[0016]

In the formula (1), R' and R® are halogen
substituents, and at least either of them is a
radicactive halogen substituent. Various elements can be
used as the halogen, and fluorine, bromine or iodine can
be preferably used. As the radiocactive halogen, can be
used various elements, preferably a halogen selected from
"*F, 7°Br, 1, 1, 1351 or 1, and more preferably a
halogen selected from °F, '?*°I or %51,

[0017]

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

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

represents a carbon. Preferably, 2 or more of A;, A;, A



10 [0019] yAsrN /p_r"1 R4 R3/ ml( Jam As (2)
[0020] or a salt thereof is praeided. [0021] 15 In

the formula (2), R3 is a group selected fromthe

group consi sting of a non-radioactive hal ogen
substjtuent, nitro substituent, trialkyl stannyl

sulfstd tuehEPKESERG CcarRensehandsmairehpreferabdys beal of

atqgf and triphenyl stannyl substituent. As the

tri %&u%ﬁﬁﬁﬁﬂﬁﬁﬁz 5t udRt Fh@afrsliylaunde it Benpinds to
ca sed, and _tri hyl st apnyl _ substituent and
tr?b@%?#%?aﬁﬁ%res §¥f&ﬁéﬁ?'a & pfefdr d8ly used.

[0022] 144 t:gicq{,g%P issela%Ctiguﬁcég;%%néP% gcroo?ﬁ. A binding

consi sting 6?' non-ra i vé hal 0g

SSuﬁiﬁth%&tRl”EEh§P§§H££Bf¥IgX%arﬁHﬁsiéﬁyggénted by B,
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trifluoronethanesul f onyl ox ubstituent™ an arona
sulthemyligxy asdhsbichuaht ¢ -pssar ijanonmatic  sul fonyl oxy
substituent, toluenesulfonic acid, 5

ni tloeB&mzenesul foni ¢ aci d and benzenesul fonic acid can

be preferably used. [0023) As a non-radioactive

hal ogeAcs@psiingudnt asfotRBEmmbgect vafi bhe bakegens ioaention,
be used, but preferably a hal ogen 10 capabl e of being

a faFgBPOBRAnGEPEBERREEE Bibshet deléavingaéprondaudng

a &ggag?ctive fluorine or a hal ogen

As N —\ _O R
R3——
’%iar:li:f>k_—<;::;> "
8

[0020]

(2)

Or a salt thereof is provided.
[0021]

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

[0022]

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



capabl e of being a target of isotope exchange

reactions wth a radi oactive iladi-ne can be used, and

nore preferably chlorine, iodine or brom ne can be

used. At 15 least one of R3 and R4 is preferably the
non-radi oactive hal ogen substituent. [0024) A5, AG,

A7 R %d%m%wéml%%pﬁmt@mr et knesul fonyloxy
nitr and it is_necessary that at |east one of

t hess}gg%l%%?feseﬁ%f ezpusgiians gt i iexys sibsiprtaigsit and

car bons, and nore

d_ A8
preﬁ’%&'}aabtry sa‘frhrfcfﬂ que res&ﬁﬁnt HUSHE caPBoR®. aKRMakdC
n B Ao i dehe & SRR SAFERENEARY D

A6, A/ or I on,’ n 'to 2.

525 r[lQQc%'ﬂerFéHﬁerﬁfl’fcﬁﬁ%o qﬂl@ (?tr% :hﬁa%az%rn%%mtfcjﬂvcergcji%’can be
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there is provided a conpoun

| mpdasreman1di Resgehenyl  skel eton in which a carbon

atomat 4'-position of the - 12 phenyl group is

bond&®3ti a an oxygen atomto an al kyl chain which is

substituted or non-substituted at the term na

ther eofAs A plontiraisiaes oy RElogempreilesabiyent cArkbrand R*,

resented by A7, that is, a carbon at 6-position. 5
Oeﬁe&afluoaeMSy cancder yERd t Hust brefamsbher aadpdogen
i nvention, there are provided a

coﬁﬁgﬁﬁﬁ %geggégﬁt@dtﬁfg?ﬁeOﬁoPPE%PﬁEhﬂé#ﬁuﬁ&b€3}tUthH
[OQ%ZLtH %Q bgﬁﬁg % ragﬁoaé%lve fluorine or a halogen

capable of being a target of isotope exchange reactions
with a radicactive 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-radiocactive
halogen substituent.

[0024]

As, As, A, and Aa-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,
and A; 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 As.

In additicn, 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



All P \ Al2 (3) 10 or a salt thereof, and a
| owt oxi ¢ di agnostic agent for 12Al-zheiner's di sease
conprising a conmpound represented by the above
fornula (3) or a salt thereof. Specifically, a

qgound represent ed (§@£he above fornmula (3) or a
salkbenyl (Herdpflprinm @3 ovR tosrgearRtom to an alkyl

-specjfic, diagnostic agent for Al zheiner'
d.gfg?a%e“ 1 1o S HM R G 0% rsqmwbs@tzentggeﬁbgu ¢he

a for hei ne ase here refer

?23%03 ‘ﬁ%1cﬁ %&§%&ngpﬁ&ﬁ8rF9r03§a%%dhﬂ¢%?¥%ﬁ1y a
cc atlng at__Q her

or raplcg} %%{pe aring ot}%grﬂ' - &5 &Fend 1% Y Ge‘pOSlth.n,

5accynyhgtes t here, and thus shoms hi gh specificity of

10

15

20

anyloid imaging in a certain period of tine after
adm ni s$gedi Oiba [0P28 ccodding td he if1or BHAHSD 'a&dts of
a radi oactive hal ogen substituent. As R5, can be used
vartiheu preadintadinvesit ikad,0geige Rref @rallied a compound
radi oacti ve hal ogen selected fromthe group consisting
of TEPFEREBLetRdY P4l fLA3bvamg E3tmudaarid)nore
preferably 18F or 123, R6 is a group selected fromthe
gr dd92cdnsi sting of hydrogen, hydroxyl group, methoxy
group, carboxyl group, am no group, N-methylamn no
group, N, N-di met hyl am no group and cyano group. R 1is
preferably hydrogen, hydroxyl 10 group, carboxyl group
or am no_@poup, ) nore ergbly [h drog@n or hydroxyl
e

grou;%, ﬁa&ﬁd bfﬁl ul ar
Ay N /J N\ / P

A1z (3)

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

(0028}



hydroxyl group. [0029] A9, Alo, Al and Al2
i ndependently represent a carbars -15 or nitrogen, and

it

i s necessary that at |east one of these represents

a carbon. Preferably, 3 or nore of A9, Ala, Al and

Al2 represent carbons, and nore preferably, all of
t hem r epRetbat feambBdas (31 n Rheld or mAdi¢)t i vRS hadicwkn

to

to

i nvent i

sf o
R
pr

T AL5\ N

a carbon represented by A9, AlO0, Al or Al2. In 20

addF B t et ndifsy it EafoPeREsRe pRrELenabrgdacaar bua
re
Fuﬁ%%

ented b 1, that is,_ a carbon at_ 6-position.
PO Prelerantiee rafaatins douethcimtenteg from

t t f her aspect.Qf the. 25,present -
e %&ﬁé,u% %%An%%ﬁl&bqee J"flesghte by t He £ ovvl!}nﬁlnd I,

r4AH andA) f%%%?%%{é%’é%? iozlré\%SN JOr_1 R8 “JIB

4 a salt thereof is

ovi degf. id Q033bup o1l SPrERYA t(tfé])c 'gg%zlﬂ 2hd st YRg of

sel ected fromthe "group consisting o
norydadigeact inyeirtalhyagen s tdtdRRly gritidd,0 carboxyl group,
substituent, trialkyl ammoni um group having al kyl
cha@amsioniareup .t & -setdaytiamiaicomsour,i al, Ryl anino group
substituent having al kyl chains with 1 to 4 carbon

at
10
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el cyano group. R®'is preferably hydrogen, hydroxyl
group, carboxyl group or amino group, more preferably
hydrogen or hydroxyl group, and particularly preferably
hydroxyl group. .

[0029]

Ag, Aip, 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,,
Aip, A;; and A;; represent carbons, and more preferably,
all of them represent carbons. In the formula (3), R®
binds to a carbon represented by A;, Ao, Aj;1 or A;.. In
addition, a binding site for R® is preferably a carbon
represented by A;, that is, a carbon at 6-position.

Further, p is an integer of 0 to 2.

[0030]

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

[0031]



5

10
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20

10 and triphenyl stannyl group. As a non-radi oactive
hal ogen substituent, a hal ogenscapabl e of being a
target of nucleophilic substitution reactions using a
radi oactive fluorine or a hal ogen capable of being a
target of isotope exchange reactions with a

radi oactive iodine can 15 be used, and preferably
chlorineu,MQﬁineNor br qni c&n ejuseg,s As a

trialéyﬁ&fﬁnn sybst | v u ubstituents can
be u oand tri _

substj tuent and
tributyﬁﬁh@pny ubstitwue are preﬁerably used. 20
[0034] R8 A a group selected fromthe group (4)

consi sting of hydrogen, hydroxyl group, nethoxy
group, carboxyl group, am no group, N nethylam no
group, N, N-di nethylam no group and cyano group. R8 is
pr gfoersahl y hydrogen, hydroxyl - 15 group, carboxyl
group or am no group, nore preferably hydrogen or
hydroxy lsagrtotheraad par prewiakldy, preferably hydroxyl
group. [0035] 5 Al13, Al4, Al5 and Al6 i ndependently
redP@88dt a carbon or nitrogen, and it is necessary
that at | east one of these _represents a carbon.

Pref er &8 Ehes formvdie (@) ARS, ispadgranp aadiepted from the
regresent carbons, and nore preferably, _all of them
re

FEYBNFOBEB6A8T Ph PhBOPOrAEEEACH) VeRha109BRNEYbEs ituent,
ted . Al4, Al5 Al6, |r
YT TN I
3 d,b [
i T e AR e
EFEREd £1 Ohe hEENLMWWENTLONY1 chains with 1 to 4 carbon atoms

and triphenylstannyl group. As a non-radioactive halogen
substituent, a halogen capable of being a target of
nucleophilic substitution reactions using a radiocactive
fluorine or a halogen capable of being a target of
isotope exchange reactions with a radicactive iodine can
be used, and preferably chlorine, iodine or bromine can
be used. As a trialkylstannyl substituent, various
substituents can be used, and trimethylstannyl
substituent and tributylstannyl substituent are
preferably used.
{0034]

R is a group selected from the group consigting 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



15 [0036] The present invention provides a conpound
that has affinity with anyleidsand is sufficiently
fast in clearance fromnormal tissues and suppressed
in toxicity such as nutagenicity as well as a
a nostic agent for 20 Al zheinmer's disease with | ow
36‘?‘111'3’/ Xk HEFOURDrewi alena gomubtt qirdarably
h| ffinity with amyloid and is excellent in
nﬁfﬁw% AW Y § AP RoRRRPATRIqu ey by preferably
a ent for Al zheiner's Disease high in
spe f& HBEST MODE FOR CARRYI NG OUT THE
INV j [0037] I. A nethod for synthesis of a
conpoun of the above formula (1) or (2) - 16 (A
smet hod r nt Resi f r.a
radloaé§?ve %al%@eaﬁrgggle 88 %ﬁ% ?fﬂgggﬁge% %F,aacarbon
metdhoch iftQiogwt Besd § £0fi <a n%rc%cs%aw FHERMBRINAAT e of
radi oacti ve hal ogen-| abel ed conmpodnd 5 according to an
eWmﬁwsmembp&%s@h&sp@e&%&bomnvePkéﬁ@r&bl? beor more of A,
descri bed, taking the case of 6-tributylstannyl-2-[4'
(3¢h41dbﬁopndpbmyrppeeﬁbhknbdabohk”Zaaﬁpmbmél@&eferably,

[0038] First, - hydr oxyacet ophenone is allowed to
Ofot\nefnhr@@ﬁﬁ“ﬁ@nbr eardense piepahe Pobmobe- 44), R’
10hy ﬁ%acetophenone (Fig. 1-1, Step 1). In this
to FhSaFEQEtFﬁﬁrééﬁnﬁédcéﬁdagbedhﬁn«%@C@Kd&nce In

h ,. th h
S o R ST B iy = cocon
Cskéﬂgbsghtéanﬂﬁtﬂg, that is, a carbon at 6-position.

Further, g is an integer of 0 to 2.

EFFECTS OF THE INVENTION

15 [0036]

The present invention provides a compound that has
affinity with amyloid and is sufficiently fast in
clearance from normal tissues and suppressed in toxicity
such as mutagenicity as well as a diagnostic agent for

20 Alzheimer's disease with low toxicity, and further
provides a compound that has high affinity with amyloid
and is excellent in amyloid imaging in a living body as
well as a diagnostic agent for Alzheimer’s Disease high
in specificity.

26 BEST MODE FOR CARRYING OUT THE INVENTION

[0037]

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

formula (1) or (2}




15 Journal of Organic Chem stry, 1964, 29(12),

p. 3459-3461. [0039] Then, - 16 -

2- brono-4' - hydr oxyacet ophenone as prepared above is

all owed to react with 2-am no-5-bronopyridine to

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

a] pyRiBerecd Ffor dyvithseep ©f . a hwecwtspr ccompruntbneor a
according to the follow ng procedure. [0040] First,

2- b ¥frbRact HyRir adeder GRTP i no- 5-
bronDpyﬁidine ?re di ssolved_in an inactive sol vent

such 25"85C4RRtbAFt r?1BSLRRA EPE BYTERRHLS P F cadRTeFEIREOT

tegcr%cr) uced _ct>r aa rreafldiéja)t(cttfvrrepeﬁaaltcygre%—f l%rbez_letc? c60mrl*:aool{1rnsd

erﬂRE {4 < r ygqaﬂyJ | - jdine . . .
5hydr 0 c%%cgrji oger%glagi(as |Jtraeél{r:ar g%%g%rfeatzpergé.soéﬁ#edlsnafe\flécﬁtoq will
17 peis@shd i Bl S d NStRN G e cﬁc%t-ctryiéfdéaﬁﬁannyl-z- [47 -
another solvent that 7s usually enployed inn a sinrlar
r eaC i -Gfuodoir HEARPIgheriEliaiela AN ,2C A1 dERR |
reaction tenperature may be a tenperaturéall ow ng
reflapddlg, for 5 exanple, 90C when the solvent is
acetonitrile. The anount of the solvent to be used
may be Ao Uit - hydifdAysE eattopherafrfeedits tdd aweat ticomeact
however, it should be noted that if the solvent is
10t o8l [FURt S TeTHECo RO FFSPRTEU R PESTELHAIN

ey B RS Fere e B oo s [ Afokis instance,

Co&%@?&%@%&&%nt%a 0 g, h%g%%%di&oacgg%daﬁgébkggg pgdinary

t he anmount of a sol vent O Dbe used Can pe a

S0 mehods0048k elamplad!, thienktRbl' 885804k ' 3
literature, King, L. Carroll and Ostrum, G. Kenneth,
15 Journal of Organic Chemistry, 1964, 29(12), p.3459-3461.
[0039]

Then, 2-bromo-4’-hydroxyacetophenone as prepared
above is allowed to react with 2-amino-5-bromopyridine to
prepare 6-bromo-2- (4'-hydroxyphenyl)imidazo[1l,2-

20 alpyridine (Fig. 1-1, Step 2). This step can be done
according to the following procedure.
[0040]

First, 2-bromo-4'-hydroxyacetophenone and 2-amino-5-

bromopyridine are dissolved in an inactive solvent such

25 as acetonitrile, and are allowed to react with each other
at a reflux temperature for 2 to 6 hours to produce 6-
bromo-2- (4' -hydroxyphenyl) imidazo[1,2-alpyridine

hydrobromide salt as white precipitates. The solvent



the precipitates. The white precipitates are suspended
in a mxed solution of nethanolIwater (1:1) . Then, an
aqueous saturated solutions of sodium

hydr ogencarbonate is added thereto in a very

excessi.ve anBunt_reIative to 20 the suspended
preEFﬁFtéPeg £8 rBPEABESOMBYoRB- 2ceponitrile or another

hyd pmd 1, 2- i di i pitates.

The b SEYPUECEhE  atshaLF thE LovaRein, ol sfailas Teaction,
g?g?%ﬁg?ﬁéTal?hy@?%&%%%%n@??iﬁ?%%?%?l,5hﬁ;£ﬁQQH#R?em

th ' ' Fi -1, St 2) .
The: SEPSaEtube TRy e 8 ihdert fle P odidy skfRuftio, for

5 s exedmpBPLCHb t Ccalhon | LHE t&sh Asnd owkﬁév%%%?iérljtle hodibs

-sufficient to effect the reaction. S
be amtwk tdatthd séheermuntbofudde maxask spl Wit S
too nuch, - 18 precipitation of products will be

hi rithfeidziargy mxanffest tifeernreaction, however, it should be
2-brono-4' - hydr oxyacet ophenone in an anount
corftESshridiaty it the medlverg: dsed;od heiati xeid sallt ibetome

of jgﬁ%gr/ t hangl may be used in an anmobunt of about
40 4 O OFt@ LehdiRAC 1¥. toddisu mih ydesrdena prodates s

s.long as it is very

is i ficall limted
ol s 201 ool | cally Lot o Long s LIS ey

Pr @eloRint-at-es 1 as 1,0 bstrates. For anpl e, ,
when t he reactiéﬁﬁgg%gf gb?édﬁ&ﬁﬁdéﬁ figgd T RhE reaction,
abave- deuhitbed soBdntEaRSeol Be JERUNLAA 1aNabdur 49 o 50
aqueous saturated solution of sodium hydrogencarbonat €
tomLbe added to the reaction solution can be about

25nL. 50042] Then, the

6- BPBAB! 2- (4' - hydr oxyphenyl )i ni dazo[ 1, 2- a] pyri di ne
prepared above is sufficiently dried, 15 dissolved in

16\ N- di NEhy| thenasresioangoputioni dm féatburdt ecandcover

20

25

3- -1 -fl uoropropane were added thereto.
pﬁgnBrec1plgatgs.p'T e white precipitates are suspended

in a mixed solution of methanocl/water (1:1). Then, an
aqueous saturated solutions of sodium hydrogencarbonate
is added thereto in a very excessive amount relative to
the suspended precipitates to release 6-bromo-2- (4’ -
hydroxyphenyl)imidazo[l,z—a]pyridine 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,



The reaction solution is stirred at roomtenperature

for overnight to obtain 6-broms2-[4"-(3"

fl uor opropoxy) phenyl ]i m dazo[ 1, 2-a] pyridine (Fig. 1-1,

20 Step 3). The anmount of potassium carbonate to be

used may be an ampunt that can neutralize hydrobromc
aC|BreﬁéHéFQFé@nfPénpgoﬁﬂ@ﬁﬁ ¥ifilubeobinganeddurfan example,
t he reagtb and js typically about double the other

r eaf i8Rt 230pPHRE4 - FY%%qé%%%h?ﬂoml AR 2R RBOUTRe 3

Aot o7 %?%%ii‘k‘ﬁé"?é"fﬁ”e oLt gﬁé‘éggsﬁﬂ%‘ﬁgfga3331,3&011 o
o) et o RO n R Wk GRS IO 2 B Bl TR e 49 o

5ol Bgo r@k i the %ouﬂto%dfg]soﬁl%npl?fﬂir%%%ncarbonate is not

15

20

25

6- br ono- 2- |

f | uasept opexy) pheiyl dddi dazohiy 2 aIpyri g
di ssolved in %loxane and a#%%r trlethyli§3#£§¥%FSSlve

addesl, atsibe s rilitabdva)deddlr e@tphed i e @ tadfreaction
tetrakis- triphenyl phosphi ne pall adium are added. This

r e YIratg st uFeri exheptied aheabthe 2@Ecandnr dackdEdtected
for apout 24 hours, and then a solvent is distilled

of fURHRF £he rﬁlﬁﬁﬁﬁﬂger%hedpmﬁdld@mm ithep@famtedf an

10t © obtain 6- 10 trlbut Istannyl (3"

10¢ &&Lbe&“cﬁpo%af)"p"r?éﬁ%ﬂ WdAs) PR Soﬂ%‘m dm?éfogsenq@ébonate to

t Fi ool Step4). Th
by &% POSERT T et & sy e et S ety g

anquiaogat i sfying a condltlon where it is excessive 15
relative to the reaction substrate, specifically, it

oot ok P A L 2
a]pyridlne prepared above is sufficiently dried,
dissolved in N,N-dimethylformamide, and potassium
carbonate and 3-bromo-1-fluoropropane were added thereto.
The reaction solution is stirred at room temperature for
overnight to obtain 6-bromo-2-[4'-(37-
fluoropropoxy)phenyl]imidazo[l,2—é]pyridine (Fig. 1-1,
Step 3). The amount of potassium carbonate to be used
may be an amount that can neutralize hydrobromic acid
generated from 3-bromo-1-fluoropropane during the
reaction, and is typically about double the other
reactant 3-bromo-1-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-a]pyridine in molar ratio.



fl uor opr opoxy) phenyl ] i m dazo[ 1, 2-a] pyridine. [0044]
20 When a conpound with a substls uent at the 6-postion
being a trial kyl stannyl substituent other than
tributyl stannyl substituent is obtained, various
bis{tri | kyltin)s that fit purposes can be used

i nst &4tP) of bi s(tributyltin) in Step 4. For exanple,

wh d_havi trinethyl st |
Subst i t UBR{CREA IS [BepT oTert- L4 T hb”B- posi tion i s
' ti . Sim | to th bo; be
P A AR 8
, o . g | . In
o G RO e Mg R 16 JA0

ional  group is a

5Carion( @tipnte Atdie!) tHhah 4 e GaRRAN: AnRiROS4 i1 o -

be obtained by 5 using a conpound with a pyridine ring

t o whipHerhgrdphHisie Rendediiain ard ffRrent 8ht8 reaction

i nstead of 2-am no-5- bronopyridine used in Step 2.
Formiggtams 6,5 Wearteal alti rdicuy Siot’e faod teadtetticenalbout 24
group is the carbon at 8- position in the

i mbPAESpy Angl Fdlen \g SoAvamitnd-s3 diE thrldegp wfifdiame may

be used instead of 2-am no-5- bronopyridine in Step 2.
[06%66 MAEGATREN1Cy P} CSEE o8 so bed fRrmeda to obtain 6-

10" 24l 9ac gthagﬁgggnggﬁ?%%gd site being an

15

20

25

alkoxygh 5 attached to a carbon atom

o RSk 008 A TR MBI e carcen

obt ai ne pano _
3- boR@Buhdf |(#950PRORANELedNd )T eabhd NgnBunt e5HI i NG

conmpound with p-toluenesulfonylchloride or the
bis(tributyltin) to be used in this instance may be an
amount satisfying a condition where it is excessive
relative to the reaction substrate, gspecifically, it is
about 1.5 times in molar ratio relative to the reaction
substrate 6-bromo-2-[4'-(3"-
fluoropropoxy)phenyl] imidazo[1l,2-a]lpyridine.
[0044]

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

bis(trimethyltin).



i ke. For example, 6-bronmp-2-[4'-(3"-p 20

t ol uenesul f onyl oxypr opoxy) phengb] m dazo[ 1, 2-a] pyridin
e can be synthesized by the follow ng procedure.
[0047] First,

6- br ono- 2- (4' - hydr oxyphenyl )i m dazo[ 1, 2- a] pyri di ne
preBHP%ﬂ above is dissolved in N, N 25

di met hy] f or mam de, and the solution is supplenented

with potERBARTH Yohar HHraRmoipling ool aftich the
gt Itﬁrirﬂeé#’_n%f [séf,rt?eor?otre %%r aftulillrc% ifo%ra lo%%roq,{pg Ig'.ts tao c%t:)rtb%nn atom

3" - [ ]inmd 1, 2- i di ne. ,Thi
(53 I 03 R0 T
5t ohusnesyl fc@ﬁ%JoQMdor\Ji‘%% lé.ngj ri@qtgfec%ipl%t R AR B romine is
reacted at room tenperat ur to obtaln

6- o2 dltd'a B fferent site instead of 2-amino-5-
p-t ol uenesul f onyl oxypr opoxy) phenyl ] i m dazo[ 1, 2-a

py birdimapyrigdne Ldkegetinceppund. Fbe anBwple of whbe »-
tol uenesul fonyl chloride to be used in this instance
mapinge ngx séssi ferr ¢hat ifuactdonhé peacpi ds shbstwmaben at 8-

and is typically about double the reaction substrate
6- PP§FGLPN 1n the imidazopyridine ring, 2-amino-3-

[41-(3"-hydroxypropoxy)phenyl]i m dazo[ 1, 2-a] pyridi ne
10 n%r%’ﬁ‘o afipg: MY pgouged Ané*éﬁﬁéuﬁ% PNaWANENS5t he

al sti.tuent und_to the phenyl group that is
boé%é%gg%%ﬁglﬁgpégiggsﬁ 8t the I m dazopyridine ring

i s [bguggl to another position than 15 the 4'-position,
for exanple, 6-tributylstannyl-2-[3'-

(3"-fl W&Qﬁ"e?@0EYbEE§G¥E]3E”EQﬁ\§8[1$d2§W§1:HYEli dhag ¥l ¢he
has a fluoropropoxy group at 3'-position, can be

syhtbhegerellabebedcsdtdabetniM &h &DRogFPIBehACELBSL B86uent
above except using 3'-hydroxyacet ophenone as a
15 r cattanhefinttecadcafbdn atom at 2-position of the imidazo
pyridine ring can be obtained by using 3-bromo-1-propanocl
instead of 3-bromo-1-fluoropropane, and reacting a
resulting compound with p-toluenesulfonylchloride or the
like. For example, 6-bromo-2-[47-(3"-p-
20 toluenesulfonyloxypropoxy)phenyl] imidazo[1l,2-alpyridine
can be synthesized by the following procedure.
[0047]
First, 6-bromo-2-(4'-hydroxyphenyl)imidazo[1l,2-
alpyridine prepared above is dissolved in N,N-
25 dimethylformamide, and the solution is supplemented with
potassium carbonate and 3-bromo-l-propanol and stirred at

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

{3”-hydroxypropoxy)phenyl] imidazo[1,2-alpyridine. This



20 hydroxyacet ophenone in Step 1. [0049] (A nethod

for synthesis of a radi oacti we Z1al-ogen-| abel ed

conmpound) Next, a nethod for production of a

radi oacti ve 25 hal ogen-1 abel ed conpound according to

anot her  aspect of the present invention will be

dest? i BEUSOLERE Ny t PET E@iee, ofupplemented with p-
henyl]-5 (1231] i odoi m dazo

F%Fééi‘;?:)ﬁ%%fg‘?ﬁg{ggfg & WHRE0] AEoECR Heath IR (b
4 - (3" _
Pl Ak el S5 room fempeTatNe | TRl & e R 4di- (3

v S RSP S S SOl 0 oo e

5i o ey Galr-he: ARALNRE. byl AhotX@Mleern@ Known
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met hod in Ich a'xenon gas is used as a target and

ex pasiate s I oA QORI be e [1423His instance may

radi oactive iodine is made into [1231] sodium iodide

solhst iemrdns ingd ng: latoiwe el oas raatd iuse Gt date, 3Qd is
| abel i ng. [0051] Then, the |abeling precursor

6- thyFdad 13t @t Zlouble the reaction substrate 6-bromo-2-
[4'-(3"-f| uoropropoxy)phenyl]imdazo[1, 2-a]pyridine is

di sidolvied iy dgipxymaiop ety ees vdd | imdista zodidd 2a ad plyadiddne in
of 15 the h}ZSI]iodo bul k dissolved in water, an acid
an§aRt §%5di%i ng agent are added thereto and al | owed

to eagh to obtain 2-[4'-(3"-fluoropropoxy)phenyl]-6-
[1££I]i3doinidazo[1,2-a]pyridine as a target conpound.

98 th%ﬁdﬁ%ﬂbdﬂdﬁyﬂ‘%ﬁ#yﬁ”ﬁﬂé(yfﬁﬁ%fﬂéﬁ%sEq%ugkﬁc%E%%ﬁ to

conpound, various solvents having no reactivity

W thet BRenyl group that is bound to the 2-position of the
imidazopyridine ring is bound to anocther position than
the 4'-position, for example, 6-tributylstannyl-2-[3'-
(3”-fluoropropoxy)phenyl] imidazo[1,2-a]l pyridine which has
a fluoropropoxy group at 3'-position, can be synthesized
in accordance with the same reaction as above except
using 3’ -hydroxyacetophenone as a reactant instead of 4'-
hydroxyacetophenone in Step 1.
[0049]
(A method for synthesis of a radioactive halogen-labeled
compound)

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

[**Iliodoimidazo[1,2-alpyridine.



| abel i ng precursor and [123l]iodo bul k can be used,
and preferably nethanol can Dbesed. [0052] As the
acid, may be used various ones, and 25 preferably
hydrochl oric acid. The oxidi zi ng agent is not
particularly limted as long as it can effect the
oxi 628$®h of iodine in the reaction solution, and is

pr ef er abl drogen peroxide or - 23 peracetic acid.

The anoﬁﬂ¥ BgetHEO@RFH%QFn@faéeﬁﬁ t63he added may be

an unt _sufficient to OX|g2;e iodine in the

r ea HI%JHOI%B?%?XW 05316 W#%Q e B idine,

h h di
synt h sfz\é%o‘%ﬂhr? ecgq]? egesgo%%tblg‘?nr? Int(g)Q Ikgé&(:%p‘g%f fetlabeling

fit t h [
el By T %ﬁﬁbﬁsi"r%‘@&?agiﬁq” P3EHE camope
t o g hesd 28, 2-ddk - known .m thctd1 151 v1h1ch & xenon

[18F]f|uoropropoxy)phenyl] '6- br ool mi dazo pyT1

ne,gad hies ledeat ia3g aprecietorarft kel [t rdtdh bombardment .
toIuenesulfonyloxypropoxy)phenyl]ln1dazo[ , 2-a] pyrid

e T bB 1 Havtdidanittive] 18ifleudrs dmdeornitn (HET] sodlum
presence of a phase transfer catal yst and potassium
carisstglee soltiggs 4y Msing fewchod reshogignt esi sisekd £or the

und of the above formula (3) or (4) (A nethod
107 ol

is of a precursor conpound for a
raﬁE Qaqt i ve hal ogen-1 abel ed conpound) 20 Hereinafter,
& for synthesis of a precursor conpound for a

radi oacijyf halo 9%.%%'1%.91%1 %@e%%%%lfn% -tributylstannyl-2-
[4’-(3”—fluoropropoxy)phenyl]imidazo[l,z—a]pyridine is
dissolved in an inert organic solvent, and a solution of
15 the ["*I]iodo bulk dissolved in water, an acid and an
oxidizing agent are added thereto and allowed to react to
obtain 2-[4’-(3”-fluoropropoxy)phenyl]-6-
I“3I]iodoimidazo[1,2-a}pyridine as a target compound. As
the inert organic solvent dissolving the precursor
20 compound, various solvents having no reactivity with the
labeling precursor and ['**I]iodo 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



according to an enbodi nent of the present invention

wi Il be described, taking the2gase of

6-tributyl stannyl-2-[4"-

(2" - hydroxyet hoxy) phenyl ]i m dazo[ 1, 2-a] pyri dine. 25

[ 0055] For, the production of

6- tRTIRAGT 5T APyt - 2-The ampunt of the oxidizing agent to be

hydr t hoxy) phenyl [ i mi dazo[]|, 2-a] pyridine, first, .
& 2R o%%é%%) oc.ﬁheef’f{‘)‘?@t'r Sl iant o9 eaerdige hiodine in

cupri c - 24 . brom to prepare

2- géljcl)e?mr-e qt}]ﬁlos‘fo%( 1‘i‘teltc?)rbhenone (Fig. 2-1, Step 1) In

thi ggddst ance, the reaction can be conducted in
accordance with ordinary nethods, for exanple, the

smet hod dessiphesh i Taive1dd SF AL, i [

and Ostrum % Kennet h, Jour nal oﬁﬁgt%%%hvg@régg%l{ry?ther
196har?9(ckiline ka3t 3t F/EhdL0RG byTh¥beling a labeling
2- brono-4' - hydr oxyacet ophenone as prepared Tabove is

al [rowetinsor edett fitths 2 airese icddepyitdigie Watila
prepare .

2- Eadijpp@itasiep adypigens tihadoifitda tdjel pRaalomer.i dFoe example,
(Fi,%i 2-1, Step 2) . This step can be done according

t 0 *Tt REYRS FOWSHGLHESEEGuPe. (4] 0087 First,

2- -4' - hydr t.oph d 2-am no-5- 15
107 dopyrh L B B HROITE i 1P A Tt AAE o) et Rt Lne,

a e Lhcile [ I o.react wth each
ot e Rt b o B0 B0 B bR 8P (577556 Rour s t o

pr edugendz(4 fonylox h 1] imi - i di
hydroxyphenyl)-g-ioggfﬁpgggé 1?5¥af5$%§ ?ﬁél'z alpyridine

hydaanbbenirdecteal vigh WHH)E INIRGIR LidieSn R $RlekeMce of
used in this 20 instance may be acetonitrile or

andt hbassotvansfehatatelyasuahliypetakseyen tarbBofadel ar
reaction, for exanple, nethanol and acetone. The

15 0 48PPSh tenperature may be a

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

formula (3) or (4)

(A method for synthesis of a precursor compound for a

radicactive halogen-labeled compound)

20 Hereinafter, a method for synthesis of a precursor

25

compound for a radioactive 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-a] pyridine.
[0055]

For the production of 6-tributylstannyl-2-[4’-(2"-
hydroxyethoxy)phenyl [imidazo[1,2-a] pyridine, first, 4'-

hydroxyacetophenone is allowed to react with cupric



tenperature allow ng refluxing, for exanple, 110C when
the solvent is acetonitrile. -Tk& anount of the sol vent
25 to be used nmay be an anount sufficient to effect

the reaction, however, it should be noted that if the

solvent, .is too mnuch, |t wll becone difficult to
obt BFPMid obp Y RRREE oF - Heele i b By deriyace Fphenone  (Fig.

wh 5 - D 4" - hyd h
exaﬁ'pn%m%t%ﬁﬁ espoﬁ%d.% Y ABtsnan he Tearhgn tHe be
S e ST AR
SO'ébEérﬁi;E‘lé s fiid terat d ud SAOMEly M‘ea pfﬁ%lpat £ kil Hhe

white precipitates are suspended nm xXe

50f aeet ol {ted ¢ ks 1) - Kﬂ?ﬁ{btlﬁn Jﬁﬂ‘f%ﬁ“}ﬁ?ﬁeﬁet o

sol ution of sodi um hydrogencarbonate is

I N Gheaneirst BXCESR 4 BN, elalgauedq the 10
suspended precipitates to rel ease
2- (P 0aeldr oxyphenyl ) - 6- i odoi mi dazo[ 1, 2-a] pyri di ne as
precipitates. The nemAy generated precipitates are
f i |t er dheto rdeaamo-2 '(41ydroxyacetophenone as prepared
drowyphenyl) 6-i odoi m dazo[ 1, 2-a] pyridine as the
ﬁf& diysicn tohFe agttepithi g-amipo §ré|§>d23pyr1|dene to

a the n1 ed sol ution of mnethanol /water
10 ng&, aEFflcéﬁ dfﬁ#?? SRy oﬁg18§°1Wlﬁéz§dﬂﬁPcﬁéﬁyrldlne
ct _t,he agtion v ld be no
that %? ?hé aﬁgg t%S ?%£Qﬁ§§g SO?U%IO NS ?%%Oﬁgﬁ%? to

pr@@bpmbgqbgan f rg@@guggs wi |l be hindered. For
exanpl e, gron0-4' 20 hydroxyacet ophenone in an

and0057¢orrespond|ng to 10 nmmol is used, the m xed
sol ution of nethanol/water may be used in an anount
of abodtlr4®d.t @ b@@me4'Thgdamuyabe@bp&edbnﬁland 2-amino-5-
hydr ogencarbonate is not_specifically limted as |ong
15 jglodopyridine are dissolved in an inactive solvent such as
acetonitrile, and are allowed to react with each other at
a reflux temperature for 2 to 6 hours to produce 2-(47-
hydroxyphenyl) -6-iodoimidazo([1,2-a]pyridine hydrobromide
salt as white precipitates. The solvent used in this
20 instance may be acetonitrile or another solvent that is
usually employed in a similar reaction, for example,
methanol and acetone. The reaction temperature may be a
temperature allowing refluxing, for example, 110°C when
the solvent is acetonitrile. The amount of the solvent
26 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-



it is very excessive relative to the above-descri bed
25 precipitates as reaction suldstrrates. For exanpl e,
when the reaction is effected under the
above-descri bed conditions, the anount of an aqueous

saturated sol ution of sodium hydrogencarbonate to be
add¥PTY ¢ heh Y &EFy e tontPnong| it iah e eorsBmIding

L8 10 Ry SHIG DATErR® (TRPSE  dlie ABid Of 2
i 1- )
> (R0 G oy el S AR 2 20 @y 3.

sepafgd@ly. In this instance, the reaction can be
carried out in accordance with ordinary nethods, for

sexanpl eyetthe s had desgt i hedd i 4d tﬁﬁ%ﬁi‘e@ gtg %aéggo%er

Synt heses, Coll. Vol. 10, p.170 (2004);

10 th20@he)ei i@ . Tirea, whhee precipitates are suspended
2-(4' - hydroxyphenyl ) - 6-i odoi m dazo[ 1, 2- a] pyri di ne

pr dparce thiadeol edlntsiohf iofi ewtthandili/edterdi(asal)vedTheén, an

N, N- di net hyl f or mram de, and pot assi um 15 car bonate and

1- BAYRVE- CRlhaed slodmglion ofy pedhame hyveogeaddetionate is
therdgtﬁ%iJ After this mxture was stirred at about 90C

fof herRser 4N & YEFYr §XEQSSAYPUATEHNSr F@dative to the
sol_ution added,. extracted with ethyl acetate,
102 oskEkERal dPATEPhyP et §EW§9§F, 2and’ chYerarygharyl) -6-
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26

Concental ed man . -ang cHYGRETEg!
LOSHRRERLD LTI b BOLALD bty
a] penkdbhed( PiracigitatSkeRr4) fiIE@r@@HE;r85098£a§§i(&'m—

carbonate to be used may be an anount that can

nebydabkyphehyd) obr 056 incHdz8¢Ner ahPPyFiQhe as the target

1- brono-2-(t
compound in this step (Fig. 2-1, Step 2). The amount of
the mixed solution of methanol/water is not specifically
limited as long as it is sufficient to effect the
reaction. However, it should be noted that if the amount
of the mixed solution is too much, precipitation of
products will be hindered. For example, when 2-bromo-4'-
hydroxyacetophenone in an amount corresponding to 10 mmol
is used, the mixed solution of methanol/water may be used
in an amount of about 40 to 100 mL. The amount of sodium
hydrogencarbonate is not specifically limited as long as
it is very excessive relative to the above-described
precipitates as reaction substrates. For example, when
the reaction is effected under the above-described

conditions, the amount of an aqueous saturated solution

of sodium hydrogencarbonate to be added to the reaction



5

25 butyl di phenyl si | oxy) et hane during the reaction, and

is typically double to triplLezghe other reactant

1- brono-2- (t-butyl di phenylsiloxy) ethane in nolar

rati o. Further, the

1- brono- 2- (t-butyl di phenyl si |l oxy) et hane can be used -

27 sdlptaere xees Siev @kangurftd mél.ative to the reaction

substrate, and is typically about 1.5 tines the

red®%58 substrate

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

ol ar RHG, 25 HISUSS ST, anch R ERhe AR s 1ane
2-

of i ned .

e (TESERhT BER Fonciens vishy b iRy Bgepare 1-brono-
i odoi,m e ri.di [ r cte Si

t otrabuLy TRt R gL B8, A% Pt Bheme )

hy y) phen z 65 ] L i d 1, 2- i di

R e e s R i T A e
caeabeiegabiicednOHbchbRdanear ¢anae ot Ra@hdindehbds, for

nmet hods, for exanple, the nethod described in a

| i eeaaplee, tBegasihodSyeshesbed €al b. 1Vokraurp., 4b#Fganic
(1998); Vol. 74, p.248 15 (1997)). [0062] The

obBahhbgsgs| 4Col 2" - Hpdr otyet hotyp] pRényl}-§ol. 79, p.59
i odoi m dazo[ 1, 2-a] pyri di ne was di ssol ved i n di oxane,

10 and209PRP ét hyl amine is added thereto. Then,
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25

bi &érigutyltin) 20 and a catal ytic anount of
te RP -tri phenyl phosphi ne palladi um are added

t her et hi g, reaction. m.xture is .heated .at about 90C
ana reareda FRE°ZEgT YoRbHvEneRx)) “FrdfoR adfidh i

O8]k 964 gRBKc OB 0" spbe Dbt a0tk

[ 4416251 Bydr oXYRT ROAYhE PREDTb1hah a0 dnd- pboysEdLne

aScarbonate and l-bromo-2-(t-butyldiphenylsiloxy)ethane
were added theréto. After this mixture was stirred at
about 90°C for about 2 hours, a saturated sodium chloride
solution was added, extracted with ethyl acetate,
concentrated an ethyl acetate layer, and chromatogram
purification is performed to obtain 2-[4'-(2"-t-
butyldiphenylsiloxyethoxy)phenyl] -6-iodoimidazo[1,2-
alpyridine (Fig. 2-1, Step 4). The amount of potasgium
carbonate to be used may be an amount that can neutralize
hydrobromic acid generated from 1-bromo-2-(t-
butyldiphenylsiloxy)ethane during the reaction, and is
typically double to triple the other reactant 1l-bromo-2-

(t~-butyldiphenylsiloxy)ethane in molar ratio. Further,

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



the target conpound (Fig. 2-2, Step 1). The anpunt of
bi s(tributyltin) to be used i-nathi.s i nstance nay be an
anount satisfying a condition where it is excessive -
28 relative to the reaction substrate, specifically,
it is about 1.5 tines in nolar ratio relative to the

r eddl | Ah exagRRinee anbynt -xelatiidy dy dthmxydarheiny jsubstrate,

i odoi m dazo[ 1, 2-a] pyridine. 5 [0063] Wien a conpound

wi 3% SR ity #baHe b-pdsimgsorthed radngion substrate
i m dazopyridine ring heing a trial kylstannyl . ‘
SIS 1 PRGN 116 A AR by S0psdinse e
i's tained, various bis(trialkyltin)s that fit

purm;%’gl%é—é 8% be used i nstead of bi s(tributyltin) in

5Fiq00%j§, Step 1. For exanple, when a conpound havi ng

10
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a trinmethyl stannyl substituent as a substituent at

the 6-pofdd | QN ik yIAPHES} 28012 JRAR i - )
t he above can be yperlfq'{)rnedlzaﬁ%yliji . 2-2,C§Hslté’lp§gﬂfjbﬁc;%l%%d 2

bi St - (ret-hybiiti) di phe Q@84 xA=e BRY gﬁe\ﬂiytlﬁ -@n

i m dazopyridine ring in which the binding site for
t hé ofdgriotidezal [ lgreap pyxidiner ben dapewtcetkar ushag t he
carbon at 6-position can be obtained by using a
cofrpéuaduRyLagopyuindifdaoriidg to whtehni adi(né -i(2720
bonded at a different site instead of 2-am no-5- .
i oH¥Py PRUERECHYEBNERYE] g6 -20doinidpzo [1Fgr adruipHane (Fig.
when, a ?ind' g sjite for the functional group is the
cafbdn & epS-EEOSi R ot %WﬁF?%ﬁ%az?R@w?%h?ﬁigﬁrﬁﬁn be
Z'EQEQQéé b gogxr' ' be.used_ i.nstead o
2-am no- 5- g |odé%%??ggﬁéeiﬁlgﬁg9r§}5?r§t@EEEQdfOOg%f
example, the method described in a literature, Organic
Syntheses, Coll. Vol. 9, p.417 (1998); Vol. 74, p.248
(1997} ).
[0062]

The obtained 2-[4’-(2”-hydroxyethoxy)]phenyl]-6-
iodoimidazo[1l,2-a]lpyridine was dissolved in dioxane, and
triethylamine is added thereto. Then, bis(tributyltin)
and a catalytic amount of tetrakis-triphenylphosphine
palladium are added thereto. This reaction mixture is
heated at about 90°C and reacted for about 24 hours, and
then a solvent is distilled off and chromatographic
purification is performed to obtain 6-tributylstannyl-2-
[4’ - (2”-hydroxyethoxy) ] phenyl] imidazo[1,2-alpyridine as
the target compound (Fig. 2-2, Step 1). The amount of
bis(tributyltin) to be used in this instance may be an

amount satisfying a condition where it is excessive



(A nmethod for synthesis of a radioactive
hal ogen-1 abel ed conpound) --228 Next, a nethod for
production of a radi oactive hal ogen-Iabel ed conpound
according to anot her aspect of the present invention
wi |l be described, taking the case of radioactive
i odi R G hRe I duhgaaiston SWodgatie spanriHdstal lof, it is
radioactﬁz%%iodine-JabeIed conmpounds can be perforned

i

by W&ol Vithd 11 1 HbdIARF FeQursodddfpdindhe reaction
g b ¢ .
o e o e B UR S arde s ad i on

obtiaieich s FOWR, 11§ §ithereto, adding an acid and
an oxidizing agent thereto to effect reaction. As an

51 nertpgaigani ¢ sol vent di ssol ving the | abeling

precursor conpound, various solvents having no

react i witsn aMddngditd aleld RO fnesusene (23S dig¥Bition
i odide and the 15 |li ke can be used, and preferably
netimatdle davdeecpyeddine0@GRl Aeinbe aatirdalkgy shanused
various ones, and preferably hydrochloric acid. The

ox iS§PEtAG Uggenotihe rnshapathiectirabuy ylsrnaglasub8Bituent is
long as it can effect the oxidation of iodine in the
reEgFﬁéﬁegolUPF&RPSaHaSH§rﬁﬁék¥ﬂabpyShyaaégéﬁtpéu@ppaes can
agent

tic, aci.d. he oxidizin

T t t .
10?gbggﬁggggéasﬁﬁ?dbgfaﬂgﬁzggﬁgugggFFE?eﬁP Fégoxad?zeStep 1.
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ofieea Pl DASE AoReagbUh ity gl 000k, FOTRENEH,

capubgtsyftheshzed Bynbabehing 2¢! 8RE! k0Fosition is
synthesized, a reaction similar to the above can be
performed in Fig. 2-2, Step 1 using bis(trimethyltin).
[0064]

A compound with an-imidazopyridine ring in which the
binding site for the functional group is a carbon atom
other than the carbon at é-position can be obtained by
using a compound with a pyridine ring to which iodine is
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-position in the imidazopyridine ring, 2-amino-3-
iodopyridine may be used instead of 2-amino-5-
iodopyridine in Fig. 2-1, Step 2.

