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Ant i depressant, neuroprotectant, anyloid O deposition
WO ndosloitosr or age retardant contai ni ng het er oBgLIP2007/070963

conmpound having specific structure FIELD OF THE

INVENTION [ 0001 ] The prdasent invention is in the

filed of nedicinal chemstry and relates to an

anti depressant, neuroprotectant, anmyloid [3

deposi ti on inhibitor, DESGIPTIONA dant conposi tion

conprising containing a heterocyclic conmpound havi ng

a specific structure. BACKGROUND OF THE | NVENTI ON [
Antbixpredsanhmeyreprotestant; amoyldig Bidepositiondinhabitorerage retardant

depr egetathiARheRAbtyclidicdfipdahd havin Qgé.‘iﬁ"ﬂﬁtrﬂﬁdt@@t e

(1991) and pgroxetgﬁé hydrochloridgy( 000) were

devel oped as selective serotonin reuptake inhibitors
FIELOSBRIHE INSSRIIONS a first-line drug for both acute

treatnment and long-termtreatnent of depression and
[mgi?ic di sorder. However, SSRI has sone issues such as

ug effects appearing only through chronic

adm ni st rati.an U wi.t hdr awal  becau f adyerse
The Bl e i B vneticsbhe S i ST R 0 s P B feone
neurgpggteciapt ppElaicd depositbyrinhibites, dr ggrotetapdnnt coppresitipp canprising
conthiftiRp @ hb®rody it Estghudle RARL § Peciflestrlcrparent  of effective

drugs having an i medi ate activity and fewer side

effects. [ 0003 ] One of factors involved wth ageing
BAGKGREYNB&FI WE INYENEQN  Ant i oxi dative substances

reportedly have antiaging activity. For exanple,
[mﬁglong tea containing antioxidants is considered to

ave antiaging activity (Biol PharmBull Vol 26 No 5

Amgnégdrzélgc %’Q&\%?ﬁ/ us% i& Qﬁi‘gﬁt}lggh po%rb% re\ggio}l gn&i ggxru% Qi}(gord r,

r or?edlfy | NCreases e s ¥VI vaF rate an | S usecF as
fluvgxapyne mplqaéee GR71da8e pRraxpfiRaiidspchirider @Ahaiere deyeloped as
seleRBlelsk fo8@iih SeuitSi@aaRibitb i (SSRIASSIRE @Na fifsefline edly fa@ both e

i S I (SORIR !
o R
somg fspes sugh ef dgieifeserppraripeandy thaedadeonin agministtatipny drus
withdaswealdlecase Bhhdvende dfetts Sdralcdi offec@\indlsdingGderawal signs and
infhﬁqgﬁ( &y 9 1tll\§b f@mttﬁ&g Frﬂgljggog!e, tﬁé\rg\{se{]&?c;ngh@e\ﬁllﬂ\gl for development

antioxl dative activity _used as a _neuroprotectart.
of efferhing drugsihaving %fn%ﬁ%ﬁﬁ gty epdiforerside ¢f5tous si de
effects including renal dysfunction have been
[mpééorted (The Japan Stroke Society:Cinical Guidline
St roke (.2004)

Onefo?{actors involved with ageing is oxidative stress. Antioxidative substances reportedly
have antiaging activity. For example, oolong tea containing antioxidants is considered to have
antiaging activity (Biol Pharm Bull Vol 26 No 5 739-742 2003). On the other hand, while deprenyl
reportedly increases the survival rate and is used as a monoamine oxidase B inhibitor in
treatment for Parkinson's disease, this has been confirmed to be due to its antioxidant activity
(Mech Ageing Dev Vol 46 No 1-3 237-262 1988). However, these substances do not offer

antiaging activity and increase in the survival rate of animals at satisfactory levels.
[ 0004 ]