[0065]
(A method for synthesis of a radiocactive halogen-labeled

compound)



precursor that fits a purpose of synthesis with a - 30
radi oacti ve hal ogen that fits tBe-purpose. For

exanple, in order to synthesize
6-['BF]fluoro-2-[4'-(2"-

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

| abel i Ngexbr ek urgbRoR- far -prodiyili ox yetf hoxys dienyt §vs
5 nitroimdazo[]l, 2-a] pyridine can be reacted with

[' BERY¥IIR: 1 tRPs b | Purungt exsnkdigiy £t ham@stract of
catal yst _and pot assi.um carhbonate._ [0069 (Met hods for

o S SRR (ST QT diioe 1% SRR e fGKing the case
ac dance with the present invention) The diagnostic

agen accloor%&l%lgr [)h cfcﬁLen ep"rale‘_’1 e%efiq%#qnc# ‘can be

5PrepaRyd as a solution which conprises the present
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radi oact'i ve hal ogen-1 abel ed conpound bl ended in

vat er, BnPhusiodagi £als Sald N SOl 100 19fe A JRJIAR] ' S
15 solution optionally adjusted to an appropriate pH

| kompetliels DR YrekiFomma@dyo dldsd vdnggRest i1@beling
agents. In this instance, concentration of the

pr e e o ousitb pire plae eald jass biedvieo protedntre tihaan
the concentration at which stability of the present
corpGFItd drgagrisused vers . Desddador the Ipsesdinm dodpdend
is not specifically Ilimted as long as it is .
suffPldten CHtEE1EC ban kneige Met hodss thepgtrenadding an
ad 'nb;tered agen For exa

odin

R B3 155 87 a g SEB0 SRaE ShRa CP| BOEPRS. Teaction.
184, 855'Hg%g&egfﬁgggguggiveﬁ?oﬁﬁsggébg Qgthﬁaggﬁing

adu%t 25 g weig can ni'stere

| nbraverads! Yofbouh@CakbyiolSkhl Bht8Nheling no reactivity
adm ni stered agents can be inmaged by known et hods.

Fowiekampke labeding- p2echzadd)- I[#HelsddeanPouadgeCand the
be i maged by a SPECT appar at us
like can be used, and preferably methanol can be used.
[0067]

As the acid, may be used various ones, and
preferably hydrochloric acid.

The oxidizing agent is not particularly limited as
long as it can effect the oxidation of iodine in the
reaction solution, and is preferably hydrogen peroxide or
peracetic acid. The amount of the oxidizing agent to be
added may be an amount sufficient to oxidize iodine in
the reaction solution.

[0068]
A compound labeled with a radicactive halogen other

than iodine can be synthesized by labeling a labeling

precursor that fits a purpose of synthesis with a



- 31 while fluorine-18(18F)-| abel ed conpounds can be

i mged by a PET apparatus. EXAMPLE [0070] 5

Herei nafter, the present invention is described bel ow

in nore detail by way of Exanpl es, Conparative

Exanpl es and Reference Exanpl es. However, these
Exahpfiegachéver hilogent heascbpesothe hpuppesent For example,
invention. Exanple | 10 In the follow ng Exanples, the
nantd 8FdeRetoi pumvhesare conpodddsd uesed2i-d4t hd2” -
experinment are defined. as, shown in Table 1-1. [007

1
Tabﬁl}édﬁgiye@%xspwaezﬁvé%i%%%%[ha?realmab@m@, the iabeling
T EFERIEAE 240 W neh Ve plieny 1l -6

7 kol e oo oo e o8 52 senica yion

| - 31 19.) 1hena L] aid = al ¢rLdj
2L B OPrEae b it hory) SRenbrEogneaabrrablars, BrRpLRe:
a] ddltaBySorpeunsbad M uk afbied@pr opoxy) phenyl | - 6-

| -5 iodol mdazo[1,2-a] rimdine Conpound
2-[B0Gq3'-f | uor opr opoxy) phenyl ]1-6 1-6

[ 1251 ]1 odoi mi dazo[ 1, 2-a] ridine Conpound

2- [ Wetlgyds | g aqprexposiiphenyysitig a diagnostic agent in

10 accordance with the present invention)

The diagnostic agent according to the present
invention can be prepared as a solution which comprises
the present radioactive halogen-labeled compound blended

in water, a physiological saline solution or a Ringer’s

16 solution optionally adjusted to an appropriate pH, like

20

25

other commonly-known radiocactive diagnostic agents. In
this instance, concentration of the present compound
should be adjusted to not more than the concentration at
which stability of the present compound is ensured.
Dosage of the present compound is not specifically
limited as long as it is sufficient to obtain an image of
distribution of an administered agent. For example, in
case of iodine-123('*I)-labeled compounds and fluorine-
18 (*°F) -1labeled compounds, about 50 to 600 MBq 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(*?3I)-

labeled compounds can be imaged by a SPECT apparatus



-7 [1231] iodoi mdazo[1,2-a] ridine Conmpound
6-bronmo-2-[4"-(3" -8 ("8F] flupro.ro o ) hen
[7imdazo[1,2-a] ridine Conpound
2-[4'-(2"-fluoroethoxy)phenyl]-6 1-9

[123]]i odoi mi dazo[ 1,2-a] ridine 15 - 32 - [0072]

Exalpiéel fiuosynehasil §Fof- 1ledtedicdu toypmpicamidsl <an| 4e- (3aged by
fl uoro ropox ) henyl]imdazo[l 2-a] yridine [0073] 5

50 LPBT ePR§rabestate was added to 28.17 g
(Coékﬁigjd' ng to 126 mml) of cupric bromde to

obt suspension, to which a solution of 8.18 ¢
(COL g;@gnd|ng to 60.0 nmol) of

dr oxyacet ophenone in a m xed solution of 50 nL
50f ethyi_l 2 nd 0.chl oy of orm was add
Then, LrerseaafeRl RS Brefiat i ftertied Ty %?Célbed
hoUS&L o e IRt | gk i t Lo 10
tenperature and fil teredbs;T é[\e@r es%ﬁ%éﬁ% ed#)vw}t‘ THRE S e
C OrEseeiips lod £ Ch it O £ & 100G OnsRy £. Hg%ve&esg?ﬁégev\@%amples
di ssolved in ethyl acetate and subjected
dedw ey rginoigertitd croopd omddid i efntaGldwe tohaf coal .

Then, the resulting solution was filtered and
corﬁi@ﬂﬂiﬁ_eﬁj. The resulting crude product was purifi ed

by fl ash silica gel colum chromatography (el ution
10soI ventt? diisorist ]glqull’ﬁﬁ Harmp e0/the names of the

II| d 20 from et hyl acetate/petrol eum et her,
to o a| Fug §°ﬂ] C"&Sg &S56ndingheo SxPerimept) age defined

[00982%?10% plyqra%i%aae_thphenone (Fl g. 1-1, Step 1).

[0071]
Table 1-1
Compound
name Common name
Compound | 6-bromo-2-[4' - {3%-
I-1 fluoropropoxy)phenyl]imidazo{1,2—a]pyridine
Compound 2-{4' - (3”-fluoropropoxy)phenyl] -6 -
I-2 iodoimidazo[1l,2-a]lpyridine
Compound | 6-bromo-2-[4’-(27-
I-3 fluoroethoxy)phenyllimidazo[1,2-a]lpyridine
Compound 2-[4' - (2 -fluoroethoxy) phenyl] -6-iodoimidazo[1, 2-
I-4 alpyridine
Compound 2-[4' - (3”-fluoropropoxy)phenyl] -6-
I-5 iodoimidazo[l,2-alpyrimidine
Compound | 2- [47 - (3”-fluoropropoxy)phenyl] -6~
I-6 [***T) iodoimidazo[1,2-alpyridine
Compound | 2- [4' - (3”-fluoropropoxy)phenyl] -6 -
I-7 [**I]iodoimidazo[1,2-al pyridine
Compound 6-bromo-2-[47 - (37-
I-8 [“F]fluoropropoxy)phenyl]1m1dazo[1,2—a]pyridine
Compound | 2-[4/- (2% -fluoroethoxy)phenyl] -6-
I-9 ['*I)iodoimidazo[1,2-alpyridine

15



2.15 g (corresponding to 10.0 nmol) of 2-brono-4'- 25
hydr oxyacet ophenone and 1. 74 _gzkcarresponding to 10.0
mol ) of 2-am no-5-bronopyridine were dissolved in 50

mL. of acetonitrile. The resulting solution was

refluxed in an oil bath at 105C for 6 hours. After

t hel@®Ml etion - 33 of the reaction, the reaction

sol uti on was cooled dowmn to roomtenperature, and

pr EF3IB k8 ek WveryritiHea st o farfe tridatelsstannfie- 2 - [47 - (37 -
pre.HPitates were washed with .
undertPRREARPHE ] ds A 18 IRy rirdidee crystal s
wer pended in a mxed solution of 20 nL of water
and of methanol. Then, about 25 nL of a

acetonitri]e and dri ed

ssaturated so

i lh% rogencar bonat e ol uti on was added
t heret o, andd(%]ﬁerg m SJI L]-‘rg:eeqiﬁ?tse SEHi @aqg%cl‘ L+:I‘Cbrze'S' M it es
usi [ hi ' Preci.pj t ates .
\Aer(gﬂ@]crﬁslréts?r@oté{ 21%3 5 Wa3 'rmgng)lpa%l}' r(]:ﬁlgr]i% bromi £ To dbtain a

recove romt resultl

M OstugpRnsS W, €ice i v nas 4 rgd ' {
underﬁfghuced pressa¥%&@t§%ggﬁgﬁﬁ 9&2%'58 %d(C%&&%gpondlng
(ctor é$pondinnd )t @£8 432 haRbkyate@obhemnd (4 a mixed

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

2) s0lusipp0?3] 5290Lngf( ebhyedspordang Badls@ mmobf of

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

10t hgplegefoxms wrei afdrd. drTlent othemesuhbing Unbxtase was

15
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25

di%%ggved ind%%ﬁ m_of N, N-di net hyl for mam de, and 413
ng .

sunorncs: S0 PRREsbepLrt capRegpoRar g ¢ o T n
of £1106800- dabl HOROOROPANES BRGeENP0ANBSq SELELEH Al e

roomtenper a_t ure for ! _
of rébedneanss 0fistbBvE@ath | OPhpPl HELLRL¥PEnG subjected to

MEESporfif TR tD BRPES 0 hh| JERFt beRt debrisye was cooled

ours. conp

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/petrocleum 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 {(corresponding to 10.0 mmol) of 2-bromo-4’-
hydroxyacetophenone and 1.74 g (correspohding 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



25 poured into water and extracted three tines wth

chl orof orm The conbi ned chl er gikorm | ayer was washed

with a saturated sodium chloride solution, dried over
anhydrous sodium sulfate, filtered and concentrated.

The - 34 resulting crude product was purified by

r ec9E| ehe prepal bon v et MPLE{HPL applartaters :wdsC-@R8led down to
(under trade name; manufactured by Japan Anal ytica

| ndtRPTP yEBPETARYRE ) ; anPIRFAL IRV crreoH ifmdwmd and
trade nane; .5 nuf act yred by Japan Anal ytica

| ndREeP Y g&@.PrEE&Eﬁééﬁgé #&g8t WaphefpWiEB phase:

Ch A 10 BB B B CAISPPLS OB

rono- 2-

5( 3"sdd oy qgg§% Q%g%% iIJm o[ - i.di ne (.Fi

1- 11: St elp ). 2 [ EJ18‘521"‘sjrregcze( cs(])urs%)ee?rﬁ)%ynd{jil%g % glﬁfegh

M 0181 & RSOy 2l bF water and 20 iﬂL of methanol. Then,
(3"-fl uoropropoxy)phenyl Jimdazo[ 1, 2-a]pyridine was

di sgadutedd milGiMa ofa tdix@tane s ldrélgencarbonate
triethylam ne was added thereto. Then, 185 pL
(caalespandiveg tagldeB&hbremmn| andf thies giitdithuky Whisn konicated
and 20 ng (at a catalytic anount) of

t ethogki5s Migiusiesn yisings poi wé tpalsadicumasbrieg addadne .
theretqg. After the reaction m xture was stirred at

1090 EXeSriPiL at6sr ¥erend 1d5p¥eht afss recoveredd fspm Gheer
Th i.d ified by the 20
or S5 AVAIE HLECHE ut FUR TAGReBRLY HBShRE) Wikl VEEEEar and
oSk R Fhaub e bESNLLERD EhlHR-RIRTACHLES

| LC-(a@,&_reeFma&ntgr @geenaﬂemmagwea%%%emegag tpan

Anal ytica I ndastry Co., Ltd.); colum: Al GEL 2H
(uhgeroikyptenzd ) DalBazoqnUbag) pieddbiieJapag. Anal yt geap 2) .
15|n%gg%g¥ -

290 mg (corresponding to 1.0 mmol) of 6-bromo-2- (4’ -
hydroxyphenyl) imidazo[1,2-a)lpyridine that was
sufficiently dried to remove moisture was dissolved in 10
mL of N,N;dimethylformamide, and 413 mg (corresponding to

20 3.0 mmol) of potassium carbonate was added thereto. The
mixture was supplemented with 138 ul. (corresponding to
1.5 mmol) cf 1-bromo-3-fluoropropane, and then was
stirred at room temperature for 20.5 hours. After the
completion of the reaction, the reaction sclution was

26 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




Ltd.) connected together; nobile phase: chloroform,

to obtain 42 ng (correspondi-ng4gto 74.2 pnol) of 6-
tributylstannyl-2-14"-(3" - 35 -

fl uor opropoxy) phenyl ]i m dazo[ 1, 2-a] pyridine (Fig. 1-1,
Step 4). [0077] The NMR neasurenent results of the
resigdi gl srudd rgduttarwad R Uf 1B by recycle
quoropropoxy)phe(i Jlnidazo[l,z-a]pyridine (interna

st adEaka Jéfﬁ?éﬁiit @H%@P@?@é%ovﬁﬁ-t%l%v&ﬂ@@?fﬂrade
NNR aratus JNM ECP- 500 (manuf act ur ed

i ¢ I R O e e o

'50& (sc%lé}\ﬁ%nt . g}:hl or%ﬁ%r%%ll{ 7(rugjijonanc%(d:ﬁj %%%%HCY

57 %éu% O&%éﬁ%%}ﬂpﬂéé$§; gga%? ?%Eusqu;é &Fh
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?dgﬁﬁﬁfc%?HEtg%e{h%éLé%mh&le gm%s%%'cgg%roiog% { §9 obtain

(WBOQHh@'IC%&Tbsﬁbnﬁﬁhg6%b 0.5659mhcd4 OB 68BomB-91 (4 -
(t, J =7.2 H, 9H [0079] Exanple 1-2: Synthesis of

2-[¢ ”-¢3UO2©propoxy)phenyl]1m1dazo{1 2-a)lpyridine (Fig. 1-1,
quoropropoxy)phenyI] 6- [125I]|od0|n1dazo[1 2-a]

pyFit@Pné) .[ 0080] To 53 }1L of a solution of

6 trlbutYIstannYl 2-14" -

(S"OPF éropropoxy)phenyl]ln1dazo[1 2- a]pyrldlne |n

gethan% %fo cer%tr%tO%?il ng wLé 100 Loof61 I m ar -
5 hydrochPoriC€TAECECPP1ES) Fodi-gih MBa: e of 61Pre HB& [
(293Pl éuggxgkuggky?sﬂe591P&mféa%g%aS%4 ) oY 26298 Nwas
dissolved in 10 mL of dioxane, and 2 mL of triethylamine
was added thereto. Then, 185 uL (corresponding to 0.36
mmol) of bis(tributyltin} and 20 mg {(at a catalytic
amount) of tetrakis-triphenylphosphine palladium were
added thereto. After the reaction mixture was stirred at
90°C for 24 hours, the solvent was distilled off under
reduced pressure. The residue was purified by the
preparative TLC (elution solvent: hexane/ethyl acetate =
6€/4) . Further, the resulting crude product wag purified
| by recycle preparative HPLC (HPLC apparatus: LC-908
(under trade name: manufactured by Japan Analytical
Industry Co., Ltd.); column: two JAIGEL 2H (under trade
name; manufactured by Japan Analytical Industry Co.,
Ltd.) connected together; mobile phase: chloroform), to

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

tributylstannyl-2-[4'-(3”-



added. After the m xed solution was |left to stand at

roomtenperature for 10 m nutegs t-he solution was - 36

subj ected to HPLC under the foll ow ng conditions, to

obtain 2-[4'-(3"-fluoropropoxy)phenyl]-6 [125]]

i odoi mdazo [1, 2-a] pyridine fraction. [0081] 5 HPLC

confil 4P BPR O Yikph eBhEhiniirezo Lljnzi—ﬂﬁy:(idamse (Bie; 1-1,

nanufactured by Phenonenex Co.; size: 4.6 x 150 nm)

ase 0.1 %¢trifluoroacetic acid/acetonitrile

&904,2 to 0/100 (17 m nutes, linear gradient) 10

FIo 1.0 nL/mn. Detector: Utraviolet visible

absor pt 282 nm_ and

' Det ect |
r adi oac ?ﬁ?ﬁy c‘g)%ﬁ"gfem%ﬁ%rﬁﬁ%ei o b'i/her BRI LR R
STERK 5 » Wwat dded to th
5fr§§fﬁ%ﬁh iﬁ “ﬁfiﬂJE'ng‘gﬁrﬁ?igg 322 Sasged ?hroﬁgh a
I evien &b R Jéﬁ{rk) (ﬁﬂﬁ§§%q¥¥“§ éﬁﬁ}fqﬁﬁne (internal

(registered’tra

martaciaiad t*éxtr\amee;nﬁflsmgn@cla% HAMH beqfovI he

packi ng agent: 130 ng) so that the col um adsorbs 20

andodo8lects 2-[4' - (3"-fl uoropropoxy) phenyl ] - 6-

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

rinsedNNﬂtapnﬁnﬂ;uﬁ emptigrye dan dMPhETEE 500 ofmastitamalured by
assed t heret hrough to elute

1057 Ppbapa . ﬂf—‘&é'ra@pp@ﬁéﬁﬁ) pRERYPFOEY Co., Ltd. (JEOL))

E§§Fé£2 O 8 h %%g%oz%ﬁiﬁES%ggwﬁggﬁd@gggggnggNggegaﬁncy_
L
20% ggﬂggSUngn% ?29 3?|3&:n§h&ong l ﬁg §H£BS7 e

resubl, (m, 1H), 7.63-7.58 (m, 1H), 7.20-7.11 (m, 1H), 7.00-
6.95 (m, 2H), 4.67 (dt, Jyr = 47.0 Hz, J = 6.0 Hz, 2H),

15 4.15 (t, J = 6.0 Hz, 2H), 2.20 (dquint, Juw = 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-[4'-(37-

20 fluoropropoxy)}phenyl]-6- [***T] iodoimidazo[1,2-al pyridine

[00B0]

To 53 pL of a solution of é6-tributylstannyl-2-[4’-
(37-fluoropropoxy)phenyl] imidazo(1,2-a]pyridine in
methanol (concentration: 1 mg/mL), 100 uL of 1 mol/L

26 hydrochloric acid, ['**I]sodium iodide of 11.1 MBq {20 uL
in volume) and 10 pL of 10% (w/v) hydrogen peroxide were
added. After the mixed solution was left to gtand at

room temperature for 10 minutes, the solution was



the radi ochem cal purity of the conmpound was 96. 0%0 -
37 - [0083] TLC anal ysis condi igons: TLC pl at e:
RP- 18F254 (trade name; manufactured by Merck & Co.,
Inc.) 5 Mobile phase: nethanol/water = 20/ 1 Detector:
Bi o-i magi ng Anal yzer, BAS-2500 (type: BAS-2500
manufleid cired ty HIE RindéCortpor Bl Dowyind 084 di BeHm) o
1-3: Synthesis of 2-[4'-(3" 10 fl uoropropoxy) phenyl]
- 6-0§u231 12 1 bifoi M HaZuddorragowyipharey1 ][ 0085] To 70
pL af,a solution of 6-tributylstannyl-2-[4'-
(3"Lf?Uo?rQFEﬁJd@<ﬁ<%qJHer%da}]|wldlahd[61 Pragdtpyoni di ne in
nol. (concentration: 1 ng/n.), 100 pL of 1 nol/L
'I}j@oer]&chl oric acid, [123l]sodiumi odide of 260-330
20 pL of 1 nmol/L sodium

I\/B 3 n ol ume
|og| ((je%P]chu%: ta’nvc&"“ogo zJL of 10% (w v) hydrogen

5%% Af t t d | ut

hentadi SgEm orqlee%) Lunﬁﬁicelséqe&t??)%eolﬁq gnl awtactured by
GRS C th S dit in

Egghple 1-2, FgLobEQ%%!24[% %pé‘ monditions as

f | mbdreopeasphenyl @z{lka%lo]zload:@tmcd %z:q[dl/a%e%wtwle =

ne as a fraction. [0086] 10 m of water was added

t heof/Bactticon./ 1Tive (25 mdswitkisng 190kdli gras@enpassed
through a reversed phase colum (trade nane: Sep-Pak

10 (r #dicst @pse :t la@emdr/Rinli ght C18 Cartridges
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manuf act ur ed b)é Wat ers: the packed amount of the '
palRrFRGERGenP Lty iR ptsy iRkl et RBSEEPEARMEESEr IBetection

wavelength: 282 nm) and radicactivity counter
(manufactured by raytest: type STEFFI)
[0082]

10 ml of water was added to the fraction. The
resulting solution was passed through a reversed phase
column (trade name: Sep-Pak (registered trademark) Light
Cl8 Cartridges manufactured by Waters: the packed amount
of the packing agent: 130 mg) so that the column adsorbs
and collects 2-[4'-(3”-fluoropropoxy)phenyl] -6-

[***I] iodoimidazo{1,2-a]lpyridine. The column was rinsed
with 1 mL of water, and then 1 mL of ethanol was passed
therethrough to elute 2-(4’-(3”-fluoropropoxy)phenyl] -6-
['**I]iodoimidazo(1l,2-alpyridine. The amount of
radicactivity of the obtained compound was 5.5 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 96.0%.



5

- 38 and collects 2-[4"'-(3"-fluoropropoxy)phenyl] - 6-

[ 1231]i odoi m dazo[ 1, 2-a] pyri di Rg. _The col um was
rinsed with 1 nL of water, and then 1 nL of ethano
was passed therethrough to elute
2-[4'-(3"-fluoropropoxy) phenyl]-6- 5 [123I]

i odpd8azo [1, 2-a] pyridine . The anount of

radi oactivity of the obtained conmpound was 112-153 MBq
at thelehdamilgyid hewiditfang her, the TLC anal ysi s
was__ conducted under the sanme conditions as in Exanple
1- ZILC ghiptgs: RE-JAR2A54 tHeradadinsatseninealu fauntiunedofoyt iMerck &
conpound 10 was 97.00% [0087] Exanple 1-4:
sytthesi'%f) 6- brono- 2-[4' - (3" - p-

tol yenesul fonyl oxypropoxy) henyl]im dazo[1 2-a]

yrﬁgﬁﬁge [ : nﬁé/&ﬁtgFﬁflzgdétate was added to

28. OrJ.eS) .0 0._126 nmmo of pr,ic _bromn de

o TORen e CpRRa Ry PR iRl phedrabiliript Bt 200
( ColzhRgReRdAG 1o Fed1e ]

4' - hydr oxyacet ophenone i%ﬁgbkfgégatégpﬁtion of 50 nL
of [@blgyl] acetate and 50 nL of 20 chl orof orm was added.
Then, the resulting mxture was refluxed. After 5

ho&msmplliee I-éacSyanheeiXkUbLE Bag4coqhed down to room

tenperature and filtered. The resulting filtrate was
10cQEEE@EEEEQQQQEQQhenEﬂMCéd[H?é$$udeimIﬁezoﬂesEdaﬁpymsdine
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dljsolved in ethyl acetate and subjected to 25
ded8P8Ping operation with addition of active charcoal .

Then, lti ti, filt d d
conoenCFaTSaVTRE ReSt U A§RcPadS~bF S AHEY L AREnpILPré”

by (5vaghugkbheBoag)) SREHYT) ERESNBL 09" 3PDY (8t §Lhenin
methanol (concentration: 1 mg/mL)}, 100 rL of 1 mol/L
hydrochloric acid, [***I]sodium iodide of 260-330 MBg (30-
60 pL in volume), 20 uL of 1 mmol/L sodium iodide
solution and 20 pL of 10% (w/v) hydrogen peroxide were
added. After the mixed solution was heated at 50°C for
10 minutes, the solution was subjected to HPLC under the
same conditions as in Example I-2, to obtain 2-[4'-(37-
fluoropropoxy) phenyl] -6~ [***I] iodoimidazo (1, 2~a]l pyridine
as a fraction.
[0088]

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



sol vent: chl orof or i net hanol = 20/1), and

recrystallized fromethyl acetsfel/petroleumether, to
obtain 7.25 g (corresponding to 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- bandoedl lehydr xyat et dphehooeopnobdxy¥pBenyl] -6 -
(corﬁ§5fpnding_to 10.0 mmol) of

2- ahi ndl S@e bRz e Ol ne- akper tisse| vathd rdGmm. waef rinsed
acetonitrile. The resulting solution was refluxed in

10 %hthil Bhatff avatesc ard Bhewuk Sul A f exthdmol was passed
conpl et | t he reaction solution was

n of the reaction
CooT AT HERFONFR 1O iR ar bt £ ahkRQRRT R @heny ] -6 -
2§44 d d.. Th i pitat
Arachad W RS o ORI S il Thsbanpuaeced
The: ' ) t al
DR S LY O TS S W a2 253 ¥Ba at

20 tie nd®ithanglichedien. rakoub25¢fL QESaaggﬁﬁgﬁgegas
sodi um hydr ogencarbonate sol ution was adde ereto,
antdriindtiod WrRler T HEOHGR! @bndi®i R gTaRULES FShpd 27 -2,
ul trasoni ¢ washi ng machine. 20 Precipitates were
filanst e andresedavertde fraohddhemiceduiphim@ ymoet #he, compound
sufficiently washed with water, and dried under

10 o gSedpi%ssure, to obtain 2.41 g (corresponding to

8. ) of 6-bronp-2-(4'-

hygﬁgggghenyl)inidazo[1,2-a]pyridine'(Fig. 1-2, Step

2) -099q]. 1.4 di 5.0
BXa p1 Al VIl 3 (

2.Qﬁogsgcorrespohding t

15 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
Lo 60.0 mmol) of 4'-hydroxyacetophenone in a mixed
solution of 50 mL of ethyl acetate and 50 mlL of

20 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

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



b

15.0 nol) of potassium carbonate was added thereto.

The mxture was supplenented wigth 680 pL

(corresponding to 7.5 mml) of 3-brono-I|-propanol,

and then the solution 5 was stirred at room

tenperature for 17 hours. After the conpletion of the

r eagdiomt ¢ hehY@ast domy et hin@ln Was) / Pourad | fd @ Widar i zed
and extracted three times with chloroform The

confoiate e Wiy orastatratd Ayatrr adessamasstited, wid okt ssiat ur.ated

sodi um chloride solution, dried over 10 anhydrous

sodi IRRERARMAE NG i1q ed ampldorafeit-rhytasmb - The

resulting crude product was recrystallized from
me zﬁﬁﬁ£§ﬁ9?§ﬂ399q?ﬁﬁ:&f%ﬁ(cﬁﬂ%eéﬁﬁﬁdﬂﬁg to 3.67

nmo 6- br ono-
2-[uiﬁggi'-hydroxypropoxy)phenyl]ilﬁ dazo[ 1, 2-a] pyri di ne
(Fig. 1%‘ )21' 50f§_} F o@reslpg:_r{cgl%?gl]to”l?o B oYy &SP NG L

0.5 Mo I"ONnD-

(3}nﬁﬁﬂﬁ§éfgﬁgggé%b%%e%%| iim-gdazol[ = 1 dine

di ssolved in 10 nL of pyﬁgéfng,agégoig%hﬁéEdQHQ c830. 0

( cawnods peitdingming -5-@rtieyréline were dissolved in 50 mL
p-t ol uenesul fonyl chl ori de was added under 20 an ice

baol. asktenithe leeacThonreohlt ing ¥@BusSibhl®bs atef1008R in
tenperature for 16 hours, it was poured into water

10 gnanegidabeel &lir 8851 CmEsrwit houlibor chbten e completion

con?in d chloroformlayer was washed with a saturated
sofftuffechPBFtdensofhei sRacliredseyukianhyarogsosedi davn to

suk,fatet 25 filtered and concentrated. The resulting
or GAEMoFSHREFCUEE  pPFr PEGCEY FREGEI WepPopAlRPFoe and
HP. tus: .. LG 908 d tr.ad :
na%g?gggﬁgggpgé&% pé%?léééﬁgkﬁgﬁgkéiﬁﬂéﬁé Q%;H? Ltd.);
COhgERont P14 SFh &k&éd“&ndék’”?@& éé&dgr é%i:e. T

? y Y Lt&%

manuf act ured by Japan Anal ytica ndustr

15 conasul eting ogetder ¢cxry®ebal & PEASEsuspended in a mixed

20

25

golution of 20 mL of water and 20 mL of methanol. Then,
about 25 mL of a saturated sodium hydrogencarbonate
solution was added thereto, and the mixture was sonicated
for 5 minutes using an ultrasonic washing machine.
Precipitates were filtered and recovered from the
resulting mixture, sufficiently washed with water, and
dried under reduced pressure, to obtain 2.41 g
(corresponding to 8.32 mmol) of 6-bromo-2-(4'-
hydroxyphenyl) imidazo[1l,2-alpyridine (Fig. 1-2, Step 2).
[0090]

1.45 g (corresponding to 5.0 mmol) of é-bromo-2-(4’-
hydroxyphenyl) imidazo([1,2-alpyridine that was

sufficiently dried to remove moisture was dissolved in 50



chloroform, to obtain 87 ng (corresponding to 0.17

mol )  of 6-bronn-2-[4'-(3"-p_% _

t ol uenesul f onyl oxypr opoxy) pheny %inidazo[l,z-a]pyridin

e (Fig. 1-2, Step 4). [0092] The NVR neasurenent

results of the resulting 6- brono-2-[4'-(3"-p 10

t ol wbneSuN{ bRyl nxyhyopoxyaphasy! ahal dago| ¢, 2calByspéhding to
e (internal standard: tetramethylsilane) are shown

bel & 0 1ODD3PE NMR-appanat osrbops by cwlas JABBETCPBOP=to. The
(manufactured by Japan Electron Optics Laboratory
Co.Mixpgre (YEDL5yrRbementd® ¢ioh vesd : nthl coofespentiing to

res ngnce rquenqg: 500 MHz): S 8.26-8.24 (m 1H),
7 58 Bt OB1g rom- mrabang L ognd i (e g ution
7.26-7.2

7.50.(d, . J = 9.7 Hz, 1H), 3 2H), 7.21
5(dd‘?a% s:tjgr%ec?zalb mc’)m %@p%r_'%g};r%_fg@((niﬁ lgq)uﬁz;s 4. pter the

t, = 0 98 (t, J.=6.0 20 Hz, ,. 2.35
gs,céh%%éﬁﬂ%if?%i$%ﬁ.fgﬁcgé%ﬁf)R%% Eﬁ%é%lﬁqxﬁﬁggtlon was
13GMNMR ; I f X . :
BT L A i G iy 7 i S L
12X 18 rdiknB./, The/ cBhbikéd €810¥8%ost 1298+%Ras washed
117.87, 25 114.63, 107.40, 106.76, 66.97, “63. 08,

28.v85;h 21 .Blurathl -sddilsb]cHanple sbihic it asicy fver
6- brono-2-[4' - (3"- [18F]

10§ | @araistaspex Bostany |Sulfiataz,o[fi 12-eajany mindi neonded®96lted. The

15

20

25

['8%] f.l yoride ion-containing H2180 (radi oactivity:
resulting crude product was recrystallized from methanol

to obtain 1.28 g (corresponding to 3.67 mmol)of 6-bromo-
2—{4'—(3”—hydroxypropoxy)phenyl]imidazo[l,z—a}pyridine
(Fig. 1-2, Step 3).

[0021]

177 mg (corresponding to 0.5 mmol) of 6-bromo-2-[4'-
(3”-hydroxypropoxy)phenyl]imidazo[l,z-a]pyridine was
dissolved in 10 mL of pyridine, and 197 mg (corresponding
to 1.0 mmol) of p—foluenesulfonylchloride was added under
an ice bath. After the reaction solution was stirred at
room temperature for 16 hours, it was poured into water
and extracted three times with chloroform. The combined
chloroform layer was washed with a saturated sodium
chloride solution, dried over anhydrous sodium sulfate,
filtered and concentrated. The resulting crude product
was purified by recycle preparative HPLC (HPLC apparatus:
LC-308 (under trade name: manufactured by Japan

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



4210 MBg, a value converted at the begi nning of

synt hesi s) was passed through ajSep-Pak Light QVA

(under trade nane; nanufactured by Waters) to adsorb

and collect [18F] fluoride ions. Then, a potassium

carbonate solution 10 (66.7 mmol/L, 0.3 nL) and 1.5 nL

of &umdtntfordefngte ngnarcbieespead dby gTdmard Ara ppmi al

of Kryptofix 222 (under trade name; manufactured by
%‘kg@tr,y €@ ) F%a. aceamwndated ecogprEiqas seebile qiyse:

t he col unn to elute the [18F] fluoride ions. 15
d@"*ﬂjoﬁfhfemé‘i* uat'e IR Hight Sl Tthdeto e SRANYINT 1T b7 mmol)

00C to ev Aat ,Mater and suppl emented with
act e% eg%lf?rﬁ'oe“ [O‘{B 2P and azeot ropi cal | y d| stilled

52 gotr r es‘%ﬁ%’} ngq}ﬁ%por%%)p% I Ut On 4" (%,%'Yﬁldme

tol yenge sql.fzon)gtcglﬁl%r jopoxy) pheny! ]

i m dazo[ 1, 2-‘a] py synt hesi zed above in Exanple
1-4goedi net hyl f ormam de was added thereto, and

heated at 130C for 10 m nutes. After the reaction

sol ut i dfhenatMre o zach angn it aeHl3td tofahe?S-pasiseithg 6 -

t hrough a Sep-Pak Plus Silica (trade nane; V\&ter%
eadramom? -t[Me -ri@dcei-on sol uti on was suppl emented with
ether. (3.5 nL x 3). The ether solution that had been
padSdHeRes téanyd oryPEoRoKyd Phenalil dmigago.| 143 ad pyzamine
and(.cgzncen ra ed.. The concentrated sol ution

i 1\ d0ES TR S oRdaga: o thF ¥ aRetbyisidangt are "Shown below.
mst[la%lggl /water/triethylam ne = 800:200:1. [0098] 5

The résualting solution was purified by HPLC (col um:

g?pce|WM@?%pE%%a%ﬁs(%ﬁpngbdq meﬂ%%PH%hOWQ%%E%%%%E%Qed by

Japan Electron Optics Laboratory Co., Ltd. (JEOL))

10

15 'H-NMR (solvent: chloroform-dl, resonance frequency:
500 MHz): & 8.26-8.24 (m, 1H}, 7.84-7.80 (m, 2H), 7.77-
7.74 (m, 2H), 7.74 (s, 1H), 7.50 {(d, J = 9.7 Hz, 1H),
7.26-7.23 (m, 2H), 7.21 (dd, J = 9.7, 2.0 Hz, 1H), 6.84-
6.80 {m, 2H}), 4.26 (t, T = 6.0 Hz, 2H), 3.98 (t, J = 6.0

20 Hz, 2H), 2.35 (s, 3H), 2.13 {quint., J = 6.0 Hz, 2H).
[0094]

PC-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.



Shi seido Co., Ltd.); elution solvent:
met hanol /water/triethyl am ne =,/00/300/1) An eluate
fraction containing the target conpound is dil uted
with 10 100 nlL of water, and then passed through a
Sep-Pak Plus Cl18 (trade nanme, manufactured by Waters)
to a@e®»sb and collect the target conpound. Then, 20
nL of water was passed through the columm to wash it.
ThelXamplht BHf5: el harivts imso HasSecbutidw DUl 1 {2’ col um
to el,ute a solution 15 of 6-bronp-2-[4"-(3"
[ 1&[=1 Fi fibveppapeRg¥phehenyl hivadata [ 2, 21 @lpydidéne n
ethgﬂH% The obt ai ned radloact|V|ty | evel was 769 MBq
(10 §. after the begi nning of synthesis). According
oW n gondltlons t he

5t the Tk t he fol

28 raglg ﬁlﬁ$88¥§b§rgg9 F%%F%b?lﬁﬁsg 509 (rafpeaofiviey:
C npl.at Si | GE| 60 F254

?tn% e naé;%gn q’fact l?inefp%taedeﬁgrgﬁllg TR, Pios

ol |
i 5&”?>et"§c¥t ST (ta/r S5 tﬁgﬁ‘eimgﬁ% QMA {undex

manufaakd waee ; bymhﬂfb©%hke@4bg (@1Q0k ) Examkgecttband collect
Synt hesis of 6-bromp-2-[4'

toIu@Naﬁﬂdxﬂdé(mq&ﬁhoxyknheaybbtﬁb@a&m[&a%b@hakél@bmﬁtlon
[0101] 5 50 nL of ethyl acetate was added to 28.17 ¢

10 ( cdebedpaReilig .t 6 - B26Limehy af Scupr b€ br spildeiba of 20 mg
obtain a suspension, to which a solution of 8.18 g
(chPE§§8H8’Pﬁ1§;n9t 5066302nHBPY ) oPf Kryptofix 222 (under

4' rox aceto one in_a m xed
tgg gnu actured 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 S mg

20 (corresponding to 10.0 pmol) of 6-bromo-2-[4'-(3"-p-
toluenesulfonyloxypropoxy)phenyl] imidazo{1,2-a)l pyridine
synthesized above in Example I-4 in dimethylformamide was
added thereto, and heated at 130°C for 10 minutes. After
the reaction solution was cooled down to 30°C, it was

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

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



solution of 50 nL of ethyl acetate and 50 nL of 10

chl orof orm was added. Then, theifesulting m xture was
refluxed. After 5 hours, the reaction m xture was
cooled down to roomtenperature and filtered. The
resulting filtrate was concentrated under reduced
prestyeem Fhd cpesedtueavad.diBsol yetkdémeityd asaietdh was
and subjected to 15 decoloring operation with addition
of @élhedcHatbodl mL Fhea, mikedr esliitiog s6l uti on was
filtered an9 concentrated. The resulting crude

pr oBGERaRas/ Paker/ eaiehyiaminesy| e0: el : tol urm
chrggq%ggraphy (elution solvent: chloroform methano
=2 ,~and recrystallized 20 from et hyl

T corr eapaaarRpoL b5, SornbrR ords phsteida by merc (column.
(LS RBCEPRECOR T 1 4y 5 g AR Blpudedita vy
hy delexyaces aphenones and diJéi ¢h (So1¢&pondi ng to 10. 0

mmol ) of 2-am no-5-bronopyridine were dissolved in 50

L mexfhaeel Ovd fat /e i Jiey Ta8id | DG EO D AN Wagn eluate
refluxed in an oil bath at 105C for 6 hours. After
t hef aripl @t | omtadBingpft Hdhec ampet i wmpddiel rigactiloned with
sol ution was cooled dowmn to roomtenperature, and

L0pr e Bittlateds wadie f iandk rtdtramh s seat dibarcegrh BheSep-Pak Plus
prggﬁpi ates were washed with acetonitrile and dried
un r OiMeys QUi ek iy Hatgreude adpord) end

- wer ended .in a.mxed soJution of 20 nmL of water
o IR TR b Kbt o HBn0E 2 B0nErof | wafer was
Satyal=eed +$94) r rhan | utL,on_wa de
th%%%to, and F’e %%%tggggﬁggngﬁ%%gtég' f%ﬁeg’n?naﬁegg
us ieftthaid 1UWasa paRise MNRBHAGHRER R&1umn to elute a solution

18 of 6-bromo-2-[47-(37-
PSF]fluoropropoxy)phenyl]imidazo[l,z—a]pyridine in
ethanol. The obtained radicactivity level was 769 MBg
(107 min. after the beginning of synthesis). According
to the TLC analysis on the following conditions, the

20 radiochemical purity thereof was 95.9%.

[0099]
TLC analysis conditions:

TLC plate: Silica Gel 60 F,s (trade name; manufactured by

Merck & Co., Inc.)

25 Mobile phase: Chloroform/methanol/triethylamine =
500/10/0.5

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



o

10 Precipitates were filtered and recovered fromthe
resulting mxture, sufficiently washed with water, and
dri ed under reduced pressure, to obtain 2.41 g
(corresponding to 8.32 mml) of 6-brono-2-(4"-
hydr oxyphenyl )i m dazo[ 1, 2-a] pyridine (Fig. 1-3, Step
2). 101801 0103] 621 ng (corresponding to 10.0 mmol ) of
et hyl ene glycol was dissolved in 100 nL of nethyl ene
chl Bxamiele TD- 6 { h§gntSiod s & OBF UpdeFod- 2 Ceg batdy-$- 49 ¢
(corresponding to 15.0 mmol) of silTver oxidé&, 350 ny
( core bepmesii hipn vl &xje Aoxymodhernf1 ik bdsi ¢! | D 48w ne
2.10 g (corresponding to 11.0 nmol) of
p- t Bt i@kesul f onyl chl ori de were added. The resulting
m xture was_stirred at OC for 2 hours. Insoluble
mat t er s> $hefle ¢F | eEhBH JeRtITE twes raddedore 28 x3TUre,

et hyl acetate. The 25 washi ngs

and, were washed w th .
wer (S ETAN VIS (72 R TG L OF LHPTHRe THOMiAe Caeebtain a
ur AT ach S RS S g eponding

1 i t: 1l = 1/.1) 1.
bt o G o Y cap B e hong B o figea

2- lyedrsyst f 5o wrplareresHilf arate feFiaha o3 mrSar3) -
[0104] To 10 nL of a solution of 639 ngy

10 ( c eirlespdadimgalso ad@Red .95THER| ) tBé resulting mixture was

15

20

25

2- hydr oxyet hyl - p-t ol uenesul fonate in tetrahydrofran,

38& efd uxesh-r edpbadi hghourd, 3thempedcoiob-mixture was cooled

br ono- 2- (4' - hydr oxyphenyl )i m dazo[ 1, 2- a] pyri di ne and

786'9WRy HCc 8PP fERBRAG tUEe2 307 AiBltprer. The resulting

LRI e et adled U et e e

Co@@%ﬁﬁﬁgnggsagggglbgﬁ 98”%%9%?'a€8tate 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/petrocleum ether, to obtain 7.25 g
(corresponding to 33.7 mmol) of 2-bromo-4'-
hydroxyacetophenone (Fig. 1-3, Step 1).
[0102]

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

hydroxyacetophenone and 1.74 g (corresponding to 10.0
mmol) of 2-amino-S-bromopyridine were dissolved in S0 mL

of acetonitrile. The resulting solution was refluxed in

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



the reaction m xture, 0.58 nL (corresponding to 2.95

mmol ) of diisopropyl azodi carhox ate was added. After

the reaction mxture was stirred at roomtenperature

for 17 hours, the reaction solution was concentr at ed.

The 15 resulting crude product was purified by flash
siI@Eat@%lrEQQtUun,chh@nnﬁmgtB@nysébtuibﬂnwé@l&@@Iéd down to
hexane/ ethyl acetate = 65/35). insoluble matter in

chl BPOR oF eRREA L YT ¢ t e3Rd PYRC Ol faes i wese chil tered garad

tar et conpound. Further, the resulting crude product

RPT§Ted- byfhep Prr@@ydqléame@pm s SHRIGC Wil C
3‘2%2% B SR SISy WEET T3dged GOTRRRHES o THE
JAIﬁC%ulge;’ quq%q[c% ce}%)stnaa]ﬁ d“’ej manuf act u cé%cfj ]g_éé%]ﬁ&xn

mlidgdhas S e Y QI{LOfcﬁr m t)etrg fa%% gird]o r@? f%g lael‘(q:%mol Then,

(corresponding to 164

p- taaianesynfrormA @()é%@i@é)t)e@%‘ad] h

i mdazo[ 1, 2-a] pyridine (Fig. 1- 3um (ydgﬁgenc%fponate

E) oma]uzﬂi{czl M(H? AR eMRHetisS WHS e WS thA% WMasN G Bricated
rono-2-[4'-(2"-p

t olf@ah &s ulifnoreiso xagdtnigosay) piemplsiinticd azehtng ajaeWindi.ne

5 are shown below. [0106] NMR apparatus enpl oyed:

10 yNHrECA Pt tepaer sc fidsg ey angpae cBivestedof xopt ithe

15

20

25

éa%%rﬁygﬁﬁﬁnﬁﬁ?&égg %EEL)) 'HiNNR (solvent:_

i 7, oRaRBE 1Y1yapheqgueAsl: wsger, and

SR RSN ST R

éf%g?zrégpgnQQnénkozﬁu327m%816dgf %—Er%mghleg'tE)’
hydroxyphenyl) imidazo[1,2-a) pyridine (Fig. 1-3, Step 2).
[0103]

621 mg (corresponding to 10.0 mmol) of ethylene
glycel was dissolved in 100 mL of methylene chloride. To
this solution under an ice bath, 3.49 g {(corresponding to
15.0 mmol) of silver 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



6.81 (m 2H), 4.34-4.31 (m 2H), 4.19-4.15 (m 2H).

[0107] 15 13C-NWR (sol vent: ptﬂ%pﬁylfornanide-d7,
resonance frequency: 125 MHz): 158. 32, 145. 91,

145. 24, 143.84, 133.15, 130.18, 127.83, 127.54,

127.19, 127.15, 126.90, 117.56, 114.86, 108. 73,

105639, m§9.(88rr€8p8Bain 69 2. O fred € —p-
Exanpl e ?-{: Syntﬁesiég%fég-%r%ﬁégg%%ﬁ'?fgé?ﬁf@%§¥%%ﬁ%yl P
oxyyoheeyesubfdnaoe 1 (Biq] pyrs di geefppn- radi oactive
fluorinated fornm [0109] As a sanple for evaluating
affiere4lwith amyloid, 25 solubility in fat and

nmut ageni city of the present compound, a

non-radreaéfi we of uarsadtedtorf opf 639 6mbr 6corresponding to

ﬁ,a? %éﬁ%@)ugég%ré)ﬁ%gg}g?enyl i m dazo[ 1, 2- a] pyri di ne

- B edussfe st dnagoetiat e
ot TR, HHEH ol CSUSTEHONS (6 i 6oL of s-
3 TR SR ekl P dipegna 780
Thatd Mo A o e e, A S tnine

howeire ttRid@aCt FRALAEX! UE EmMaSE CROL £
tenperature and filtered. The resuftinémggw?}%g?%%g € was

10wasdignt enteratted tidndempleded§d dAeeIHEe t hEN@onk@sirdue To

was dissolved in ethyl acetate and subjected to
ded&dleotiaag toper atixemre,t 19 .&8dimli deorfreapbindenghaescaalks
Then, the resulting solution was filtered and

mmol) of dilsopropylazodicarboxylate was added. After
the reaction mixture was stirred at room temperature for

17 hours, the reaction solution was concentrated. The

15 resulting crude product was purified by flash silica gel

20

25

column chromatography (elution solvent: hexane/ethyl
acetate = 65/35). Insoluble matter in chloroform was
filtered out of fractions containing a target compound.
Further, the resulting crude product was purified by
recycle preparative HPLC (HPLC apparatus: LC-908 (under
trade name; manufactured by Japan Analytical Industry Co.,
Ltd.); column: two JAIGEL 2H {(under trade name;
manufactured by Japan Analytical Industry Co., Ltd.)}
connected together; mobile phase: chloroform), to obtain
79.7 mg (corresponding to 164 pmol) of 6-bromo-2-[4'-(2”-
p-toluenesulfonyloxyethoxy)phenyl] imidazo[1,2-alpyridine

(Fig. 1-3, Step 4).



concentrated. The resulting crude product was purified
15 by flash silica gel colum ggrqnatography (elution
sol vent: chl orof ornm met hanol = 20/1), and
recrystallized fromethyl acetate/petroleumether, to
obtain 7.25 g (corresponding to 33.7 nmmol) of
2-bforms}' - hydroxyacet ophenone (Fig. 1-4, Step 1). 20
[0111] 2.15 g (corresponding to 10.0 nmol) of
2- br onoTHe - Ny dnexyacehophenosel 89 o f. tide Gresulting 6-
(corresponding to 10.0 nmol) of
2- TR 52 bk mof@/firt ne were di ssolved in 50 nL of
acetonitrile. The resulting solution was refluxed in
25 T usneBE et cppst oy Jelrnyld. imifdaero ithe -al pyridine
5CO Iletion 3%3the reaction, the reaction solution was
d SRR l‘:’r“bomterrperature, and precipitates
merﬁ”thtered and recovered. The precipitates were
washe dﬁth - 49 acetonitrile and dried under reduced

t] ded
e e e, SR AT S Getier urea by
netapael 51EReRon @ QHEszia%erEOQng ura%@ﬁ_sgghgn )

hydr ogencar bonate 5 sol ution was ed’t heret

t he ningNERMQ§p$06hﬁatngeﬁﬁglgofﬁaﬁiéé—a$lnQeQ@nance
ul trasoni ¢ washi ng machi ne. recipitates were

101 frepuenayd 560oMHEeed Brenvthe.7nesult iAY, N"BX1YLE. 17 (m
sufficiently washed with water, and dried under
redéed7pBésIurd, (o @Bl ai A.2341.3010m( cBHF espoati Ng38 (m,

to E 32, Mol ) of 6-brono-2-(4"-

hydFbxyBhary ) i Bz opH) 2- A} BYr (Adned (Fi §.51- 4, 9 Hap, 6.85-
2 01121.290 ding to 1,0 1) of

6 61 SholBE (38T LT S AERORY | wH by 1922 oS plms cRihe:

t g yap

r

15 3C-NMR (solvent: dimethylformamide-d7, resonance
frequency: 125 MHz): & 158.32, 145.381, 145.24, 143.84,
133.15, 130.18, 127.83, 127.54, 127.19, 127.15, 126.90,
117.56, 114.86, 108.73, 105.80, €9.28, 65.88, 20.69.

[0108])

20 Reference Example I-1: Synthesis of 6-bromo-2-{4'- (3"~

fluoropropoxy)phenyl]imidazo[l,z-a]pyridine (non-

radicactive fluorinated form)

[01089]

As a sample for evaluating affinity with amyloid,
.25 sclubility in fat and mutagenicity of the present
compound, a non-radiocactive fluorinated form of 6-bromo-

2-[4’-(3"-f1uoropropoxy)phenyl]imidazo[l,z-a]pyridine was
synthesized.



15 sufficiently dried to renove noi sture was di ssol ved

in 10 nL of N N-dinethylformanigde, and 413 ny
(corresponding to 3.0 mmol) of potassium carbonate

was added thereto. The m xture was suppl enented wth

138 pL (corresponding to 1.5 mmol) of

1- bforoaB-f | uor opropane, and then was 20 stirred at
roomtenperature for 20.5 hours. After the conpletion

of the Peanliof, ethel reastiod B9t ULAGEIVWES 2POUT

into water and extracted three tinmes with chloroform

Thel s sRend&inoriss k26 Ieyel) was avgshisd bwéitide to obtain a
saturated sodi umchl oride solution, dried over 25
aniARSRS i Ui sthidh @ g9luteirasd ehd doheentectsiponding
5Th resultin cr%fflproduct was purified by recycle
m%%r%%@ )C QA C ipHarafare tarbemmy dider tipmde

X f d.b | ytical d —
S5 P 5 o B B M
' | ,Co., .Ltd.
Ak B SRR oL USLY 58 bl e

obty@ifil v NBrteer EeppArdi Ngnt0rQa 860 AL ke Qe was cooled
6- brono-2-[4' 5

( 3'Bofwinu @oo picopo X Ehipheaithiremagiaz ¢lil t2raldy Ttk nee i Hing
1-4, Step 3). [0113] The NWMR neasurenent results of
10théld§g@kgiwgchoncentrated under reduced pressure. The
brono-2-[4'-(3"-fl uoropropoxy)phenyl]imdazo[1,2 10
a] pFEiLduge veSnfapRall vedantaethylearatetiy bsid anbjeated to
Sh%$n6g6|OML %5114 , NNR,aSparaLus enpl oyed:
INFFEEPOEABI( RERALRRLCTY ¥dthy addaparnEPEcBebh veprhascoal .
La? to C?. d. (JE %é 15 1H NN sol.vent:
enPorRr oFheat == ek hanBE T Foqhcnes. L1 ceraa S
concentrated. The resulting crude product was purified
15 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).
20 [0111]

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

25 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



500 MHz): b 8.23 (dd, J = 1.9, 0.2 Hz, 1H) 7.88-7.83
(m 2H), 7.51-7.48 (m 1H), 8%9% (dd, J = 9.5, 1.9
Hz, 1H), 6.99-6.95 (m 2H), 4 (dt, 2JHF 47.1 Hz,
J =59 H, 2H, 415(tJ=5 H22H),219
(dquint, 3JHF = 25.9 20 Hz, J = 5.9 Hz, 2H). [0115]
13G MR 501 VESt 3neh en
125 MB): S 159, 31 4oLodcuiygh. %%ﬁﬁ%@'%%é%%% he

126rdsul 4259 4drudd 7TeSyst 414 ¥ére 197addna 1
(d, 25 1JCF = 164.6 ﬁl-g) 63.59 (d, FICF Q@GIH]E‘ Tﬁgeg
30. g3l il o Jop 20 W.Jf Hedtef Chhi(ﬁ]zo T Me(miﬂ&nt Then,
chl oroformdl, resonance frequency: - 51 470 MHz): 5

- 2BOQIt (2, M2 IHF = SELUrated 3t um Zﬁzcﬁrdt_l.?éncaﬂkf&ibﬁe

Ref erence Exanple_ |-2: Synthesis of 2-[4"-(3"

5 | S 0Hr s MADIRIfA] -tdhe tate miatuk dihe Zmaﬂmlﬁa tia®e sonicated

(naon- %%radloactlve fluorinated fornm) [0118] As a
sarfpi’e %é{%"gg £ |‘+F1tt‘5ﬂsmw atapbging machine.

sol f at an a of the resent
cor?pif)glj%L nor‘{‘rerradl &%ﬁl%gﬁ rreﬁzé’f"@&' OBy the 4

10

(B'Fefs]ul}grlé]gr (r)nﬁécfy T enﬁf]flglen Y EERS 0 ¥R BaEegi ngnd

14! t
added 1o %S%ei‘?%dﬁ%ﬁ? rbés%%#ﬁ%gftﬁib% e

10 cugdcioe responde nbo tebBaize &mdd ) S bIPSNESho - bO (which a

15

20

26

solution of 8.18 g (corresponding to 60.0 nnDI) of
4' hygdaogyphesydphmidagoin, a-al pgttidine (Fig. 1-4, Step 2).

[0112]

290 mg (corresponding to 1.0 mmol) of &-bromo-2-{4f -
hydroxyphenyl) imidazo[1,2-a]pyridine that was
sufficiently dried to remove moisture was dissolved in 10
mL of N,N-dimethylformamide, and 413 mg (corresponding to
3.0 mmol) of potassium carbonate was added thereto. The
mixture was supplemented with 138 uL {corresponding to
1.5 mmol) of 1-bromo-3-fluorcpropane, 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
chloroform. The combined chloroform layer was washed
with a saturated sodium chloride solution, dried over
anhydrous sodium sulfate, filtered and concentrated. The
resulting crude product was purified by recycle
preparative HPLC (HPLC apparatus: LC-908 (under trade

name; manufactured by Japan Analytical Industry Co.,



solution of 50 nL of ethyl acetate and 50 nL of

chl or of orm was added. Then, th“fesulting m Xt ure was
refluxed. After 5 hours, the reaction m xture was
cool ed 20 down to roomtenperature and filtered. The
resulting filtrate was concentrated under reduced

pressdrk; dbkumn estweTABSED 38 0 wede i Nt 14w | nake! at e

and subjected to decoloring operation with addition

of Bawilaectieedday . Jafdre ind het T @sll Ihdgs sy utd on Wes. )
filtered and 25 concentrated. The resulting crude

pr oeRiEReGiERd pipgetilerr; byolbi ksiphade caclybbradrmn, to obtain
chro t%?r hy (elution solvent: chl orof ornm nethano

= 5004)S P Y eRTBANMNG A O 4&EnEIGE) OF 6-Bromo-2- [4° -
aceratelpetrol eumether, tao obtain 7.25 g - 52 - .

N oors eSHBIRATRY 198 Bhsmhh et bRy T idine (Fig. 1-4,
hnggquﬁetophenone (Fig. 1-5, Step 1). [0120] 441 ny
(corresponding to 2.0 nmmol) of 2-bromp-4'- 5
hydﬁr@(mcetophenone and 449 ng (corresponding to 2.0

mmol ) of 2-am no-5-iodopyridine were dissolved in 15

mL of ‘et tiddurehitthd e ity Sold MRS ing 6-
refluxed in an oil bath at 110C for 5 hours. After

t hérwampi2et [40n (30f- flleriopaehioxy,) phReyigdetigemcsal, sti on
was cool ed down to 10 room tenperature, and
10pr edippittigties Vdmgefinbtle s¢dndadd :r ¢etvamethylled 1ane) are
prei]iIO itates were washed with acetonitrile and dried
uné &8GdO¥ -pressure. The resulting crude crystals
wer.e 3l4idriended in a mxed solution of 10 nL of water
ano[ iL of nmethanol. Then, 15 about 10 nlL of a

oL 20, ST ST On B0 SR R o,

t her et 0, e m xtu S C

UsiBgaANEYkEERSANbEL YBSNE ABoPBEB)Cco ., 1td. (JEOL))

15 1M-NMR {solvent: chloroform-dl, resonance frequency:
500 MHz): & 8.23 (dd, J = 1.9, 0.2 Hz, 1H), 7.88-7.83 (m,
2H), 7.51-7.48 (m, 1H), 8§8.21 (da, J = 9.5, 1.9 Hz, 1H),
6.99-6.95 (m, 2H), 4.67 (dt, *Jyr = 47.1 Hz, J = 5.9 Hz,
2H), 4.15 (t, J = 5.9 Hz, 2H), 2.19 {(dquint, >Jur = 25.9

20 Hz, J = 5.9 Hz, 2H).

[0115]

3C-NMR (solvent: chloroform-dl, resonance 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 (4,

25 'Jor = 164.6 Hz), 63.59 (d, *Jer = 5.3 Hz), 30.43 (d, *Jop =
19.7 Hz).

[0116]

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



Precipitates were filtered and recovered fromthe
resulting m xture, sufficientjﬁipashed with water, and

20 dried under reduced pressure, to obtain 526 ny
(corresponding to 1.56 mmol) of

2-(4' - hydroxyphenyl ) -6- iodoi m dazo[ 1, 2-a] pyri di ne
(Fi¢701MBz) St 8p-222. 001248, @73 @u4fcoruespoRdinpd 0o Hz) .
2.0 mol ) of 2-(4" 25
hydtex¥phenyl ) - 6-i odoi mi dazo[ 1, 2-a] pyri di ne that was
sufficiently dried to renove noi sture was di ssolved in

25 Refepenge NEwampt dyl {21 ndymidees imdo 832~ ey - (37 -

(COE esponding to 6.0 mmpl) of potassium carbonate
nask LUECPT e ey boherisal | - G2t od iah fas ik, A eristinisd (non-
Cc

mﬁtP izg EL.E oEfes ondi n o 3.0 mmol) of
1- te n stirred at room

te fdure for 24 hours. After the conpletion of the
reacti1on, the reaction solution was poured into water
5 and exirac r t LB, C form..The .
conbi ne%é %h%%ﬁ%%%rfn aéyer v\é{/a\es£I111 s%%%fr\%l‘%}ﬁ %Elera%ldmad’
satggiateid 1 150 g 6hl01d i i 0
anhydr ous s%gi um sul fat g[filtfi ﬁlrcggbyag{jﬂ ?glﬁcg‘r%{ersaetngd.
Theargsuirtdang o mde raiediati Wwa S I it P FrdeE 2- (47 -
silica gel colum 10 chromat ography (el ution sol vent:

10¢ hi @Y offdruerorsred chy) iohemy 1y 6r-doyicl im igiaepdriati-we phPiGine
(HPLC apparatus: LC-908 (under trade nane;
matFSa R4 HZesapan Anal ytical Industry Co., Ltd.);
col ‘o tWwo JAIGEL 2H (under trade nanme; nmanufactured
by gg&ﬂ Anal ytical Industry Co., 15 Ltd.) connected

her~ ' h . ¢chl f i.n 349
(oot hty L) RSSO O D S 0 ™
ELﬁgb@Q%%@%ﬁg%g%eg%lh?@'hQQQHWBQaéﬁb}ig'BLBMEaglES obtain a

15 suspension, to which a solution of 8.18 g (corresponding

on

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

20 down to room temperature and filtered. The regsulting
filtrate was concentrated under reduced pressure. The
residue was dissolved in ethyl acetate and subjected to
decoloring operation with addition of active charcoal.
Then, the resulting solution was filtered and

25 concentrated. The resulting crude product was purified
by flash silica gel column chromatography (elution
solvent: chloroform/methanol = 20/1), and recrystallized

from ethyl acetate/petroleum ether, to obtain 7.25 g



[0122] 20 The NWR neasurenment results of the
resulting 2-[4'-

(3"-fluoropropoxy)phenyl] - 6- |oéb|n1dazo[1 2-a] pyridine
(internal standard: tetranethylsilane) are shown

bel ow. [0123] NMR apparatus enpl oyed: JNW ECP-500
(manebecs sp@idDyy 25 JapAnmdb ECtd P Gptdies- 4abor at ory
Co., Ltd. (JECL)% "H NMR (sol vent: chloroformdl,

r esloyrinoeyd e etpEineyonS0F Mz ) 1- 6, & 81)35 (m 1H),
7.88-7.84 (m 2H), 7.72 (s, 1H), 7.42-7.39 (m 1H),
7.30%2), J = 9.4, 1.6 Hz, 1H), - 54 6.99-6.96 (m
2H), 4.67 (dt, 2 JHF = 47.0 Hz, J = 6.0 Hz, 2H), 4.15
(t, J Aﬁloﬂw(cmesmonz@lrmqmnz 0 3UMFL= OB D-biigmo K -

GQ}’ ZCQ 0124 5 13C-NWR (sol vent:
chI BIHAGHte C*ﬂéq%é‘lﬁ:y(m%m%lﬂ%to 2.0
3, .144. 32.36,, 130.28, _ 127.
3““5@ ﬁfgé 5%-71 THEling WerY éleyérred in 15 mL

%?Ac"pﬁ Aé@zt&“zldﬁ%% f*%é%f@é?ﬂwﬁf’&%w% p38 #2£18kea 1n

hi I .
sl B, g gt AEELS fpgein

Refor emee resamlon, 1t%e prachasns ofl 1#1RnoMs2chbd1e2qown to
15 fl uoroet hoxy) phenyl]im dazo[1 2-a] pyridi ne (non-

101 adiogac ttiempefdatiarienaned beer}ipi@h2ée whAtearsamphed ahd

15

20

25

evaluating affinity with anyloid, solubility in fat
andeReVageni-ci Tl}eopr@mappt@%@ﬁtwere washed with

acetonitrile and dried under reduced pressure. The
resulting crude crystals were suspended in a mixed
solution of 10 mL of water and 10 mL of methanol. Then,
about 10 mL of a saturated sodium hydrogencarbonate
solution was added thereto, and the mixture was sonicated
for 5 minutes using an ultrasconic 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-
icdoimidazo{1,2-a]lpyridine (Fig. 1-5, Step 2).
[0121]

673 mg (corresponding to 2.0 mmol) of 2-(4f-

hydroxyphenyl) -6-iodoimidazo[1l,2-alpyridine that was

sufficiently dried to remove moisture was dissolved in 25
mL of N,N-dimethylformamide, and 831 mg (corresponding to

6.0 mmol) of potassium carbonate was added thereto. The
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20 conpounds, a non-radi oactive fluorinated form of
6- br ono- - 53 -

2-[4"-(2"-fl uoroet hoxy) phenyl]i'mdazo[ 1, 2-a] pyri di ne
was synthesized. [0128] 50 niL of ethyl acetate was
added to 28.17 g 25 (corresponding to 126 mmol ) of

cuptietbromvge s@ophéméicad wLERENSE O, oMU LHhAing to
solution of 8.18 g (corresponding to 60.0 nmol) of

4' - hytroxghl ed H pheimonso + - £1 b XEph-ogDhelf | 803 Fh&D dlirred at
of ethyl acetate and 50 nL of - 55 chl oroform was

addeerm Themperaturesidt i g moutar e Afaer tékl doegletion of
After 5 hours, the reaction mxture was cooled down

t o Fsvmeagplent rlee arrRat dqrersefl uthiren resulpduged into water
filtrate was concentrated under reduced pressure. The

5 1B IR SdYSRed inernih sduierai gy s@bpecpained

5 RIGPE  Did  2  pacen

an : rat. T esul tin rude product was __,

pu %Ofcfleg q.l‘g‘{/lc?'{las h Ssopﬁ'}t(r:lgO%g e Idrcl%cﬁ M h %&?‘Pﬁ't%%&ufp [rpdium
(Cloitisofel 0 SOleeald o URIRUTLIRRANOk,E 2004) ¢ A 9cruge
recrystallized fromethyl acetate/petroleumether,“to

obtarictiutt2vag pladrriesPeRdifMG S0 33465 Bflumn
2-brono-4'- hydroxyacet ophenone (Fig. 1-6, Step 1).

[ 0tkgPmat®gZabphyy (edatriespeaedivegtt:0 chd o ofe@t) ,0bnd further

2-brono-4' - hydroxyacet ophenone and 1.74 g

(Cgﬁqé@ﬁaﬁ@ﬁn@rp@a;@;gvenﬁ@mp dHPLC apparatus: LC-908

2-3n1 0- 5- bronopyri dine were dissolved in 50 nL of

aceUBAEEr FradeTRe ees BRPNAGCsured by vapanehnatedical

an .ol th_at 18 5qr 6.hours. After the_conpletion

20 BRUEREYT S8t | GREL ) Re PARBIT o "EoPBIAER ade (BBGFEAETade

doﬂﬁm&? manufactured by Japan Analytical Industry Co.,
Ltd.} connected together; mobile phase: chloroform}, to
obtain 348 mg (corresponding to 0.881 mmol) of 2-[47-(3"-
fluoropropoxy)phenyl]-6-iodoimidazo[1,2—a]pyridine (Fig.
1-5, Step 3).
{0122]

The NMR measurement results of the resulting 2- [4’-
(3”-fluoropropoxy)phenyl] -6-iodoimidazo{1,2-alpyridine
(internal standard: tetramethylsilane) are shown below.
[0123]

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

'H-NMR (solvent: chloroform~dl, resonance frequency:

500 MHz): & 8.37-8.35 (m, 1H), 7.88-7.84 (m, 2H), 7.72 (s,

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



roomtenperature, and precipitates were filtered and
recovered. The precipitates wemng washed with

acetonitrile and dried under reduced pressure. The
resulting crude crystals were suspended in a m xed 25
solution of 20 nL of water and 20 nL of nethanol.

Theh; 99abo% 06, MHDOf 4. 6at (dat €dysodi4Mmo Hz, J = 6.0 Hz,
hydrogencarbonate sol uti on was added thereto, and t he

m X35k e 4ebS sbhi chted - & diz 5 FHnut22 Usidauimt, *Jwr = 25.9
ul trasoni ¢ washi ng machine. - 56 Precipitates were
fil1H%rell Ay ¢ d%vet®d fromthe resulting mxture,

suf 6fﬂ ntly washed with water, and dried under

reduced pressure, to obtain 2 41 g (corresponding to

8.32
5hydroggg ény%)?n1g zofl éﬁ ?5 FOHPﬁgl(Ffﬁsoﬁagcesﬁgﬁquency:

2) Q&380]. & co S
6- blrzodm) (455 8]115];/%r0§)lxyp 4gny |m az%[ 1% a] p’yrl 28

thm-msz sufd i entiley, :dr,i ad 4.7 eNRE Jpi HHIB V@ Wer =
di ssolved in 20 10 niL of N, N- di met hyl f or mam de,” and
830 &1y § ¢orr,es@andi,NG3t.G67 6.4 Aol = of 3petzaSSiwM42 (d, 2T
carbonate was added thereto. The m xture was
suppldrentied .wi th 510 pL (corresponding to 3.0 mmol)
of 2-fluoroethyl-p-toluenesul fonate, and then the

1050 @425 was stirred at roomtenperature for 44.5 15

hours. ; r | etion of _the reaction, the
reaction é@%%t? trmﬁﬁ%ﬁF?#ﬁ%mv%&err%ﬁﬁp%ﬂﬁ?a5¥%ﬁpency

t hr, S hl_qQr rme The ed | or of,or
Iaﬁ?ﬁ &%%Smashegzg O% 3a?ér Td= aﬁgn? Eﬁfe §bd|ﬁﬁrg]Hz
chljenix¢g sol ution, dried over anhydrous sodi um
sul fate, 20 filtered and concentrated. The resul ting
Cr Re€ependucC Exawpsepurti agnbreblasBrskLbeamgeh -gab ugn .
chr omat ography

15 fluorocethoxy)phenyllimidazo[l,2-alpyridine (non-

radicactive fluorinated form)

[0127]
As a sample for evaluating affinity with amyloid,
solubility in fat and mutagenicity of the present
20 compounds, a non-radicactive fluorinated form of 6-bromo-
2-[47 - (2”-fluorcethoxy) phenyl] imidazo[1l,2-a] pyridine was
synthesized.
[0128]
50 mL of ethyl acetate was added to 28.17 g
25 (corresponding to 126 mmol} of cupric bromide to obtain a
suspension, to which a solution of 8.18 g (corresponding
Eo 60.0 mmol) of 4’ -hydroxyacetophenone in a mixed

solution of 50 mL of ethyl acetate and 50 mL of



(elution solvent: chloroform nethanol = 100/1), by
recycle preparative HPLC (HPLC_apparatus: LC 908
(under trade nane; nanufactured by Japan Anal ytica
I ndustry Co., 25 Ltd.); colum: two JAI GEL 2H (under
trade nanme; manufactured by Japan Anal ytical |ndustry
Co. chldtofortonnecs @ded ogetRel,, tHDIMLARASE mixture was
chloroform, and further by preparat|ve TLC (el ution
sol veftuxed 57 Afteh & ofcarms, Methzanelace 199 dixkarebt@ikNcooled
446 ng (corresponding to 1.33 nmol ) of
6- R@AD- 0 [Hoonf Xemperature and filtered. The resulting
fIuoroethoxy)phenyl]ln1dazo[1 2-a]pyridine (Fig. 1-6,

St et *aratse [RIS 19OTRN NN b aidesneraduassl e sofurtehe  The

result
%y 324?94 Wa(Fz"dlrffSLfb]r‘ffé% H'dmtﬂ"d@nﬁqqtrﬁt@am{dl spbjected to
ng%%#é# nternq stand tranethyIS|I%p% a%%%al

Lkt ?%oém%%%” f%?l%%nia ﬁaﬁ'&f deheghend | ©°
ghg%ﬁgﬁgﬁﬁ%%ﬂed&L$§Hga96§uﬁE§H%e8£¥gﬁ58g %gg%'wgs [Rurified

1Hby 1960/ 471108 gkl colud@ Gﬂgométog%aa?yl(%lﬁémon
1H, 7.01-6.97 (m 2H), 4.84-4.71 (m 2
10 ( mso2Ment :[ @b3sjroEsCuiMathsabiert 2oghl or ghar fellystallized
resonance frequency: 125 MHz): 5 158.62, 146. 46,
144798, ethylggcetare/petzolend. 68her25t420btaIns7, 25 g
11 .91, 107.49, 106.74, 81.86 (d, 1 JcF = 170.8 Hz),
grE&san épg_tQOBQ ptymol) of 2-bromo-47 -

hydroxyacetophenone (Fig. 1-6, Step 1).
[0129]

15 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

20 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

25 solution of 20 mL of water and 20 mL of methanol. Then,
about 25 mL of a saturated sodium hydrogencarbonate
solution was added thereto, and the mixture was sonicated

for 5 minutes using an ultrasonic washing machine.




[0134] 19F-NMWR (solvent: chloroformdl, resonance
frequency: 470 MHz): S -223.8 G(Qd, 2JHF = 47.4 Hz,
3JHF = 27.6 Hz). 25 [0135] Reference Exanple 1-4:
Synthesis of 2-[4"-(2"-
fl uor oet hoxy) phenyl ] - 6-i odoi m dazo[1 2-a]p ridine
( nredgshtaacdd wWasrd ol et £1f Mecorbred [A30lcHRs a
sanple for evaluating affinity with anyloid,
solxdEulttiyng mifeturand suffigeidm iy wisHdie wigsariter, and
conpounds, a non-radi oactive fluorinated formof 2-[4
5 dried under reduced pressure, to obtain 2.41 g
(2"-f|uoroethoxy)pheny|] 6-i odoi m dazo[ 1, 2- a]pyrldlne
vvas (cagpnaspesidiew HOEAR WeI off tethyincadet@’e was
ed, to 28. 17 % (correspondlng to 126 mol ) of

.C%Sfoafr YEedy it d s 1a 21r@ ) syageigicon Fido Whieh Skep 2)

SOH# of 8.18 g (corresponding to 60.0 nmol) of
xyacet ophenone in a m xed solution of 50 nL

o e htyéh PG A DAL Pl o NIPLAANM RS, 3R, 5

Then, ul'ting
hou8ir S He89at Il%&d@zétd[lir 84 geqa'l%@ Jc% goyggto room

tenperature and filtere ult1ng |Itrate was

CORCETicdkad 1ynder ededuc edmpies i gt ulie wakeslidde1va8 in 20
di ssolved in ethyl acetate and subjected to

10deod ofi NgNepemathen fuirtrhmadei, t kad eBoaati (eoehaspoaliing to
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25

Then, the resulting solution was filtered and 20
coﬁc@nﬂﬁ@ﬂédOan@tﬁ§§&MmlﬁgrbpuaGEpwaaueﬂdwdstbaretoed The

by flash silica gel columm chromatography (el ution
soW&@ﬁPrecWPﬁrSFBPﬁﬁﬁépﬁgﬁowlthzéF@)ULaﬁﬂorreSPondlng to

regt%SRmo Zgg 2-fluoroethyl-p-toluenesulfonate, and then
the solution was stirred at room temperature for 44.5
hours. After the completion of the reaction, the
reaction solution was poured into water and extracted
three times with chloroform. The combined chloroform
layer was washed with water and a saturated sodium
chloride solution, dried over anhydrous sodium sulfate,
filtered and concentrated. The resulting crude product
was purified by flash silica gel column chromatography
(elution golvent: chloroform/methancl = 100/1), by
recycle preparative HPLC (HPLC apparatus: LC-908 {under
trade name; manufactured by Japan Analytical Industry Co.,
Ltd.); column: two JAIGEL 2H (under trade name;
manufactured by Japan Analytical Industry Co., Ltd.}
connected together; mobile phase: chloroform), and

further by preparative TLC (elution solvent:



o

fromethyl acetate/petroleumether, to obtain 7.25 ¢
(corresponding to 33.7 mmol ) _of.-2-brono-4' 25

hydr oxyacet ophenone (Fig. 1-7, Step 1). [0138] 441 ny
(corresponding to 2.0 mol ) of 2-brono-4'-

hydr oxyacet ophenone and 449 ng (corresponding to 2.0 -
59 chiwtgf®fmZnethaob-4 oslopyy i neotel® 4AiSse ved in
15 nL of acetonitrile. The resulting solution was

r ef eetespondimeito bat3B atmd0G £ oF - r-dwsis- [ A1 g1 -
the completion of the reaction, the reaction solution
wast Baraat fein pleersy Iloom despkl & 1nlgymniine (Fig. 1-6,
precipitates were filtered and recovered. The

pr eti§H tHtes were washed with acetonitrile and dried
und@hgbgduced pressure. The resulting crude crystals
wer pended in a mxed solution of 10 nL of water

and 10 t hanol . Then, 1Q .abou 0 nmL of. a

antur o0 O s S A O dilin Mok i

t hey 4R, - -ang [t he,.m I. i C ._f.ar. 5 m nutes
usiqgng an Zﬁr[%r ag(gzni (?i %s]%le\f%l%ﬁﬁg%hﬁ%&%lif“é‘%iaﬁiot[g{’gs'
werg phiriemned @ne e 8eaV el dbhem i

mi xt Sfyle,l SUTficiently washod e hk\%gtrg&%%gyés?gagﬁ) ed*®
uncdrownetedet; . pressure, to obtain 526 ny

(corresponding to 1.56 mml) of

102- (I#13@ydr oxyphenyl ) - 6- i odoi mi dazo[ 1, 2-a] pyri di ne

15

26

25

(Fig. 1-7, Step 2). [0139] 368 ng (corresponding to
1.1 mdMR gprarpsruspgmployed: JNM-ECP-500 (manufactured by

hydr oxyphenyl ) - 6-i odoi m dazo[ 1, 2-a] pyri di ne that was
su FPE%eﬁiF%tgppeQPF6C?eHBVQIﬁEP§¥uF@-waétérsé@EOéﬂ)in

(corr eshoiRnaopEvenY s RSO mathscrammianspntreauency:
wasogdfted) ther gt 9s-ghs1 (m, 1m), 7.87-7.8¢ (m, 1m), 7.72 (s,
1H), 7.51-7.47 (m, 1H), 7.20 (dd, J = 9.5, 1.9 Hz, 1H),
7.01-6.97 (m, 2H), 4.84-4.71 (m, 2H), 4.30-4.21 (m, 2H).

[0133]

13¢-NMR (solvent: chloroform-dl, resonance frequency:
125 MHz): & 158.62, 146.46, 144.06, 127.85, 127.41,
126.58, 125.42, 117.87, 114.91, 107.49, 106.74, 81.86 (d,
'‘Jor = 170.8 Hz), 67.15 (4, *Jer = 20.2 Hz).
[0134)]

F-NMR (solvent: chloroform-dl, resonance frequency:
470 MHz): 3 -223.80 (dd, *Jyr = 47.4 Hz, *Jur = 27.6 HzZ).
[0135]

Reference Example I-4: Synthesis of 2-[4'-(2”-

fluorcethoxy)phenyl] -6-iodoimidazo[1,2-a] pyridine (non-

radioactive fluorinated form)




m xture was supplenented with 280 pL (corresponding to
25 1.6 mmol ) of 2-f|uoroethyL-%-thuenesulfonate, and
then the solution was stirred at roomtenperature for
22 hours. After the conpletion of the reaction, the
reaction solution was poured into water and extracted
threeiigies - 60 wth chloroform The conbi ned
chl oroform | ayer was washed with water and a
sat ur atksl s oshmp € hfor | ehea 1 @0t 1id O £ Ohied WVEE amyloid,
anhydrous sodiumsulfate, filtered and concentrated.
Thesqlasul ity dor Uik pret ettt amgemn i imyy il athdyprfd sl
silica gel colum chromatography (elution solvent:
he B RA . &t srcargradipapt ivend 1 daaritrtseredoyf eyl @ - [47 -
prepgsative HPLC (HPLC apparatus: LC- 908 (under trade
nang: ?’Fgﬂﬁré’& JBRerydd tad@dpindglaza Hddstlpyeddine was
Lt%. o+ %g.u - two JAIGEL 2H (under trade 110 nane;
man aé%uﬁ@@ y Japan Anal ytical Industry Co., Ltd.)
coqgg%ﬁgd toget her; nobile phase: chloroform, to
obtain 222 ng (corresponding to 0.580 mml) of
2-[4' - (=
fl uor oet hgn%y)oghgr%lly]l- E?—ciegggiem gg,zg[dﬂeéi_ é-]opfrsi' |7n
(Filgorréspondiag 2p. 128 mAd40] ocEheupMR-"BREWLBEERL obtain a
results of the resulting 2-[4'-
10 ( 2’suspeoséenhoxy) phennl h- 6olladabni 8&z8[. 182gal(pyirdspending

(internal standard: tetranethylsilane) are shown

beFBwWEO - Pommel ) 20ENWR- bpgapavasetaphenede IhVeEGPxE60

(manuf acture Japan El ectron CEtics Laboratory

fl

db
Co=° EF&?H(@EoEgé)mmewﬁlyéoﬁveh echngr 6P onkn af
f 9500 X 8.35-8. 33 1
o 8R8RE o R Saed o’ M ) g g i e q e
1"9:&ffu§éd(dqxft]er: Sg'hAbur]s ,8 ﬁ'?e reaction mixture was cooled

15 down to room temperature and filtered. The resulting

o

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

20 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'-

25 hydroxyacetophenone (Fig. 1-7, Step 1).
[0138]

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

hydroxyacetophenone and 449 mg (corresponding to 2.0



[

25 1H), 7.01-6.97 (m 2H), 4.84-4.71 (m 2H),

4.30-4.22 (m 2H). [0142] 13GyNMR (sol vent:

chl oroformdl, resonance frequency: - 61 125 MHz): 5

158. 62, 146.08, 144.16, 132.38, 130.30, 127.44,

126. 52, 118.30, 114.91, 106.99, 81.86 (d, 2JCF =
170wBo Hz ) o f 72- BRind75 1bodahyRiine wiké d9sd B2edBlin 515 mL
19F-NWR (solvent: chloroformdl, resonance frequency:
470011\/|-Q9etc5tut2121316'4 (Tdhe, r2EME 047 s 1Mt i 0B WBs=r2F1fixed in
Hz). [0144] Reference Exanple 1-5: Synthesis of

2 [2 ?131 béwkao%plfbtb"d;(y@qmeﬁmquxaai o@fitmirdahe[ toRpaktion

é&;t 10 (non radi oactive fluorinated form
tfi'tﬁ' TSP AN P IaFEian tpspageled down to
an%} sol in fat and nmutagenicity of the

|
presen L!:?‘lstyaalﬁjol? LefdiPoddtiare WaforhindErE S e

(3"-#%uoropropgyﬁ)Bﬁgﬁletgtﬁgdgsﬁsdg?SPﬁgzwﬁforidine
wa s cHHeSHized ar[cp H6lea %Qldc'%‘r e F p%%ts%&% MNa$he
added to 28.17 g (corresponding to

cuprdsa1luriony de-dde Qatyaitala %Qr%u%&%ﬁ%h@%d.ﬁﬁ WthQEQ
solution of 8.18 g (corresponding to 60.0 mol

4' soldritdomedt dphenno s matarnanad1osaﬂubmome@haﬁalnt Then,
of ethyl acetate and 50 nL of chl orof orm was added.

10 Th@kouthd O dulatfi Bg saitxratedwasdivef hydedgeAtaebobate

15

20

25

hourj the reaction m xture was cooled 25 down to room

t efffertitle Wafd 300ede 88 eFRe ABSULPENgiXture was sonicated

for 5 minutes using an ultrasonic washing machine.
Precipitates were filtered and recovered from the
resulting mixture, sufficiently washed with water, and
dried under reduced pressure, to obtain 526 mg
(corresponding to 1.56 mmol) of 2- (4’-hydroxyphenyl)-6-
iodoimidazo[1,2-alpyridine (Fig. 1-7, Step 2).

[0139]

368 mg (corresponding to 1.1 mmol) of 2-(4'-
hydroxyphenyl) -6-iocdoimidazo[1,2-alpyridine that was
sufficiently dried to remove moisture was dissolved in 15
mL of N,N-dimethylformamide, and 453 mg (corresponding to
3.3 mmol) of potassium carbonate was added thereto. The
mixture was supplemented with 280 uL {corresponding to
1.6 mmol) of 2-fluoroethyl-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



filtrate was concentrated under reduced pressure. The
resi due was di ssolved in ethylégﬁetate and subj ect ed
to decoloring operation with ition of active
charcoal. 62 Then, the resulting solution was
filtered and concentrated. The resulting crude

produeh ¥AaSoRYEbEhed THY ihed d ol,umm
chronatogra%hy (elution {éﬁﬁigéa éﬁ?ﬁ#ﬁ)éﬁhﬂﬁgﬁﬁéﬁﬁs

= 204dhed andlcF €64 st ahhd 280 B hF QPR S M¥dium chloride
acetate/petroleumether, to obtain 7.25 ¢

(cose bepiomulj ndried 38ver nahydedus - ME@En Lulfate, filtered
hydr oxyacet ophenone (Fig. 1-8, Step 1). [0147] 646 ny
( cordsprRRIHgratted, 0 Teolre sofl t2nbyr efferdé’ prdduct was
hydr oxyacet ophenone and 668 ng (corresponding to 3.0
oty of1ed di nolassh duidplyaa rdedi meowewre afirssied eerkaphy20
mL , of acetonitrile. The resulting solution was
reff 9 SV : hrrng/ etod fasre @ teour ./ 141, emd
t he reaction, the reaction solution

th | et f

g g e, e e s
co £i] d.__Th .

D o] (RS WERe e PNt oS e ang e oa1

underdu=edyced pressune. «Lheg ne%%EtbggG%EU%ﬁ gr %%?L?rade

were suspended in a mxed solution

10andaie ;mhaaii feethaed by 0epan2@naiQut ch? Fhadbdy ca.
sat ur at ed sodi um hydrogencarbonate™ sol uti on was”added
t h&tet ¢, canderhedntryetbenasmebiieapbdsef OEh3oFbRLERS, to
usin% an ul trasoni c washing nmachine. Precipitates
wePRTRLR gredmeandcrsEesppadingotot Re580emmbl ) ngf 2- [47 - (27 -
nigiure ngfi ientli washed with water, and 25 dried
und&PoF 8aGPRYY pPRERYL & 6t 408BL AL A28 1 ng-al pyridine (Fig.
(corges i to 2.19 mol ) of
2-?4§5h§gggx€ghenyl)-6-

15 [0140]

i

The NMR measurement results of the resulting 2-[4'-
(2"—fluoroethoxy)phenyl]—s-iodoimidazo[1,2—a]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, T = 9.4 Hz, 1H}), 7.31 (dd, J = 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:



i odoi m dazo[ 1, 2-a] pyrimdine (Fig. 1-8, Step 2). - 63

[0148] 339 ny (correspond|ng(§o 1.0 mmol ) of 2-(4'-
hydr oxyphenyl ) - 6-i odoi m dazo[ 1, f‘a]pyrinidine t hat was

sufficiently dried to renove noi sture was dissolved in

[

20

5 nmL of N, N-di methyl formam de, and 414 ny

(corzespeadi ng 19:.82 0 Ma®! g Of 1 POL ASSI 4B Cg bopag €30,

was added thereto. The m xture was suppl emented with’
138131144 corzespondirg. 3®, 114 omplioofos, 81.86 (d, 2Jop =
1- brono- 3-fl uor opr opane, and then stirred at room

t enped a8 =) f oT4 222 hoafr s15 Afd er’dt-he= cood etd)on of 10

the reaction, the reaction solution was poured into

wat E+143ind extracted three times with chloroform The

co
SO
SU

(3

mbi ned_ chlorof orm | ayer was washed with a saturated
di um  EnfYRi decsBruti oshlarpéarvvdl . anRydnansesfupgpency:

I iltered and concentrated. The rgsultl

P Bethic® T (et 1kl 14 iR, o = 5.7 Hz)

h%g% thyl formam de to obtain 236 ng (correspondi ng
nmol ) of 2-[4"-(3"-

QI QUM RRAX Y >é & i odajp ]4pyr(3m d'n?e
1 d. ] S—INIV] i o1
Fihdes- i rimidine

Uor opr opoxy

10ne ¢ r(dmtrardlﬂlaciharﬁadffﬂﬁhordmfeiw|f$iﬂnf)0XI de) are shown

15

20

25

be

| ow. [0150] NWR apparatus enployed: JNM ECP-500

(me@df&dt ured by 25 Japan Electron Qptics Laboratory

Co.

d

, Ltd. (JEQL)) 1H—NNR sol vent :

met hyiss @ fS@ﬂP&@cﬁ@ g fafddadiey wiseo avsdoid,
J =23 H, 1H),

f?%Pgsqiﬁy 1? §2t7a§§ F%Fagﬁplc?tQBOf the present
compounds, a non-radiocactive fluorinated form of 2-[4'-
(3”-fluoropropoxy)phenyl] ~6-iodoimidazo[1,2-a)]pyridine
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
golution 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.



- 64 7.02 (m 2H), 4.62 (dt, 2JHF = 47.2 Hz, J = 6.1,
2H), 4.14 (t, J =6.1 Hz, 2H),.2.13 (dquint, 3JHF =
25.5 Hz, J = 6.1 Hz, 2H. [Olgf] 5 13C NWR (sol vent:
di met hyl sul f oxi de-d6, resonance frequency: 125 MHz):
5 159. 16, 154.12, 146.54, 146.26, 139.00, 127.60,

126rin, 1% 2dacl6iR2, s Slutliod dvad IGH 2 redd Lindg H2Z)
74.43, 64.07 (d, 3J = 5.8 Hz), 30.13 (d, 2JckF =

19.cortrgnt Bt dD152hel FesVR i0h80k¥eBk: product waswagrified
di met hyl sul f oxi de-d6, resonance frequency: 470 ):

6 2200 18K tei 1 i2Hged 401tttz bl togpHy HBlution
[0153] 15 Reference Exanple 1-6: Synthesis of

[ 125 JuamRyY cHigrsfiorm/2GthaddVP¥ By 19y, ntanek ireed vistallized
accordance with the follow ng steps for use in

5 CorfFah s WY Ioaatiade /mst radwain ftiher ok hioktiarig (70 25 g

amyl oi.d 20 %é?%] | n _accordance with the nethod
desERHEFRREDT tOerat-Ur 8MCAH OB Rgbzemendg’et al ., J.

o e iTRsE i bnersPe, A1 step 1)

di mehlayham no) phenyl ] i m dazo[l, 2-a] pyri di ne was 25
synt hesi zed, and di ssol ved in nethanol (concentration:

| my/ mML)e.q 6Tcp 3 dokbr eRipdrdt e Y 13,109 i1yt i@ o - 13- il -9 -
1 nol/L hy rgchIoF%? acid?eZO pL of [1311] godiﬁﬁ#)q

10| otiydeoatyackBophbBenandniilepl b 10¥rfekpbnAYHE0E6N3 .0
per oxi de were - 65

mmol}) of 2-amino-~S5-iodopyrimidine were dissolved in 20 mL
of acetonitrile. The resulting solution was refluxed in
an oil bath at 110°C for 8 hours. After the completion
of the reaction, the reaction solution was cooled down to

15 room temperature, and precipitates were filtered and
recovered. The precipitates were washed with
acetonitrile and dried under reduced pressure. The
resulting crude crystals were suspended in a mixed
solution of 10 mL of water and 10 wmL of methanol. Then,

20 about 15 mL of a saturated sodium hydrogencarbonate
solution was added thereto, and the mixture was sonicated
for 3 minutes using an ultrasonic washing machine.
Precipitates wére filtered and recovered from the
resulting mixture, sufficiently washed with water, and

26 dried under reduced pressure, to obtain 737 mg

(corresponding to 2.19 mmol) of 2-(4’-hydroxyphenyl)-6-

iodoimidazo[1l,2-alpyrimidine (Fig. 1-8, Step 2).



added. After the m xed solution was left to stand at
50C for 10 m nutes, the soluti was subjected to HPLC
under the sanme condition as deggrrbed in Exanpl e 1-2,
to obtain [1251] -IMPY fraction. 5 [0156] 10 m of

wat er was added to the fraction. The resulting

sol i pgm was passed through a reverse phase colum
(trade nane: Sep-Pak (registered trademark) Light C18

Cartri dges fRNEEEEsEEShPIPASTS; 0 thigo PAGkED appunt
10 of the packing agent: 130 ng), so that the col um

addoyrdisoxygtibrod )| -actis ddieni[dehd (11, |IMRY pyHien iGEIndE HeAS was
rinsed with 1 nL of water, and then 1 nL of ethano

wa s \plfsisricen tthe datiledo ugh removel mice tids walsVidY.sstlered in 20
obtained radioactivity was 2.6 MBq at the end of

Ssyftthexf &, Mslimgtiydformeaminec amal ydids mgas coomgsgrading to
under_the sanme conditions as described in Exanple

1- 2 -Gy ot esleEsivm arkengdre wogardges tiresetohe The
co nd was 98. 0% 0157] Reference_Exanple 1-7:_.
ST SR FoprLentpt ety R B8P [lod ErrrRRboRding to

pr gpay [ r Wi follow ng .s s for

oot o) B 1 42008 el ubBBorofandy ABS HERA SPirrea at

| 0gidRkd teinpaRd t Ac-eUFh-abhoR ol R hr 8k [ 0159 ;
accordanceqatr1the net%gdﬂggggriﬁégt?ﬁ §&é|%?ﬁ€%%€}%9 of

10 ( ZhhePiregcZhvangtde 2kactdonMeB1luChel wad0B3uredbinto water
p. 237-243), 6-tributylstannyl-2-[4"-(N, N
di mechekamaeteghehyketi nidazopitB- ahlpybifdime VEse -cdifbined
synt hesi zed, and di ssolved in nethanol (concentration:
chloroform layer was washed with a saturated sodium
chloride solution, dried over anhydrous sodium sulfate,
filtered and concentrated. The resulting crude product

15 was recrystallized from N,N-dimethylformamide to obtain
236 mg (corresponding to 0.594 mmol) of 2-[4’-(37-
fluoropropoxy) phenyl] -6-iodoimidazo[1,2-a] pyrimidine (Fig.
1-8, Step 3).