Edaravone is a free radical scavenger having antioxidative activity and used as a _
neuroprotectant. However, it is not highly effective and various side effects including renal
dysfunction have been reported (The Japan Stroke Society:Clinical Guidline for Stroke (2004),
42-43.)
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Curcumn is a conponent of Curcuma |onga contained in
w@osp4ionz a | arge anount and has anti i nf | ammaPOr/yP2a0m070963
antioxidative activity equivalent to prescribed
nonsteroidal antiinflammatdy drugs (NSAIDs). Studies
have shown that curcumn inhibits anyloid-rel ated
pat hol ogi es (Pharnmaci a, Japanese Pharnmacol ogy
Associ ation, Vol.38, No.9, 891-892, 2002.). However,
[ eA5dunmi n does not inhibit (3 amyloid deposition at
satisfactory levels. [ 0006 ]| Booklet of Internationa
Cuparshin és dompongnt of\(Bockm0 9 g3bniaingd Bowkiydn a lsfge amount and has
antiftfi@hRaiohP Al anFoiddtv@hdtidtly eqiva DR/ PG4 ndhsisblase
anglrnﬁ!argmfatu e rluosn(l\fS%sg.vﬁ-[l iesct?ar\]rt Homn tHat I?:Srt Gl Cin%LftsCamyloid—related
conpounds Hadihg  specifrec Structures. “the
pathelagtes (Rharriacia, fapanrse Ry maeatogyiAsedcipsian) Vak38Na PP -G 2908 H
HoWqeH Vi@ tEiinlde@tHonGhhib@ BlangddidBE osition ati¥RiBRIcYory RS&s. and
menory acquisition/retention disorder in senile
ntia, Al zheiner's disease and rel ated di sorders.
O her effects useful as antidepressant,
BodRIH ¢ Diterh@fnal Tubli@uiyh NodwD81/009161kint Bboklét BEln@@Rational Publication
N{ﬁ[ggé@&?& HcFost! Qltainqi.u%&log %rrelgrbve‘?su (%RH‘XH %t&cl;!:%lcllicl\cl\({r%%rgllmqél having
e present invention provides an
spegHiq sragiees sHistheterpsydlis seppamdare disgaser 9 Brajndupdion Snprousrs
ledditty tb trbdtfnentd6r rdRory Edsalhribdiém 61§ ARfiSsitiond ftefNAidosdei ¢h senile
ssant,

de&%ﬁéﬁ% 'ré.gyh?%e?s %?etageré?&%gl%tleg afsQieRY BﬂkeF ?x}’éctgp%sesfﬁlgg &F&l@ 8
nepragpotectagh apyrkoiddt inhibEPy gndage apstrdpitareior disgesedy dr at e
thereof. [ 0009 ] In the general Fornula (1), the
SSUMASL A Ale MOEtmBARVi ng the general formula (I1) is one
or nore structural units selected fromnultiple types
of structural units having the general Formula (I111).
[ 607N

(D

The present invention provides an antidepressant, neuroprotectant, amyloid f deposition
inhibitor, or age retardant composition comprising containing a heterocyclic compound having

the general Formula (I):

[ 0008 ]
or a pharmaceutically acceptable salt or hydrate thereof.
[ 0009 ]

In the general Formula (I), the structural unit having the general formula (II) is one or more
structural units selected from multiple types of structural units having the general Formula
(Im).



--------- (1) WO 2008/047952 PCT/JP2007/070963 3 N ~
\ CN NONONONO --------- (I'1'1) N =0, N=o CN=0O
wQ 0@20)795n t he general Fornula (1), R and R2 pemhr2m0r070963

one or nore functional groups independently selected
fromthe group consisting a&d a hydrogen atom hal ogen
atom hydroxy group, amno group, acetylam no group,
benzyl am no group, trifluoromethyl group, Cl-C6 al kyl
group, Cl1-C6 al koxy group, and -O (Cl-h)n-R5, wherein
R5 is a vinyl group, C3-C6 cycloal kyl group, or phenyl
group, and nis O or 1. [0011 ] Furthernore, in the
general Formula (1), R3 and R4 each are one or nore
functional_groups independently selected fromthe