[0149]

20 The NMR measurement results of the resulting 2-[4’-
(3”-fluoropropoxy)phenyl] -6-iodoimidazo[1,2-al pyrimidine
(internal standard: dimethylsulfoxide) are shown below.
[0150]

NMR apparatus employed: JNM-ECP-500 (manufactured by

25 Japan Electron Optics Laboratory Co., Ltd. (JEOL))

'H-NMR (solvent: dimethylsulfoxide-d6, rescnance

frequency: 500 MHz): & 9.27 (d, 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-



5adsorbs aliRc 6PPR¥EBt s hdimephy

Il mg/mL). To 53 pL of the resulting solution, 100 pL of

1 nol/L hydrochloric acid, 203 O pL of [123I]sodi um

i odide of 190-240 MBg, 10 pL of 1 nmol/L sodi um

i odide and 10 pL 5 of 10% (w v) hydrogen peroxide were

added. After the m xed solution was left to stand at

S0C fox #f), mmul es,e2 t N SOIYLi.omynas subjpcl ed 2021, 4.14

HPLC under the sane condition as descri’bed in ﬁ

1-2(t t az obtain HA23H ), |V fr@plinn,. 0. [01263315 ][-Qz mJ = 6.1

of water was added to the fraction. The resul ting

solH/ i atHwas passed t hrough a reverse phase colum

(trade nane: Sep-Pak (registered trademark) Light C18

Car t%idges manuf actured by Waters; the packed anount

15 of tltge acki ng_agent: 130 rTg‘)L, so that the colum
ﬂVPf(OXIﬁ@ @@l unﬁsma,nce

ed with 1_nl of water, and th
e TSEISREY  Heretfi®igh, 1% - é15uté5[4121§|]ﬂ14|§|3\'54:THé6 26,

23:111 egﬁjs’ % ?:Iéé)ﬁt%esl'ﬂ‘gzglnal’\@gl g%cg dg{ dJCF -
Un(i%rl t’/“%zsaam% Ql%nd'st4' Qs gscri bed b ,Exg f{ﬁpﬁ? (8, e

1-2, "and as resul’t t he rédl o%Fhem cal my 0
corpauwnd was _98 0% [0161] Ref er ence Exanpl e 1-8:

Synt hesis of 2-(4'-hydroxyphenyl)- 25 6- [1251]

10i od@iusizdazo [1 2-a] pyridine [0162] |In order to

15

20

25

prepare_cal culation fornmulas for the calculation of

| ogPHPLEF - MR 4(sdirdemixy phismgt By Bsul Sk ide-d6, resonance
[2s]]iodoi m dazo[ 1, 2-a] pyri di ne was syntheS|zed in
ac@Sﬁ@Hﬁ@@YMAﬁHOtNEZﬁGIﬁowﬁﬁé dBepst, “Jur = 47.2 Hz, *Jyr =

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[1l,2-alpyridine was
synthesized, and dissolved in methanol (concentration:
lmg/mL). To 53 pL of the resulting solution, 75 ulL of 1
mol/L hydrochleoric acid, 20 pL of ['**I)sodium iodide of

13.5 MBg and 10 pL of 10% (w/v) hydrogen peroxide were



[0163] 50 nL of ethyl acetate was added to 28.17 g 5
(corresponding to 126 mol ) of pric bromde to
obtain a suspension, to which a solution of 8.18 ¢
(corresponding to 60.0 nmol) of

4' - hydr oxyacet ophenone in a mxed solution of 50 nL

of atiligl.acetwde wd Hldd églu@fﬁﬁrvﬁé)rlr@f@st at

Then, the resulting m xture was 10 refl uxed. A?ter

houB8°Ct Berr eachinitebxt theé MBsu€O6hedasdouBiE8tEQ0Md HPLC
tenperature and filtered. The resulting fiI%rate was
coneR@er atked sawercoeditidnpaesdeserifbd ifieBk&wslaas-2, to
di ssol ved |ﬂ et hyl acetate and subjected to

dec%b%@%%g %}a¥MBﬁ fraet Boi ti on of active charcoal .

hen the resulting solution was filtered and

con %%%é%ted The resulting crude product was purified

by flas um chronatoghaphy (elution

sol vent: cﬂ#o?gf%?ﬁ?ﬁeYﬂ%n%@dedz@?l € ghfaction. The
oora B i Solsle OO M o B g eee pﬁaose

2-
ot o s S el b i

2- hammdktrﬂuggymﬁﬂ&%ﬁm%ﬁ%éeﬂé %he packed amount
(corresponding to 10.0 25 mol)
102- anfi ridhes plarcdningy raiginme \/Hoenﬁy SS@d/Q;d-laitn tH2 Molutin adsorbs

acetonitrile. The resultlng solution was refluxed in
an 3819 asdiliecits 1OBC 61116 IGOT.s. TABt epltine waspkthsed with
of _the reactlon the reaction solution was cool ed down
t o L ™8 of; ¥@kere np@aties lafd: @feeitpiaratle yagepassed
and over.e reci pitates were washed

fil T
m;t e gg?@ﬁﬁ#ﬁ?l@ Sy %&r|2% n&@?gfedﬁﬁédOEF@égﬁﬁe

Th%adioact1v1ty was 2.6 MBg at the end of synthesis.

U‘T

Further, the TLC analysis was conducted under the same
conditions as described in Example I-2, and as a result,
the radiochemical purity of the compound was 98.0%.
[0157]

Reference Example I-7: Synthesis of [*?*°I]-IMPY

[0158]

[***I]-IMPY was prepared in accordance with the
following steps for use in Comparative Examples for
evaluations on logPgcrano: and accumulation in brain.
[0159]

In accordance with the method described in a

literature (Zhi-Ping Zhuang et al., J. Med. Chem., 2003,

46, p.237-243), 6-tributylstannyl-2-[4’-(N,N-

dimethylamino)phenyl]imidazo[l,z—a]pyridine was




5

resulting crude crystals were suspended in a mxed 5
solution of 20 nL of water and_20 nL of nethanol.
Then, about 25 nL of a saturated sodi um
hydr ogencar bonate solution was added thereto, and the
m xture was sonicated for 5 m nutes using an
ul te asaie £ BNl 1 MBCl e RTPGIAHHMES Wedfeentration:
filtered and recovered fromthe 10 resulting mXxture,
sufimgineit.| y TeasBegiwolth thet @esuabdngdbbededBEEr 100 L of 1
reduced pressure, to obtain 2.41 g gcorresponding to
8. 3@ o Ny dafoddr lerrann-a2:3(#' 20-50 uL of ['**T]sodium iodide
hydr oxyphenyl )i m dazo[ 1, 2-a] pyridine (Fig. 1-9, Step
2) of 38512401 BE8 Iy Wic @fr &s powdi/dg stodliGm i@ didel kndf 10 1L
6- broono-2- (A4' -hydroxyphenyl)im dazo[ 1, 2-a] pyri di ne
wa$ fditd&ol WY )i KYSrogen seTerdden@ergnadded. ohfter the

t heret o. Then,

trh&;%%]aniﬂﬁ.mas addfidf _ 360 pL .

(cOPFESH 5NN O ¥eS7 18 EimbP) séendpps( £0 Gudprt L) maAutes,

20 : ' t f 20
B o OB R ke P B SR Sligegame

tetrakis-trip
t hebatiat i off her gble ki eagt i ANy ewgs stirred.at aas.,
90C for 22 hours, fhe SO geﬁgb% ggdgs Flﬁédo%ﬁglﬁnéerl]
redMpEdfrpeessyre. The residue was purified by

preparative TLC (elution solvent: hexane/ethyl

10 acéba6e]= 1/4). Further, 25 the resulting crude

product was purified by recycle preparative HPLC

(HPLC afpRiapfiswateroegs( added tpatke fiaaetion. The
nanufaftured gi Japan Anal ytical Industry Co., Ltd.);

cof BNt 108 A eELoD e BnBResSed atlerpaak; a-régerse phase
ma ur ed Japan Anal ytjcal Industry Co.,( Ltd.

coﬁ%%c ed5¥5%€ h%?gehD%?Pé %ﬁa?€?9%ﬁ¢%¥%¥oFﬁ?§e@%ﬁk? Light

8%?? B%?él[y Jé{@;%% § ﬁﬁéﬁ&?&?@%?gd tl(a)y %at?egsn,p | ghg fpuaml-:ecl amount

15 2-&#' thy By RS W dnht 0pZ0 (g 2- Ve Nend FiShundi Ydsorbs

20

25 -

and collects the [**’]-IMPY. The column was rinsed with 1
mL of water, and then 1 mL of ethanol was passed
therethrough, to elute ['**I]-IMPY. The obtained
radicactivity was 47-56 MBg at the end of synthesis.
Further, the TLC analysis was conducted under the same
conditions as described in Example I-2, and as a result,
the radiochemical purity of the compound was 98.0%.

[0161]

Reference Example I-8: Synthesis of 2- {4’ -hydroxyphenyl) -

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

[0162]

In order to prepare calculation formulas for the

calculation of logPupc, 2- (4" -hydroxyphenyl) -6-



5 Step 3). [0166] To 53 pL of a solution of
6-tributyl stannyl - 2- (4 hydrqx%ghgnyl)inidazo[1,2-a]
pyridine in nmethanol (concentration: 1 ng/nL), 75 }1L
of 1 nmol/L hydrochloric 10 acid, 40 pL of [1251]

sodi um i odi de of 136 MBg and 10 pL of 101 (w v)

hydflé_ﬁf]mmmidj@zm,@MWlﬂﬁ@Mé@%ﬁ%lzed n
solution was left to stan t 50C for m nut es ﬁhe
solatdardavese sultjtectted fal IRk@ginstaspd he sane

condition as in Exanple 1-2, to obtain

2- (B 143idr oxyphenyl ) -6

[125I]|od0|n1dazo[1 2- a]pyrldlne fraction (Fig. 1-9,

Step A0 WpiEyetng mcaifatmtvas veddedider 3%, They

5fra tion. The , resulting solution was passed through a

r eVEEEF SheRdd s t@ol%?ﬁnmléd@ﬁwmrige@rmmde to obtain a

t d_trade Cl8 Cartrid
U ENETLCR b) VATRER: 5 A pSCEBY SEmburie. Sof(coRgesponding
g, that the col dsorb d
Eiﬁﬁe??s%gﬁ‘?"&’- ST By DGR 26 RSRTLDRo N GadefcE oo

a] RW1udiiBe. oEe oCRluER @@ﬁ hi B3ed 2 et % h%b &% water,

25 and then 1 nL of et hano was passe ér et hr ough,

t ochebub€orm was added. Then, the resulting mixture was
2-(4' - hydroxyphenyl )-6-[ 1251 ]1 odoi m dazo[ 1 %

10 3] ppfiidked. ThEtabtRilnodrs ﬁd&mcféa/d:ﬁ:yoﬂvaﬁlzaﬂuﬁe MAgs atooled
the end of synthesis. Further, the TLC anal ysis was -
7090¥BnEacreamukEEPer Abusanendofidil teved. asThe Tt Eng

and as result, the radi ochem cal purity of the
coﬁbéﬁﬁat%ﬁ@Sgeoe%ntﬁmmqi undegsf spdneed EREAPEBTE- 9: The

SyPEE?éué Qgszd ssofggéo¥ eﬂ%i)acetate and subjected to

decoloring operation with addition of active charcoal.

15 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

20 (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

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



6- iodoi mdazo[1, 2-a]pyridine [0169] 50 niL of ethyl
acetate was added to 28.17 g_ orresponding to 126
nmmol ) of cupric bromde to obtain a 10 suspension, to
whi ch a solution of 8.18 g (corresponding to 60.0
nmmol ) of 4'-hydroxyacet ophenone in a m xed solution

of Bfbninle fperfdBilreAC it 200 B JHle Ofye ! ANAQIIR VB
added. Then, the resulting m xture was refluxed.

Af tisscdrénad s, Theepireatph 08 tBEXwdk-e Washeqolednl5 down

to roomtenperature and filtered. The resulting

fi lagedtanitast leormoehtdateed winder reetliteed precessiree. The

resi due was dissolved in ethyl acetate and subjected

t o TRAEIS1IGG iy wsisercatvisdia 1w twe red divtsipemdefd dot iavenixed
charcoal. Then, the resulting solution was filtered
Sand RO AR &t 2t @ ofhaateguianion @ Oc mide fpregienodas Then,

PUckiL 9 ooDpel L0 Ssa e ol chiomatontapny.
W f hyl t at.e/ petrol ther, t
RSB0 (LR S Aol FOL LS ol fnceo

obtain

2- -4y t ;1 &F =10 en 1
2o TSATS e Sty RUERRRS (et

2- premapdtacrkydiexyaget pheRORAARE 348rB8 from the
(corresponding to 2.0 - 71 nmmol) of

10 2- aesndLSngoddpynirdi neureieidhssol wadhed 5tAlwabr, and
acetonitrile. The resulting solution was refluxed in
andsiipdbunfeat redoceflopréshuues. taf bbtaihe2compget i on
of the reaction, the reaction solution was cool ed down
t 0 (6OF&8APPBAPBIatAr B; 32nEmpL bcPpi 6 abBemaere (41 tt er ed

A"y BRPBRERY1) TRSRES 1 Ph 8] B YIS "RRISY 118D step 2) .

[01le5]

15 138 mg (corresponding to 0.476 mmol} of &6-bromo-2-
(4’ -hydroxyphenyl)imidazo(1l,2-alpyridine was dissolved in
20 mL of dioxane, and 2 mL of triethylamine was added
thereto. Then, 360 ulL (corresponding to 0.713 mmol) of
bis(tributyltin) and 20 mg (a catalytic amount) of

20 tetrakis-triphenylphosphine palladium were added thereto.
After the reaction mixture was stirred at 90°C for 22
hours, the solvent was distilled off under reduced
pressure. The residue was purified by preparative TLC
(elution solvent: hexane/ethyl acetate = 1/4). Further,

25 the resulting crude product was purified by recycle
preparative HPLC (HPLC apparatus: LC-908 (under trade
name: manufactured by Japan Analytical Industry Co.,

Ltd.); column: two JAIGEL 2H (under trade name;



acetonitrile and dried under reduced pressure. The
resulting crude crystals were guspended in a m xed
solution of 10 nL of water and I0 nmL of nethanol.

Then, 10 about 10 nlL of a saturated sodi um

hydr ogencar bonate solution was added thereto, and the

M XhAH1ef 3 SN 163t Btba d Oﬁnésl)gﬂrﬂ’éf_slﬁ@ﬁé\gr P::eo. , Ltd.)

ul trasoni ¢ washi ng machi ne. eci pitates

fildaupsboad tapomesed fdwind ishades W1 NG BN &0 obtain
sufficiently washed with water, and 15 dried under

r editit ey pfaEsseesporidirabttad rpH2X6 mpl X o resanditid dtannyl -
1.56 mmol) of 2-(4'-hydroxyphenyl)-6-

i odboi MR "danoirnxrdiepyrl dimiely 7 Gl , -y Stdime?) (Filg01 249,
The NMR neasurenent results of the resulting 2-(4'- 20
Shydit®® pheny! ) - 6- i odoi mi dazo[ 1, 2- a] pyri di ne (interna

skgﬂg%%g dinethylsulfgxide) are shown below. [0172]

N ratus enpl oyed: JNM ECP-500 (manufactured by
2P REt A LR oY S by R 5
PRy Y Rago T 2 P B U Biebhgl®y o
i TSt by SUl Fon L G6- 46, Sxrance | reqaency! 15 gegLorie

106 25840840145 &F, [1#3]864ilal i481deldE 136 ﬂq%?/;- 6Ad 10 uL of
124.99, 118.14, 116.14, 108.02, 75.85. 5 [0174]

Exa@p| d¥/1) 7 hydgogenp peapixidebEwemel asdedl: APtsnrehentixed
of binding to amloid [0175]
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-

15 [***I]iodoimidazo[1,2-alpyridine fraction (Fig. 1-9, Step

4).
[0167]

10 ml of water was added to the fraction. The
resulting solution was passed through a reversed phase

20 column (trade name: Sep-Pak (registered trademark) Light

Cl8 Cartridges manufactured by Waters: the packed amount
of the packing agent: 130 mg) so that the column adsorbs
and collects 2- (4’ -hydroxyphenyl)-6-[***I)iodoimidazo[l,2-
alpyridine. The column was rinsed with 1 mL of water,

25 and then 1 mL of ethanol was passed therethrough, to

elute 2- (4’ -hydroxyphenyl)-6-['**T]iodoimidazo[1l,2-
alpyridine. The obtained radiocactivity was 37.5 MBg at

the end of synthesis. Further, the TLC analysis was



Affinity of the present conpounds with anyloid was 10
exam ned by the foll ow ng in_vH%rq bi ndi ng tests.
[0176] (1) Al 31.40 (Peptide Institute, INC. ) was

di ssolved in phosphate buffer (pH 7.4) and shaken at
37C for 72 hours, to obtain a 1 ng/nL suspension

(hes@haabt & weder r g t ' LI 1-
t hese Exanpl es) of aggr%ﬁ%eﬁ%@i%%rée#ﬁg??%%i@ -2,

r eferd el t0 BSswhly) oflte | FadibShdn el QPurid P ltie)compound
According to the nethod described in a literature

(Nwds ,961.5% et al ., Laboratory Investigation 20 74,
p.374-383 (1996)), the anyl oid suspensi on was

subj®&®8d to qualitative experinment based on

fl uorescence spectrophotonetric nethod using

SThiklerAncer Exammie atQyr ymihes ik of t2 ddnftivdnceyathenyl) -

t he aggregat ed obtained in (1) was anyloid
(né%é%’rqﬂ?%:ﬁd%rﬁﬁzu"ta "ALYTILINE:| t at i on wavel ength of
44@qy89and em ssion wavel ength of 490 nm. [0178]
(3) sdlution in ethanol of the conmpound 1-6 - 73

synt heg h Qgﬁggigﬁg ve in le 1-2

(radi o?cotziq@'eka%fpﬁece 1r gétjcl on:” 3 (fla&)rie)(fv\e/aos Z?r(‘glprrgrged,

and coirledipRp awingh +a A2k ¥yl B¢ $&4MT: bromide to obtain a
al bum n-contai ning phosphate buffer (pH 7.23 to

10 pr ep@pens ival, Uticowh3 ceo ikl esnordiond olfo 82 18N8l /(kod$edponding
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total amount of 2-[4"-(3"

f | &or 68r- Gpowpilphedy M) -bydodayaicdarph&n?na] pyr hdmdeed
[0179] (4) To each well of a 96-well mcroplate, 50 pL
of S81U&dPiit PENS0400 P sthylf pagtasensadt FAt MbnPE

repared_above
P cgﬁoroform 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 regulting crude product was purified
by flash silica gel column chromatography (elution
solvent: chloroform/methanol = 20/1), and recrystallized
from ethyl acetate/petroleum ether, to obtain 7.25 g
(corresponding to 33.7 mmol) of 2-bromo-4'-
hydroxyacetophenone (Fig. 1-10, Step 15.
[0170]

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

hydroxyacetophenone and 449 mg (corresponding to 2.0



]

10 in (3) and 50 pL of a solution (anyloid
concentration may be adjusted in accordance wth
anyl oid concentration in a saﬁg}é_solution) wher e
anyl oi d suspension was dissolved in a 0.1 % bovi ne
serum al bum n-cont ai ni ng phosphate buffer (pH 7.4),

ver amatfleds anémiﬁsns1§9a&>§h9&ih@ewéégegié?lggxfé{e&riﬁ“’af5 mL

added to prepare a solution of anylord a

concénacatonisrole 2. She 2dmudbindZSuthids w220 -
and 1000 nnol /L. [0180] (5) Thengr6ri croupl ate was s%fgk%é{r?d th

at angbiknbatlt eaf 4000°Q0fopny lbuP2C frart 3 R Sompletion
Then, a m xed sol ution of each well was filtered
thr%tlgil"h%t Praslsion berhe i Teart {on agel uthboe:was cooled down to
Mul uti screenm FC, manufactured by MIlipore), to

separdt & §TREXS P uINENG Prae et e wand o il feomd tared

fr eég¥g¥%#uj h—G. 25 [0181] (6) The glass fiber

fi 116 Used | of °Fi PEFSLPERGRS WREenwrebiedoMdthon was

wa j.th.a 0.1 % havine serum al bum n-containin

phosp adtﬂel%u era%.cgmlﬁ_ >Pr§3ee,r ucegy puafgire. The

I adieRAAH 1\ W rQfad RE- fiher filter S _heasured -
wthanam%mﬂlgwﬁ%%@%g#%ﬁklﬂﬂﬁﬁ$%?m¥ﬁi

Typel wRen30EBlo 183 wa®el’ el aki t he
anount of the Conpound F? g&b%ﬁg %g ?%'g%y?%%gggﬁ&'thghen’

10 angdmouitoft cadded faay kaittiraged ewalival 8 drbgRhbRehonate
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measurenment results of (6). UnspecifiC binding was
defelHitAen wWeengddedakpeeeto, wandhthehaigeupeundslsdnicated
(Rgn-Rl | abel ed conpound) was added to 10 becone 100
nM-P&t >a™PHEPScBAARHL ABt HdhYasbote washdhg machine.

Precipitates were filtered and recovered from the
resulting mixture, sufficiently washed with water, and
dried under reduced pressure, to obtain 526 mg
(corresponding to 1.56 mmol) of 2- (4' -hydroxyphenyl) -6-
iodoimidazo[1,2-a)pyridine (Fig. 1-10, Step 2).

[0171]

The NMR measurement results of the resulting 2- (4’ -
hydroxyphenyl)—G—iodoimidazo[1,2—a]pyridine (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-dé, 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).



(Exanple 1-7). [0183] (8) Using ['251]-1 MY
synthesi zed in the above Reference Exanple 1-6, the
sane procedure as the above 15 4®) to (6) were carried
out to obtain control data (Conparative Exanple 1-1).
[0184] A relation between the concentration of

anykgig {n the sanple solution and the radioactive
count on the 20 glass fiber filter measured above in
(6) is I 1y 1- r.adi tivity on_the

gl ass f?Egﬁﬁﬁ%gSFH%FE%ée@ﬁmﬁﬁgg%ﬁﬁﬁéﬁgﬁFﬁ 9%’tﬁgsonance

congeadd@idpn {eldinki PN Qrpwtgg of 1 4 ANy ,°iﬁ4§.'-:€°f",m’i§2.48,

1-7). On the conditions of the present ‘experinent,

anyldi d7apdizhesTonpmunsh atteched, to@my oithe 2 ares . gs.
retained in the glass fiber. Therefore, the

5 adl@bttd ve count on the glass fiber is a value

reflecting the anount of the conpound attached to
amAXatPlesing T hnd|Ggwpafattihe @apipde dh Ipl Mdeadhntdrent of

radi oactive - 75 _count relative to the concentration

of i whi ch can be an i ndex
rep(fﬁﬁﬂting the intensity of binding to anyl oid.

Si nce the value of the radioactive count of Conpound
1-6 on ghe ol rchff |,§§er fpv%eisylnoq;::(r]c%e}qsqeod 51 Wi th.i r‘lﬁnry ase, ...

of the concen ion o

10Sugseriedd byt (RMBAHNGLLG 15 35900 0aviaga

property of binding to anylo ope "o

f or[oQamwgound 1-6 was greater than the slope for

[1251] _ IMPY in the sane plot, and thus it has been
suggest@d 20:LhatPépiei @ fImdt Yt wfe CormouUNdrds Gviddlved in
anyloid is stronger than [1251]-1MPY which is known to
exPiEsphate buffer (pH 7.4) and shaken at 37°C for 72 hours,

to obtain a 1 mg/mL suspension (hereinafter referred to

15 as amyloid suspension in these Examples) of aggregated AR

{hereinafter referred to as amyloid in this Example).

[0177]
{2) According to the method described in a

literature (Naiki, H., et al., Laboratory Investigation

20 74, p.374-383 (1996)), the amyloid suspension was

25

subjected to qualitative experiment based on fluorescence
spectfophotometric method using Thioflavin T
(manuféctured by Fluka} to confirm that the aggregated AR
cbtained 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



strong affinity wth anyloid. The above-nenti oned

results have inplied that ConpqQund 1-6 is highly

capabl e of binding to anyloidl7315 [0185] Exanples |-8

to 1-12, Conparative Exanples 1-2 to 1-6: Measurenent

of affinity wwth anyloid Affinity of the present

C ONPEHHIESs YU | ] e |_owin
invitro %%%@n%%ﬁ%ﬂ% ?%%@%}jg%q)g%?‘%gj_%o%@éﬁﬁ%gd

| nstrddi@act Nee ) covisersh S50] ped h

(pH 7.4) and shaken at 37C fIgr 3621\%)& ou‘r%i% ?:g'jgg%{raeldﬁ and
a diiitrdd sussytensi o of 18861189 3 @elinf\(3) buhie] &R 8fi ng
referred to as anyloid suspension in this 25 Exanple).

[ 08T spiae Avciblfadi n(PH o7 t4ie nethespaascer iseaditiidra
literature (Nai ki, H, et al., Laboratory

5| NN SFROISHNG 18 27/mqd. /37 4888 Hckeds jamoutrite camgl-didd - (37 -
suspensi on was subjected to qualitative experinent
baﬁd‘oﬁ?ﬁrlqm"’é@&é??é’é’l )sfedtadsiimgtdamst (i, @ -me phyod disieng
Thiﬁ{&ﬁﬁin T (manufactured by Fluka) to confirmthat

t he ‘aggregated A[3 5 obtained in (1) was anyloid

(eesu G SRREH AR, oS ShR2 NRKELEED, oL fP o o

nm and emn ssion Wwavel eng

ogsikyant 4oy darer! Bedchnea 0ok BLEbMERG anove

TS a0 (371 odo 4 - am nophenyl) SengathaggpgentFation nay
( hbeepddtiseedr éhearedrtianas with amyloid concentration in a
sample solution) where amyloid suspension was dissolved
in a 0.1 % bovine serum albumin-containing phosphate
buffer (pH 7.4), were added, and then.150 UL of the same
15 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
20 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.
25  [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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['211]3" -1-BTA-O was prepared froma | abeling
precursor 2-(4'-am nophenyl)benzaot hi azol e, and

di ssolved in ethanol. 15 As Congo Red, Thioflavin T
and 6-nethyl-2-14"-(N, N

di met hyl am no) phenyl ] benzot hi azol e (hereinafter

r ef eherdrad fost bvity BIA-2le §PABRI £16d} VE AVEdt AP £ measured
reagents were weighed and used as they were. [0189]

20 #9h 2a1f 32ut ool ¥’ gamian operyth ) heazot ddead @ by Aloka,
(hereinafter referred to"as 3'-1-BTA-O and | MPY were
syntyrsi ARCatedB)di ng to the net hods described in a
literature (Wang. Y., et al., J. Labelled Conpounds

Radl bl maceut . 44, 5239 (2001)) and a literature 25
(Zhuang é. P., et al., J. Med. Chem 46, 237 (2003))
respect | Vel Y JEHESOPT sEwssmithe amapmtcpt the Compound I-

1251.]1.3' .l - BTA- Q_ each. co nd - 77 for evaluyatiaqn,
Lop ahhdind s AmfEl SRS dnciht, o madad ayioia was
I ] Uy i nj QEE?RE H 7. t final
20%&% atl o#sx%snﬂ%v\}/%hi n Ta r[%g%ﬁéegv\e/esg@tﬁr eogf)ar(e J ITEZ

I estdgdia YOS Sald |deR rnfd (RAF hhé%!d[ da(l 33%] 10 +3 which
)

5 nm in volune) of a 96-well mcroplate. Tabl e

1- ZheFiguadp cReRe ertr &Hdiﬁiloﬁ.amfécp@ﬁﬂ?‘éﬂﬂxd N wag2BdRd to
sol utions Conpound Concentration [1251]3"-1-

Ex frexdiamen t1 0f0o mMof { ad-o @p diimek 1f @onBBAtdaAmpindi dbove in (4)
eval uati on eval uation concentration Conparative

3 -(ExgTRle I-7).

[0183]

(8) Using [**°I]-IMPY synthesized in the above
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 radiocactive count on the
glass fiber filter measured above in (&) is shown in Fig.
1-11. The radicactivity on the glass fiber was increased
proportiocnally 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 glasg fiber. Therefore, the
radioactive count on the glass fiber is a value
reflecting the amount of the compound attached to amyloid,

and the slope of the graph which plotted the radiocactive



Exanpl e 1-2 Conparative Congo Red Example 1-3

Compar ative Thioflavin Exanpl -4 T Conparative
Exanpl e |-5 6-Me-BTA-2 Each cohtentration

Conparative of 0 0.001, Examle I-6 | MPY 400 pnol/L 1
prol /L p e 0.1, 1, Exanple Conpound 10, 100, and 1[-8
1- 1c30RP neDhikveEXaNPhE 1dnle €y

Compound 1-10 1-3 Exanplgggg%%gﬁ%%lgﬁ-?% %ﬁgﬂggxaﬁ%l% value
Conpbicd dadZbd-an 10dER1BEhréSindiegnike ophebssiil | od
with the sanple solutions was shaken at a given rate

(400inging ato226yIoid3 Imurce tHEheml AT 3@ lidicact ive
solution was filtered through a glass fiber filter
(t reefehape: Cumpennd cieend - HE gbnsd abibeedwds hycreased

MIlIljpore), to separate the [1251]3' -1-BTA-0 attached
@()%ﬁéh(ﬂ
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¥976 the fheconoesnimRt jorBTAE Gnyaod] it #&s

(7%)The§g£ass fiber filter used for the filtration

eern ggested that Compound I-6 is a compound having a
property of binding to amyloid. The slope of the line
for Compound I-6 was greater than the slope for ['*°1]-
IMPY in the same plot, and thus it has been suggested
that the affinity of Compound I-6 with amyloid is
stronger than ['#°T]-IMPY which is known to exhibit a
strong affinity with amyloid.

The above-mentioned results have implied that
Compound I-6 is highly capable of binding to amyloid.
[0185]

Examples I-8 to I-12, Comparative Examples I-2 to I-6:

Measurement of affinity with amyloid

Affinity of the present compounds with amyloid was
éxamined by the following in vitro binding tests.
[0186]

(1) ABi-40 (Peptide Institute, INC.) was dissolved in
phosphate buffer (pH 7.4) and shaken at 37°C for 62-72
hours, to obtain a 1 mg/mL suspension of aggregated AR
(hereinafter referred to as amyloid suspension in this
Example) .

[0187]
(2) According to the method described in a

literature (Naiki, H., et al., Laboratory Investigation



of each sanple solution was washed with a 0.1 % bovi ne
serum al bum n-cont ai ni ng phosphﬁge_buffer (pH 7. 4)
(0.5 5 n x 5), and radioactivity of the glass fiber
filter was mneasured with an autowel |l gamma system
(manufactured by Al oka, Type: ARC-301B). The

radizeachi. ¥i7hy38as (used) as th@eaﬁ§gb9805h¥?éﬁs Y &z Of
each sanpl e solutlon for cal culating an Ition

r at sub{hetednabt gual At denot eexpOrihent aBhoagt bMi FYuorescence
l evel in a sanple with zero (0) concentration of each
conppeftréphotomttni ¢ onethod BeingnDhestfldein T

radi oactivity level in a sanple with 0.001 nnol/L or
higﬁ@@néﬁﬂéﬁﬁf¢@tbEanﬁkéhchOC@@@bﬂﬂd tioat the aggregated AR
eval uat | on 0194] (8) Separately, a solution of

conPRF At 115n phbl /¥28 o@mlsl%g Bmeasuveeppotondigfions :

['2 BTA- 0 of AQL 40 were, prepared
and‘%%ﬁaeﬂ% ‘l’%v‘?aﬂ%n%ta‘?mo p‘i’%‘i:é&mw AR LHeRtIPpetavelength
abqyf %Qsﬁa and (7) to neasure a 20 radioactivity
| evel . e neasured radioactivity |level was defined
as thesdpckground radioactivity level, and wused in
the cal cul ation of the inhibition ratio (hereinafter
referred:t o med3@ing ¢0%he ZRthdd HlRG iR in
radi oactivity |levels neasured above in (7) and (8)

10t helltrﬂrdcnuneon(Waatg 0 Was etetsr.ni med ipbdiel dodumdarg
formul a 79 - [0196] B-BGx100 (%9 (1-1) A-BG |
01Radiop armaceut 44, S239 (2001)), [***I12-(3'-iodo-4'-

()

aminophenyl}benzothiazole (hereinafter referred to as
[**I]3’-I-BTA-0) was prepared from a labeling precursor
2-(4’—aminophenyl)benzothiazole, and dissolved in ethanol.

16 As Congo Red, Thioflavin T and 6-methyl-2-[4' - (N,N-
dimethylamino)phenyl] benzothiazole (hereinafter referred
Lo as 6-Me-BTA-2), commercially available reagents were
weighed and used as they were.

[0189]

20 (4) 2-(3'-Iodo-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

25 (Zhuang, Z. P., et al., J. Med. Chem. 46, 237 (2003))

respectively.

[0190]

(5) Samples in which [**°I]3’-I-BTA-0, each compound



10

15

A graph in which values converted by probit 5

transformation fromthe obtain i nhibition ratios

were plotted relative to logarithns of concentrations

of conpounds for eval uation was prepared to obtain an

approxi mate straight line by the | east square nethod.

USIﬁgrtbeaﬂhﬂE1ohh§nQOBﬁ§EbiatW@Peoﬁl§§8fv&@nPHQQdOfPr°

10 eval uati on was determ ned, at which t

r adboutheveeyuml evblmis- @@hﬁa@ﬁlﬁ@epﬁ@ a@é blifer (pH 7.4)

sanple free fromeach conpound for eval uation, and

wasa tefinad @Qn@eﬁﬂr&tlonml$m¢wmn1m0n@h&§rIHZ(Wéﬁé prepared.

each conmpound, (hereinafter referred to as | C50%

val 1§ Tefilhifle neanpler werantibléddinatarh wd i nighout 0.3
r evaluation with anyloid

h d f
50 d@&g‘&f‘g ounh 2b)2 v el Uk @PPII8] 1 C50%

vaI each compound for evaluation is shown in
Tabl e 71- % Compounds -1 to I-5 all showed I C504 20
valttﬁerslenf 1-ess FHaallOGoandnbadthbgheroaf féfdhY MWgbund in

anyl ecdpleggrduatiensA( 31. 40) t han Congo Red and

Thiof lavin 1. Fhe dequl ﬁn%\p{ hat  Cdmppunds, T-1 10
1-5Sehavengood af ffbf“ ty Wk ttr? (ragg J} dI Amyloid
A131.40) . 1N |payiiueiiah, Sni 4 dfedad tj[‘g

t amy nud 25 (nnnrpnntpﬁ ?

h| alllllllyl vv‘lnu

trgﬁmﬁﬁtqtlB¢A-9_@n@T§ @b BTA-2 and had ] the affinit
coffardi € o 1 MPY. - - [0199] Table 1-3: | C 50%
vabuaﬁa@ﬁnbae pr esent conpounds Experijment Conpoung
f QExkfERYrval uéS™92¥8duat i on (nnol /L) |Conparative

B %ggllaaera‘éi;ré b‘fhlokflav:l.n
Example I-4
Comparative
Example I.s| ©-Me-BTA-2 Each
concentration
Comparative of 0, 0.001
Example I-6 MEY 0.01, 0.1, 1, | 200 Pmol/L |1 pmol/L
Example Compound 10, 100, and
I-8 I-1 1000 nmol/L
Example Compound
I-9 - I-2
Example Compound
I-10 I-3
Example Compound
I-11 I-4
Example Compound
I-12 I-5
[0182]

(6) The microplate filled with the sample solutions
was shaken at a given rate (400 rpm) at 22°C for 2 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]3’-I-BTA-0.




1-2 Conparative Exanple 1-3 Congo Red X1000

Conpar ati ve Exanpl e ThlofIaV|n.7 >1000 1I1-4

Conpar ati ve Exanpl e 6- Me- BTA-2 235 4 1-5 Conparative
Exanple 1-6 MY 0.8 Exanple 1-8 Conpound 1-1 1.4
Exanple 1-9 Conpound -2 0.9 Exanple I-10 Conpound

| -314183) Exanple I-il Conpound 1-4 0.9 Exanple I-12
Compound 1-5 55.4 [0200] Exanple 1-13 to 1-14,

Conpar ati7ye Fxangl £s4 - 7ibdyr MepBte £NBdd g O o ParHd tfﬂrtratlon
coefficient based on the octanol extraction nethod

[ 0204] eadar sanpbe sobhfichends basksd onithes ogt ANPlpovine
extraction nmethod (hereinafter referred to as

| ogFREEd ol Jumn veent avsaing echosphate anef fene(@H 1y.4) (0.5
known as_an indicator of permeability of conpounds

5 hritfugh Yhe BdoRBeAF 1By ief (herdland tBrberffimt was

10

25

t EBB 02 To 2 nL of t I 10 pL of
t o TRI I o A Ay 2k ?ﬂﬁ%‘ggﬁlasr;%%nﬁiﬂ@lgfar%ured by

phosgﬁ&¥ %@&¥?e I%gﬁﬂgﬁb) werg r&ﬁdQGCt&H&tglgﬁgggg%gras

30t§ﬁ§QQ@&oa%vaiéJ“iéUé§‘Hffé%¥h sample solution for

calculating an inhibition ratio {hereinafter, A denotes
the radicactivity level in a sample with zero (0)
concentration of each compound for evaluation, and B
denotes the radiocactivity level in a sample with 0.001
nmol/L or higher concentration of each compound for
evaluation).

[0194]

(8) Separately, a solution of containing 15 umol/L
of 6-Me-BTA-2, 400 pmol/L of [***I]3’-I-BTA-0 and 1 umol/L
of ABi..0 were prepared and subjected to the same
procedures as described above in (6) and (7) to measure a
radioactivity level. The measured radioactivity level
was defined as the background radiocactivity level, and
used in the calculation of the inhibition ratio
(hereinafter referred to as BG).

[0195]

(9) Using the radiocactivity levels measured above in

{(7) and (8), the inhibition ratio was determined by the

following formula (1-1).



centrifuged with a | owspeed centrifuge (2000 rpm x 60
mn.), the octanol |ayer and the wat er | ayer were
sanpled - 81 each in an anpbunt’®f~ 1 nL, and subj ect ed
to neasurenent of radioactivity count with an
automell ganma system (manufactured by Al oka, Type:
§9g§) Usi ng the obtained radioactivity count,
Iog octanol was calculated in 5 accordance with the
equ (1-2). [0203] IRd a o xr ; acrano asvr .7
109 aobogt Ldy Rd ¢aeq { --y roast: of ,aersr .~}1rr
r 1A-LEGD4] The results ar® shown in Table 1-4. Both
Compounds 10 I-7 and 1-8 showed | ogPoct azol val ues
bet Weke®71l and 3. It 1is known that conpounds perneabl e
to BBB show a | ogPoctanoi val ue between 1 and 3
(Dougl a5 @raphsthiwibieh whlued.coldsttedvbsl , p£d9B83) ,
24, p.1030-1038). Thus, it is inplied that’%oth
5¢ rﬁﬂ?ﬁ.ﬁﬁi@om%@ B’B@npérhmacﬁmamedtarduma:rm edtios were

é 1I0205 Tabl e 1-4: | ogPoctanol val ue of the
%Pﬁér Q@rﬁlt@wpmﬁwd:qwamaa;mnmque

mgiie S i LT 1
ke ook H, S
HPUsing the line, the concentration of each compound for
10  evaluation was determined, at which the radioactivify
level is half of the level of the sample free from each
compound for evaluation, and was defined as a 50 %
inhibition concentration of each compound (hereinafter
referred to as IC:e value). Using the value as an
15 indicator, affinity of each compound for evaluation with
amyloid (aggregated AR;.,,) was evaluated.
[01398]
ICs0x value of each compound for evaluation is shown
in Table 1-3. Compounds I-1 to I-5 all showed ICs0s
20 values of less than 100 and had higher affinity with
amyloid (aggregated ABi.4) than Congo Red and Thioflavin
T. The results show that Compounds I-1 to I-5 have good
affinity with amyloid (aggregated AP:..). In particular,
Compounds I-1 to I-4 had higher affinity with amyloid
25 (aggregated APi.4) than 3’ -I-BTA-0 and 6-Me-BTA-2 and had

the affinity comparable to IMPY.



[0207] The partition coefficient by HPLC (hereinafter

- 82 referred to as 10gPHPLG swms- neasured by the
following nethod. It is known that the | ogPHPLC shows
the sane nunerical value at a pHof 7.2 to 7.4 as the
| ogPoct anci  val ue which is generally known as an

i ndil€4P8} of 5 perneability of conpounds to BBB
(Fran%%%épnbardo et al., J. Med. Chem, (2000), 43,

p. 29222999871 - J0288pr VEiuES ofsumiedent ananeamidsn
shown In Table I-5 "Weré¢ di ] ' a concenkrat

of 1 |my/ mEXPRTHManol 10 c%@%ﬁﬁ%&&%% ibf;:no'”f*;iﬂes
di et/ hydnpukfoxicdexif o €par € _sanpi e sot utfrons. Ote pt
of the sanpl er-s0l uti on Wwas sdbjetH®d® to HPLC anaPykis
under ddw@afalvewergmEendi t16nNs t0 _determ|ne the

el utilon time (o) of the sol VEMZaRef t he el uti on1@9%me
(t R) i adfompaedx: icenpoapde [5 [0209] Tabl e I-§ Conpqunds
for eval uati ansi n exper | nent’819Bayari frent |Conpoutitd ¥or
eval yatomparatGoapetaidiee| Exanpl e TMPY T-8 [Exanple T-15
Conpound | -1 I-Exanpl e 1} 16 gf%‘%ﬁ%'ii Exanpl e?1:47
ConpoWodpdrd i vExBwEpipdell 18 Corrp]?,]%nd 1- 4  HExanpl e01-819

Conmpound ] -51I-F0210] HPLC condi ns:
Example I-8 Compound I-1 1.4
Example I-9 Compound I-2 g.2
Example I-10 Compound I-3 1.8
Example I-11 Compound I-4 0.9
Example I-12 Compound I-5 55.4

[0200]

Example I-13 to I-14, Comparative Example I-7:.

5 Measurement of partition coefficient based on the octanol

extraction method

{0201]

Partition coefficients based on the octanol
extraction method (hereinafter referred to as logPocrancl)
were measured, which are generally known as an indicator
cf permeability of compounds through the blood-brain
barrier (hereinafter referred to as BEB) .

[0202]

To 2 mL of octanol, 10 pL of a solution containing
Compound I-7 (Example I-13) and Compound I-8 (Example I-
14) and 2 mL of 10 mmol/L phogphate 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



20 Col umm: Prodigy ODS (3) (product nane; manufactured
by phenonenex; size: 4.6 x 250 mm) - 83 Mobile
phase: a nixed solution of 50 nfitriethyl ani ne
phosphate (pH 7.2)/acetonitrile = 40/60 Flow rate: 0.7
m./mn. Detector: ultraviolet visible absorptioneter

(de ' L en : 2 0211 i.ng_the
obtgﬁﬁggq%baghg§¥%F&t%ghﬁeﬁght%gk' 5%? tegﬁgpepﬁgﬁygﬁment
r ef ey ed, 4 K Lue) .of _ea u 0
evaluatigﬁgﬁgélgéﬁgtﬁfﬁgg g@%@réﬁn%%F%%gﬁg ?%FP%W?XStem

10 qalseifalctairebobiund ofck-, 3rypkQ23&k-3618) . Using the
HPLC=(tR-to)/to ... (1-3) [8513] Separately, 10 %1L
eaclobtiacsolrationcolivat4couhd, logPicranc: was calculated in
hydr oxyphenyl ) -6-[ 1251 ]i odoi m dazo[ 1, 2-a] pyri di ne (37
MBoArcorndanadi wathi vheyequaténthr dtli-an) synt hesi zed

above in Reference |1-8 and a solution of Conpound 1-6

(37 [ORB&AnL in radioactivity concentration) was added

to 2 nL of octanol prepared separately, and 2 nL of

10 | /L, 20 phosphat e sRukber:: (pHoLad) s MRS UL LIET _
addgg%t:’g dveand: €S pEELE VG SOIUT.LAN .,@@tfq%rwﬁ j (1= 2)

So: =
. S ) [ oy
i ndi vi dual solutions were stirred for '3 seEonds, t he

sol yhhgpy were centrifuged at 2,000 rpmfor 60
m nutes. 1 nL each of the octanol phase and the water

phase W@ﬁefkéﬁhhggahﬁg’sﬁéwﬁngntﬁgbi@d2gﬂ9tié@éﬁ’%ﬁﬁkﬁynds

measured by an autowel| gamma system (manufactur

1Al oka7Cang ftd. shdyee PREPI0LD) valBagedeblebAe1 and 3. It

obt ai ned radi oactivity, |ogPoctanol val ues
is known that compounds permeable to BEB show a 1logPoctanot

value between 1 and 3 (Douglas D. Dischino et al., J.
Nucl. Med., (1983), 24, p.1030-1038). Thus, it is

implied that both compounds have a BBB permeability

15 comparable to IMPY.

20

[0205]

Table 1-4: logPoctanot value of the present compound
Experiment Compound 1cgPocranc: Value
Comparative 12374 _

Example I-7 [771] —IMpY 2.1

Example I-13 Compound I-7 2.1

Example I-14 Compound I-8 2.0

fo206]

Example I-15 to TI-19, Comparative Example I-8:

Measurements of partition coefficient based on HPLC

[0207]

The partition coefficient by HPLC (hereinafter



were cal cul ated according to the above equation (1-2).

- 84 - [0214] Further, a soluti of Conpound 1-2 and

2- (4' - hydroxyphenyl)-6-i odoi m o[ 1, 2-a] pyri di ne
prepared above in Reference 1-9 were each subjected

to HPLC 5 analysis in the sane manner as descri bed
aboyerkoredet 8 AiNeckpHOlC ' Ry |
compounds. [ozgé]fﬁggggghQgﬁfﬁﬁéﬁgﬁégﬁﬂfﬁh§%iéﬁ%ﬂﬁ%ng
| ogethanol mal ueskndin Gorgrowyk 1Ic§gf‘}q9& shows the same
2-(4' - hydroxyphenyl)-6 10

[ 1250heniloa in darog la-a] pyrofi nezate ve5pestiNe! YogPocranot
plotted relative to the | ogoK HPLC val ues of Conpoun

1- 2v@h@e owhich is generally known as an indicator of

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

) ha?er‘f‘?%b%fb‘@é hocemeound2rice BB N (Fhancxilombaofdd e al.,
straight. |ine were determ ned. Using these val ues,

Ened t A dui SRS, 1 A9 (43 40 vRRR ARl ned,

pr oy that the | ogPoctanol value is equal to the

10g value at a pHof 7.2 to 7.4. [0216] | ogPHPLC

=0. 96( 1, ' + - 0217] 20 \Usi _
< HPLC BB hg!g&%?&%‘g%hf%%n%%ﬁ%a?lo?n &¥ ‘i’wdf_};nt"r‘bn"ll,ﬂ‘a‘q”tehel‘5
| OgRHRL Gildie,Qf LKA Lo il @yl ualy W8S methanol
determ ned according to the above cal culation of mil a
10( 1-cofitailfi2iB]1 o2 et Hyasd ifoaide HpWrdpartaklapl=6.
As shown in the Table, the 109PHPLC val ués of

Cogsdwidons-.1 Oheoughok- Bhewsampakl sbetinten kagnguBjected

As mentioned above, it is known that conpounds
peltifedlE PSBpE igal@der ¢rodicddoiwing conditions to

determine the elution time (ty,) of the solvent and the

elution time (tix) of each compound.

15 [0209]
Table 1-5 Compounds for evaluation in experiments
Experiment Compound.for
evaluation
Comparati
D ;ve Example IMPY
-8

Example I-15 Compound T-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)



85 value between 1 and 3 (Douglas D. Dischino et

al., J. Nucl. Med., (1983), 2433 p. 1030-1038).

Fu
| o

rther, as nentioned above, it is known that the
gPHpLC shows the sane value at a pHof 7.2 to 7.4

as the | ogPoctanol (Franco 5 Lonbardo et al., J. Med.

Ch
re

eMpbileOpbpse43a piA2sa9MTion Fhesabamer FEAERPNSH I ne
sults inply that Conpounds I-1 to 1|-5 have a

BBEPperRBabee (PHopeRl yacg0@adtriYabkesd/60 109PHPLC

vaIEi of the present conpound Experinent Conpound

8¢ el ConphiBinve Exanple IMPY 2.1 |-8

| og

Ex le 1-15 ound. 1-1 2.0 Exanple 1-16 Conpound .

1- FiCt%&arﬂbcfngﬂ%l%ﬁﬁb%Halq-%bamgpt@mﬁﬁ:é {detgction
5Co -4 1. Exanpl e 1-19 Conpound 1-5 1.8 10
[Og%ﬁwgﬁ%ﬁhpl 629812_ ia"a)t 0 1-21, Conparative Exanple 1-9:
Meaggy nt of transferability into brain and

cl earance [0221] 15 Using Conpound 1-7 (Exanple 1-20)

10

15

20

25

of

and Conpoimg thé oE@%ﬂﬂQﬁ?t}%ﬁﬁ?Tm?_Ehger89€é§$$§?g$9§or

radi oactive accunulation in brain of na

r at Sngreimecit et d)e Fevasdraas WL b Q2431 ue?068. f@ggHLcompound

(20-30 MBg/nL in radioactive concentration) o
solfifti Gveofuatonpowas Het e(rimiarge ackedd@ingn t& the following

calculation formula (1-3).
[0212]

K,mwz(tn‘to)/to o {1-3)
[0213]

Separately, 10 uL each of a solution of 2-(4'-
hydroxyphenyl) -6- [***I]iodoimidazo[1,2-alpyridine (37
MBg/mL in radioactivity 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 stirred for 30 seconds, the solutions were
centrifuged at 2,000 rpm for 60 minutes. 1 mL each of
the octanol phase and the water phase was fractionated,
and the radiocactivity was measured by an autowell gamma
system (manufactured by Aloka Co., Ltd.: Type ARC-301B).
Based on the cbtained radioactivity, 10gPocranc: values

were calculated according to the above equation (1-2).



- 86 ng/nL ascorbic acid-containing physiol ogica
saline solution, a solution _-ofggCanpound |-8 (Exanple
1-21) in a 10 ng/nL ascorbic acid-containing
physi ol ogi cal saline solution and a sol ution of
[12§é4_INPY (Conparative 5 Exanple 1-9) prepared above
in Brlence Exanple 1-7 in a 10 ng/nL ascorbic

aci d- cont ai ni ng physi ol ogi cal saline solution were
each i nf@EERer undePolht bpenehl CompoumesT a2 amd o2 ¢ e’ -
tail vein of the rats. The rats were sacrificed by

bl SBEERE Hoddhi pfoinidase [t Prarmidling @repared
renpy d jected to neasurenent of, radioactivit
(hérg!r%ec)sfr%eaf r%lerRSerutgéfreeﬁceed li‘o" AER 1§57 i%lh@%iﬂde)t%ﬂ%%n
autQugl ) ; st (TyRe: _ARC-301B manuf act ured by
"Nl GRA é?l%a% ar%laeu}ﬁ%er}ersﬁﬁ Sé:&'rﬁ’@ Ferréht
of RSS! ral NS+,2; 1. au [
injection?{elgKr 1§0Y3%3 Foggt?gnggfggge%§§ ﬁébﬁs.
reff@zned to as Bin this Exanple) of 0.05 nL of a
1000-fold diluted solution of the injected solution

was nedsgreeh washprepm amnnel s cahone 14 NG, b hegeues
measurenent results, radioactive distribution per

unPt wemgeundf Ibeapnd( %-D() hatirbkgpRhenyaspeet i ve time

1Opoigﬁs was cal cul ated in _accordance with the

f olll oWl A§iPdmidRgo(1- 8y al PHradingi auks regpectivdlfoplotted

Ex@ggigent %-2£ ang Conpar ati ve Experinent 1-9, and

t wo ARt miFs " ReFBSuSBE 1 F o rricEYBaPReRE $ompoyndt fe2 and 2-

reaegh'&g ' knts. .25 [[0223 % g=,A x1Q0 ...

S e RO B BB AL 05 80 oo e
the slope and the intercept on the axis Y of the straight
line were determined. Using these values, the following

16 formula (1-4) was determined, provided that the logPoctancl
value is equal to the logPupc value at a pH of 7.2 to 7.4.
[0216]

IogPyp c =0.96 (I0g,) K 'y ) +1.59 «+« (1-4)
[0217]

20 Using K'upc obtained for each compound for evaluation,
the logPurc value of each compound for evaluation was
determined according to the above calculation formula (1-
4).

[0218]

25 The results are shown in Table 1-6. As shown in the

Table, the logPyp,~ 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 1ogPoctanol



The results are shown in Table 1-7. As shown in Table
1-7, Conpounds 1-7 and |-8 showed an accunul ation

hi gher than [1231]-1MPY at the®%i e point of two
mnutes 5 after the injection, and then showed a
tendency to rapidly clear away in 60 m nutes. These

re - d. 1,-8 possess

oo Tt A IR Porpa e o

cl eqr@nNc om i coyTp 1t 231 I, - .

[ 0225] Tg%?fde '1-?1:%Rj;)d’i oact ﬁ%/'gimdfﬂstlﬁjl:{)%’t i o]rblqulrrl@%}éi %gof
thenerpf S8 LOROUNCE afd indwi HAMAN QYR | THASL] OBhows the
(rats) Radioactive distribution per unit melg%t
Corgrowendra(0deDiay) a ASH esf 27 Af ttey B Afdere i3 Wdmel,.6Q (Franco
mn. mn. mn mn. Exanple Conpound 1.10 0.75 0.12

50. 0®mbarZy |et7 sEx.anpl .e Méshpdlveh.l,. 2@ 00075 318 l.2b22-2927) .
I-21 1-8 Conpara- tive Exanple 1231-1MPY 1.02 0.99

0. Jhe @ ve-gentgzeeld rESWtEnEng Uy 2ha tCskehipomadisor -1 to
of Jmaging of anyloid in _brain [0227] The follow ng

expen RaSEEIPTERRE PFOBEFEY -t o exani ne

whe 8 anyloid in brain can be inmaged by the

co ouna of the present invention. 20 [0228]

Table 1-6: logPmprc value of the present compound

10

Experiment Compound logPypc value
Comparatin Example TMPY 2.1
Example I-1i5 Compound I-1 2.0
Example I-16 Compound I-2 2.1
Example I-17 Compound I-3 1.9
Example I-18 Compound I-4 1.9
Example I-19 Compound I-5 1.8
[0220]
Example T-20 to I-21, Comparative Example I-9:
Measurement of transferability into brain and clearance
[0221]

15 Using Compound I-7 (Example I-20) and Compound I-8
(Example I-21), a time course change of radiocactive
accumulation in brain of male Wistar rats (7-week old)
was measured.

[{0222]
20 0.05 mL (20-30 MBg/mL in radiocactive concentration)

of a solution of Compound I-7 (Example I-20) in a 10




(1) AR1-40 (rmanufactured by Peptide Institute, |INC)

was di ssol ved in phosphate buffgy (pH 7.4) and shaken

at 37C for 72 hours, to obtain 1 ng/nL of a

suspension of - 88 aggregated A[3 (hereinafter

referred to as anyloid suspension in this Exanple).

[ OZ@@II’OL(Q$C@ZBbpt éCDdF@S@mﬂﬂlmgtph?@l@mgﬂfaI hes11ine

anyl oid 5 suspension was injected into an anygdal oi d
nuc$@h@tbmﬂon@ S@l@él@m af n@brepdirsd aI - 8 atExampbek-add) in a
. control, pL of a phosphate buffered

phyls@ o‘P Tea%tS%farlphfé %@@tcx@mta:(rpmg )y sesl g exct exhline

into an a id nucleus on the other side of the
ST P oo oltii Fooh. Hagt oMY efCammarat ive

in he a | oi ensi on d t he 0s hate ,
bqu nlé%Tphy& ol T cgaﬁst?%ee sdt lﬁ‘? Sri ﬁ)%mp e 17 in a
[ 0230] ssolved in .a.10
asc};(?br?éi:ﬁ%c%%g? ni ng %Pg:l ol %ln%ﬁhyféowg%%ﬁa&&ne

t0 sdiutoRiivk @ S & s écpfhn X Sol\ﬁﬂ/q'ﬂent%l anesthesia

radi oactivity concentratlon) tron was

i njlattcedHentiatiherdial oft MU dNe Akl rdeENWweHOSREE: i Ficed
0.5 nL, dosed radioactivity: 16 MBq equival ent).
[ OZ:S&]blemil(n@) Breai rmbwasn imaipsad €68, Mamdt @9-adfhise vetrae
injection to prepare a brain slice of 10 umin

10t hitEReesl @inch sabjsctest ¢iee meappeem@B0BESradioactivity

gﬁactured gy LEI CA). The bDbrain slice was exposed
LhgrpirafeTrsd 20 REufs in shdst Feamphagewith an

d f a Bio 25
%%?éﬂ%lﬁﬁ%éﬂ%%%%%%% (it 2o Ra3ropaneEarRRERA b

Cohﬂ%katbeﬂl Ltd.) and further subjected to measurement of

= I

mass of brains 2, 5, 30 and 60 minutes after injection.
15 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, radioactive
distribution per unit weight of brain (%ID/g) at the
20 respective time points was calculated in accordance with
the following formula (1-5).
Three animals were used for Experiment I-20 and
Comparative Experiment 1-9, and two animals were used for
Experiment I-21 at the respective time points.

25 [0223]

A
%ID/ g = 100 «--¢(1-5
vErE B x1000 x brain weight i ( )




(0232] (5) After the conpletion of the inmage anal ysis
using - 89 the Bio-imagi ng Anglwyzer, pathol ogica
staining with Thioflavin T was carried out to perform
i magi ng by use of a fluorescence m croscope
(manufactured by NI KON Corporation; type: TE2000-U
nmodéP22¢kci tati on wavel ength: 5 400-440 nm detection
wavel ength: 470 nm) . Thus, it was confirmed that

anyl oi dThﬁsrﬁéprEtéﬁeoﬁhohe $hi Tebl&i §-7. 1-ALbhown in
[0233]. Fig. 2 shows images by autoradi ogram and 10
Thi AP 5% | h T s@canwwgd%flt’healb@alnS sthewedfan regunulation
whi ch any As shown

id ected intracerebral]y.

0 DYFheT q@%}?%éﬂ&&%ﬁ e il B P¥Nt of two minutes
ty. was . observed in th dal oi d nucleus

% dﬁ%&%.‘—y P R I P PR o RO

|nJ F t of T _stainin

e SI &%?efr [e}ﬁ?a{e?glslgléc IVI |ets]é alé@unul afega&t %ggeSt
M&erdﬁﬁﬂlﬁwtlﬁ%ﬁ d:N@Spcfg lesddb 1t
accunul ation site. On the other han no S|gn|f|cant

ac it sitd 2 10f 1 tyadicoaetd ivd tahd/\&%l;ﬁflﬁ eIt -dritd Mrom brain
anygdal oi d nucl eus on the side to which the

physimgaogitda tR0[*84li~mpsnl uti on was i nj ect ed,
co ared wth the other sites. These results suggest

10t ko ound 1-7 possesses a property of
aceypilaat)i g %dlgarc%q@@W1§tﬁMtqd§1q] a 025 [xf%igﬁ
{

Capaldiddrity cmpoime RFtidH [HFFERRR u@@ﬁj@

xanple 1-23 1o T-267] RedEbafc W @k ISQQ‘lb%%[lODJ- PéPUnit weight
Compound (3ID/g)
After 2 After 5 After 30 After 60
min. min. min. min.
Example Compound
I-20 17 1.10 0.75 0.12 0.05
Example Compound
I-21 I-8 1.20 0.75 0.18 0.12
Compara-
tive 121
Example I-IMPY 1.02 0.99 0.20 0.08
I-S
[0226]
16 Example T-22: Confirmation of imaging of amyloid in brain
[0227]

The following experiment was carried out in order to
examine whether amyloid in brain can be imaged by the
compound of the present invention.

20 [0228]

(1)

ARi-40 (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




In order to exam ne nutagenicity of Conpound 1-1, | -
90 2, 1-4 and 1-5, reverse nutation test using

Sal nonel | a typhinuriun1TA98'aﬁ§ TA100 (hereinafter
referred to as Ames test) was conducted. [0236] 5
The test mas conducted w thout addition of S9m x and

Wt%]begat ve contr@?&én&{%r]%?& eO|Xﬂcg:l g\aéﬁnlyfoel %

a A pos ve contr

2- (Rudpyd dord-id Wi d rdednf ik y! ) acryl am de in case

S9m x was not added, and 2-am noanthracene in case
SOnjoeass added. 10 [0237] The anobunt of each sanple
to be added to the test plate was 7 dosages

(geonet f2)c &t il 4)comrdspdiel imxiteums gage dFeithg la&@(io:Ld
pg/ pl ate for Conmpounds I-1 and I-5, and 7 dosages

5( gesrmarisdiaratias Injkatted hetmdrmamydekd diel nucl®us on one
SOoocgglplate for Conpounds 1-2 and 1-4. After a

saffi%® Gfo pEedeamitd@randta Stwsiak CLAY8 oARsTALOORLrol, 25
or*gﬁs to.be exam ned, S9m x and the strain were

Pﬁ’as hatgs ipitianes by Srhﬂlﬂgllé’?éf @@M—ﬁ%golutlon
f di test _pl at
?ECRHQ%S& g, s el et 5 %L?g‘&ﬁé N pgqen the
bYC%%%thﬁﬂet%% %%@b§%toga?ﬁ¥e£§§snwém% thﬁngsdQQ

the plate after t i ncu I'on, ~and e nu

10 of afF@er $BeMihakic@n osolbdNitds Was 109l %%%ﬁen%ﬁ%ﬁ LWA the
times the nunber in negative control and showed

coptesphatieobudéperdephyisieneaiealnehadael eoliyitwas 2pH 7.4)
determ ned to be positive. [0238] The results are
shd®@R30h Table 1-8. The nunbers of reverse nutation
col oni es of the respectlve strains in
Compound I was dissolved in a 10 mg/mL
ascorbic acid-containing physiological saline solution to

15 obtain a sample solution (32 MBg/mL in radioactivity
concentration). This solution was injected into the rat
through the tail vein (dosage: 0.5 mL, dosed
radiocactivity: 16 MBg equivalent).

[0231]

20 {4) Brain was removed 60 minutes after the injection
to prepare a brain slice of 10 pum 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-

25 imaging Analyzer (type: BAS-2500; manufactured by
FUJIFILM Corporation}.

[0232]

(5) After the completion of the image analysis using



- 91 the group treated with Conpounds 1-1, 1-2, 1-4
and -5 were less than two tinges the nunber in the
group treated w th the negati control, regardl ess
of addition of S9m x and the addition anobunt of a
sanple to be exam ned. 5 Fromthe aforenentioned

and 1-5 are negative in the

]

10

15

20

25

resthé SpictimSgingoRdathatr, %@H&%‘g@%&%%as#ﬁirﬁ%%ith

ave

MUtRgbef Lavin T 0239 cad@d @ Jud: t G5 ESrpf;
Mut ageni city Con‘pou%%l W thout addition of Wéw use of

addi tf wowdsce8om xm 596 s IO 8( ek Oh FAXEJ AR K TKON

Exanpl e Conpound 1-23 1-1 Negative Negative Negative

Ne deR TR 2 B | tey o NIREA D 0~R4nddell Negead i ter: iNegatdwel ength
Negative Negative Exanple Conpound Negative 1-25 1-4
NedHtd A# Netibit ida: a@igan waveldengite Gotfpountd 1TBEs|, - 5t was
NegatiVve Negative Negative Negative 10 [0240]

Ex%i%lfel _egg-t LA Hvas dapapited on the slice (Fig.
'Shﬁ%aﬁyZ'[4"(2"' _

fl uoroéet’'hoxy) phenyl ]i m dazo[ 1, 2-a] pyridine [0241] 15

88 mpsEgorresponding to 0.260 nmol) of 6-brono-2-
[4'-(2"-fluoroethoxy)phenyl]imdazo[1, 2-a]pyridine

obt ai ned g .n RATLIANR BAURIL By SRS drld
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 amygdaloid nucleus on the side to which
the amyloid suspension was injected. From the result of
Thioflavin T staining in the site where radicactivity is
accumulated, it was confirmed that amyloid was present in
the accumulation site. On the other hand, no significant
accumulation of radiocactivity was observed in the
amygdaloid nucleus on the side to which the physiological
saline solution was injected, compared with the other
sites.

These results suggest that Compound I-7 possesses a

property of accumulating on intracerebral amyloid and a
capability of imaging intracerebral amyloid.

[0234]

Example I-23 to I-26: Reverse mutation test

[0235]

In order to examine mutagenicity of Compound I-1, I-



o

nmL of dioxane, and 2.0 nL of triethylam ne was added
thereto. Then, 0.20 nL (corrqsg%nQing to 0.39 mol ) of
20 bis(tributyltin) and 20.1 ng (a catal ytic anount)
of tetrakis-triphenyl phosphi ne pall adi um were added
thereto. After the reaction mxture was stirred at

90Q f or- £ and®2r- hoWrSetde mal ety V@e%tdi@giirlglf ieagadﬂ{énélla

under reduced pressure. The residue was puri

f I atsyplsd thi c2urg 1A 9 & AAEMT LIV O NBLOH HUBE e 18 ided to as
sol vent: hexane/ethyl acetate = 4/1) to obtain 71.6

ny AeF rtespondiarsy danduckExd 5 nmol ) of

6-tri butyl stannyl-2-[4"-(2"-

f | udto¥thoxy) phenyl ]i ni dazo[ 1, 2-a] pyridine (Fig. 1-13,

Step 1), [0242] The NVR neasurenent results of the

obt ai net%-“e%F t¥4DASNBIGAY withopt @@dition of $9mix and

fl th .ph im.d , 2- i di i nt I
e Lt slpgan Ui
N t | :_JNM ECP- 500 f act db

PR RCBRRINE (onRIBhOY P R UL T SR tET Wad 2 SEatiyL) -3-
" H ; - 8h |5 : :
506N5§Z§?QL§$&37y?%%9%%?%&;?%01Pg§§%giggﬁ%§L§gggE§¥ added,

7.98d @damineaBthrbzentHin éedéd €9mid a8 L4aB&q.1H)
6.99 (d, J = 8.7 Hz, 2H), 4.77, (dt. J = 47.2. 4.1

10Hz [02BF] 3.99 (dt, 20 J = 28.0, 4.1 Hz, 2H), 1.59-1.53

15

20

25

(m 6H), 1.39-1.32 (m 6H), 1.13-1.10 (m 6H), 0.92

(t, J Thp 3mauntodf. eapb244fnplaCehVRe( adbednto the test

chlgrggorn}d%, resonance frequency: 500 MHz): S

15813t€1%8S67 4agages)ggeometgpcoratpy. 4) with the maximum
dose being 1250 ng/plate for Compounds I-1 and I-5, and 7
dosages (geometric ratio 3} with the maximum dose being
5000 pg/plate for Compounds I-2 and I-4. After a sample
to be examined and a strain (TA98 or TA100), or a sample
to be examined, S9mix and the strain were mixed together,
the mixture was multilayered using soft agar on a medium
of a test plate, and then incubated at 37°C for 48 hours.
Judgment was made by counting the number of reverse
mutation colonies oﬁ the plate after the incubation, and
when the number of reverse mutation colonies was not less
than two times the number in negative control and showed
concentration-dependent increase, mutagenicity was
determined to be positive.
[(0238]

The results are shown in Table 1-8. The numbers of

reverse mutation colonies of the respective strains in



5 HPLéOHh

10

15

20

25 121.9, 116.9, 114.9, 106.4, 82.6, 81.3, 67.2, 29.0,
27.3, 13.6, 9.8. - 93 - 024 5§1Exanple 1-28:
Synt hesis of 2-[4"-(2"-

fl
2-

uor oet hoxy) phenyl ]-6-[1231]1i odoi m dazo[ 1
a)pyridine [0246] 5 To 35 }1L of a solution of

6- tihebWnthgd avedtedt [With Compounds I-1, I-2, I-4 and I-5
(2"-fluoroet hoxy)phenyl]imdazo[ 1, 2- a]pyrldlne in

netweareo| 1 gseondsint tatd animels MtaTinumckQO ipl tdfe Hrdly kreated

hy

drochloric acid, [1231] sodium i odide of 614 MBq

( 16G-4¥L then nﬁglammr)e ctiitpiolof reganidlle ssodifumddddiida of
sol utioon and 10 ZOde of 10% (w v) hydrogen peroxide
1

\NerS@m&d‘d@dld Aﬂeelad

frd ofi eawudl @tfi @n srep lge dcedpeaexamined.

for&éjr‘e m nutes, the sol utlon was subjected to
PHOTEARELIONGY T6Ril ths A BRadpdges Shato

?FE%?@E? g§YFpﬁ;n§|f ' 6- rf2§ffl&délﬁF&a?&ﬁftévg]&yr the Ames
hg%gtf%ﬂﬁﬁh%@$hegzﬁﬁk géglghtgﬁ water was added to

racti on resu ting s ["'uti on was passed

t hrieyglhia reversed phase col um (trade nanme:. Sep-Pak

(regi stered trademark) ht 20 C8 Cartridges
nanﬂﬁa&ﬁulé hBeﬁMlﬁﬁqut BeEabREH anmount of the
packi ng agert: 130 ng) so that the Molageniaidgor bs  and

collects 2-[|4 04 k
[ 1231] i odoi mi i GAT 6’[“5.l 2t al pyri dsgaex The collum wa$omix

ri

wasg d 25c&iekagnough to afute

2" - f | borieebhoxagpbesyldi- - with addition of

1sed with 1 nL of watamgsand t herod Nl ofrpet hanol Taioo

2-14 1(z5-f1 uorQeIhOX/)qﬁﬂéﬁyV? gNegative | Negative | Negative

[1-3ﬂ4¢@ﬂ@|ﬂ1@@%@hgd2 pyridine. The ampunt of

ragi oactivity ot-4he PREYF dofpRfidewndiegat v | degative

the Example Compound

Negative Negative | Negative | Negative

I-25 I-4
Example Compound . . . .
T-26 1.5 Negative Negative Negative | Negative
[0240]

Example I-27: Synthegis of 6-tributylstannyl-2-[4'-(2"-

fluorcethoxy}phenyl]imidazo[1l,2-a]pyridine

[0241]

88 mg (corresponding to 0.260 mmol) of 6-bromo-2-
[4" - (2”-fluoroethoxy)phenyl] imidazo[1l,2-a]pyridine
obtained in Reference Example I-3 was dissolved in 10.0
mlL of dioxane, and 2;0 mL of triethylamine was added
thereto. Then, 0.20 mL (corresponding to 0.39 mmol) of
bis{tributyltin) and 20.1 mg (a catalytic amount) of
tetrakis-triphenylphosphine palladium were added thereto.

After the reaction mixture was stirred at 90°C for 9



end of synthesis. Further, the TLC analysis was - 94
conducted under the follow ng ¢ gnditions, and as a
result, the radiochem cal puri'fy of the compound was
97.0% [0248] TLC analysis conditions: 5 TLC pl ate:
Silica Gl 60 F254 (trade nanme; manufactured by Merck

& Gourd NGche MDIventPh@Se distilled off under reduced
Chl orof ornmf met hanol /tri ethylamne = 100/ 1/2 Detector:

R tereaurd {r atie ramdduetiabaghi¢d By ha¥iash) silica gel
[0249] 10 Exanple 1-29, Conparative Exanple I-10

lvbmﬂnmnemhnﬁmamagnaphpn elogfifdrci iltvdiase Chd}d‘aﬁeh/%thyl
octanol extraction method [0250] A diethyl ether
solé}ftatcm:eof— @oripourd abteiipr éfartehd n{ e eeramplingl +28 0. 131
(Ex Ie 1-29) and a diethyl ether solution of
9 12‘??‘]‘11 | By & Eeripatatlisiemydma 4 -1®” wer e each

di | ted W ascor bi_c aci_d-contai ni ng

phyS|u51 &G .t@ﬁxyga%%%ﬂuﬂa&?[ lafdd 2 @prdodage (Fig. 1-13,
radiQactiyve concentration to be 20-30 MBg/nL. To 2 nL

of oc an I, 10 20 pL each of the prepared sanple

solpgbigens was added, and 2 nL of a 10 nmol /L
phosphate buffer (pH 7.4) was further added, foll owed

by sti rHengMRO me3@uSRGRAES reAili®fy e tHY X8 NS ¢ -

centrifuged with a | owspeed centrifuge (2000 rpm X
10 60 tmiiburylshenagtanel[4k ayer-and the water |ayer 25
wer e sanpl ed each in an amount of 1 ni, and subjected
t oflypxeatbauK) pbenyad FLmadarZOI[ﬂyzeaﬂlpyrmdnheamlnternal
autowel | gamma system (Type: ARC- 3018, manufactured
by SEPBREYA: Lﬁﬁﬁﬁam?ﬁéyéﬁf-iaﬁ@a angi shewnvbejogount ,

qugggg?nol was

NMR apparatus employed: JNM-ECP-500 (manufactured by
15 Japan Electron Optics laboratory Co., Ltd. fJEOL))
'H-NMR (solvent: chloroform-dl; resonance fregquency:
500 MHz): & 7.97 (s, 1H), 7.%0 (d, J = 8.7 Hz, 2H), 7.58
(d, J = 8.7 Hz, 1H), 7.14 (d, J = 8.7 Hz, 1H), 6.99 (d, J
= 8.7 Hz, 2H}, 4.77, (dt, J = 47.2, 4.1 Hz, 2H), 3.99 (dt,
20 J =28.0, 4.1 Hz, 2H), 1.59-1.53 {m, 6H), 1.39-1.32 {(m,
€H), 1.13-1.10 (m, 6H), 0.92 (t, J = 7.3 Hz, 9H}.
[0244]
BC-NMR (solvent: chloroform-dl, resonance frequency:
500 MHz): & 158.3, 145.6, 144.9, 131.2, 130.0, 127.4,
25 121.9, 116.9, 114.9, 106.4, 82.6, 81.3, €7.2, 29.0, 27.3,

13.6, 9.8,



- 95 calculated in accordance wth the equation
(1-6). [0251] a .4iP . JL':_G3G910 {{ L RI1'44v4l
i P 417 r~ } 4Af~~I MytF [0252] The results are
shown in Table 1-9. Conpound 1-9 also showed a

| ogPoct anol val ue between 1 and 3. It is known that
conp6@nAls perneable to EBB show a | ogPoctanoi val ue
between 1 and 3 (Douglas D. Dischino et al., J. Nucl.
MedExappnde3Y-284, Synth8eig088) 2-Thtus (2t is 10 inplied
that_ Conmpound 1-9 has a BBB-permeability conparable

t o Fhwyroebhoxny) ghengll-6- (’05Poodatnidazsd ik, Dfaleridine
prefggaﬁgonpound Experi ment Conpound | ogPoct ano

val t nparative 123 Exanple 1-10 Il -1MPY 2.1

| 1- d 1-9 2.1 5 102541 Ex I 1- 30,
oot oF5 28 EhnBr ol 551 0t dpAcaF CRaRELBRE VISt Bnty -3 T4 -
t £ € i]i i i d.cl 2), [ 0255]
si T CER oA PRt AR S B G0 i aiie
(SHhoamnye FEOMBLAOAN D] TRIE AT RS

CortpedirstHE & {dExaid € 230)saidin 1 SPldd i fs MBg (100 L
[1231]-1 MPY (Conparative Exanple |-11)
in volume), 10 pL of 1 mol/L sodium iodide solution and

10 20 pL of 10% (w/v) hydrogen peroxide were added. After
" the mixed solution was heated at 50°C for 10 minutes, the
solution was subjected to HPLC under the same conditions
as in Example I-2, to obtain 2-[4’'-{2”-
fluoroethoxy)phenyll -6- ['**I]icdoimidazo([1,2-a] pyridine
15 fraction.
{0247]

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

20 €8 Cartridges manufactured by Waters: the packed amount
of the packing agent: 130 mg) so that the column adsorbs
and collects 2-[4'-(2”-flucroethoxy)phenyl] -6-
[***1]iodoimidazo[1,2-alpyridine. The column was rinsed
with 1 mL of water, and then 1 mL of ethanol was passed

25 therethrough to elute 2-[4’ - (2”-fluoroethoxy)phenyl] -6-

['**I]iodoimidazo[1,2-alpyridine. The amount of

radioactivity of the obtained compound was 64 MBg at the

end of synthesis. Further, the TLC analysis was




25 prepared above in Reference Exanple each in a 10

mg/ mL - 96 ascorbic acid-contaiyning physiol ogica

saline solution (20-31 MBg/nlL in radioactive

concentration) were prepared. 0.05 nL each of these

solutions was injected under thiopental anesthesia

i ntoondige ted | uvddn e rRsSpPRSHiN r_,g Sonll 5d @ind alsnd Gaweekresult,

old). The rats were sacrificed by bleeding from

abdom ricd d ewd ey, caln g iz ynso fvetlee reenmpeethd angs 97.0%.

subj ected to neasurenent of mass of brains and

furtqﬁﬁﬁbubjected to neasurenent of radioactivity

(hereinafter referred to as Ain this Exanple) with a

10 si ngtec ciemhed iameyFeriqriet ect or type: SP-20

manyf act.ured b QWOKGENKGWOCb Ltd 2, 5, 30
3&‘2 TRt e%l]dfctaelsetlhéq Hjzect it n‘id%r%‘e)r manufactured by

ra(;pIEE tIVIéC%/ inafter referred to as Bin this

Exanple He I}e t of the whol e body was neasured

in Mclﬁl%aﬁﬁja@%nn%hl%i* ]fgxr%P \é%ha% Illré%%?llgrr{llﬁleer = 100/1/2

measur ene results Ive I"stribu
Unite AeRItAH: @i thr @R YeDaGle %Enkhemah%§@%%h&%%.%&”@aytest
points were calculated in accordance wth
folfloowiong formula (1-7). Three animals were used for
experinment at the 20 respective tine points. [0257]
1004 BixgmpAexTBQ@9., Compararive Exbmpile deilght MeA2h&kmefheof
results are shown in Table 1-10. As shown in 25 Table
1- Partasden seeffdcipphebased gni theanctandilogstiragtion
accugglgtion like [1231]-1MPY at the tinme point of two
m fter the injection, and then showed a

tendsacy

A diethyl ether solution of Compound I-9 prepared in

C.J'l

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
physioclogical saline solution, and adjusted radiocactive
concentration to be 20-30 MBg/mL. To 2 mL of octanol, 10
uL 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 radiocactivity count with an autowell gamma
system (Type: ARC-301B, manufactured by Alcka)}. Using

the obtained radicactivity count, logP.ctanc: Was




o

10

15

20

25

- 97 torapidly clear anay in 60 m nutes. These
results suggest that Conpound -9 possesses excellent
transferability to brain and rapid clearance from
brain |ike [1231] -1WMy. 5 [0259] Table 1-10:

Radi oactive distribution in brain of the present
conpausdl af &€ ih Ni¢ SYEARNSe | RiEEt {108 é%@é@ﬂon -6) .
Radi oactive distribution per unit weight Conpound

(% Db231nfter 2 After 5 After 30 After 60 mn. mn,
mn. mn. Exanple Conpound 0.72 0.49 0.07 0.02 1-30
| -9 Conpara- tive Exa oLBHLZSI-INPY 1. 19 97 O 23

ﬂ“‘c [y

0.09 legP, {0266 (e Fxe p : SR rREFO j@f {1~6)
i magi ng of anyloid in b A rozelT“ (i) Afér”42 (Wako)
mas di ssol ved i n phosphate buffer (pH 7.4) and shaken

t B54hr 72 hours, to obtain a 1 ng/nL suspension

t h ft ferred 15 t
Snyf‘g?é BEFeRertn The L ee B hpr gy Ls t0hozf Papuads -9

pL feth | oj d__susper n
V\/aS&(I nj ect eofiqij a{mlc;a?gp"éfﬁ‘?‘glda?gu n%% eg%s %n 0 e§ C:)L

of jehdvR &St AmdAInds -YBske )
2.5 pL of a phogg%aﬁé buffered g%y§ﬁ§1og|cal sahég%“*a°1

value between 1 and 3 (Douglas D. Dischino et al., J.

Nucl. Med., (1983), 24, p.1030-1038). Thus, it is
implied that Compound I-9 has a BBB-permeability

comparable to IMPY.

[0253]

Table I-9: 1ogPoctanc: value of the present compound
Experiment Compound logPoctanc) value
Comparative 1234 _

Example I-10 [°1] —IMPY 2.1
Example I-29 Compound I-9 2.1

[0254]

Example I-30, Comparative Example I-11: Measurement of

transferability into brain and clearance (2)

[0255]

Using Compound I-9, a time course change of

radicactive accumulation in brain of male Wistar rats (7-

week old) was measured.
[0256]

A sclution of Compound I-9 (Example I-30) and a
solution of ['**I]-IMPY (Comparative Example I-11)

prepared above in Reference Example each in a 10 mg/mL



solution (pH 7.4) was injected into an amygdal oi d
nucleus on the other side of the rat. The rats were
examined 1 day after the injection of the anyloid
suspensi on and the phosphate buffered physiol ogica
saline solution (pH 7.4). 98 - [0263] (3) Conpound 1-9
Wﬁsa$ﬁé¥%&é“ﬁki&Lébﬂéhiﬁﬂﬂ&-pﬁf@f&fﬁ%ﬁéﬁd(%44¥H§“§Bfﬁkion
physi ol ogi cal saline solution to obtain a sanple

sol (2o-o3u (MHg Mg/ 11 TSk oned | Mt de Dt £ONCRN vt dbrepared.
in a sanple solution, Exanple 1-31). This solution

wast i enlt ezhaindef ttHesxpesdlalt dores thasi i jadted hieigat
through the tail vein (dosage: 0.5 n, dosed

r aditvgmentialy anestie By letho wilerttdil [W264]of MegpBetive
Brain was renoved 60 mnutes after the injection to

Spr it IHtE nl kiwask ¢fldlo pAhenreksckassssacrhficed by

m ¢r.ot o type: CMBO50S, manufactured by LEICA). The

br gﬁ%eéf’igé ﬁﬁfﬁ" SN 3t Svhagiany pIradess gergp removed
houy, nd then. nmage anal ysis s carried oyt by use

of “E B8 TREG g TRRATY FEIT(: e MaBRS CSSGEa e an
ARG %%#?éct%w e MaGRLRYUR AP 2282k J.V(JJE%(

After the conpletion of the Tnagé anal ysi's using he

Bi OhleFRAn3g tARaleERhyr RREROIR0IACE $HAINEIG LR %Qtn a
Thioflavin T was carried out to performinmaging by use

100f siagflleuchannencanailyizescqpe e agiperedpbyoNl KON
Cor poration; type: TE2000-U nodel ; excitation
warénafgichuredody4 PEYRMKORENe EDGH0 Wavel &ngth: 2476, 30 and
nm_. Thus, it was confirnmed that anyloid was
deplsmiedter phEE| the (Rigetipn.1-Ak3o, radiocactivity

(hereinafter referred to as B in this Example) of the
rest of the whole body was measured in the same manner as
15 above. Using these measurement results, radioactive
distribution per unit weight of brain (%$ID/g) at the
respective time points were calculated in accordance with
the following formula (1-7).
Three animals were used for experiment at the

20 respective time points.

[o257]

%D/ g = A 100 -+« (1-7)
B x brain weight

[0258]

The results are shown in Table 1-10. As shown in
26 Table 1-10, Compound I-9 showed a significant radioactive
accumulation like [***I]-IMPY at the time point of two

minutes after the injection, and then showed a tendency



5

[0266] Fig. 1-14 shows images by autoradi ogram and
Thioflavin T staining of the brgain slice of the rat to
- 99 which anyloid was injectéed intracerebrally. As
shown in this figure, a marked accunul ati on of

radi oactivity in the specinen to which Conpound 1-9
wastd i@y WeBe 2t SOva POser yethnifutde. ampgdal Qiedults
nucl eus on the side to which 5 the anyl oi d suspensi on
wassugyest echaOCdienoidier - hapsk se e S i gpdd 1 vat
accumul ati on of radioactivity was observed in the
amyigern of el ateicl s ton biheirsi ated tepid aflddwance from brain
physjologﬁgal sal i ne solution was injected, conpared

wi t%8 he otlhekBf t es. On the autoradiogram little 10
acc nulﬁtion of radioactivity was observed at sites

ot h 5-q(ha.n the sites to which anyl oid was i njected.

Fr amadlke 1 resulHadifoattiiafd ayi gt i wididH N4 Hdai¥BSE the
configgeett tduatpowdity laditd Meis HF8aHud N iR tSide Waels

radi oactivity Is accunmiiraiedadtihg dlskdbueicd1®88 unit weight

results 'ngl% hat 15 Conpound 1-9 possessgg)a
property 0f atcunul at ijngapier BNt asedebEal| aRyEAIIh dndrter 60
a capability of imaging mbhracerebmah. amyl oi flin(0267] min.

ExEgripée 1- 32 :CothowrDs gne Abg;ration Test {20 EOZpS) In 0. 02
er Ebnp )

ordér3t o gxani e swhet h ound 1944%an i nduc

cl¥ropsong aberrati on,| the chronpsone aberirati on teqt
mastiﬁ%nductedly ' Chi nesg, Hanst e j br gbl ast. cel
| i w@mPdeHL/ | U ceﬁ{lﬂ)}gi N a culture syéféeim wijt h g'rm 0.09

wi-t Aotlt 25 addition ofl SO by shdrt-term trdeat ment

10

15

20

process and in a 24-hour culture system by conti nuous
treat ment process.
[0260]

Example T-31: Confirmation of imaging of amyloid in brain

[0261]

(1) APi-42 (Wako) was dissolved in phosphate buffer
(pH 7.4) and shaken at 37°C for 72 hours, to obtain a 1
mg/mL suspension of aggregated AP (hereinafter referred
to as amyloid suspension in this Example).
[0262]

{2) 2.5 pL (corresponding to 25 ug) of the amyloid
suspension was injected into an amygdaloid nucleus on one
side of a male Wistar rat (7-week old). As a control,
2.5 uL of a phosphate buffered physiological 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 physioclogical saline solution (pH 7.4).




The addition anmobunt of a sanple to be tested was set

to 1.2, 0.6, 0.3, and 0.15 ng/gg for all the
respective - 100 - culture systenms. [0269] Wen

appear ance frequency of cells with chronosone
aberration apparently increased as conpared to
negabpge] 5 control group and dose dependency was
observed, or when the appearance frequency apparently
i ncreased) at Camsoungd €I - gloges aditk sEPFad Ui i 11d Ymga,
observed, positive determ nation was given, and

ot haseprkeinegal d veontei ing nphyoho vgicalesal iife 2T ion to
As the results of the test, the appearance frequency

of RRFFLN haySHEP ke rerlwl BN abet rMBYANL oFn nuadidaet ivity

EStaberratlon (dlg%o jd) in all the culture systens

GPREENHFE | nsdbbﬁ]osqmmlmolemabﬁ@mle h%1330)f This
atlve 15 control . the other
pOS| f b e SRt Ritedn it D gindh il Sinco
e ipcrease, o the ar.anc
frequency géflﬁdoﬁma{]av%aglfs‘f?lu%t %sfagaeberatfg%l?f CE’roerﬁ
t herapoye-t 8ol S.1 165 a&%duﬁ t i nduci ng

chronosone aberration of -4 was judged to
be pEpsd) ve under the test condltlons [0271] Exanple
1-33: Mcronucleus Test [0272] In order to study

10ut ageni £} t Br@im wiaso retfovéasound nu2e sl afterndbet o ection

of m cronucl eated pol ychromatic erythrocyte
( hereihkanage rrefasaigd sld o NNROE)uMWES! téduarkinesd owitig a

bone marrow cells of Crlj:CD1(ICR) nal e
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

20

25

FUJIFILM Corporation).
[0265]

{5) After the completion of the image analysis using
the Bio-imaging Analyzer, pathological staining with
Thioflavin T was carried out to perform imaging by use of
a fluorescence microscope (manufactured by NIKON
Corporation; type: TE2000-U model; excitation wavelength:
400-440 nm; detection wavelength: 470 nm). Thus, it was
confirmed that amyloid was depogited on the slice (Fig.
1-14) .,

[0266]
Fig. 1-14 shows images by autoradiogram and

Thioflavin T staining of the brain slice of the rat to



(1)

nouse. - 101 - [0273] O ng/ kg (negative contro

group), 250, 500, 1000 and Zpggaqg/kg (test sanple

group) were set as doses for the test. Mce were
sacrificed 24 and 48 hours after single 5 ora

adm ni stration, and bone marrow snear was prepared
andwhbskr dedloF@r8er infest 88! enfPsCe AEp MG Rt AM¥HEIM in
was abdominally adm nistrated in positive contro

groupis figerspre sackéedi secumdl folds &f tefdidtivity in
adm ni stration, and then bone marrow snear was

pr eplag esPentmehste viduli cH 0CHRFdid Vihedh wpearpoeed was also
frequency of MNPCE in each admnistration group
sho&%‘a@%‘f%sven delpre ey da et @ awec brus orstidte stiidmaltioy which

significa j£crease as conpared to negative contro

grgl{}b‘? EHB‘E#‘H SRS T HatYHh Wbk Gisstn, Onsthgdother hand,
ot émﬁse negat ive deterum nation was, given. As

ot a17 St B R AU R R Al & AURAC ST was observed
co {4 €0 sum.test for the. .

apB%gfga}ﬁégea rge%%le%lcd;q{c}i‘&%é@ At tshléi%r &G ygeh the

pol QMRS ¢ i YW 1Qfey t QLIRS Ll Sl 1 i
PCE) tolthe‘jlt ot al reld bls?oléitrz%ﬁ%gﬁg (lﬁlgre(ecietﬁgf’t g%mb%r%% with

r eftdre ertHey asi ddBC) bR eBehauddphiishbahi Oni gt OHP
concerning the test sanple and positive contro

10gr agpsimeladtiiore dfo rate caegatiivte e@st bdlsergeduptagdtes other

15

20

25

concerning these groups relative to each other where

t héhsirg i Gdies [tev ehinls agatloid wess injaots@. anfBrdd the

| ess tﬁf”g%%ﬁ respectively. [0275] Fromthe results

of TN e, Thd @iy T gtpynigiggnilti wast cenfismedcghat

Wa%m@ﬁ%ﬁ%y%%so%r%g%n%pe%aE QC%ite where radioactivity is
accumulated (Fig. 1-14). These results imply that
Compound I-9 possesses a property of accumulating on
intracerebral amyloid and a capability of imaging
intracerebral amyloid.

{0267]

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 89 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



- 102 frequency of MNPCE and the ratio of PCE to RBC
for the test sanple group as f&gpgred to the negative
control group. On the other hand, a significant

i ncrease was observed on the appearance frequency of
IMNPCE for the 5 positive control group as conpared to

t hecipgatd V@ s€onsrol group. Based on these results,

mut agencity (in vivo) of the test sanple was judged

to peméepati ve because no induction of mcronucl eus

i n mouse bone marrow cells was observed under the

above tisén cappestranse usreguedfy Gofipoents 1wt h [ @RyEhosome
Exanple Il In the foll ow ng Exanpl es, the nanes of the

i ndiRe Rl 1 oo mrRaArR use dineredee @ xpereompereat €0 negative
defined 15 as shown in Table 2-1. [0277] Table 2-1

SCorfif8HP ICaHHAIP i deffredanampricy was observed, or when
X ]

10

15

20

25

[2_1[ ﬁ_ i(a%iﬁh%gag%%%;o rfq%?q%é@w& ”_“:,Lg'dlcreased at a single
2 pe Lol L Lol el 2 e o)
2 R Ry Sy ey SOy pggac ive
| oGritE ARt odr Alad igdiveg, . Conpound
2-[3"-(2"-hydroxyet hoxy) phenyl ] - 6-

[0270]

As the results of the test, the appearance freguency
of cells having structural aberration or numerical
aberration (diploid) in all the culture systems treated
with Compound I-4 was comparable to that of the negative
control group. On the other hand, the positive control
group for the respective culture systems showed a marked
increase of the appearance frequency of cells having
structural aberration. From the above results, the
capability of inducing chromosome aberration of Compound
I-4 was judged to be negative under the test conditions.

[0271]

Example I-33: Micronucleus Test

[0272]

In order to study mutagenicity (in vivo} of Compound
I-4, induction of micronucleated polychromatic
erythrocyte (hereinafter referred to as MNPCE) was
examined using bone marrow cells of Crlj:CD1(ICR) male

mouse.



I 1-5 i odoi m dazo[ 1, 2-a] ri di ne Conpound
2-[4'-(3"-hydroxypropoxy)phenyld-6- I1-6
[1231]i odoi m dazo[ 1, 2- a] ri di het ¥onpound
2-[4'-(3"-hydroxypropoxy) phenyl]-6 11-7
i odoi m dazo[ 1,2-a] ridine 20 - 103 - 02 781 Exanple
I'l-d5oynthesis of 2-[4"-(2"-
hydr oxyet hoxy) phenyl ] - 6-i odoi mi dazo[ 1, 2- a] pyri di ne
(non- r@dj i | pdipat % 27 0 of
et hyl ac etéle/tajiEi mab&ge%ag%le\é@t%%%i?%ﬁ) Eg’o'r ?jessog'o n%on'g 1tooOO and
126 00wlng Adg cHEEC ﬂn@!ﬂéjgﬂdiz(;ﬂbtm@x‘é GetS WEP/GEN for the
to which a solution of 8.18 g (corresponding to 60.0
mulestof Wicbydeexyaseropheadne4i and aexrduitd sotgti Single
of 50 nL of ethyl acetate and 50 nL of chl orof orm was
Saddadl Heovinitsteatdsul,t iamgl foteumarwas smeblruwed. prepared
After 5 hours, the reaction m xture was cooled down
t 0 36bAsERY@dat uFBrahars i ft sivdleTeseesfil MAgat 2 mg/kg
filtrate was cgncentrated under_r.educed pressure. The

YREsT A& &Wé@QWQQ&SFﬁaéﬁﬁyPna@@ﬁéFéV§n&°ntr01 group,

15

.ected_t d l.ori ti i th, addi.ti, f ..
2cliE Sz et s tien enBoRESLRRERS SRurrDIAREEration,
f'BB%F%ﬁeﬁn%on%9@%§gbha%ﬁgFrT%ﬁsfﬁ%%h&k@g gﬁﬁdgbserved.
product was puriftie by ash 'si Fica gelr col'um

10 chriesalegr aphy (el ution 20 sol vent:
chl orof or mf net hanol = 20/1), and recrystallized from

et hyl ateragbeatrbniceuhreghencyt @ FOPNBCR 1n2%2agh
(corresponding to 33.7 mml ) of 2-brono-4'-
hydduoipastrephenogeo(fi ghofed, aStlepeljiependent increase or
a statistically significant increase as compared to
negative control group, positive determination was given,
15 and otherwise negative determination was given. As
statistical analysis, significance tests were conducted
by Wilcoxon rank sum test for the appearance frequency of
MNPCE and the ratio of polychromatic erfthrocyte
(hereinafter referred to as PCE) to the total red blood
20 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
25 less than 1%, respectively.
[0275])

From the results of the test, no statistically

significant difference was observed on the appearance



[0280] 25 441 nmg (corresponding to 2.0 mmol) of
2-brono-4'- hydroxyacet ophenone_and 449 ny
(corresponding to 2.0 nnnl)“o*o%-anino-5-iodopyridine
were dissolved in 15 nL of acetonitrile. The
resulting solution was refluxed in - 104 an oil bath

at ﬂg@%ﬁér&’c{%%@%ﬁcE ’%ﬁ&rtﬁé]%é:@wlgfi = lgé)vg]ﬁlteofor the

reacti e reaction solution was coo

r 00t & € NRBHEL I P @ b PT EGPA £ 850 VN E ﬁé#é@x@ @t rol
recovered. The precipitates were washed wth 5

acejiofbh /i loa ame dthed wAGS, GE@UeRd FAQRSURBcréRBe was
resulting crude crystals were suspended in a m xed
solaltseornverd & tHe ofppedmmend Adqudnof etMNDTH .for the
Then, about 10 nL of a saturated sodi um

Shy drastjenices bometeol gastaup e wasnsdoket! ttdherhet gyegatd viehe

m xture was sonicated 10 for 5 m nutes using an

ul t9UEGRlc IREB8M ngBAaER pe. thpeecirpisuatss Wekagencity (in
filtered and recovered fromthe resulting}nixture,

suffi'eletl VR dfst WA iares rpeditedunggative

R s I L R
| odQiimid3zal LigrealRY Llifg (()tr'f]:igg -r?ég%;v(l)e Zta%tsgp mcg?)&d)it%%%l]u sing

Separately, 2.50 g (corresp

102- lciperidaancely and 2. 72 g (corresponding to 40.0 mmol)

of im dazole were dissolved in 10 nL of

di n@ewnsl]f or mam de 20 (DVMF), and cooled to OC. Then,
5.50 g (corresponding to 20.0 nmol) of

t - Bxeppdiepddnyl chl orosi |l ane (TBDPSCl) was added
thereto. After the reaction mxture was stirred at

room t eipétid Jrod 1osringg Bxaurd esa ddeumames sddithe

chl,orj.de solution was added, .and extracted three ti
individual compounds used in the exper?ment are dg%ined

15 as shown in Table 2-1.

20

[0277]
Table 2-1

Compound
name Common name

Compound 2-[4' - {27 -hydroxyethoxy)phenyl] -6 -
II-1 (***1] iodoimidazo[1,2-al pyridine

Compound 2- (4’ -ethoxyphenyl) -6- [***I] iodoimidazo[1, 2-
II-2 alpyridine

Compound 2-[4’ - (2" -hydroxyethoxy) phenyl] -6-
II-3 iodoimidazo[l,2-a]pyridine

Compound 2-[3" - (2”-hydroxyethoxy)phenyl] -6-
1I-4 ['*I)iodoimidazo[1,2-al pyridine

Compound 2-[3’ - (27 -hydroxyethoxy)phenyl] -6-
II-5 iodoimidazo[l,2-a) pyridine

Compound 2-[4' - (3”-hydroxypropoxy) phenyl] -6-
II-6 [’*I]iodoimidazoll,2-a]pyridine

Compound 2-[4' - (3”-hydroxypropoxy) phenyl] -6 -
I1I1-7 icdoimidazo[l,2-a]pyridine



25 wth ethyl acetate. The conbined ethyl acetate
| ayers were dried over anhydrous sodium sul fate, and
concentrated under reduced prek&lire. The resulting
crude product was purified by silica gel colum
chromat ography - 105 (elution solvent: hexane/ et hyl
aceL@%ﬁ% 10/1) to obtain 7.04 g (corresponding to

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

(Fi 19@12; of 22094,@ {sorresponding to
0.

g?@{’ d ZvF ; idine (non-
((xxadiaaﬁghqg)ladhﬂaﬂgarﬁg¥a)of potaSS|unlcarbonate
was added thereto. Thén, 259 ng (corresponding to

50. 70ek ool ) of 1-brono-2 10 (t-butyl di phenyl sil oxy)
et hane was added thereto. After the reaction m xture
was stiF0 odlabf Sh¥braettrir syasm addddirad B siddiaum

chloride solution was added, and extracted three _
ti MEPRHIIPBIHYIY deetiRte Mid  cdntsiurad c éamwld@céqcato@tam a

Iayers mere drled Qver anhydrous sodlun115 sul fa
&ﬁeéGlﬁFb§§Lﬁb 8Tﬁé{correspondlng

Eglstﬂ e d’ %P@@%o%p”c&wﬁas e SERSRen e dRae TR
IOacesIoalttﬁ:lors %ﬂ)BOt G0 %t@'e%ﬁﬁs ARG, %ﬁpgréd 29 o0
[4 ci:(l%'rdfcﬁ‘lﬂ Wa@ Rlzgyxd Si rRyet Eﬁéy}egﬁﬂﬂiﬁaemggtur%g]ﬂas

i odoi m dazo[ 1, 2-a] pyri di ne (Flg 2-1, Step
36&afg uxeet.r eAposdi Bghb0ord, SOhe nFBh Yt 0bnZ2midtule " wis cooled

but yl di phenyl si | oxyet hoxy) phenyl ] - 6-1 odoi m dazo[ 1, 2-
a] Ppvind itee neem  diespeadarien ahd0 fiill tefredet r Bhey dredwul ting
25 (THF), and 0.70 nL of,a 1.0 nol/L tetrahydrofuran
filtrate was concentrated under reduced pressure. The
15 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
20 solvent: chloroform/methanol = 20/1), and recrystallized
from ethyl acetate/petroleum ether, to obtain 7.25 g
(corrésponding to 33.7 mmcl) of Z-bromo-4'-
hydroxyacetophenone (Fig. 2-1, Step 1).
[0280]
25 441 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



sol ution of tetrabutyl anmoni unfluoride (TBAF) was
added thereto. After the reactjon mxture was stirred
at room tenperature for 2 hours; ammoni um chl ori de
solution was - 106 added, followed by addition of 5.0
m. of water and 2.0 nL of acetonitrile. Then,

Pregl pb{ tkga?tﬂ"e £ fié“@rfc%c ufé | t%&%@rp"tfn%? BbhB4 €8 10n

wer e was wat er ace onitr

or dsf , t KO ﬂpé@&_{br?—zQKQ 2= EO1 52 SRONM h tR L RPed down to
mmol ) of 2-[4' - (2

hy dfcoty et dvipen Phery| Jarfa lﬁ@ii_lpﬂ.%l&[sl werdd DANItErRY and
(Fig. 2-1, Step 5). [0284] he NMR neasur enent

r estddcsvanfed he Thesplreicigi2af-é's- wk@e washed with
(2"-hydroxyet hoxy) phenyl ] - 6-i odoi m dazo[ 1, 2- a] pyri di ne
5(i meatrlittt et dwtedmndeyt siddure)d gresshown  The
bel ow. _ [ 0285] NMWR apparatus enpl oyed: JNM ECP- 500
(waaﬁﬁtélcttmged:wi Fapdt B e cteXen Osiessledaer at oiyed

Ltd oR 15 1H NWVR I t
Lo ])&29 st R e bR, mesdenRrly) : Then,

> %b%?*%}%%?% £ paycliestaln chm. ayospgCagpphate

4. i , .

20%%0286] 13¢ %g%do{%\%rﬁ& di neﬁwf#léeul‘“#%‘giugé XS%HgonlcatEd
1ore$@&ar50@mfdt%%ue1w QQLOuNH&)aso@lﬁ%a%mﬁ@chhlﬂ% 4,

133. 5 131.5, 127.1° 124.4, 116 7. 114.8 °108 1.

76P%ec6@15@t5&A®ere[&381hr%5.Emﬁﬁﬁbeoﬁkréd Sxamheaes

of 6-tributylstannyl-2-[4"'-(2"- hydroxyet hoxy) phenyl]

i mrésrdting- alipyrirdi,neufficiently washed with water, and
dried under reduced pressure, to obtain 526 mg
(corresponding to 1.56 mmol) of 2-(4’-hydroxyphenyl)-6-

15 iodoimidazol[l,2-alpyridine (Fig. 2-1, Step 2).
[0281]

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

20 (DMF), and cooled to 0°C. Then, 5.50 g {corresponding to
20.0 mmol) of t-butyldiphenylchlorosilane (TBDPSCl) was
added thereto. After the reaction mixture was stirred at
room temperature for 18 hours, a saturated sodium
chloride solution was added, and extracted three times

26 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



[0288] 100 ng (corresponding to 0.263 muol ) of

2-[4" - (2" - 107 -

hydr oxyet hoxy) phenyl | - 6- |od0|n1dazo[1 2-a] pyridine
obtained in Exanple Il-1 was dissolved in 4.0 nL of

di oxane, and 2.0 nL of triethylam ne was added

t hekelotiomhealvén?0 Nex466fEEEPONIbaLate® 0. B9/ 1MOEY obtain
of 5 bis(tributyltin) and 20.1 ng (a catal ytic anmount)
of 7tetrakisetrréepbengliphosphl hed pahdAdi oifn Welbeomelded(t -
thereto. After the reaction mxture was stirred at
90y 1@iphemrylsiloke) eohament (Mes. d2 st | $eeb of¥. under
reduced _pressure. The residue was purified by flash
si | %28 % 10 col um chromat ography (el ution sol vent:

5??2??22%@%% U5t S Saandisihi 50 0p 2558 mnd Dy "o (a7 -
2II
d\{%xye%/ %en%lﬁo%%ﬁdoiﬁoﬁl o B G RS Sigsolved
St 1
oh . OW@?—%@M}@; PPEIRANL SR P S( e Hiponaing

resulting 6

hy dtxy ethampphesy Idd vl Soz el b vmwd drarbe a(dc@dsrtriﬁgreto

standard: tetranethylsilane) are shown bel ow
[ 028033n NN sapar @direforyied; NG EGR- 5061) of 1-bromo-2-

(manuf actured by Japan El ectron Optics Laboratory
10Co. (t-huty (JiEDen)yl < iIRdMYR s Binee tas carddmrcbftduemedﬂq. After
resonance frequency: 500 MHz): 5-7.98 (s, r? 7.89
(d he regpctign mg*turp'ﬂ§s ggyp;equy 90.°%5 e, Zjheurs, a
5 -)aa‘g&rra%%)d, S&’.d}f‘élm( tChlPI‘J_dE @C‘l&ltl?ll:b wasg ag]gle@[ ’ agld_
4'@x§%ao@éﬁ E%f%% %%me%thtk é%hyl %tate 'The combined
ethyl acetate layers were dried over anhydrous sodium
15 .sulfate, and concentrated under reduced pressure. The
resulting crude product was purified by silica gel column
chromatography (elution solvent: hexane/ethyl acetate =
2/1) to obtain 368 mg {corresponding to 0.595 mmol) of 2-
[4’—(2”—t—bﬁtyldiphenylsiloxyethoxy)phenyl]—6—
20 iodoimidazo[1l,2-alpyridine (Fig. 2-1, Step 4).
[0283]

368 mg (corresponding to 0.595 mmol) of 2-[4’-(2"-t-
butyldiphenylsiloxyethoxy)phenyl] -6-iodoimidazo[1,2-
alpyridine was dissolved in 1.0 mL of tetrahydrofuran

26 (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



1.36 (sextet, J = 7.3 Hz, 6H), 1.19-1.06 (m 6H), 0.92
(t, - 108 - J = 7.3 Hz, 9H)._[DP@91] 13C NWR (solvent:

chl oroformdl, resonance frequency: 500 MHz): 6

158.6, 145.7, 145.0, 131.2, 130.0, 127.4, 5 127.2,

121.9, 116.9, 114.8, 106.4, 69.3, 61.4, 29.0, 27.3,
13.30de] 8. £¢ D924 Hax aangbdi et 1ldn o Syt halsisf ofater and 2.0 mL
2-[4'-(2"- hydroxyet hoxy) phenyl ] - 6-[ 123l 1i odoi m dazo[ 1

2- fpyrcehioni tnilg 0292enTo pge il ishtasriwese Solltiered. The
of 6 tributyl stannyl -2-

[ 4 %1§e%r%&@md§%%éfﬁﬂq iwA shed Wi th fakan dink
(con rgl nmet hanaql / di net hyl sul f oxi de
%go s 9]iri) 11'5‘5(5J elbff P YA TR or i ¢
o) di 1L of
?2 ﬂI]ISe |°d1r21d_in%qt°dﬂ% uma‘iw% Ig}qu '? }10 %
VW IQMSI N ,
golhutl on “was ?ﬁ{é}ﬁ} %]t gggﬂ’fzﬁl’ -aﬁ%ﬂ&%%t (Fig.

vva@qubjgtretéﬁg t.o HPLC under the follow ng conditions,
to obtain [4"-(2"

hy dro@eydt hoxy) phenyl ] 6 [ 1231]i odoi m dazo[ 1, 2- a] pyri di

ne fraction. [0294] HPLC conditions: Colum:

Phenoméiex I\Il‘flmanaabﬁn(etmaﬂﬁ weasel t svernfuftast weathiying?® - [47 -
Phenonenex Co.; size: 4.6 x 150 nmm) Mobile phase: 0.1

10 o4, t{2/" hiySE@FyEtihe=x0 blyeayat ofi-tiodod mi dazey (40 2t-e 1 pyrodine

(17 mnutesi) Flow rate: 1.0 ni/m.n.,
(internal’ standard: tetramethylsilane) are shown below.

[0285]

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

15 ‘H-NMR (solvent: dimethylsulfoxide-dé; resonance
frequency: 500 MHz): & 8.95 (s, 1H), 8.27 (s, 1H), 7.87
(d, J = 8.7 Hz, 2H), 7.54-7.46 {(m, 2H), 7.04 (4, T = 8.7
Hz, 2H), 4.04 (t, J = 4.6 Hz, 2H), 3.73 (t, J = 4.6 Hz,
2H) .

20 [0286]

YC-NMR (solvent: dimethylsulfoxide-dé, 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]

25 Example TI-2: Synthesisg of 6-tributylstannyl-2-[4’-(2"-

hydroxyethoxy)phenyl] imidazo[1,2-a]l pyridine

[0288]

100 mg (corresponding to 0.263 mmol) of 2-[4’-(2"-



- 109 Detector: Utraviol et visible absorptioneter
(Detection wavel ength: 282 nmop=and radi oactivity
counter (manufactured by raytest: type STEFFI) [0295]
510 mM of water was added to the fraction. The
resulting solution was passed through a reversed phase
c ol AT gyretdeoxamhersdd-Faki qdasgiisiamreell tr-adearidine
Light CS Cartrldges manuf actured by Waters: the '
pad&id dHishinin BfamHe gacidi mpmghimsolst ) sd tHatof
t he, col umm adsorbs 10 and cal |l ects

qﬁoﬂé?ehjﬁ} i&é}ﬁﬁxﬁﬁbﬁéﬁﬁqhxﬁamlne was added thereto.
i D R e St Bl By
5et ox;%flh d{?ﬁ%ﬁq}%y:}%cﬁbﬁ%% o%o (%fﬁf%[l%drfm% |) 8f

ne tetl_f@ﬂ@e Négfpélt%% ﬁl%%t E)‘é'l >éd<1fu t%r%b*a@' r%%h thereto.

conpound was e en synt hesi s.

t hefte@ amal )t%a%t\ﬂ@‘h aQRauecleedaunder rirka el I9@chn&or 21
conditions, and as a result, the radi ochem cal purity

ofhbm$scomm@um@1vwas &a%)daethuaaa]ofECuﬁda&yseauced
conditions: TLC plate: Silica Gel 60 F254 (trade nane;
maPirgstgeed Bhe nest®ue Gas,puntfiedbby| Elphiaseilica gel
Chl orof ormi met hanol /tri et hylam ne =_100/1/2 25

10 pefodtpr. cRrPRategraphyadelnbren reRAVEREE uhBYaBg/ ethyl

ra te%t - 0 11-4: Synthesis . of
2 EFEE Bt oy eyl Fo0oFBuB NPadz0pL (sokreppPPding to 0.139
(NARoAfdLeagli ¥epl,ePh BRLEEy1 -2- (a7 - (27-
hydroxyethoxy)phenyl] imidazo[1,2-alpyridine (Fig. 2-2,
Step 1).
15 [0289]
The NMR measurement resultsg of the resulting 6-
tributylstannyl-2-[4' - (2"~
hydroxyethoxy)phenyl] imidazo[1,2-a]pyridine (internal
standard: tetramethylsilane) are shown below.
20 [0290]
NMR apparatus employed: JNM-ECP-500 (manufactured by
Japan Electron Optics Laboratory Co., Ltd. (JEOL))
'H-NMR (solvent: chloroform-dl; resonance frequency:
500 MHz): & 7.98 (s, 1H), 7.89 (d, J = 8.7 Hz, 1H), 7.75
25 (s, 1H), 7.56 (4, J = 8.7 Hz, 1H), 7.15 {(d, J = 8.7 Hz,
1H), 6.98 (d, J = 8.7 Hz, 1H), 4.13 (t, J = 4.6 Hz, 2H),
3.99 (£, T = 4.6 Hz, 2H), 2.63 (s, 3H), 1.64-1.51 (m, 6H),

1.36 (sextet, J = 7.3 Hz, 6H), 1.19-1.06 (m, 6H), 0.92 (t,



form 5 [0298] 30 nL of ethyl acetate was added to
2.72 g (corresponding to 12-21nBol) of cupric brom de
to obtain a suspension, to which 1.00 g
(corresponding to 6.09 nmol) of 4'-ethoxyacetophenone
was _added. Then, the 10 m xture was refluxed. After 3
houPS" 7hé HeacPHbn mixture was cool ed down to room
nﬁﬁ s ?re and filtered. Then, the resulting
f|| afélwas concentrated under reduced pressure. The

resi due; | ssolved in acetate and
concentrﬁ?ﬁyﬁ”ﬁ% %eﬁﬂﬁtléh}Q%Q£ﬂ¥ udEspRaggge frequency:
pur e .Skl el | ymm r raph ut

Bol von RLicnel SRS 180t 2ot e 10y 1) o e obt bt 1155 4

P {sorpes dgng 9 1) -b
ethoxya%etggﬂe%onéi?F?g f%EgP S%g% %).6?8299?1'%O-%?2%' 27.3
g (tervespoading to 4.94 mmol) of 2-bronp-4'-

et hoxyacet ophenone and 1.09 g (corresponding to 4.95
nol)292] 2- am no- 5-i odopyri di ne were di ssolved in 20

nmL of acetonitrile. The resulting solution was
refExgmmigl ¢ nTT ah: obynblaesiatofl 1DCA4'or (4“5 hours. After

t he conpletlon 25 of the rea&glon the reaction

s ol BY e YRshesn) Rt n- € ol i, Al

pre&&g% tes were filtered. Then, the preC|p|tates
hed with acetonitrile and dried under reduced

D eoontle §05uL S 4 R Eh N H G % ;-f %aére%r(“‘fa%aanrsvl-z-
nmL ’ ’
of hapd o8 o;a%%ﬁgﬂmq{az% de A #gqldme

sodi um ydrogencarbonate S on ‘was a
and(cdrhteerit pd tireh Was regmoatied nféﬂha%lmdi%&%ﬂ%dl&cﬁﬁde

(mixing ratio: 9/1), 150 uL of 1 mol/L hydrochloric acid,

15 15 uL of 1 mmol/L sodium iodide, 250 uL of [***I]sodium

iodide of 274 MBq and 15 uL of 10 % (w/v) hydrogen
peroxide were added. After the mixed solution was left
to stand at 50°C for 10 minutes, it was subjected to HPLC

under the following conditions, to obtain 2-(4'-(27-

20 hydroxyethoxy)phenyl] -6-['**I)iodoimidazo[1,2-alpyridine

25

fraction.
{0294]

HPLC conditions:
Column: Phenomenex Luna C18 (trade name; manufactured by
Phenomenex Co.; size: 4.6 x 150 mm)
Mobile phase: 0.1 % trifluorocacetic acid/acetonitrile =
20/80 to 0/100 (17 minutes)

Flow rate: 1.0 mL/min.




5 ultrasoni c washi ng machine. Precipitates were
filtered and recovered fromthggresulting mxture,
sufficiently washed with water, and dried under
reduced pressure, to obtain 1.64 g (corresponding to
4.50 mmol ) of 2-(4'-
et hbaypbeay! ) ybt redob bk dazof 1b2e adpybipt DeméFéd. (BeBection
10 Step 2). [0300] The NWR nmeasurenent results of t he
reswhvében@tli4' 282 nm) and radiocactivity counter
et hoxyphenyl ) - 6-i odoi m dazo[ 1, 2- a] pyri di ne (interna
st afRrYfacenreddny yraytese) tyee sHDBRFDEl ow. 15
[osg%% NVR appar at us enpl oyed: JNM ECP- 500

Zet ur ed by Japan El ectron Optics Laboratory

dlﬁéthyfg %#o&%d&aﬁé£+V%gzééﬁééegééﬁﬁ%ng§acgé%nh+ﬂ¥“*S

9. Oﬁeé;ﬁ?%i]r;g 5970%( (%h)was] %gi%‘? 1.:311101&%] a H'Zevme'_cllz phase

[03]%62] o SUERRAC (hEe Ster B, Wsali i hpgenithio signe

remmﬁi%géﬁmﬁacé%&ﬁ%) Wa'iéaés‘?:- %hél‘lb’lac%ed amount
140.3, 135.9, 132.0, 127.3, 122.1, 115.3, 114.9,

1086, thé8. fmckih@ adehtd: r45lkyy)> dHI Wt e eE ubbr Sidsorbs
Synthesis of 6-tributyl stannyl-2-(4"-

10et ) preelnyd Oti si halzd[ -1 2~ -d']}piﬂdidi’ﬁtﬂlc[:-@ﬂ@aﬁl’]en}ﬂ]m ny
(cortesponding to 1.00 mmol) of 2-(4'-
et hoxyidHerA igla zsuid A e 20[¥E e py hei gelomnaraedrinsed

Exan&!e 11-4 q@s di ssolved in 4.0 nL of dioxane, and 2
. Wi h" I'mL of water, and then 1 mL of diethyl ether was

passed therethrough to elute 2-[4'-{27-
hydroxyethoxy)phenyl] -6~ ['**I] iodoimidazo[1,2-a] pyridine.
15 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%.
20 [0296]
TLC analysis conditions:
TLC plate: Silica Gel 60 Fpsy (trade name; manufactured by
Merck & Co., Inc.)
Mobile phase: Chloroform/methanol/triethylamine = 100/1/2

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



of triethylam ne was added thereto. Then, 0.76 niL
(corresponding to 1.5 nmol) oflpbs(trlbutyltln) and
76.3 10 ng (a catalytic anount) of
tetrakis-tri phenyl phosphi ne pall adi um were added
thereto. After the reaction mxture was stirred at
90C[¢»27R23 hours, the solvent was distilled off under
reduced pressure. The residue was purified by flash
si | Exampbe bb+@msmtbemi®gmﬁpby(45—eémmym@ol)vem{:
hexane/ ethyl acetate = 5/1), to obtain 331 ny
(c(&Q Hhh%@ﬁ@[}QZOakpﬂrhﬁ@ma pgics=-radioactive iodinated
gp | st annyl - 2- (4' - et hoxyphenyl )i m dazo[ 1, 2-a] pyrid
|g 2-4, Step 1). [0305] 20 The NWR

Eﬁfﬁe results of the resulting 6-

tri % st annyl - 2-(4‘-ethoxypheny|)inidazo[l 2-a] pyrid
ine (i r traneht ne shown
bel ow. ﬂf q@ga‘.}’f %pgal?% us en%?o %‘?ﬁeé\] QE%f:f

( mapnHacd ct st]_ldm t

Co.(fBthd éﬁ(cgr%id_)% I—%-]zal;II\/R qve({ﬁrh% oro orm(ﬁatq"“bbtalrl

r esprAeddRGUency whih M‘.'Zdo P (o ording £3% .09

(d, J =8.7 Hz, 2H), 7.74 (s, 1H), 7.5 (d, T =8.7

Hz mntH)), of ¥4 (ethokyadetbgiencnel Wdis Hddedd. 96hed, dhs

8.7 Hz, 2H), 4.07 (q, J = 6.9 Hz, 2H), 1.63-1.49 (m
106HPixEW® (Was Jreflau@cHz Asnsl)a;c 3. Bouts3lthe) redHfion

118104&1 0,90 (t, J = 7.3 Hz, 9H). [0307] 5

13@%@#% a@erﬁoolﬁﬂ M’ortm deony é@ﬁW@éWﬁe@@&w@}lteréd

15 145..7, 145.2, 131.2, 130.1, 127.
ToRTRH) sty byl ngy £41§T3k5e VS setigengated prer
151%duc%% %ré%éﬁre. The re81due was dissclved in ethyl

OT

acetate and concentrated. The resulting crude product

15 was purified by silica gel column chromatography (elution
solvent: hexane/ethyl acetate = 10/1), to obtain 1.20 g
{corresponding to 4.94 mmol) of 2-bromo-4’-
ethoxyacetophenone (Fig. 2-3, Step 1).

[6299]

20 1.20 g (corresponding to 4.94 mmol) of 2-bromo-4'-
ethoxyacetophenone and 1.09 g (corresponding to 4.95
mmol) of 2-amino-5-iodopyridine were dissoclved in 20 mlL
of acetonitrile. The resulting solution was refluxed in
an oil bath at 110°C for 1.5 hours. After the completion

25 of the reaction, the reaction solution was cooled down to
room temperature, and precipitates were filtered. Then,
the precipitates were washed with acetonitrile and dried

under reduced pressure. The resulting crude crystals



5

[0308] 10 Exanple 11-6: Synthesis of

2-(4' -ethoxyphenyl )-6- [1231] {pgoim dazo [1, 2-a]

pyridine [0309] To 60 pL of a m xed sol ution of

6-tributyl stannyl - 2-

(4' - et hoxyphenyl )i m dazo[ 1, 2- a] pyri di ne
(comemtsadparnied b HUMikdd idblution of 10 mlL of water and
nmet hanol / di net hyl sul foxide (m xing ratio: 9/1), 90 4L

of 2 mibldf rgtchaodil or Theagi dbold plo eff. bfmaolshlturated

sodi umiodi de, 100 pL of [1231] sodium i odi de of 436
MBSO I8y progancerrgrate )s s iore rwaseraskdatk thereto, and
added. After the mixed solution was |eft to stand at

50T MPHWE Mafltedigatehsf b amismtes MR mIer

thefg%loWJw C nmtion%}C)obtain , )
2_0&:_é§ﬁg§¢%ﬁgﬁﬁp¥§%ﬂmc ine. Precipitates were filtered

1 [ i 1, 2- i di.ne f ti 0310].. HPL
o PRV Bl P U Bl i CTerE Ly
naRg; : S : . 0
BRI ALY apfd AR Chddl, wetfRa BRI to
aciobracet anisyr ig & cor rédRBRAEin0AE0Q 67 iyt &9 - hid
- Flowrate: 1.0 nmL/mn. Detector: Utraviolet visible

abstihptdypiengrl ) (-Betiedciai dawaval,engl byrd®3 nen)(Fard 2-3,
radi oactivity counter (manufactured by raytest: type

10STEERP) 25 .[ 0311] 10 nml of water was added to the

15

20

25

fraction. The resulting solution was passed through a
reV@288d phase colum (trade name: Sep- Pak

(registere rademark) Light CS Cartridges ) .
nanufabﬁﬁ?gﬁﬁﬁym@§P§F§?nﬁh§eﬁE@F€dCﬁhﬁﬁﬂﬁ resulting 2-(4'-

ethoxyphenyl}-6-iodoimidazo[1,2-alpyridine (internal
standard: tetramehtylsilane) are shown below.
[0301]

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

'H-NMR (solvent: dimethylsulfoxide-d6; resonance
frequency: 500 MHz): & 9.06 (s, 1H), 8.38 (s, 1H), 7.86
(d, J = 8.7 Hz, 2H), 7.77-7.57 (m, 2H), 7106 (d, d = 8.7
Hz, 2H)}, 4.10 (g, J = 6.9 Hz, 2H), 1.36 (t, J = 6.9 Hz,
3H) .

[0302]

*C-NMR (solvent: dimethylsulfoxide-dé, resonance

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.



10 of the packing agent: 145 ng) so that the colum
adsorbs and coll ects - 112 -

2-(4' - et hoxyphenyl)-6-[1231]i odol m dazo[ 1, 2-

a] pyridine. The colum was rinsed with 1 nL of water,
and then 1 nL of diethyl ether was passed therethrough
to [®lose 2-(4'-ethoxyphenyl)-6-[1231]i odoi m dazo[ 1, 2
15 a] pyridine. The anount of radioactivity of the

obt Erarepll e cHhpDUSlymese 8Bs M &t tieuteridstofnsyintthesi’s-
Further, the TLC anal ysis was conducted under the

f ol ¢ pxiPhermnk iniotez0o Bhd sl pywiskinle , t he

radj ochem cal purity of the conpound was 98s. 20
[031P3940L.C anal ysis conditions: TLC plate: Silica GCel

60 F254 é%rade name; manufact ured (ﬁg Merck & Co. .

Inc.) MBI phaer PR bIDriR ret Hari®9k) 1ok KA HHine

= 25 Detector:. Rita Star (trade nane; , )
T SRR AR o] 7 G B WA shained in

Ex |d -2 Sypthesi s of 3] 1, | 4
[1%@I€P\}%\Na4§%%y$nt essss'iol(z)leV |ﬁl%a§d(9;\/§l}n€[efov%\;l]i tc%%(atnﬁeé aéad 2 mL
f old oW i@ tyARM iR Wise ddhaeommaiative EXaap! 85750k

eval uations on neasurenent of | ogPoctanol and _

ac clumaratsparsiingn toy ai.b md3}Shf bisqeeaianae iwht And 76.3
the nmethod described in a 10 literature (Zhi-Ping

10Zhmgnd eetcadlalytic kedunthemft 280@3akid6trpplany24Bpbsphine
6-tributyl stannyl-2-14"-(N, N-

di PP ¥epiee agidpdnitderere . 2- Afpyr | thaeremstion mixture

synt hesi zed, .and di gsol ved in_methanol (concentration:
wag 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

15 (elution solvent: hexane/ethyl acetate = 5/1), to obtain
331 mg (corresponding to 0.628 mmol) of 6-
tributylstannyl—2-(4’-éthoxyphenyl)imidazo[1,2—a]pyridine
(Fig. 2-4, Step 1).

[0305]

20 The NMR measurement results of the resulting 6-
tributylstannyl—z—(4'—ethoxyphenyl)imidazo[l,z—a]pyridine
(internal standard: tetramehtylsilane) are shown below.
[030¢6]

NMR apparatus employed: JNM-ECP-500 (manufactured by

25 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 (4, J = 8.7 Hz,



I mg/mL). To 53 pL of the resulting solution, 75 pL of

1 15 nol /L hydrochloric acid, $0; 70 pL of [1231]sodi um

i odide of 224-253 MBg, 10 pL of a 1 mmol/L sodi um

i odide solution and 15 pL of 10% (w v) hydrogen

peroxi de were added. After the m xed solution was

| eftH)t,0 stend(dat J 509G forHZ,0 2d)nutdes,? tlheg sol=Uuts.@n Rags 2H) ,
subj ected to HPLC 20 under the same conditions as in
Exanf e U.1B, (n,0 &dbt.ailn 43 123117 4 MRY¥ fHzactliton. 1[.0316].31 (m,
10 M of water was added to the fraction. The

refditi g o1 td%n(Mva$Pas Yed &t Hitough =a Tr-8véizsedHphase

25 col u (trade nane: Sep-Pak (registered tradenark)

Li gt207d8 Cartridges manufactured by Waters; the

ked ia f_.th acki 145 h
*he col i His 6T 8LV SBRE ¢ i?%%?@reﬂ{él[ 1&%?“3% Huency:
Co%%%”gﬁ%ﬁer%ni%@ tq4% - 116 oL gfy te&soaﬁd EE%”

ét'’hér "was ‘passed 't hére Hr odgh,
el yteg [1233h B'Nﬁiv bhe 19ht ai nede &ad%@a%t'ﬁbti “@% 4, 15.0,
41-57 'MBq at the end of synthesis. 'Furthér, thé TLC
analzysi,s swas conducted under the sanme 5 condi tions as
described in Exanple 11-3, and as a result, the
r adiog®leém cal purity of the conmpound was 93% [0317]
Exanpl e 11-7, Conparative Exanple I1-1 to Il-3:
10 veGxampdent Iof :aflyinthepigi o amiBorathoxpbhenydy - 6f
thelgresent conpounds mnth anyI0|d was exam ned by
: oAeARAAZeildr 4 -Bl RMFAGiNBst s. [0318] (1)
A wako) was di ssol ved in phosphate buffer (pH
Cﬁféﬁa&

shaken at 37C for 72 hours, to obtain 1
To 60 uL of a mixed solution of 6-tributylstannyl-2-

(4’ -ethoxyphenyl)imidazo[1,2-a)pyridine (concentration: 1
15 mg/mL) in methanol/dimethylsulfoxide (mixing ratioc: 9/1),
90 pL of 2 mel/L hydrochloric acid, 15 pL of 1 mmol/L
sodium iodide, 100 uL of ['**I]sodium iodide of 436 MBg
and 15 puL of 10 % (w/v) hydrogen peroxide were added.
After the mixed solution was left to stand at 50°C for 10
20 minutes, it was subjected to HPLC under the following
conditions to obtain 2- (4’ -ethoxyphenyl)-6-
['**I]iodoimidazo[1l,2-a]lpyridine fraction
[0310]
HPLC conditions:
256 Column: Phenomenex Luna C18 (trade name; manufactured by
Phenomenex Co.; size: 4.6 x 1850 mﬁ)
Mobile phase: 0.1 % trifluorcacetic acid/acetonitrile =

20/80 to 0/100 (17 minutes)



15 nmg/ nL of a suspension (hereinafter referred to as

anyloid suspension in this Example) of aggregated A(3

(hereinafter referred to as anyloid in this Exanple).

[0319] (2) According to the nethod described in a 20

literature (Naiki, H, et al., Laboratory

| nvigkew geaten 170 mip/gin- 383 (1996)), the anyloid

suspensi on was subjected to qualitative experinent

bas %t@IUdF:b@é%‘ﬁ%@e%ﬂ@cﬁﬂgbhoﬁbﬁ@mﬁ@m%d (RefigrFion

Th|of in T (manufactured by Fluka) to confirmthat
‘g%r%rg% Ry 23 7% GHhi TR 9F Y1 K COURARY d

(ne sure t co ions: _excitati elength of 446
% fé%'%%%%ﬁﬂ%vreﬁ T OPUSOTRRY - 117 -
[03 (+3) According to the nethod described in a
IlteratJre (Wang, Y., et al . . Label ed Conpounds
Radi ophgg nRC e - wé“f‘e ey @c?{%)’a@ 4 gzlagcérobn' 06 g’

5 aninophenyl)benzot relna erredto

as rds2diny -dolBtAD WaS gk Gt‘ilrfddyﬁ 3 |lrehelid¥H phase
precursor 2-(4'-am nophenyl)benzot hi azol e, and

di ssdlured (traeicharole: S -Gaxgo féed,stHiieaf tadidembrand Light
6-methyl -2-[4"- (N, N

di et [Baramimtgeash awyiifseriaoted dpoWe tEher:eithsf percked amount
referred 10 to as 6- Me- BTA-2), connerC|aIIy avai |l abl e

10; o Qe ifhe RACKiNgeiBGRaT ;addSused &9 ﬁW@¢ Wéiee colgmgpy adsorbs

i5

20

25

e By 2 G0 RS 05 B e 1o
Nb%jpy%ﬁd&%%ﬂ‘ éﬁe géfuégogg%)rgggéé]w1th 1 mL of water,
and then 1 mL of diethyl ether was passed therethrough to
elute 2- (4’ -ethoxyphenyl) -6-['**I]iocdoimidazo[1,2-
alpyridine. The amount of radiocactivity 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 Fis4 (trade name; manufactured by
Merck & Co., Inc.)
Mobile phase: Chloroform/methancl/triethylamine = 100/1/2

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



(5) Each conpound for eval uation or ethanol solution
thereof, an ethanol solution-o0t1$1251]3"-1-BTA-0
prepared above in (3) and anyl oid suspensi on prepared
above in (1) 20 were dissolved in 1 % bovine serum

al bum n-contai ning phosphate buffer (pH 7.4), and
sanp¥®53ht final concentrations of each conpound f or
evalu tion, [125I I-BTA—O and anyI0|q2§homn )
Ta e sl e k Nie'ta? 9 hhg S MPY

03 %% 4d]able 2-2: Final concentrations of each
h san1|e solutlons Conpound Concentrati on

[125']3'[12'3 ﬁ'xﬂ&é‘t Qélﬁé’&p?x‘ﬂn? c?xtdéﬁ& with the

Anyl oi d eval I on eva |on conceée

Co r 5¥@ggg r
5Ex2ﬁ%%§h#ﬁﬁ%flaV|nqggﬁgg%%Eggl%ﬁﬁ%ﬂ?é?gqé;ﬁﬁdaﬁaéﬁyﬁbr

400l thi ndreH Mea @t v bd..0:11and aExafmRhations
| MPY 10, 100, 1000 11-3 nnol /L Exanple Compound |1-7
11-i%h ¥=di3824] (6) Each sanple solution prepared above

in (5 was filled in each well (about 0.3 nL in

vol )5S lof a 96-wel |

In accordance with the method described in a

10 literature (Zhi-Ping Zhuang et al., J. Med. Chem, 2003,
46, pP.237-243), 6-tributylstannyl-2-[4'-(N,N-
dimethylamino)phenyl] imidazo[1,2-alpyridine was
synthesized, and dissolved in methanol {(concentration:
lmg/mL) . To 53 uL of the resulting solution, 75 uL of 1
15 mol/L hydrochloric acid, 60-70 uL of ['**I]scdium iodide
of 224-253 MBg, 10 nL of a 1 mmol/L sodium iodide
solution and 15 uL of 10% (w/v) hydrogen peroxide were
added. After the mixed solution was left to stand at
50°C for 10 minutes, the solution was subjected to HPLC
20 under the same conditions as in Example II-3, to obtain
[***1] -IMPY fraction.

[0316]

10 ml of water was added to the fraction. The
resulting solution was passed through a reversed phase
26 column (trade name: Sep-Pak {(registered trademark) Light
C8 Cartridges manufactured by Waters; the packed amount
of the packing agent: 145 mg), so that the column adsorbs

and collects the [*?°]-IMPY. The column was rinsed with 1



m croplate. The mcroplate filled wth the sanple

sol utions was shaken at a givepqgate (400 rpm at 22C

10 for 3 hours. Then, each sanple sol ution was

filtered through a glass fiber filter (trade nane:

Mul uti screenT- FC, manufactured by MIlipore), to

sepaLave wheel 12ohd 3theh- BT Coft d Betiegl tor e | widl passed

fromthe free [1211]13" -1-BTA-O. [0325] 15 (7) The

gl askefeberofight ero uskdt 4 of“*f hie- IMPY r atlihen obafa ieweh

sanpl e _sol ution was washed with 1 % bovine serum

aI btafhozont &l fy ke phbbphat By Ui ethe phd . o) {nthedis.
and radioactivity of the glass fiber filter was

nea%‘&?%*aerw e aPCQUATREY T1 g a3rdugh gdamdeictthedane
0 A deno es

A oy R P AT
den é]t]!:%%iecg)ér}él oaacl:l ﬁlotrg/p Ej&hefogci}jg‘%g}?%éal &

t ho P P01 nnDI/L or hlgher concentration of each
conpoun for evaluation). [0326] (8) Separately, a
SOl Eitdogsl & ot -ai Ni diingkd- M) L@ S-1e-1BHy 21 400
pmol 7L of [1257T}3 -1-BTA-0 and 1 pnot/tof—anytord
veregremareat afl sffijreiaedvitth tHhe/1sdke  procedures as
descri bed above In (7) and (8) to neasure a

10r adi oaAf#Anit ¥ evie| thel e ammsurasnpadidmotiibh tamytleviel was
was defined as the background radioactivity level, and
10 1S NSd dve the d@ldowemaotin e tineh Bindiioy tasits -
(hquggﬁfter referred to as BG. [0327] (9) Using the
r adi ivity levels neasured above in (7) and (8),

t he 'nhtﬁ'th%94£a{wgkg? WISt §1 0L DEd. BY; nkghosphate buffer

(pH 7.4) and shaken at 37°C for 72 hours, to obtain 1

U‘l

15 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).
f0319]

(2) According to the method described in a

20 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

25 obtained in (1) was amyloid (measurement conditions:
excitation wavelength of 446 nm, and emission wavelength

of 4%0 nm).



15 followng fornmula (2-1). [0328] B-BGX100 CO (2-1)
A-BG [0329] A graph in which vabues converted by
probit 20 transformation fromthe obtained inhibition
ratios were plotted relative to |ogarithnms of
concentrations of conpounds for eval uation was
prep@PeBlto obtain an approxi mate straight |ine by

t he Iea?t square nethod. Using the line, a 50 %

i nhi bitit8h SrEIRE i o e dirhod desrpiohes figy a
evaluation (hereinafter referred to as ICspa_ val ue
vvashd ?E?W%%dfﬁiggng‘?t heeF/a?Le' as aﬁ‘lal'i"#o?cga(t‘%'ﬂ?oun S

of ki ptyplogach, eompRUng LoT Syl uel PR SRl o

5 ONPR: ' ' h '
Conpoun sﬂﬂygy%]%%w%&%%f va ue%irg%f-rt?ée{ls? %]raerg 100 2®

and[tiar i ghegTR{d) Nidy Wrddhaw | O t 9%y et

and Thioflavin T vvyhi ch a% Eggéner aﬁ%ﬂ k%g\?%@gg%ave nreer

af f2ni4y-anirroptgiwl XberTher sl 15, oy dhmio 1GoUNAs: hanol .
11-3 has good affinity with anyloid |Iike | MPY. [0331]

10 Faflenge Red Csivhaflawsn o arfie rmesdntl -Confad unds N-

Experi ment. Conpound for |1C50% val ues eval uati on

( nrbiMa Sy Ieskg ateny B e ok dergd sRelhesriga ftier referred

10C0q3923§|ve Exanmpl e

15

20

25

6-Me-BTA-2), commercially available reagents were
weighed and used as they were.
[0321)

(4) IMPY was synthesized according to the method
described in a literature (Zhuang, Z.P., et al., J. Med.
Chem. 46, 237 (2003))

[0322]

(5) Each compound for evaluation or ethanol solution
thereof, an ethanol solution of [*?*°I]3/-I-BTA-0 prepared
above in (3) and amyloid Suspension prepared above in (1)
were dissolved in 1 % bovine serum albumin-containing
phosphate buffer (pH 7.4), and samples at final
concentrations of each compound for evaluation, ['?°I]3'-
I-BTA-0 and amylcid shown in Table 2-2 respectively was

prepared.



[1-2 Thioflavin T X1000 Conparative Exanple 11-3 | MPY
25.8 Exanple 11-7 Conpound 1178366.9 [0332] Exanple
I1-8 to 11-9, Conparative Exanple 11-4: Measurenent
of partition coefficient based on the octanol
extraction nmethod 15 [0333] Partition coefficients
basEBB 2t t he octanol extraction nethod (hereinafter

ILQY

LA L

(kerelnafter r eferacagdt o| aSomBBBFrat{@334] ['‘Adizet hyl
et NBfPSEaMERY gn of fenpoundf Idombopnégmred | ATE@Npl @ Amyloid
11- 3 (Exanpl ¢ ﬂalsaa,tland et Byrlwdtien sqlapncentratipn

referied tp as 'FO%E@“%”OL% were measured, i ch .
oS L A PR T el

of| coappatidell- 2 prepared 1n Exanple 1I1-6 (EXanple
11- 9fxammrd a dicegbykecet her sol ution of] [ 1231]-1 MPY
preparigdiin |Reference Exanple Il-1 (Cqonparative

Ex anppaerativa) %ﬁref each| di | ut®Fwith 10 ng/ L

a$ coFkanplaci - COM #f"ﬁ?‘?lg W&Fﬁ? rnccl sal i ne

sol ut iTdn2 and adj usted tlo e comoepinbBi ON1 pmol/L

of CotpBGtNBe/[ L. To 2 mL o% 9 |51c pL each of the
pi epBrableanpl e SPYL i onis g 8 m. of 10

| [ EIphosphat e buffer (p H 7 4‘3 ddded, fol | owed
by sF*%Wﬁlﬁg forcqmpose@onds After the 10 m xture was

centriftuged with IE-Bow speed centrifuge (2000 rpm

(AN

60 m n.), the octanol |ayer and the water |ayer were
sanpl ed each in an anount of 1 nlL, and subjected to
5 [0324]

{(6) Each sample solution prepared above in (5) was
filled in each well (about 0.3 mL in volume) of a 96-well
microplate. The microplate filled with the sample
solutions was shaken at a given rate (400 rpm) at 22°C
10 for 3 hours. Then, each sample solution was filtered
through a glass fiber filter (trade name: Mulutiscreen™-
FC, manufactured by Millipore), to separate the [*5I113’-
I-BTA-0 attached to amyloid from the free [***I]3’-I-BTA-0.
[0325]

15 (7) The glass fiber filter used for the filtration
of each sample solution was washed with 1 % bovine serum
albumin-containing phosphate buffer (pH 7.4) (0.5 mL x 5),
and radioactivity of the glass fiber filter was measured
with an autowell gamma system (manufactured by Aloka,

20 Type: ARC-301B) (hereinafter, A denotes the radicactivity
level in a sample with zero {0) concentration of each

compound for evaluation, and B denotes the radioactivity



measur enent of radioactivity count with an autowel |
gamma  system (Type: ARG 301B,;p@nufactured by Al oka).
Usi ng 15 the obtained radi oactivity count, | ogPoctano
was cal culated in accordance with the equation (2-2).
[0335] Radioactivity count of octanol |ayer -(2-2)
109Roelana? a 481k (wiRadimandi gl gowrt Hifghwat er

| ayer [0336] 20 The results are shown in Table 2-4.

Al lccgurgduradsi ors ewesch dio gRogicural  ficat werdietatsiem)l and
3. It is known that conpounds perneable to BBB show a
| o BF&Jlanol val ue between 1 and 3 (Dougl as D.

Di schlno et al., J. Nucl. Med. (1983), 24,

p. 1030- 4 SFEP?HE§G1WP ﬁsspéywﬁ@@ CRRCapHiRg235 umol/L of

°°%p-3f e s B R Sl R -E?BLT%Z% Pé%déﬂt mo1/L of
d | |
oM q, SO R R SRR P Sone,
|| QQHRQQQQ | 11-2 2.
[0338] 5 Exanp sledf%ls?:fgbe@(% 1%09(72?% 33%5350 F%a%ure 2
1lx5dlcukaawﬁq nevefl tr@HéfﬁééghkéEYréﬂléaQEﬂbﬂt?nﬂevel

cl earance [0339] Using Conpound I1-1 (Exanple 11-10)
angraGodedimed ks 2heEvanploeoundl thdidatitiwi¢gune®el, and

change of radioactive 10 accumulation in brain of
10 ppheew dnathearalenlageonobd) the inhibition ratio
(hereinafter referred to as BG).
[0327]
(9) Using the radicactivity levels measured above in
(7) and (8), the inhibition ratio was determined by the
15 following formula (2-1).
[0328]

B-BG
A-BG

x100 (%) {2-1)

[0329]
A graph in which values converted by probit
20 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
25 compound for evaluation (hereinafter referred to as ICso
value) was determined. Using the value as an indicator,

affinity of each compound for evaluation with amyloid was



was neasured. [0340] A diethyl ether solution of

Conpound 11-1 (Exanple 11-10);pfepared in Exanple

11-3, a diethyl ether solution 15 of Conmpound 11-2
(Exanple I1-11) prepared in Exanple 11-6 and a

di et hyl ether solution of [1231]-1MPY (Conparative

Exanpd rudiled) prepared in Reference Exanple I1-1 were
each diluted with 10 ng/ nL ascorbi c aci d-cont ai ni ng
physi3d®gi cal saline solution to adjust radi oactive 20
concentration to 8-12 MBg/nL. 0.05 nL each of the

pr epar efCsanp} Bis o litears eeppdundcien evafration is shown
t hi opental anesthesia into the tail vein of the rats.
Thetlt afaPifer?s 3 sabPMpPrEedsby IbPeEBPHE Y AEmraBdéRPRaPt less

ol 0 i SR S oo
SR il 70 o2 G961 NS, SRR B e

N L

m nut-es mafd Qloddh @ Fifira el QﬂthF%ﬁ)i%&d t1f1¢ce5 IMPY,
radi oactivity |evel of the rest of the whole body was

megdow3ad in the sane manner as above (hereinafter
referred to as Bin this Exanple) . Using these

10neasurBnele Iesul TG r\a:lhmtoﬁ/e:lcb stre&nnu amm:emnﬁﬂ t

15

20

vei git—of—brarnm—(A-Bfg)Tat e b v ot
10 were c&kpesiaeet in afcor Ouna f fthe folj[:ctﬁti‘ hfes

forr 'Cﬁ éf%tfb ﬁﬂgm e antets VWﬂ e used—for—the
exper i mEnt att Et'w"lhe egpect i v&opgaeRgdoi nt s. [034H10OU

Comparative Example

IT-2 Thioflavin T >1000
Comparative Example

TI-3 IMPY 25.8

Example IT-7 Compound II-3 66.9

[0332]

Example II-8 to II-9, Comparative Example II1-4:

Measurement of partition coefficient based on the octanol

extraction method

[0333]

Partition coefficients based on the octanol
extraction method (hereinafter referred to as 109Poctancl)
were measured, which are generally known as an indicator
of permeability of compounds through the blood-brain
barrier (hereinafter referred to as BEB).

[0334]
A diethyl ether solution of Compound II-1 prepared

in Example II-3 (Example II-8)}, a diethyl ether solution



15 %9Dig= A x100 .. (2-3) B x brain weight [0342]

The results are shown in Tablezx5 As shown in Table

2-5, Conpounds I1-1 and 11-2 showed a significant

radi oactive accunul ation |ike [1232]-1MPY at the tine

20 point of two mnutes after the injection, and then
shovie Compausrtieicy? tnyrarspied] yire |[Bs@mpdwayL I 6@xample II-9),
mnutes. These results suggest that both Conpounds )

| | 2ndarRd HEThHo sy Joanhef rlandleddBY| Prgpaged in
brain and rapid clearance frombrain Iike [123])

_| MiSference Exanpla izl TSparakiv, FoRels 4 1-2) were
di stri.but.i in _brai f th t d,af.t
e LT L M S R e S L

Js J 0 f . f 5
SREP B O M) i St
Conpeud 2192 Lorehtd8tq. Bl ol bolQol Ml /BXamts 2 mi of

Compound 11-11 11-2 0.89 0.66 0.13 0.04 ™ Conparative
Exaatle@iol23b- hiYPéakhlBf0+9é @répa@eldsahbie 8oll0846hs was

Conparative Exanple 11-6: ex vivo autoradi ogram of

123lddeldyPY wsi g ridt mmofl /amphoisgphianpebiddenrodeH 7.4) was
added, followed by stirring for 30 seconds. After the

10 mixture was centrifuged with a low-speed centrifuge (2000

rpm X 60 min.), the octanol layer and the water layer

were sampled each in an amount of 1 mL, and subjected to

measurement of radicactivity count with an autowell gamma

system (Type: ARC-301B, manufactured by Aloka). Using

15 the obtained radiocactivity count, 1logPoctancy Was

calculated in accordance with the equation (2-2).

[0335]

Radtoactivity count of octanc! laver ) 5

logP,.. =lo (
9 Foctanol 910 Radioactivity count of water laver

[0336]

20 The results are shown in Table 2-4. All compounds
showed logPoctane1 Value between 1 and 3. It is known that
compounds permeable to BBB show & 10gPoctanel Value between
1 and 3 (Douglas D. Dischino et al., J. Nucl. Med.,
(1983), 24, p.1030-1038). Thus, it is implied that both

25 compounds have a BBB permeability like IMPY.



10

15

20

25

[0345] (1) A(31-40 (rmanufactured by Peptide

Institute, INC.) 10 was disso] ;¥§d i n phosphate buffer

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

ng/ mL of a suspension of aggregated A(3 (hereinafter
referred to as anyloid suspension in this Exanple).

[ 03437115 (2) 2.5 pL (corresponding to 25 pg) of the

anyl oid suspension was injected into an anygdal oi d

nucl eus onTahée 8rde bDOgBR.ABlLe Vlskapfr ahe( presekt compound

Al ’7 [y
old). As g—control; pt—of—a—phosphate buffcree

physi of 09| cZKPREATSHE kol LCPRRPYAL 7. 1) aakeris

into an arry@?]@laeﬁﬁl‘rﬁjcl eu§1221$ _Oﬂ\,lﬂyhe bt her sli_@e of the
rat. The ned day afrer the injection
of the aﬁmeEQPBMSQEQSIO@m@ﬁﬂnahﬁpiphDSphatQﬂ@uffoEd

physi ol ogical—saline solution (pH 7 4 [0347] (3)
[1231] - | MPExamsiedirssol vecongduad 1020/ nL ascar.hic - 125
aci d- cont a-ninrg—physiolegieal—sali-nesolutionto

obtain a sanple solution (29 MBg/nL in radioactivity
concentration in the sanple solution) . This solution
wad 0Bddct ed under thiopental anesthesia into the rat
throu%h the tail 5 vein (dosage: 0.5 nL, dosed

r adraRPEeyilly101 205 TR 1, o fOMPErakiYe Emmmle gay5:
BrﬁLn was rennved S after the |n ect|on to
pr-e.'- meg t: 1 : ) >
nlqbggg?e (type CWBOSOS nanufactured by LEICA) The

brain slfice was exposed to an imaging plate for 20
h?UVSBUsaﬁ@ RapduiRge 1afal (¥sadiphRs 1¢an bl ednautchyodfd TI-
of a Bio-

2 (Example II-11), a time course change of radioactive

60 ntnut
s il A

accumulation in brain of male Wistar rats (7-week old)
was measured.
[0340]

A diethyl ether solution of Compound TI-1 (Example
II-10) prepared in Example II-3, a diethyl ether solution
of Compound II-2 (Example II-11l) prepared in Example II-6
and a diethyl ether solution of [***I]-IMPY (Comparative
Example II-5) prepared in Reference Example II-1 were
each diluted with 10 mg/mL ascorbic acid-containing
physiological saline solution to adjust radicactive
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



I magi ng Anal yzer (type: BAS-2500; manufactured by

FUI FI LM Corporation). 15 [0349] (5) After the

conpl etion of the imge analysis using the

Bi o-i magi ng Anal yzer, pathol ogical staining with
Thioflavin T was carried out to performinmagi ng by use

of raamiifdawariasicancegearedimsaene ddmnfartty ed by M KON s

20 Corporation; type: TE2000-U nodel; excitation
wa\E{aangiteh: wid00-a440 nyhie déteentdlomnadwedeengidetettdr type:
nm. Thus, it was confirned that anyloid was
deFdsidle dragm fiaed wididc Y OHYO KOKFH) KOQuYBhs@lo. .23t&.d. 2, S,
2-5 shows inmages by autoradi ogramand Thioflavin T

st d&i%hidm§ &0 tHEUSES Ridiercdbst ippectien.o FWRERAT, the

anyl ai.d was i,njected._intracerebrally. As sho N

B¢ %@%%ﬁ%‘”ﬁn&ﬂ?@& e dhE 36 Ot thag iwg@\qcﬁtéi Pdy was
was, - served _in the a dal_.oi d nucl eus_aqn. the
o Beaedtl T RS Sa BRB-BR e eRsiehSeE i el
bu I -~ eci f:i.Cc u hQR e in
DUk Hos B REE EC AICURMAENGY V0 ORICENEe 1
Exgepkerbieh?: rERuflitmmiban ook tiFRIEAg i patibdl fekNunit
brain [0352] The follow ng experinment was carried out
i nweid@t bd biGiexasipggwhatheheamgkpedtiebtamd @afints
be i maged by the conpound of the present invention.

10[ 0983 Calcnlat4? (Wahorowdsndeswakhethienfphdsphageformula
buffer

(2-3)

Three animals were used for the experiment at the

respective time points.

[0341]
165 %ID/g = A <100 « - (2-3)
B x brain weight
[0342]

The results are shown in Table 2-5. As shown in

Table 2-5, Compounds ITI-1 and II-2 showed a significant
radiocactive accumulation like ['#°I]-IMPY at the time

20 point of two minutes after the injection, and then showed
a tendency to rapidly clear away in 60 minutes. These
results suggest that both Compounds II-1 and II-2 possess
excellent transferability to brain and rapid clearance
from brain like ['**I]-IMPY.

25



(pH 7.4) and shaken at 37C for 72 hours, to obtain 1
15 ng/ nL of a suspension of agggegated Ap (hereinafter
referred to as anyl oi d suspension in the Exanples).
[0354] (2) 2.5 uL (corresponding to 25 pg) of the

20

anyl oid suspension was injected into an anygdal oi d
nucMhM%ﬂon one 20 side of a nale Wstar rat (7-week

dl)ab SCoqita dac%:ﬁf(ﬁj ogt ‘% hat r%.flf erg
IIH(J%%?%ES%?%Q%M%?T%E Jnt f3gi?1?Hﬁﬂliﬁﬂﬁ?ﬂﬁ;ﬂﬁgg————————~

Ul

rat. The rats were exarmi nec‘fh'factlve tnbulﬁ)%on e()e"cfmlt weight
of the afgripeidd suspensironar—the Jh M ey 30 | After 6o
buf f er ed phyS|oIog|caI Flge soluth%g %pH %ﬁgin min
TU%@%h {3) UO%BHJ&Ein-L was dirgsotved a0 ngi '
ascq&bh@ ac| d-cehtal ni ng Whyélolog|@a$2sal|ne03@1ution 0.01
10 gxadid? ootQiH Ssanpt e sotutTjom (22 vBgfnt—m
radégagi?V| B Oqgngentratﬂbﬁ9|n t he0s@mpl @ soPwti on). ©0.04
Thnpag@t ild DN Was 1 nj gcted undgr thi opental
aneskhgsd @ | Ntorthgy al threugh | the 4ail |veip a3 0.09
(dosages 0.p nL, dosed|radioacti|vity: 11-13 5 MBq
equi valent). [0356] (4) Brain was renoved 60 m nutes

after the injection to prepare a brain slice of 10 um
5N o L,gkness with a mcrotonme (type: CMB0S50S,
nanu actured by LEICA) . The 10 brain slice was
expempdrhPio8 EXBALAY Rhake BY 14%oNQUESrad?BdrERCBE 12°1-

| TBge anarysts was carrted out by Use of & B O-

| mragPFgudiabyzet s( b¥pamyBASd250§ecoBAURMaGEUr ed by
FUJI FI LM Cor poration). [0357]
[0345]

{1} APi1.4 (manufactured by Peptide Institute, INC.)}

10 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
aggregated AR (hereinafter referred to as amyloid
suspension in this Example).

[0346]

15 (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 ulL of a phosphate buffered physiclogical saline
solution (pH 7.4) was injected into an angdaloid nucleus
on the other side of the rat. The rats were examined 1
day after the injection of the amyloid suspension and the
phosphate buffered physiological saline solution (pH 7.4).
[0347]

[**1]

(3) -IMPY was dissolved in a 10 mg/mL ascorbic



15 (5) After the conpletion of the imge analysis

using the Bio-imging Anal yzerss pat hol ogi cal staining

with Thioflavin T was carried out to performimagi ng

by use of a fluorescence mcroscope (manufactured by

NI KON Corporation; type: TE2000-U nodel; excitation

wa\eedl ighgptcmt 320 1400 MG imhogdetadc tdadri ngasellergiom t47@btain a

nm. Thus, it was confirnmed that anyloid was _

depewirtled sod utherns| (2% MEH/QL i gledidagisgityFicgneengration

shows i nmages by autoradi ogramand 25 Thioflavin T

st dithithg SRMEHE Hodivtigmice Bhiph8oluEien waki épjected

anyl oj d s injected intracerehrall As sh in .

£ hUROE T e PRl SRR ATRIPAtIR Sher Z@Todigiopay the tail
-was, _.observed in the anygdal ai d_nucl eus_on_the side_to
SWhVEHT (BB 25tie Cary P10 SRS Re e G e L dordd® BRY

th t.her d, no significant accunul ati on of

ra%iﬁggﬁlfgﬁg'mas observed in the anmygdal oi d nucl eus

on tohggyi de to which the physiol ogical saline

solution was injected, conpared with 5 the other

sites. @) tbeaaut apadiregoesy kot iAutascdfubat tha ofijection

radi oactivity was observed at sites other than the

si ttes prepaltiech dmplici dlias of] 46t @t iFr tlnicheessewdkh a

of Thioflavin T staining, it was confirnmed that
0 ampiisir@tmae gicadent CM30BRE | smeauwfRetareddpPyadEl¢hly |Ehe

10 _accunul ated (Fig. 2-6b). 0359] Thus, _Conpqund
L Tod o fea P MaFe SRAFGRLER BN ATBGNISaPI O eaEorng0 hours,

° S5, BT 4R, LDt BBttt G, OCGBICHEC mio-
Obiﬁ%&%ﬂgiﬂng%gggk'uygﬁe:TB§§§2%%%9|Eﬁnufactured by
FUJIFILM Corporation).
15 [03439]

(5) After the completion of the image analysis using
the Bio-imaging Analyzer, pathological staining with
Thioflavin T was carried out to perform imaging by use of
a fluorescence microscope (manufactured by NIKON

20 Corporation; type: TE2000-U model; excitation wavelength:
400-440 nm; detection wavelength: 470 nm). Thus, it was
confirmed that amyloid was deposited on the slice (Fig.
2-5hb) .

[0350]
25 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 radicactivity was
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suggest that Conpound I1-1 possesses an excell ent
capability of inmaging anyloid j4x the tota

aut oradi ogram inage. These results al so suggest that
Compound 11-1 is a compound that possesses a high
specificity to imaging 20 of intracerebral anyl oid.

[ 03B ervecanpl etk -ahdrgdadnfiid midieusofon mhel ’ddef to which
anyloid in brain [0361] 25 The sanme procedures as in
Exdhs enmyl-oizl werspensdciomasd iexeeptedysibug alb® mphrl

sol ution of Conpound 11-2 in ascorbic acid (the

r adiRS&dtfiive assnar@atdarowast ohsieaveshpne whdltet mas teas where
25 MBq/ . 129 - [0362] Fig. 2-7 shows inages by
aufﬂﬂaﬁghgﬁﬁﬁzﬁﬂf IiESHHeAvin T staining of the brain
S|H%§ gf the rat to which anyloid was injected

i ntae errally. As shown in 5 this figure, a marked

ac [ . _observed in the
an%%%g’?%a JAHT PL jﬁ

pld, in
suspgnsi on was injected. Fromthe result of
Thioftavin T staining in the site where radi oactivity
wago3gegunul ated, it was confirmed that anyloid was
present in 10 the accumnulation site. On the other
hand, MMesifgriilfowdaat experumenat wae ehrtraddoadti Vnt pyrder to
was observed in the anygdal oid nucleus on the side to
wheghAmine phgsheroghyabidsahi beadol gaiohewamagafebyethe
conpared with the other sites. 15 [0363] Conpound
11°9"BRYREd CSorBer RUFEEEEI $BVEBELRBF at i on

[0353]

o a'

(1) ARi-42 {Wako) was dissolved in phosphate buffer
(pH 7.4) and shaken at 37°C for 72 hours, to obtain 1
mg/mL of a suspension of aggregated AR (hereinafter
referred to as amyloid suspension in the Examples).

[0354]

{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 physioclogical saline solution (pH 7.4}.
[0355]

{(3) Compound II-1 was dissolved in a 10 mg/mL

ascorbic acid-containing physiological saline solution to



in sites other than anyloid injected sites, but the

accunul ation was highly suppressed as conpared to

1231- I MPY. As a result, the whole i mage was provi ded

with a 20 high capability of imaging anyloid. These

results suggest that Conpound 11-2 is a conpound t hat
posAESIes aa dangll S pedivtiiein Y220 MEREgIINd nofradicactivity
intracerebral amyloid. 25 - 130 - [0364] Exanple

11 <cbhcedmaidsins iof ﬂbq:&ample-solution) This solution was
hydr oxyet hoxy) phen i odoi m dazo[ 1, 2- a] pyri di ne

( néaul ecagicdo addere t ¥G@Pﬁ@¢@d ﬁ@ﬁ@FhSSPQBGBFOSGhﬁLréﬁ through
ethyl acetate was added to 8. 60 (carrespondi ng

46 5 ewﬁ@ﬁﬂ ¥ ey pre8agEenitdé g o@P&Fﬁ r§d§9§§§ﬁ§ﬁ6ﬁ 11-13
5O %@ICh a.s &&lon of 2.50 g (corresponding to 22.0
aﬂf xyacetophenone in 10 50 m1 of ethyl
acqbg%% was added. Then, the resulting m xture was
refluxe& After 2 hours, the reaction mxture was

cool ed qg““BEQlﬁOQHbtngSQQEUES ﬁﬂguEéEtQEEQr tﬁgelnjectlon

resultlng filtrate was concentrated under reduced

pre@sg&epa¥aear@&h@ﬁesm@@edbisqbvgﬁ KA ehhyknaeet aieh a
and 15 subjected to decol oring operation with addition

of mactoremechaypeal cMBbens,t hanu€avkiireg »l LETICA)WasThe
filtered and concentrated. The resulting crude
10 pr bdaén wadcpuwiti edpobpdf Eashnsimagangeplabbeufrr 20 hours,
chronatography (elution sol vent: hexane/ethyl acetate
apg) thgnopiaph QnﬂiY51526a€c6?F§é§én8Pﬁg Youge. gt a Bio-

D hg9ho aRh0T8e8 (e Y] °XXaosk8Bhenone LEL e By

FUJIFILM Corporation).
[0357]

15 (5) After the completion of the image analysis using
the Bio-imaging Analyzer, pathological staining with
Thioflavin T was carried out to perform imaging by use of
a fluorescence microscope {(manufactured by NIKON
Corporation; type: TE2000-U model; excitation wavelength:

20 400-440 nm; detection wavelength: 470 nm). Thus, it was
confirmed that amyloid was deposited on the slice (Fig.
2-6b) .
f0358]

Fig. 2-6 shows images by autoradiogram and

25 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 amygdaloid nucleus on the side to which



[0366] 987 ng (corresponding to 4.55 mmol) of

2- brono-3' - hydroxyacet ophenonggénd 1.00 g

(corresponding to 4.55 25 nmmol) of

2-am no- 5-i odopyridi ne were dissolved in 50 nL of
acetonitrile. The resulting solution was refluxed in

an twid sgtlviatl shidErfsdror? WwasurisijeAftdesl. t ba chapbehe®nhand,
of the reaction, the reaction solution was cool ed down

t o no Fpnifdaante grsnatued, i on o fpreciipiacatiod tyewas observed
filtered and recovered. The precipitates were washed

Wit %W%h%%wﬂﬁ@d amdde sddecse phdsbutde

The, res tlngﬂﬁru e crystals were suspended in a

mi PLYSS i SO MR8t MRSar@IECkEdof Compared with
Th b t t
Sy G BgCTEEPDENEEE . SuMut PoneHAST AUGH Fer bi6ETnd ¢ he
m )é%léqlﬁ]u%% l%% IOCI\Eatl’%.glo.a%[tl%l %E%S o%?e@ge%n at sites other

ul trasoni c was

fi Pch%e@h@n@lrt%%oxe%r %ﬁlfclho 21%1?iow5§3lihégege@.)(t#f&n the

sufficiently washed wth wat dri under

r egtesed tpbess*hﬁaﬂtamgbtralsmaaﬂn?g 160 ebEeepaRdi-A8dt ehat
2.76 mmol ) of 2-(3'-hydroxyphenyl’)
i oduyioddz opE, Er&hpmtldnnehéFsgteZWBerStEadEbactﬂﬁﬁﬁy is
15 Separately, 2.50 g (corresponding to 20.0 mol ) of
102 B?@H@éﬂﬁﬁﬁdl (Hig-2278bg . (corresponding to 40.0 nmol)
fazole were dissolved in 10 nL of
diﬁ@? Ayl f or mani de, and cooled to OC. Then, 5.50 g
(corre% ondi

t- : but ylrdSte gfﬂté’%ﬁ‘%‘%bgi1|'gné&’\)%'§f add&blenspdigacsgve
Al ' L XL L
58&uﬁﬁ§a£§?ﬁthggtﬂ%XEHEgsmgﬁ 8£|FB§QS%%Yi89g1f%F ated

t enper at ur e uPs, -8 Safura UM ch
sobutesn ¥A8 3HdREd AN BXthBALEHeLDESE LiABSNY £8 the

etQﬁlte matter observed in [*?*I])-IMPY. These results
suggest that Compound II-1 possesses an excellent
capability of imaging amyloid in the total autoradiogram
image. These results also suggest that Compound II-1 is
a compound that possesses a high specificity to imaging
of intracerebral amyloid.

[0360]

Example II-13: Confirmation of imaging of amyloid in

brain
[0361]

The same procedures as in Example II-12 were
performed except using a 10 mg/mL solution of Compound
IT-2 in ascorbic acid {(the radicactive concentration of

the sample solution was 25 MBg/mL).




acetate. The conbined ethyl acetate |ayers were dried
over anhydrous sodi um sul f ate,;zand concentrated under
25 reduced pressure. The resulting crude product was
purified by silica gel colum chromatography (el ution
sol vent: hexane/ethyl acetate = 10/1) to obtain 7.04 ¢
(corrzesdonding to 19.4 mml ) of 1-bronmp-2-(t - 132 -
but yl di phenyl si |l oxy)ethane (Fig. 2-8, Step 3). [0368]
300 ng Kigpr respaidivey mghsegﬁf remHoranficrr(Ed -and
hydro§%£gfnyl) 6-i odoi m dazo[ 1, 2- a] pyri di ne was

vig ﬂh85agn¢mgopfd¢ hyﬁﬂ@rﬁdwp@eofaﬁ@esr@t to
ng correspanding to . 2.68 mol ) of potassium carbonate

ATiHerst §as HIRCtesy 1@&%&#@@%&4@" ngP% oshown in

et%%ﬂéﬁ&gghg%;eé %%%g%poac% dlp%za%ﬁgéﬁ ¥£¥&f¥ was
ehrbreoy=ghifh rR anesadtt Bngtauty skl bHe kids PP Wlen

W ety Wlo%ﬁetsﬁtsghygi%nc%ﬁg' 3§ ec%teay' AF&h dﬁ e | AYELPE of

were dri éd over a rous sodiu sul fate,

conggrifnaked wndenine Fc&d PhesSgHER. whBee &aaubbbagv1ty was
crude product was purified by silica gel colum 15
cheoramadeaphly (el wasonoadlivest: thexaasfebhydl wasepakgent in
= 3/1) to obtain 477 ng (corresponding to 0.771 nmmol)

10of the pgcupRlatibuot gidephedyl she oxyeehodnphenyl§igrificant

15

20

25

I odoi m dazo[ 1, 2-a] pyridine (Fig. 2-8, Step 4). [0369]
Zoaﬂ??mﬁﬁaFéBPr8§p6ﬂ§ﬂﬁ§cFéVGtY7YaﬁnﬁbfeéV9d in the

bu%wa?iaﬁsm BPFORYEt RBx G PhERGE] t8- PBisR TR BRYSbological
o PHLL e B BRE 18ho 005 Bl kR B Polhplbeq g the other

Paran
t etk ahgdrof uran sol uti on of

[0363]

Compound II-2 showed some radicactive accumulation
in sites other than amyloid injected sites, but the
accumulation was highly suppressed as compared to *?°I-
IMPY. As a result, the whole image was provided with a
high capability of imaging amyloid.

These results suggést that Compound II-2 is a

compound that possesses a high specificity to imaging of

intracerebral amyloid.



Ul'

t et rabut yl ammoni unf |l uori de was added thereto. After
the 25 reaction mxture was stifged at room
tenperature for 15 mnutes, anmonium chloride

sol ution was added followed by addition of 5.0 niL of
water and 2.0 nL of acetonitrile to filter
prectpéa4htes. The filtered precipitates were - 133
washed with water and acetonitrile in this order to
obtﬁlicamlllze) i-1¢or3esponsismoef 2 0[316(fol ) of

(Flg 2 8 Step-5) 5 50370] The NNR neasurenent

(2" &¥ oxyet hoxy) phenyl ] - 6-i odoi m dazo[ 1, 2-a] pyri di ne

(|n st andar d: tetranehtyIS|Iane) are shown

bel ow. aratus e CP 500
(manuf ac‘%uredé% @%@ eI ron: g‘% %@%aborl\%

Co. ¢ dﬁg&lv

di met hyI suI foxi de tg I_‘kélr\lel\fg{onanceq#r ec&lﬁaernlccy brf&&quzt)o Oéjtaln
8. %l uspertdiorm. 3:5) Whidia sblRAioch ¥ CMs2ld, 7.45

(s, 2H), 7.35 (t, J =8.2 Hz, 1H), 15 6.93-6.90 (m

1H) (cokfiGddndihg th @2H, mitdl) /3 (thydkoxyatehdghenone in
2H). [0372] Exanple 11-15: Synthesis of

106- t50 hutly |t athyl adedatE2'was added. Then, the resulting

15

20

25

hydr.oxyet hoxy) phenyl ] i m dazo[ 1, 2- a] pyri di ne £0373]
70 THeF S resh diedilvgrach oAisarnﬁohyuéﬁ othe’ r?gc ion

REE t%pheﬂ@cﬂlmﬁ;ﬁ&%@é% AT,

?kg?%?%ﬁéﬂfif% f?iﬂygﬂ%rhgﬁh%B U R34 %%%%r 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-37-
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 reaction, the reaction sclution was cooled down to



25 Then, 0.20 nmL (corresponding to 0.39 mmol) of
bis(tributyltin) and 14.0 ng (1&qcatal ytic amount) 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
undebn ecugedatiiressuhd phee ipdshdee wasepdiliteeddbynd
flash silica gel colum chromatography (el ution
solreentverieexan®het hybcipnteste weé lyasbedbvath 73. 0
ng (corresponding to 0.134 5 mmol) of

6- ecefgmniitstidenpnd dr3'ed 2hder reduced pressure. The
hydr oxyet hoxy) phenyl ]i m dazo[ 1, 2- a] pyri dine (Fig.
StéSS ithG3¢IPdeTﬁ§YﬁWR1ﬁe&@ﬁﬁeﬁ@ﬁPeP@§QIﬂ§ éfmﬂﬁéd
resulting.6- 10 trlbutylstanny -2-[

5 hy §Pd¥ye Ho?ﬁ)&ﬂeﬁ%lPlnwaﬁfa[fndZ aP&y&%dWﬁEhFPﬁgerﬁgwen

NAeEiberg L BRoRobes - eReRBbEs I ARan Pusliorelohste
%&%?oﬁl %rgﬁd thﬁgrE@BOfahaf¥h€°m1x£F9e Gggcgbﬁlcated
solvent: C orof or mdl ~resonance requency

50@oMHB) i BufeROukdnglan ngrﬁéonlhbwagh§ﬁ (ﬁacﬁk%e.
7.64- 7.50 (m 3H). 7.34-7.31 (m 1H) 18-7.17 (m

|HPre6iﬂ@taﬁe§7wéﬁe tH) re¢ed0ahly, récevérBdFEroﬂF&he
3.98 (t, J =4.3 20 Hz, 2H), 1.69-1.48 (m 6H)
10 1. 8esl82ngnmiBkEurel. $8£fi05enthy Ghphel. 9itht wyafler, and
7.4 Hz, 9H). [0376] Exanple 11-16: gnthesis of
2- F313@2undﬁydr@ﬁy@?ﬁoﬁy¥ﬁﬁéﬁ?h]t@ phbaini 84di W¥dazo[ 1
2- %Lg¥r|d|ne L L
respondlng 6 mmol) of 2-(3'-hydroxyphenyl)-6-
iodoimidazo[l,2-alpyridine (Fig. 2-8, Step 2).
[0367]

15 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.

20 After the reaction mixture was stirred at room
temperature for 18 hours, a saturated sodium chloride
golution was added, and extracted three times with ethyl
acetate. The combined ethyl acetate layers were dried
over anhydrous sodium sulfate, and concentrated under

25 reduced pressure. The resulting crude product was
purified by silica gel column chromatography (elution

solvent: hexane/ethyl acetate = 10/1) to cobtain 7.04 g

(corresponding to 19.4 mmol) of 1l-bromo-2-(t-



To 60 pL of a m xed solution of 6-tributylstannyl -2-
[3'-(2"-hydroxyethoxy)phenyl]iigga;o[l,Z-a]pyridine
(concentration: |Ing/nL) in nethanol/di nmethyl sul foxide
(in - 135 aratio of 9/1), 150 pL of 1 nol/L

hydrochloric acid, 15 pL of 1 mmol/L sodi um i odi de,

250mydy nd i gHs3F ] st e tilpdidle( ofg 274 dVBas 35, pL of

10 % (W v) hydrogen peroxide were added. After the

m xEB & ution was left 5 to stand at 50C for 10

mnutes, it was subjected to HPLC wunder the foll ow ng

condi t i M m® Obvrreseiding e 0.893 mmol) of 2-(37-

hydr oxyet hoxy) phenyl ] - 6-[ 1231 ] i odoi m dazo[ 1, 2- a] pyri di

ne NYGERHRIKENY 03 #8]i odmg mHEleE ldndi & ayy i ddsteuvies dissolved
Phenonenex Luna CG18 (tr.ade nane; nanufactured b

SPnaomelePICEE. SMAENYE o TamSsiempnRb i % Thd@r tesponding
(L d el Ao RARsI R GRS MAfoadRd thereto.
ul i ol,et~ Vi.Si . t tecti
we s ehorn S5 (e AR r 0 o2 Bliagy of 1-promo-2-

&r&2?&@%&@@%@h@ﬁyﬁ%ﬁﬁ%§&ﬁe%%ﬁ%esggngbdbﬁszggre%g.1QAfter

wat er was added to the fraction. The resulting
sokhii eeavwad cpamsedurlr aegh s ikevar sedophaseorcol uehrs, a
(trade nane: Sep-Pak (registered trademark) Light C8
10 Caratiugdgésdnemdiacnt chédrbeVabdnsiohheapaaki€ddamanat

of the packing agent: 145 ng) so that the colum
adggpggcggdaﬁgr@g|pémg§ with ethyl acetate. The combined

2-%3'-32"-h dr oxyet hoxy) phenyl ] -6 [ .
1284w dq8F 'aéfofyli‘}’z-ré] WeredineedTRECE oRORMIRGY ST PRSEHM

sulfate, and concentrated under reduced pressure. The
resulting crude product was purified by silica gel column

15 chromatography (elution solvent: hexane/ethyl acetate =
3/1) to obtain 477 mg (corresponding to 0.771 mmol) of 2-
[37-(2”-t-butyldiphenylsiloxyethoxy)phenyl] -6-
iodoimidazo[1l,2-a]lpyridine (Fig. 2-8, Step 4).

[0369]

20 477 mg (corresponding to 0.771 mmol) of 2-[3'-(27-t~-
butyldiphenylsiloxyethoxy)phenyl] -6-iodoimidazo[1,2-
alpyridine was dissolved in 0.98 mL of tetrahydrofuran,
and 0.93 mL of a 1.0 mol/L tetrahydrofuran solution of
tetrabutylammoniumfluoride was added thereto. After the

25 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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with 1 nL of water, and then 1 nL of diethyl ether was
passed therethrough to elute 2-J3'-(2" - 136 -

hydr oxyet hoxy) phenyl ]-6-[1211] 1 odoi m dazo[ 1, 2- a] pyri di

ne. The anmount of radioactivity of the obtained

compound was 112.9 MBg at the end of synthesis.

Fundahiied twie hlkGreanalndsiasatamicendectied thideoridee to
following conditions, 5 and as a result, the

r acitaahiamical mgur(ictor refspone icgmtaurtd 3 MWsasndld% f038AR " - (27—
TLC anal ysis conditions: TLC plate: Silica Gel 60 F254

( t hadie oredhoxan pheotyld ed -Bypdoitmibezol 1& 2Ga] pyimidine (Fig.
Mobi | e phase: Chl orof ornf met hanol /triethyl am ne =
106B25tB8t &¢t-or: Rita Star (trade name; nanufactured

by ra%t st) [0381] Exanple 11-17: Synthesis of

2 [B3703 15

e R R P L B
i 28. c [ NP
Tod e ot S e TS G 5 'GRCAT 2 50 14 dopeReroni e

t o (Whirehna1SakdhbaRdof t8t+8mBnt¢eLheaRaNdibre shewfOnB1ow.
nmol ) of 4'-hydroxyacet ophenone”in a m xed solution

of {(8@7af. of ethyl acetate and 50 nL of chl orof orm was
added. Then, the resulting m xture was refl uxed.

After BMRoapparbitasr eapilioyedt X¥-ECRaS 0dodmadhuZactdomed by
to roomtenperature and filtered. The resultin

fi PRPareEhasStEonceRtiapebabpyakor¥dbeed bﬁéssdgEQLThe

resi dug _was_di ssol ved in,ethﬁl acet at e _and subgected
to H-NMR (solvent: dimethylsulfoxide-dé6; resconance

frequency: 500 MHz): & 8.91 (s, 1H), 8.35 (s, 1H), 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 TII-15: Synthesis of 6-tributylstannyl-2-[3'-(2"-

hydroxyethoxy)phenyl] imidazo[l,2-a]pyridine

[0373]

70 mg (corrésponding to 0.184 mmol) of 2-[3'-(2"~
hydroxyethoxy)phenyl] -6-iodoimidazo[1l,2-a]lpyridine
obtained in Example II-14 was dissolved in 4.0 mL of
dioxane, and 2.0 mL of triethylamine was added thereto.
Then, 0.20 mlL (corresponding to 0.39 mmol) of
bis(tributyltin) and 14.0 mg {(a catalytic amount} of
tetrakis-triphenylphosphine palladium were added thereto.

After the reaction mixture was stirred at 90°C for 20
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decol oring operation with addition of active charcoal.

- 137 Then, the resulting solysjon was filtered and
concentrated. The resulting crude product was purified

by flash silica gel columm chromat ography (el ution

sol vent: chl orof or nf net hanol = 20/1), and

r ecryut ) | §lze dsdl Ferom ved hyd i st lad e /et nel & eddigyad

to obtain 7.25 g (corresponding to 33.7 nmol) of

2- oEure . hylleoxgsdeiuepesopariBigd Byl@laShepillica gel
[ 0383 987 ng (corresponding to 4.55 mmol) of

2- 1y Chrena g BRIt etedpifdiion e eiet. :0hegane /ethyl
(carresponding, t.o 4.55 mmol ) of 2-ani no-5-iodopyridine
weriS 0| /el Tn 150 GHER 107 THodt 819 {/GqREeSPRRALNg to 0.134

[ l. fl d i i1 bath
1 0Br B P A e B or che

' t | Ut I .d to 1
s e e R e e AR

reg@vegy ad.. The precipitates were washed with
acetonitrile and dried under reduced pressure. The
r egwistziang crude crystals were suspended in a m xed
solution of 10 nL of water and 1 nL of nethanol. Then,
20 aboUthel MR mefa saureatantatredudad oh hhdr egendarihonat-e
solution was added thereto, and the m xture was
sofréRuEdlstenngl2ndtés (@€ng an ul trasoni ¢ washi ng
Precipitates were filtered_ and recovered

machi_ne. Ner, TE€ ,
fr E‘Pﬁi?ﬁ’él*’e?ﬂ@%w PREMMLALULE22_( 1 RcAbRYF§dhRshédnhprnal
wat.er nd 25 dried. under_ reduced pressure, to obtain
027 R IR F dor PEEEONTRhY FOL5595 ARG oM Delow.
2- ((437Bydr oxyphenyl) - 6- iodoi m dazo[ 1, 2-a] pyri di ne
(Fig. 2-10, Step 2). - 138 -
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, T = 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).
[0376]

Example TI-16: Synthesis of 2-[3'-(27-

hydroxyethoxy)phenyl] -6- [***I] iodoimidazo[1,2-a]pyridine

[0377]
To 60 pL of a mixed sclution of 6-tributylstannyl-2-
[3' - (2”-hydroxyethoxy) phenyl] imidazo[1,2-alpyridine

(concentration: 1lmg/mL) in methanol/dimethylsulfoxide (in



[0384] Separately, 7.0 g (corresponding to 50.4 mol)
of 2- bronopropanol and 6.86_g;{g€orresponding to 101
nmmol ) of im dazole were dissolved in 50 nL of

di met hyl formam de, 5 and cooled to OC. Then, 7.59 g
(corresponding to 50.4 nmmol) of

t - butyati ored fiyd chi pr o550 | ameofvas meltéd hpRreito.orAf tefid, 15
the reaction m xture was stirred at room tenperature
f oruR4ehourmmol AL wasd Surp pl ediede ed2 30 tiiL aof sEf Ul ettt um
sodi um chl oride solution, and extracted three 10 tines
wi t3PdRdg I9f 2ThdiBq Rred comiineaf di ®thylw/stihdrydragesy s
were dried over anhydrous magnesi um sul fate, and

coni%ee‘?ﬂ’fja{%eed”eﬁﬁjéd etucedtsresdar @lmﬁespé%npnnyas left
R A LS e L L o o

1 bl%})dn!?)aert %%]tslycfwd]inr%t% lon propg’ all(nFl2 (34"~

of 6}9{(4' - hyadr Q)Pgﬁeelﬁg] )g.egclpg %“B[Qiftz% [53] pyrl r)ldme

wasricgsdwved 20 in 30.0 nL of dlnethylfornan1de and
2.47 g (corresponding to 17.9 mmol) of potassium
carligvatle was added. Then, 1.51 g (corresponding to
5.95 mmol) of 1-
10br ono- HRLC mandidiimstshy| si | oxy) propane was added
thereto. After the reaction m'xture was stirred at
r o&MLPEy e FRErQNENeX dlung §dyps (tiradgadadgpprappiecgured by

sat ur ed sqdi um chl ori de sol ution, and
ex??jf@to -t S witt R & Hyl© EF8tate. The

ﬁ@%}ﬁg %Eg l a%e aketrl%X%T§dW%§S dr%%deP%%Fgaltrlle =

ous*so IUH]S fate conce
un@@r/sroe%cw W0eSIY Grinlfi@ghesul ting crude

15 Flow rate: 1.0 mL/min.

CTI‘

Detector: Ultraviclet visible absorptiometer (Detection
wavelength: 282 nm) and radicactivity counter
(manufactured by raytest: type STEFFI)

[0379]

20 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

25 and collects 2-[3'-{(2”-hydroxyethoxy)phenyl]-6-
['**I1icdoimidazo[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"-



o

product was purified by silica gel colum

chromat ography (el ution sol vepi; hexane/ethyl acetate

= 1/1) to obtain 1.52 g (corresponding to 2.99 mmuol)

of 2-[4"-(3"-t 5

but yl di met hyl si | oxypr opoxy) phenyl ] - 6-i odoi m dazo[ 1, 2-

a] pyydebiee (bgy) Zhdlyl Step[4)1] {83S8HhiddzdR B -a]pyridine.
(corresponding to 2.99 mml) of 2-[4"-(3"-t-

butTheli aredinyt sof oxadt @poxiy) Phenyt | e | sistd Al zoddp@ind was
10 a] pyridine was dissolved in 5.0 nL of

t et¥ehydrdBaratn, thamnmh®. ©B sintesid. 0 Fuopithier, the TLC

tet rahydrof uran sol ution_of _ o

t et AR AR Yameer ddiediaherwing ondgtions,

t he eaction n1fture was stirred at. roomtenperature

f or®0 i h R Grnidtf RTH DSHEC B0 IRRG Y witls il epmpound
foh}q¥g97by 15 the addition of 10 nL of water and 5.0

m_ ‘Gt ace%t'onitri le to filter precipitates. The
filﬁégggﬁprecipitates were washed with water and
acetonitrile in this order, to obtain 1.03 g
(correspondidel $94 @ &Indi@dndf 2-[4'-(3"-

hydr oxypr opoxy)phenyl ] - 6-i odoi m dazo[ 1, 2- a] pyri di ne

(FTL.C Rate:1G1i19ep &l d038(] (tihid\MBrmBamdi®ittured by
results of the resulting 2-[4'-

10( 3'Melydr ex yJor.opd@ag).phenyl ] - 6- i odoi m dazo[ 1, 2-a] pyri di n

15

20

25

e (internal standard: tetranethylsilane) are shown
be Mokl le2 PHaEEs s IChivvr ofsray/ mekdaaved)/dyd ¢t hyNRrEoR 50300/1/2
(nanufactured,?y Japan El ectron. Optics Laboratory
COPFtEF&PI(JﬁéLf)Stfﬁ-Nﬁﬁa@§bP@&%ﬁ manufactured by raytest)
shg%gg Hfornanide-d6; resonance - 140 frequency: 500

) 8.96 (s, 1H), 8.33 (s, 1H, 7.98 (d, J =8.7

H2 gxaltb1le’ 140165 sPdkbnebil0 Jedn 47 §3F H2,

hydroxypropoxy)phenyl] -6-iodoimidazo[1,2-alpyridine (non-

radicactive iodinated form)

[0382]

50 erof 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
chlorocform 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.



2H), 4.63 (t, J

= 5.0 Hz, 1H), 4.17 (t, J = 6.0 Hz,
2H), 3.72 (dt, J = 5

. 0, 6.O_F¥372f0, 1.98 (tt, J =
6.0, 6.0 Hz, 5 2H). [0389] Exanple 11-18: Synthesis
of 6-tributylstann 1-2-[4"-

hydroxypropoxy)phenyl]|n1dazo[1 2-a] pyridine [0390]

10 Beml tdie atdpul taioet adel waisoradaed fiidl el hd
(corresponding to 126 nmol) of cupric bromde to
obteincent sspensToe, resuitiicy arsdeupiroduet &a&8pgrified
(corresponding to 60.0 nmol) of

4' 1% dr iB3&a deitlGptve rgsie qai winrhi chapmadsignardy ofe 150 igin

of eth | acetate and 50 m. of 15 chloroforn1mas added.

ThéiP 1Y r s HPTAMenmls = R2dlxe@noamesrystallized

5?2@?& rli%%te'ﬁ"'%? SRR SR ngo AR d as 9

u Ss The eS|due was
o oS e R e el BN Pt Bl s
dyagyady% %h%%éw(%qgad%lﬁbons% aqtlve charcoa

Then thé resulting solution was f||t red and
coﬂ@@@Bqated. The resulting crude product was purified
by flash silica gel columm chromat ography (el ution

sol vent987c moor({@camdspetdtn to 20/55) mmad of 2-bromo-4' -
recrystallized 25 from ethyl acetate/petrol eum et her,

10t o hyBrgxyarerdpyenpoer padpdndiong t(ooBedpondijngoto 4.55

15

20

25

2- bronD 4' - hydroxyacet ophenone (Fig. 2-11, Step 1). -
145molp 0861 - zmisogSCéQﬂPeyﬁéﬁanﬁgWPéelgleSﬁ*ﬂrﬁﬁsi én 50 mL

(ZC%%:’%'és‘s‘ﬁm%dW gt ophenpne and 1748 vas refluxed in
QﬁlgglstEHnggy&igbee uers HO§§8[V?&%ter éLe 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 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-

iodoimidazo[1,2-alpyridine (Fig. 2-10, Step 2).



5 of acetonitrile. The resulting solution was refl uxed

in an oil bath at 105C for 6 jhgurs. After the

conpletion of the reaction, the reaction solution was
cool ed down to roomtenperature, and precipitates

were filtered and recovered. The precipitates were
washeEmB4gdi th 10 acetonitrile and dried under reduced
pressure. The resulting crude crystals were suspended

in a nfeearatalyt i on0 of Portesfondgdmy ttmds @04 mmal) of 2-
met hanol . Then, about 25 nL of a saturated sodi um
hy&w&r&m @nd@l- @6 on (Wesradgendimer ¢o 10dndmoe of
m xt ure sonlcated 15 for, 5 mnutes usin

ul HIRF iggeHivieel inpBecimi oft 64 P;Hformamide,
Qh'fahe Fde%e% re°?9“°§f ThERar b 59 sl COF T RGP ARALRS to 504
gﬁﬁﬁﬂog§e %@%gldﬁ % alnhgarosglagcorrgsg%g hnghereto

h St
RO S L0 5 8 g

6- kemeratde- rhydpaxypheay! htrrwdazghgspzeﬁ\]eﬁxéadwm%h a
that was sufficiently dried to renove noisture was

di ssthvedednsb@idh ohlokilNeNsdioetbyl f ananekdeacasd three
2.07 g (corresponding to 15.0 nmol) of potassium
IOCaﬁbmﬁétylmhsdaedaylthehero The comlxined diesthyl ether
Rglenented wiith 680 pL (corresponding to 7.5 nmol)
YSFSnUeFepgébﬁﬁoPVQEnanhﬁéﬁOPﬁeméﬁnaﬁiéﬁ suifipte, and

was_stir a m tenperature for 17 hours. After
hEoREBREFaEFan uaﬁerhsnaase | BRESPHE odbS i SH AR Frude
S KT T e RN e
Wl fhiHg) Satyr abedi 5041y §h'(86£9§s§8ﬁ&£h8”tod§b.e§’ MEL) 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-iodoimidazo[1l,2-a]lpyridine 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
26 temperature for 8 days, it was supplemented with a
gsaturated sodium chloride solution, and extracted three
times with ethyl acetate. The combined ethyl acetate

layers were dried over anhydrous sodium sulfate, and



anhydrous sodium sul fate, filtered and concentrat ed.

The resulting crude product. wasgrecrystallized from

nmet hanol to obtain 1.28 g (corresponding to 3. 67

nol ) of 6-brono-
2-[4'-(3"-hydroxypropoxy) phenyl ]i m dazo[ 1, 2- a] pyri di ne

10 dFigent2dted StrefeB)red39B|predirg. (Ther eepabding crude
to 0.288 mml) of 6-brono-2-

[ 4'PR@BIudty drask yproipfobad ghe sy Jdidgs dredo[cb 12w pyrictiate@graphy

was dissolved in 4.0 nL of dioxane, and 2.0 m. of 15

tri @R melvantaddexansieihyl Aeatate 22 Ifil) to obtain
5

cqorresponding to 0.43 mmol ) of bis(tributyltin) and

S S o ket ey S mmeD) of 2 (4 V3L

t et .St ri.phenyl.phosphi ne . pal | adi.um were .added

5 e g Y Rt PSR e 1 RSPt 2 1 2-
90 : ours,. t he ;sol s 20 distilled off
unggﬁgég'ué%ﬁqgﬁggs%ré?’a%%g%hgﬁresidue was purified

by ffolsagh silica gel colum chromatography (elution
sol vent: hexane/ethyl acetate = 3/1) to obtain 68.0

g (corr.espendidtgiesfbntihgmi] 2 .6fo @mol) of 2-[4'-(37-t-
tributylstannyl-2-14"-(3" 25

hy #uoyy diopahy)lishémplypiropdazo phedya] pgr i ddoemi Bago [1, 2-
2-il, Step 4). [0394] The NMR neasurenent results of
10t hal pegddinggwes14d ssollvebutinl St &nmjl of- fetraBydrofuran,

hydr gxypr opoxy) phenyl 1i m dazo[ 1, 2-a] pyri di ne (interna
stﬁﬁ§a¥d99t@Pr8§eﬁt§P£iWS%Z? gPEr§HBQﬁOSBFERLSPéQQSPD of

5D BB SR PR P ST Ao PRI BELEAL Y e
reaction mixture was stirred at room temperature for 30
minutes, ammonium chloride solution was added followed by

15 the addition of 10 mL of water and 5.0 mL of acetonitrile
to filter precipitates. The filtered precipitates were
washed with water and acetonitrile in this order, to
obtain 1.03 g (corresponding to 2.61 mmol)} of 2-[4'-(37-
hydroxypropoxy)phenyl] -6-iodoimidazo[1,2-alpyridine (Fig.

20 2-10, Step 5).

[0387)

The NMR measurement results of the resulting 2-[4’-
(3”-hydroxypropoxy)phenyl] -6-iodoimidazo{1,2-alpyridine
(internal standard: tetramethylsilane) are shown below.

25 [0388]

NMR apparatus employed: JNM-ECP-500 (manufactured by

Japan Electron Optics Laboratory Co., Ltd. (JEOL))

'H-NMR (solvent: dimethylformamide-dé; resonance



('.Tl

1H NMR (sol vent: chloroformdl; resonance frequency:
500 MHz): 5 7.97 (s, 1H), 7.88,(d, . J = 8.3 Hz, 2H),
7.74 (s, 1H), 7.58 (d, J = 8.3 , 1H), 7.14 (d, J =
8.7 Hz, 10 1H), 6.98 (d, J = 8.7 Hz, 2H), 4.18 (t, J =
6.0 Hz, 2H), 3.89 (t, J =6.0 Hz, 2H), 2.08 (tt, J =
6. Ofréq@eﬂrz : 260 MAzH9-3. 4996m 5 6H) ) 1 @9331 3& (M), 7.98
6H), 1.18-1.05 (m 6H), 0.90 (t,J: 9H) "
[0306] J15 Exanpee 48} 197. Syntbesis pf72eé4 af3%-= 8.7 Hz,
hydroxypropoxy)phenyl] 6- [123I]|od0|n1dazo[1
2- AByridiee (§0397F To0 199, }1H) pf4 a1m ked ot ué i ®rHDf 2H) ,
6-tributyl stannyl - 2-[4'-(3"-hydroxypropoxy) phenyl ]
i mYazd[ 192 af pyrF it neb - ROHZ coPident F a®d oftt 1 Frg# nd)0j 6.0 Hz,
rreth nol / di met hyl sul foxide (in a ratio of 9/1), 80 pL

Hinol /L hydrochloric acid, 15 pL of 1 nmmol/L
SOdfégﬁéfm“de 120 pL of [123I]sodiun1 i odi de of 414

ahd 20 } 1L of 10 % (wv) hydrogen peroxide were

f .I

Z'_P[ T T P T
[ 12@39gdoi m dazo[ 1, 2-a] pyri dine fraction. - 144 -
[0398] HPLC conditions: Colum: Phenonenex Luna C18

10(trade 5ame, ofietlac westdye wRhenmmnexCey. 51 !

15

20

25

4.6 x 150 mm) 5 Mobile phase: 0.1 %¢trifluoroacetic

aci (@oaresmenddirice to 12F 80l Q/ElRApELi? hinonties) thl obtain a

ra%%sﬁ%é%ﬁ&dfngg which a solution of 8.18 g (corresponding
to 60.0 mmol) of 4'-hydroxyacetophenone in a mixed
solution of S50 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. 2-11, Step 1).



Detector: U traviolet visible absorptioneter

(Detection wavel ength: 282 nm,and radioactivity

counter 10 (manufactured by raytest: type STEFFI)

[0399] 10 m of water was added to the fraction. The
resul ting solution was passed through a reversed phase
col beme(irade nane: Sep-Pak (registered tradenmark)

Li ght 15 C8 Cartridges manufactured by Waters: the.
packed ambanyg (obrtbsppadknggtagent o Addl NOYf sp-bhato-47 -
t he columm adsorbs and collects

2- [Wdl(f?}x}!mlwﬁlmmw}cphbnw]g 6tcorresponding to 10.0

[123I]|od0|n1dazo[1 -a] pyridi ne. The colum was
ri L) \§ ¥ 1R PERANGTS R RO BN iR e endigisalieadhyin 50 mL

ethe was_ 20 passed therethrough to elute 2-[4'-(3"
fo?iw%lp]rﬁenw e6rFf2131|t%P8d§PHﬂuGé96‘[ yag. ﬁﬁ}%d in

Icgﬁa‘pounzl B e N S s S9AEREcFDe Completion
Furdiheipe t% E‘lﬁrggg!%éséaa\'%%o%o%ﬁq} %1%11 Q\%isr cto%eled down to

follow ng con resu

r adicesheard aAtddd )y t g;lmﬁe WS o
TLC anal ysnlﬁjgrcondl t'i ggfsd Iﬁ% %q”pl ate: %ZSL?J{ItleE:Iz%@Ge%?nd

60 rlémdxtercnde:rnanprefmputaeéar Rerbywabbeakwét £0. ,
Inc.) Mobile phase: Chlorofornf nmethanol/triethylam ne
10= 8@@tomd tideeanol drRieda WSider (Hedadednaressure. The
manuf actured by raytest) 5 [0401] Exanple 11-20 to
11¥efULEdmga calidee CEYARIILE YEXE Suppssdedndm aofiixed

partltlon co%ff|0|ent based on the octanaol extraction
& 20 mL of water and 20 mL of methanol. Then,

about 25 mL of a saturated sodium hydrogencarbonate
solution was added thereto, and the mixture was sonicated

15 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'-

20 hydroxypheny) imidazo[1l,2-alpyridine (Fig. 2-11, Step 2}.
[0392]

1.45 g (corresponding to 5.0 mmol) of s;bromo-z-(4'-
hydroxyphenyl) imidazo[1,2-alpyridine that was
sufficiently dried to remove moisture was dissolved in 50

25 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 ulL (corresponding to

7.5 mmol) of 3-bromo-l-propanol, and then the solution



o

10

15

20

25

[0402] 10 A diethyl ether solution (Exanple 11-20) of
Compound  11-4 prepared in Exapphle_ 11-16, a diethyl
ether solution (Exanple 11-21) of Conpound 11-6
prepared in Exanple I1- 19, and a diethyl ether
solution (Conparative Example I1- 7) of [1231]-1MPY

wereasasty trédilLdl Mhéh terkbe Fl iike LoASCPIRbErs. After the
aci d-contai ni ng physi ol ogical saline solution to

adj uwtp ldtei oradh DagHe viee LONCERN] red ofed @ 26 I NBA IH- -was
To 2 nL of octanol, 10 pL each of the prepared sanple
solRAYIEH Wast adeidtkr aartl 2xtiraaftedd) thwed Lt s phiatie
buffer (pH 7.4) was further added, followed by

st TP or The sembiaed shierofmemilayere waas washed
centrifuged with a |ow speed centrifuge (2000 rpm x

60 W )F Satdrddesh odyu, ahlard denEadattdon ayr agecyver

sampl.ed. each in.an a t of_ 1 nm, and subjected to

o AR st e Tidsare AT SoncRGRated. The
a e: - 301B, . 25 manufact.ur

S OBy Y DR I e SRR el 26m methanod

| O3Rr Sralhn Mas 803148%@{&%38%%%@?%&9% 7WHHE>lt)h%tf 6 bromo-

equation (2-4). [ oacti. itr coun
ocanal1( 3rehykeexyprapoxy) phen9dl6midazo 4, 2-al pyridin
Radi oactfr tnybuﬁ?@Bf ma?gpﬁlaggg ~- [04&4] Thépy ©
redifligs &rélshéwepi n)Table 2-6. Al conpounds showed

| ogPo, t anol val ue between 1 and 3. It is known that 5
co&ﬁé@ﬁds perneabl e to BBB show a | ogPoct anol val ue
between 1 and 3 (Douglas D. Dischino et al., J. Nucl.
Med., 1CPo8®) (coxresppmsdngots) 0. £88s mmed ) @f gpbremo-2-

theﬁl’quh—hydroxypropoxy)phenyl]imid.azo[l,z—a]pyridine was
disscolved in 4.0 mL of dioxane, and 2.0 mL of
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
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 &-
tributylstannyl-2-{4'-(3"-
hydroxypropoxy)phenyl]imidazo[1,2-alpyridine (Fig. 2-11,
Step 4).
[0334]

The NMR measurement results of the resulting 6-



5

conpounds have a BBB perneability conparable to | MPY.
[ 0405] 10 Table 2-6: |ogPoctannfsval ue of the present
compound | Experinent Conpound j | ogPoctanol val ue
Conparative [123]j] -1 MPY 2.1 Exanple 11-7 Exanpl e
11-20 Compound 11-4 2.5 Exanple 11-21 Conpound 11-6
2. tr{1pa06] s teampl €2 104 22(3'0- 11- 23, Conparative
Exanpl e 11-8: Measurenent of transferability into

br diyArzawy R eranahernsl | 0wieiE 2kl iy adanypoutichel 1 tammhal
Conpound 11-6, a tinme course change of radi oactive
ac R bn Hetramghtwisidane) wes ghaovar delpvreek
oIdP nmeasured. [0408] 20 Conpound 11-4 (Exanple
11-é§3, Conpound 11-6 (Exanple 11-23) and a sol ution

above. R A B A 3 TG et (b tured by

Wit @l G r:hi i-d.+ 147 - containi

physi% o% %t%ﬁm_l?o &%ﬁjg%attg%g’r gﬁar’eh%gdl [}?IIES)TIT' )

(20- 31 MBaMal (-b1kadik0achh ¥e-¢8rMERY atE8Bhancd: PPelhency:
each of the prepared sanple solutions was 1 njected

undern tMEzopedt gl. sangst, hasijg imee tae tail gvei az5 eliy, 7.74
the respective Wstar rat (7-week old) The rats were
sadsi f ilged By 5Bl dedi 9g =f Bom dlzdonHnal 7anker(d, ane 8.7 Hz,
brains were renoved and subjected to neasurenent of

10pd§)of 6-BBailfls dnd Buft Her SHbj eét @8 t(6,ndasubefeHEe, 2H),

15

20

25

Of3.89 (t, J = 6.0 Hz, 2H), 2.08 (tt, J = 6.0, 6.0 Hz, 2H),
1.59-1.49 (m, 6H), 1.39-1.31 (m, 6H}, 1.18-1.05 (m, 6H),
0.90 (t, J = 7.3 Hz, 9H).

{0396]
Example II-19: Synthesis of 2-[4'-(3"-

[123

hydroxypropoxy) phenyl] -6- I]iodoimidazo{l,2-alpyridine

[@6397]

To 100 pL of a mixed solution of 6-tributylstannyl-
2-{4’ - (3”-hydroxypropoxy)phenyl] imidazo[1,2-alpyridine
(concentration: 1 mg/mL) in methanol/dimethylsulfoxide
(in a ratio of 9/1), 80 pL of 2 mol/L hydrochloric acid,
15 pL of 1 mmol/L sodium iodide, 120 pL of [**I]sodium
iodide of 414 MBg and 20 uL of 10 % (w/v) hydrogen
peroxide were added. After the mixed solution was left
to stand at 50°C for 10 minutes, the solution was
subjected to HPLC under the following conditions, to
obtain 2-~[3 - (4”-hydroxypropoxy)phenyl] -6-

[***I]iodoimidazo[1,2-a]pyridine fraction.



radi oactivity (hereinafter referred to as Ain this 10
Exanpl e) with a single channeligpal yzer (detector
type: SP-20 manufactured by OHYO KOKEN KOGYO Co. ,
Ltd.) 2, 5, 30 and 60 minutes after the injection.
Further, the radioactivity |evel of the rest of the
whol @& $idy was neasured in the sane manner as above
(hereinafter 15 referred to as B in this Exanple).
Usi ng tHRis@ C@ﬁﬁ&ﬂﬁ@mﬁnt results, radioactive
di stribution per unit ight of brain (%4 D/g) at the

r et e REGROMRIIGH sLunﬁerCél&:aqtcnﬁdﬁ awney aeeoigatseed by

MAﬁglthe fO||0MAng formula (2-5 20 Three ani mal s
e'%c‘pzt,ﬁrl rﬁerﬁ yz'atl Gha&mr espect i ve time

5""'“%%1[%?%@% ek e HOT
As hW dd o /13 & 12 T ggggﬁunds 11-4 and 11-6 showed

a S|gn|f|cant accunula ion 1i ke [1231]-1MPY at the

ti 78 oAl 0f 1t WO i, /A48, M nutes after the injection,
and then showed a tendency to rapidly clear away in

60 Deitiedtres.: Thesevieddt visSugeesbshal icaeRaNdsetiction
and 11-6 possess high transferability to brain and

r apiatred eegitanc e 8kr om)braidn radicketivady] colB¥r

[0411] Table 2-7: Radioactive distribution in brain of
10t hd mappdaehurednpyurdyaessr tyPea$8BEEI)i nj ecti on

(r% 3)99]Rad|oact|ve di stribution per unit weight

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

16 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[1,2-a]pyridine. The column was rinsed
with 1 mL of water, and then 1 mL of diethyl ether was

20 passed therethrough to elute 2-[4'-(3”-
hydroxypropoxy) phenyl] -6- [***I] iodoimidazo{1,2-a]l pyridine.
The amount of radiocactivity of the obtained compound was
219 MBqg at the end of synthesis. Further, the TLC
analysis was conducted under the following conditions,

26 and as a result, the radiochemical purity of the compound
was 97%.
[0400]

TLC analysis conditions:



Compound (U D/g After 2 After 5 After 30 After 60

mn. mn. mn mn Exanple Cogpeund 0.56 0.28 0.04

0.01 11-22 I1-4 Exanple Conpound 0.81 0.56 0.07 0.02

11-23 11-6 Conparative Exanple J 1231-1MY 1.19 0.97

0.23 0.09 11-8 10 [0412] Exanple 11-24 to 11-25:
ConTi€npiaoe: o$iliegi Ggl o0 Byyl ot fade hamé n fddBictured by
(1) AR1-42 (Wako) was dissol ved in phosphate buffer

15 Merrl &)Cand Bmaken at 37C for 72 hours, to obtain

q@$nL of a suspension of aggregated AP (herelnafter
r efl&lele tRhage anyh b?@%@@wmlan@wrﬂwee@aamm 100/1/2

el A BRI 5P Sl s

nuct&ggi n one S|de of a male Wstar rat (7-week
a control, 2.5 pL of a phosphate buffered
th@iéH" DH .

[ oa.
i NtO
ratMeaBl@rénfErﬁt V@f %%‘Eﬂﬁ‘p c%efﬂ%%erg?%ﬁéae r} !ll:g_lle octanol

injection©
bufebarredt tilys in@ltogical sal i ne solution (pH 7.4).
[0415] (3) A sanmple solution (30 NBq/nL in

r adi0d®x]i vity

01

10 A diethyl ether solution (Example II-20} of Compound
II-4 prepared in Example II-16, a diethyl ether solution
(Example II-21) of Compound I1I-6 prepared in Example II-
19, and a diethyl ether solution (Comparative Example TI-
7) of ['**I]-IMPY were each diluted with a 10 mg/mL

15 ascorbic acid-containing physiological saline solution to
adjust the radiocactive concentration to 20-30 MBg/mL. To
2 mL of octanol, 10 ulL each of the prepared sample
solution was added, and 2 mL of 10 mmol/L phosphate
buffer (pH 7.4) was further added, followed by stirring

20 for 30 seconds. After the mixture was centrifuged with a
low-speed centrifuge (2000 ypm x 60 min.), the octanol
layer and the water layer were sampled each in an amount
of 1 mL, and subjected to measurement of radiocactivity
count with an autowell gamma system (Type: ARC-301B,

25 manufactured by Alcka). Using the obtained radioactivity
count, logPictancy Was calculated in accordance with the
equation (2-4).

{0403}



5 concentration, Exanple 11-24) in which Conpound 11-4
was dissolved in a 10 ng/ n_aggerbi c aci d-containing
physi ol ogi cal saline solution and a sanple sol ution
(30 MBg/nL in radioactivity concentration, Exanple
11-25) in which Conmpound 11-6 was dissolved in a 10
mg/ mL ascorbic 10 aci d-contai ni ng physi ol ogi cal saline
solution were pre e [ I ected
ndes A i aentcar P88 ce: T So90k Y ,JJJ oot he
tail vein (dosage: HegfeRqrityerieay ?!%U'Pbea'cfﬁﬂﬂty 11- 125
NBq equivalent). [0416] 15 (4) Brain was renoved 60
QHFS after the injection to prepare a brain slice
Q%hin thickness with a microtone (type:

%822?1} TR Shae ) TPTRas. Al hekounds
| maaens s o Hefiers %‘af%ﬂ TPedspymomn that

5 FUdombleMngar %%&We'a‘i’)‘ila L:O%%FJ sh%%.) Tt‘fgril value between

15

20

conpletlon 0 he 1 mage analysis u5|n
Bi - apEgiang DAL kEED, Pakbaliog egl a3t ai G nguwht a2y
Thioflavin T was carried out to performimaging by use _
of(lQBﬁDquescgnae3nkanes¢opeTﬁﬁanuiacigrg@ppyean{ﬁg{ both
Corporation; type: TE2000-U nodel; excitation
wa¢empayngs h&U@-44BBBnped$93buﬂmnymammpangbhe 430IMPY .

. Thus, it was - 150 confirmed that anyloid was
68%P?£d on the slice (Fig 2-12 and Fig. 2 13)

[0418] Fi.g.. 2- é?éﬁ 2-13 show i mages
% aut or adi o d “fd F%aﬂ+ﬁa#“§t%FnF%% Eﬁe¥$R¢ compound
brain sli CeE)Qfert.thnﬂ‘ aj Compound 1o9Pcranc1 Value
Comparative 123,
Example II-7 [ I] —ImpyY 2-1
Example IT-20 Compound II-4 2.5
Example II-21 Compound II-6 2.1
[0406]

Example II-22 to IT-23, Comparative Example II-§:

Measurement of transferability into brain and clearance

[0407]

Using Compound II-4 and Compound II-6, a time course
change of radiocactive accumulation in brain of male
Wistar rats (7-week old) was measured.

[0408]

Compound II-4 (Example II-22), Compound II-6
(Example II-23) and a solution of [**I]-IMPY (Comparative
Example II-8) prepared above in Reference Example II-1

were each diluted with a 10 mg/mL ascorbic acid-



to which anyloid was injected intracerebrally. As
shown in these figures, a narkgg accunul ation of
radi oactivity was observed in the anygdal oi d nucl eus
on the side to which the anyloid suspension was
injected, in both cases 10 where Conpounds 11-4 and
11-@omer B Hnkyi pihgs Boboly i @l t4wel imd hasliainsh 19 prepare
signi ficant accunul ati on of radioactivity was
0bsEP V&l o1hs t h0 aidy g Oild InuctasdisoaoTt inhee imteerttoration) .
whi ch t he physi ol ogi cal saline solution was injected,
conpdtzdini 3R 1Rf JifePrgnaned Gamme Anlovtddingg mas
radi oactivity was observed

15 Jitrtle accumul ation of . .

at THGULDHICT HdH WBERR k @nes RS dmfitheandsil vein

i nject om.t.he result of Thiofl avin_T staiping,

5itkaggﬁﬂidﬁ$%ﬁe S l%;ﬁﬁ(ﬁ%f §“§?§%éﬂf”rn ?H@ gFFE were

wh g Iyt Lated (Fig... 2-12 an .

P ooy LR A e i B B el Ao, ARG brains

11 randclibvad ROSS 8812 R Yr%a%{s. FEnd Al B9 QN o
abi'Tity of i magi ng

intracerebral anyloid”and a cap

| ntraderse il fantheird sukh NeYSEREAL mABBLLEABLE! T¥
[0419] 25 The conpounds of the present invention can

be ragiicaictddgriitry thertiehdtefr diedgrestl €8. as ASin- this
BRI EF DESCRI PTI ON OF THE DRAWNGS [0420] Fig. 1-1 is
105 Sxpewdedf wiyht BesSiingde ehannebuapbiyarmnyl(d@tpdtor3type:

S Skogiopigpea el mderobi g alpyridine FLO;
(T3pPahal B"F2HLEQY L KNP ERRYNRAERYLh! M e Fene
radioactivity level of the rest of the whole body was
measured in the same manner as above (hereinafter
15 referred to as B in this Example). Using these
measurement results, radiocactive distribution per unit
weight of brain ($ID/g) at the respective time points
were calculated in accordance with the following formula
(2-5).
20 Three animals were used for the experiment at the

respective time points.

[0409]
%IDlg = A X100 - - - (2-5)
: B x brain weight
[0410]
25 The results are shown in Table 2—7.l As shown in

Table 2-7, Compounds II-4 and II-6 showed a significant

accumulation like [**’I]-IMPY at the time point of two



o]

10

15

20

Fig. 1-3 is a schene of synthesis of 6-bronmp-2-[4'- 10
(2"-p-tol uenesul fonyl oxyet hoxy) pgenyl ] i m dazo[ 1, 2-
alpyridine. Fig. 1-4 is a schene of synthesis of

6- brono-2-[4'- (3"-fluoropropoxy)phenyl]imdazo[ 1,
2-a]pyridine. Fig. 1-5 is a schene of synthesis of

2- [Mir@3¢s dBter the injection, and then showed a tendency
f 1 uor opr opoxy) phenyl ] - 6-i odoi m dazo[ 1, 2-a] pyri di ne.

Fi gto Ir@pidly shémneady simtdesiinwfesd- brhese2rpdults
(2"-fl uoroet hoxy) phenyl ]i m dazo[ 1, 2-a] pyridine. Fig..

1- Fuegesscirae Gimpgundrest 5-Hfardd (M- Possess high

f1uor oet hoxy) phenyl ] - 6-i odoi m dazo[ 1, 2-a] pyridine. 20
Fi - TanB e 2B Kihene diraitandiwpid zljegrymre from brain

f | uor,opr ppoxy) yl]-6-iodoi m dazo[ 1, 2- a] pyri m di ne.
FiSF”TQQPiéﬁ%{ﬁgﬁgne of synthesis of [1251]-2-(4'-
hydﬁgﬁyﬁhenyl)-G-iodoinidazo[l,z-a]pyridine. Fig. 1-10
is a schene of synthesis of 2-(4'- 25

hy dredxdyeptrerid/l \Reghii cerddi indied alia] thr, i adipyr itdi herainFiod. the
1- PrEsen redmpaunts @ 4T dye tinggrm vempus d nderddtr Siriadis)

and radi oacti ve concent|r aRiddracniveadpsieribsoliol ipe@sunit weight
152 Fi Qeonkiotiggd) 1S an_autoradi ogram oft%Ilyey)br ai n

slice after the injectiéhtef 2Canpbihed 1- 7, Adher Fiog.| After 60
-12(b) is . a fluorescent MHer oqcopieni nage o@inhe min.

Thi®BRraYs n T corapersl sanp eq(a jmagpifd catli ongof, the o o

Sgtgffaimhi~h t B&-%5 anyl oi.d suspension wag injected) i

Fi f*2TP48 | § &ORRPEHE of thegi s pfsb-

trgéﬁfg?stawnyllé'?4' 2"?M?!unrnnfgg¥§) 0 002

P F i*ﬁ%ﬂazth,z-gl pyridine. |Fig., 1-14(a) is an

aut 6rAgrogr am of e brai t-dPice °-°7 0.23 0.09
[0412]

Example II-24 to II-25: Confirmation of imaging of

amyloid in brain

[0413]

(1} APi.q2 (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 of aggregated AR (hereinafter
referred to as amyloid suspension in the Examples).

[0414]

(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 yuL of a phosphate buffered physiological saline
solution (pH 7.4) was injected into an amygdaloid nucleus

on the other side of the rat. The rats were examined 1




10 after the injection of Conpound 1-9, and Fig.
1-14(b) is a fluorescent mcropsgopi c i nage of the
Thioflavin T stained sanple (a magnification of the
site to which the anyloid suspension was injected).
Fig. 2-1 is a schene of synthesis of 2-[4"-(2 15
hy ditar yeef e y) i eity] § e 6i drodof nti lhazaof] @kd] pyspehsion and the
(non- radioactive iodinated form. Fig. 2-2 is a
schhesrhatsy inkis redfplays 1ol eaiga b temhine BoUat @t - (pH 7.4) .
hydr %fethoxy)phenyl]ln1dazo[1 2-a] pyridine. 20 Fig.

Y schene of synthesis of 2-(4'-

ethoxyp nyl d0|n1dazo 1, di ne (non- ..
r adi oacFﬁ/ePZ (ﬁﬁ“}P eedaofld’rtﬂ) l'-(%g? ]Vfﬁ/qd)“lls 3 (s"ﬂ‘fﬁﬁé‘c&flmty
Sy

5 :I%A}Fyellr&t annscf -2- E(}Efim oxyp 4e)ny]II) Mﬁjtf:al&ocfoi“pf%dpﬁ% o was
in ( in
sﬁ%%ﬂg&te%$&#m1§%%@%%§wﬁ%%ﬁﬁ{
2- Hlsis 1d‘allugaeﬁ%=é1tscm1§trl%§p%cp d ReR 1 §chﬁ1t10n (30
Thi of | avi n stained sanple (a magnification of the
Si tMBd /mIwhire radieaanihaitd, MrhcertiiSpens OEMafle IT-25) in
injected). Fig. 2-6(a) is an autoradi ogram of the
br atht &1 iGoenpoalitde T ife vay etitssoivefd in a 10 mg/mL ascorbic
2-[4"-(2"- hydroxyethoxy)phenyl] 6-

101 1 2efid-comtaiadns] Prysdigdndidiede sadrsf@eHS@IuZ-l@(rb)we.r@ a

5 fl uorescent Cros EIC i mage.of the Thigoflavin T
st arﬁé’&reéaong ﬁilj HPTCYEPohnoPCERE gnti@rt phijrpeptal

S AP SRR S SO B Bl e
D45 121 Reepel S HISIOAER n snme eapiypions),
a [0416]

15 (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-

20 imaging Analyzer (type: BAS-2500; manufactured by
FUJIFILM Corporation). |
[0417]

(5} After the completion of the image anal?sis using
the Bio-imaging Analyzer, pathological staining with

25 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



U‘l

fluorescent mcroscopic inmage of the Thioflavin T

stained sanple (a magnificationpof the site to which

the anyloid suspension was injected). Fig. 2-8 is a
schenme of synthesis of 2-[3'-(2" 15

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

( novenfbdhedcthae awdloddedas odeposFied @ ths alice (Fig.
schene of synthesis of 6- trlbutylstannyl 2-[3 -(2"-

hy o ok ean@xB)g phendy3) i mi dazo[ 1, 2-a] pyridine. 20 Fig.

2-1 |s a schenme of synthesis of 2-[4" - (3"

hyd &%}opoxy)phenyl] 6- |od0|n1dazo[1 -a] pyridine

é?ﬁg}mr £ ovat herndoptg: o %%cpgtgﬂmsibﬂéu%%radlogram
25 DS A BRSY Moh;payi imd 22l 2 A YA 08 o Fidie rar

I's”an aut or adi ogra

thecd R Ay foﬂ’%%{#&: qaﬂgtf#% 0%1%(1 '%s &hown

fl uorescent m'croscopic I

154in sdraddeeck; £, (@ nf@:ﬂﬂécf 'a‘t@dnﬁﬂéglcﬁh%ﬁ'ﬂa‘i‘iltd%tctlv1ty
whi ch the anyloid suspension was injected). Fig.

2- ¥é{(sa)obs=mredrordth egiyyidioidendylaius 9 ahe AfiRS to
the injection of Conpound 11-6, and Fig. 2-13(b) is 5

a fWhictte ddentamyilerich copiperistage wafs tilng ebtiedt,| dwi MOEh cases
stalned sanple (a magnification of the site to which

10t hev ea%a,@w%@ﬂn anel TInjsepiea) admirgstergdal M the

15

20

25

( 1) th&rngxagx% rn[cﬁr gsent e%a% ta@%ljm?_lllla%\,\lno%g offorrgtudlloactlv1ty
was observed in the amygdaloid nucleus on the side to
which the physiological saline solution was injected,
compared with the other sites. On the autoradiogram,
little accumulation of radicactivity was observed at
sites other than the site to which amyloid was injected.
From the result of Thioflavin T staining, it was
confirmed that amyloid was present in the site where
radiocactivity was accumulated (Fig. 2-12 and Fig. 2-13).
These results suggest that Compounds II-4 and II-6
possess a property of accumulating on intracerebral

amyloid and a capability of imaging intracerebral amyloid.

INDUSTRIAL APPLICABILITY
[0419]
The compounds of the present invention can be

utilized in the field of diagnostics.



A~NA~-N/prAl R2 RL\ M A3\A 4N (1) 5 wherein Al
A2, A3 and A4 independently repggsents a carbon or
nitrogen, RL is a hal ogen substituent, R2 is a hal ogen
substituent, and 10 mis an integer of 0 to 2,
provided that at |east one of R and R2 is a

r acBREER | MESCRES TN GRUOEHE tDRRWINGE | east one of Al,
A2, A3 and A4 represents a carbon, and Rl binds to a
carbbtRGlepresented by Al, A2, A3 or A4 . 15 2. A
conpound or a salt thereof according to claim]l1,

wher ei "F&9 - | Babtls i exchgmer1of /oymiABe el 9¥ §epresent

carbqq;i 3. A conpound or a salt thereof according to
cl FTAILY hWHaranR -1 (9~ &1 - A2, A3 and A4 represent

5 o TNy SR SR RSP DO ATHAR A 13,2 HERE e 1 o
selectegl fr e r consi st.i of, 18F. 76Br, 12 ,
1241 1950 o 29m £ HREIR Hr R s 4 (a2 -

accoy-di Qdyﬁéﬁ%édyyg | i 4 rei n,_
R2 (ICES sﬂell ected from tﬁﬁo%}?gg%ogﬂgyeéﬂgiléﬁdr%%%o ’%SF
76BN pyiddtink241 1251 and 1311 6. A conpound
represented by the following formula (2), or a salt

ther eofEigAS-INY Qs R gchefle of synthesis of 6-bromo-2-[4'-

10 (2”-p-toluenesulfonyloxyethoxy)phenyl] imidazo[1,2-
alpyridine.
Fig. 1-4 is a scheme of synthesis of 6-bromo-2-[4'-
(3”-fluoropropoxy)phenyl] imidazo[1l,2-~alpyridine.
Fig. 1-5 is a scheme of synthesis of 2-[4'-(3"-
15 fluoropropoxy)phenyl]-6-iodoimidazo[1l,2-a]lpyridine,
Fig. 1-6 is a scheme of synthesis of 6-bromo-2-{4'-
(2”7-fluorcethoxy)phenyl] imidazo[1,2-alpyridine.
Fig. 1-7 is a scheme of synthesis of 2-[4'-(2”-
fluorcethoxy)phenyl] -6-iodoimidazo[1,2-a)lpyridine.
20 Fig. 1-8 is a scheme of synthesis-of 2-[47-(37-
fluoropropoxy)phenyl] -6-iodoimidazo[1,2-al pyrimidine.
Fig. 1-9 is a scheme of synthesis of ['**I]-2-(4'-
hydroxyphenyl) -6-iocdoimidazo[1l,2-a]lpyridine.
Fig. 1-10 is a scheme of synthesis of 2-{4'-
25  hydroxyphenyl}-6-iodoimidazo(1l,2-alpyridine.
Fig. 1-11 is a relationship between amyloid
concentration and radioactive concentration in sample

solutions.




R, Ir / vl Jv \A A7 n $ (2) 5 wherein A5, A, A7
and A3 independently represents;f _carbon or nitrogen

R3 is a group selected fromthe group consisting of a
non-radi oacti ve hal ogen substituent, nitro

substituent, trialkylstannyl substituent having al kyl
chains migh 1-12(dP fscam bout et&dBo@¥n of the brain slice
tri phenyl stannyl group, R4 is a group selected from

t heafreauptloo nisn pe igprofofa Conourallibact e IFElagan 12 (b) is
substituent, nethanesul fonyloxy substituent,

trig Immqmsmcrmgaw simgsts tafertheoThizfdmatiing T

sul fonyl oxy substituent, and 15 n is an integer of O

t 0 SEaINas i TP thatd AadredsicagiernpfofaThead ita7 tanwhigh the

repre en(i a _carbon, and R3 blnds to a carbon
?éﬁt qﬁ?%ﬂ§lqﬁiwa%NFQﬂ69Q§ 7. A conpound or a

salt t her eof ordin 0 clal 20 wher
I east three t aJJ'::'XCA S gs%f"é%oo Mee?e%t fecéa]lr bons.
LQ?:chfn‘H azsfa\[I4tr A Be,r eof according to claim?7,

mhereln and AB represent carbons. 9.
A @m@@%@@iﬂak ﬁﬁgdyﬂﬂﬂﬁﬁagioqchrgﬂgg riQidgy one -
157 claimof ‘claim6 to 8 wherein iIs selected

from tIreLg group: @ONsiss tEdmguaforddi@dragn JfOdhRebrain slice
brom ne, nitro substituent, trinmethylstannyl

10 suladttierudite, intgeichiopn sifadopposulds Ti-oyeandafdg. 1-14 (b) is

15

20

25

trlphenylstannyl group. 5 10. A lowtoxic diagnostic
ag@nt lugremicensi macresgopdgsamage 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-alpyridine (non-
radicactive iodinated form).

Fig. 2-2 is a scheme of synthesis of 6-
tributylstannyl-2-{4'-(2"-
hydroxyethoxy)phenyl] imidazo[1,2-a]pyridine.

Fig. 2-3 is a scheme of synthesis of 2-(4'-
ethoxyphenyl) -6-iodoimidazo[l,2-alpyridine (non-
radicactive iodinated form).

Fig. 2-4 is a scheme of synthesis of 6-
tributylstannyl-2- (4’ -ethoxyphenyl)imidazo[1l,2-alpyridine.
Fig. 2-5(a) is an autoradiogram of the brain slice

after the injection of ***I-IMPY, and Fig. 2-5(b) is a
fluorescent microscopic image of the Thioflavin T stained

sample (a magnification of the site to which the amyloid



whi ch conprise a conpound represented by the follow ng
formula (1), or a salt thereofis A, N2 21 ~ JJJ

A3°/N A4 (1) wherein Al, A2, A3 and A4 independently
represents a 10 carbon or nitrogen, Rl is a hal ogen
substituent, R2 is a hal ogen substituent, and mis an
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Iliocdoimidazo[l,2-alpyridine, and Fig. 2-7(b) is a
fluorescent microscopic image of the Thioflavin T stained
sample (a magnification of the site to which the amyloid
suspension was injected).

Fig. 2-8 is a scheme of synthesis of 2-[3'-(2"-
hydroxyethoxy)phenyl] -6-iodoimidazo[1,2-alpyridine (non-
radicactive iodinated form).

Fig. 2-9 is a scheme of synthesis of 6-
tributylstannyl-2-[3'- (2"~
hydroxyethoxy)phenyl] imidazo[1,2-a]lpyridine.

Fig. 2-10 is a scheme of synthesis of 2-{4'-(3”"-
hydroxypropoxy) phenyl] -6-iodoimidazo[1,2-a]pyridine (non-
radicactive iodinated form).

Fig. 2-11 is a scheme of synthesis of 6-
tributylstannyl—z-[4'~(3”—
hydroxypropoxy) phenyl] imidazo[1,2-alpyridine.

Fig. 2-12(a) is an autoradiogram of the brain slice
after the injection of Compound II-4, and Fig. 2-12(b) is

a fluorescent microscopic image of the Thioflavin T



76Br , 1231' 1241, 1251 and 1311 15. A conpound
represented by the follow-ng-fosgula (3), or a salt
thereof: /AO'/N Ao, v Jv RSAI ~ /NP Al12 (3)

10 wherein A9, Alo, Al and Al2 independently

represents a carbon or nitrogen, R5 is a radioactive

hal slgeinedbsanplenta Regnsf carbup bl g eslitfe oo twieich the
group consisting of 15 hydrogen, hydroxyl group,

metHERYO i} opSPens bek ywagrigupectemi no group,

N- et hy| am no group,,N,N—dinethylanino group and _
cyano gftdip, 2ahd (P i 55 aAR i HeeGeRdbPITRR D Lhe Jr by slice

t hat_.at_ | t. f A9 A ., Al2 ) ,
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carbons. - 1 17. A conpou or a salt ereo

- accofdididl te sl dnckb wasthigfRidtedd) . of A9, Al0, All
and Al2 represent carbons. 18. A conpound or a salt

t hereof according to any one claimof claim15 to 17,
wherein R5 is selected fromthe 5 group consisting of
18F 76Br 123= 1241 1251 and 1311 19. A conpound
represented by the followng fornmula (4),



or a salt thereof: A13 ~-N/O r”~1 R8 R7 ~1I 1J~/
qula 15\ / N/ A (4) wherern1B%3;- Al4, Al5 and Al6
i ndependently represents a 10 carbon or nitrogen, R7
is a group selected fromthe group consisting of a
non-radi oactive hal ogen substituent, nitro
substituent, trial kyl ammoni §iR*g™Mup havi ng al kyl
chains with 1 to 4 carbon atons, trial kyl stannyl
substituent having al kyl 15 chains with 1 to 4 carbon

2telo Ct%d tri hrl’?ﬂyl st ann%{ﬁ%?rou es?fc;%igg#?ormula (1)

hydrox oXy group, carboxyl group, amno
gro%%,g hg?%ﬁgég group, N, N-di met hyl am no group

20 and cyano group, and g is an integer of 0 to 2,
provi ded that at |east one of Al13, Al4, Al5 and A16

represents _a carbon, and R7 binds_tg a carbon
represe gﬁ61 byMl a, or . -Ri60 20. A
conpaying® 2or alTsal accordi n o cl aim 19,

mherelnAat | gast 3, Al4, "l s and Al6

represen?\ﬁfér . conmpound or a salt tqu?of
according to claim?20, 5 wherein all of Al3, Al

5and Al6 represent carbons. 22. A | owtoxic diagnostic
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e t for Al zhei ner' s dj sease,. which conprise a

ezi‘jlf redant 8y Et}}/i the lme;pg\ﬂdﬁ&t ly represents a

carbon or nitrogen,
R’ is a halogen substituent,
R® is a halogen substituent, and

m is an integer of 0 to 2,

provided that at least one of R* and R? is a radioactive

halogen gubstituent, at least one of A,, A,, A; and A,

represents a carbon, and R' binds to a carbon represented

by A;, A;, A; or A,.

2. A compound or a salt thereof according to claim 1,

wherein at least three of A;, A;, A; and A, represent

carbons.

3. A compound or a salt therecf according to claim 2,

wherein all of A;, A;, A; and A, represent carbons.

4. A compound or a salt thereof according toc any one

claim of claim 1 to 3, wherein R! is selected from the

group consisting of *°F, 7"°Br, **°1, '**1, '**I and *'1

5. A compound or a salt thereof according to any one

claim of claim 1 to 4, wherein R? is selected from the



formula (3), or a salt thereof: AQ\N/p_ (~.~ R6 Ago
T~" 'JIB  All" ~ N/ P Al2 {3)540-wherein A9, Alo,

Al'l and Al12 independently represents a carbon or
nitrogen, RS5 is a radioactive hal ogen substituent, R6
is a group selected fromthe group consisting of

hy droeem, chyslt sxingrotp,’ Fref Boxy *goup® Icarbaxynd 1.
group, 15 am no group, N-methylam no group,

N, N di FetIsfipavnco rgpagsendrd byatbegfodgovang goraudm (2),
integer of O to 2, provided that at |east one of A9,
ALCPT A | S&hd ?ﬁﬁ?angresents a carbon, and R5 binds to
a carbon represented 20 by A9, Al10, Al or Al2. 23.
The | owtoxic diagnostic agent for Al zheiner's

di sease, according to claim 22, wherein at |east three

of A9, éLQa Al and Al2_ reppese arbgns. 24. The
Iom#toxﬁg’dragﬁg tic ggent QP\A&%EFLH@@pS - 161
di sedes—accdr di 23, ein all of A9,

Alo, Adiapd repheseft carbons.”" 25. The | owtoxic
diagnosticﬁagent for Al zheinmer's disease, accdraj ng
to any one claimof claim?22 to 24, 5 wherein R5 is
selected fromthe group consisting of 18F, 7 6Br 1231

S5124herxin g#ad 23112, and A; independently represents a
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carbon or nitrogen,

R’ is a group selected from the group consisting of a
non-radicactive halogen substituent, nitro substituent,
trialkylstannyl substituent having alkyl chains with 1 to
4 carbon atoms and triphenylstannyl group,

R* is a group selected from the group consisting of a
non-radicactive halogen substituent, methanesulfonyloxy
substituent, trifluoromethanesulfonyloxy substituent or
aromatic sulfonyloxy substituent, and

n ig an integer of 0 to 2,

provided that at least one of As, A;, A, and Ag represents
a carbon, and R? binds to a carbon represented by A;, Ag,
A; Oor A4,

7. A compound or a salt thereof according to claim 6,
wherein at least three of A;, A¢, A; and Ag; represent
carbons.

8. A compound or a salt thereof according to claim 7,
wherein all of A;, As, A, and Ay represent carbons.

9. A compound or a salt thereof according to any one
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claim of claim 6 to 8, wherein R’ is selected from the
group consisting of chlorine, iodine, bromine, nitro
substituent, trimethylstannyl substituent,
tributylstannyl substituent and triphenylstannyl group.
10. A low-toxic diagnostic agent for Alzheimer’s disease,
which comprise a compound represented by the following

formula (1), or a salt thereof:

Al =N = O R?
TSP il
Aa\.}A _N / \ / m

g

wherein A;, A, A; and A, independently represents a

(1)

carbon or nitrogen,

R' is a halogen substituent,

R’ is a halogen substituent, and

m is an integer of 0 to 2.,

provided that at least one of R' and R? is a radiocactive
halogen substituent, at least one of A,, A;, A; and A,
represents a carbon, and R' binds to a carbon represented
by A;, A, A; or A,.

11. The low-toxic diagnostic agent for Alzheimer’s
disease, according to claim 10, wherein at least three of
A, Az, A; and A, represent carbons.

12. The low-toxic diagnostic agent for Alzheimer’'s
disease, according to claim 11, wherein all of A;, A, A,
and A; represent carbons.

13. The low-toxic diagnostic agent for Alzheimer’s
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disease, according to any one claim of claim 10 to 12,
wherein R' is selected from the group consisting of *F,
?GBI_' 123I, 1241' 1257 and 13t

14. The low-toxic diagnostic agent for Alzheimer’s
diseaée, according to any cne claim of claim 10 to 13,
wherein R? is selected from the group consisting of °F,
"*Br, '?*r, 1, 2°1 and 1.

15. A compound represented by the following formula (3),

or a salt thereof:

A 5
AF =N =\ 0O R
s A0 P

Aﬁ*hﬁ;N / \\ // P

(3)

wherein A, Ay, A;; and A;; independently represents a
carbon or nitrogen,

R® is a radiocactive halogen 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 at least one of A;, Ap, A;; and A,
represents a carbon, and R° binds to a carbon represented
by As, Ay, A1 Or Ajs.

16. A compound or a salt thereof according to claim 15,
wherein at least three of A,, A;,, A;; and A;; represent

carbons.
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17. A compound or a salt thereof according to claim 16,
wherein all of Ay, A;,, A;; and A,; represent carbons.

18. A compound or a salt thereof according to any one
claim of claim 15 to 17, wherein R® is selected from the
group consisting of '*r, "fBr, ?31, 241, 1251 ang 1.

19. A compound represented by the following formula {4),

oY a salt thereof:

Ay 8
R7. 4ﬁ( \rgﬁ //// \\v4%\}\//

AH%M;N 4 \\ // q

(4)

wherein A;;, A;a, A,z and A, independently represents a
carbon or nitrogen,

R’ is a group selected from the group consisting of a
non-radiocactive halogen substituent, nitro substituent,
trialkylammonium group having alkyl chains with 1 to 4
carbon atoms, trialkylstannyl substituent having alkyl
chains with 1 to 4 carbon atoms and triphenylstannyl
group,

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

g is an integer of 0 to 2,

provided that at least one of A3, Asa, B;z and A
represents a carbon, and R’ binds to a carbon represented

by A1z, Az, Ais Or A,
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20. A compound or a salt thereof according to claim 19,
wherein at least three of A;s, Ay, A;s and A;; represent
carbons.

21. A compound or a salt thereof according to claim 20,
wherein all of A;;, A4, As;s and A, represent carbons.

22. A low-toxic diagnostic agent for Alzheimer’s disease,
which comprise a compound represented by the following

formula {(3), or a salt thereof:

% — /o\/{,-i\/ RE

g N / \_7/ P

RS
(3}

wherein A,, A, A;; and A;; independently represents a
carbon or nitrogen,

R° is a radicactive halogen substituent,

R® is a group selected from the group consisting of
hydrogen, hydroxy group, methoxy group, carboxyl group,
amino group, N-methylamino group, N,N-dimethylamino group
and cyano group, and

p is an integer of 0 to 2,

provided that at least one of Ay, Aip, A;; and Ay
represents a carbon, and R® binds to a carbon represented
by Ay, Ay, A1 Or A,

23. The low-toxic diagnostic agent for Alzheimer’s
diséase, according to claim 22, wherein at least three of
Ay, Ai9, A;p and A;; represent carbons.

24. The low-toxic diagnostic agent for Alzheimer’s
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disease, according to claim 23, wherein all of Ay, Aip,
A1y and A,; represent carbons.

25. The low-toxic diagnostic agent for Alzheimer’s
disease, according to any one claim of claim 22 to 24,
wherein R® is selected from the group consisting of '°F,

7 1 b1
SBr, 123I, 1241’ 257 gnpd 137,