RUP C stlng of a rogen at - aIkyI
(:ﬁr Ioalk ;§ggh ) R6;
er nat i and et hér forn1a spiro rlng
having the general Formula (1V): R R ZAIr r

--------- (1V) z e [0012] R6 is one or ﬁﬁFé“fHHctlona

_ @Hﬁwps sel egted fromthe gnpup consisting of a vinyl
[;b o eth(glr oup; Ph&nyooptional ly substituted

group, -'C6 al koxy group, hydroxy
group, 1 or 2 halogen atons, di Cl-C6 al kyl am no
[ 0grOouUp, cyano group, nitro group, carboxy group, or
phenyl group; phenethyl group; pyridyl group; thienyl
In tigH @ural lau?:ldulwm R argl Rléfch afdéhe od RRYEfufttiohs ﬁ;aodpy cHdep@idently
r, Cl Fur [ or. in.__.
selfp R bR incetp el of Bogen a0 Ralbp G IR Grdad ano
BTOWR af?@flem@t) BistipLheatylamine group dridearegethylgneupn Crilie! WBE»&-CS
alkdXy gEduipLidUOFCHL)RHRE, SvHaRiH RiGs 4 Vifylgedip] a-Choesalkyd giovp, or pheny!l

ral unit B binds at a position marked by *
gﬁJ&%n%é‘g%%gral Formula (V) to forma Spiro ring.

[ 0011 ]

Furthermore, in the general Formula (I), R3 and Rs each are one or more functional groups
independently selected from the group consisting of a hydrogen atom , Ci-Cs alkyl group, Cs-Cs
cycloalkyl group, and -CH(Rv)-Rs; alternatively, Rsand R4 together form a spiro rmg having the
general Formula (IV):

[ 0012 ]

Rs is one or more functional groups selected from the group consisting of a vinyl group; ethinyl
group; phenyl optionally substituted by a Ci-Cs alkyl group, C1-Cs alkoxy group, hydroxy
group, 1 or 2 halogen atoms, di Ci-Cs alkylamino group, cyano group, nitro group, carboxy
group, or phenyl group; phenethyl group; pyridyl group; thienyl group; and furyl group. The
above R is a hydrogen atom or Ci-Cs alkyl group.

[ 0013 ]

Furthermore, in the general Formula (IV), the structural unit B is one or more structural units
selected from multiple types of structural units having the general Formula (V). The structural

unit B binds at a position marked by * in the general Formula (V) to form a spiro ring.



WD 2008/ 047952 PCT/ JP2007/ 070963 4 (V) cXXs, [ 0014
] R8 is one or nore functional groups selected from
wo b@s@umep consi sting of a hydrogen atom  hal BOE®P2007/070963
atom hydroxy group, G -C6 al koxy group, cyano group,
and trifluoromethyl group. 4 0015 ] The conpounds of
Formula (1) nay be used as an anti depressant,
neur oprotectant, anyloid deposition inhibitor,
del ayer of senescence, as an age retardant and
extender of life gpans of animals. 0016 ] The

|nI ;el atgtp @@- conmpounds of

D \g depr essi on,
psychoses, obse ¢- conmpul si ve
di sorder, panic disorder, or anxiety di sordgeiVin a
mamal in need thereof, conprising admnistering to
kgﬁggggﬂgl QQ;%efgifgive anount of a heterocyclic
c AN havi th eneral Formula (1), or a
pharmaceutically acceptable salt or hydrate thereof.

[bof¥y’] The invention also relates to the conpounds of
Formula (I) for reducing or preventing

RIEHQH RORTRR@hARrdups 1FREMBM thOlgld8E CorlsBERES 2 hydrogen atom,

onpri si adm ni stef.i to the mammal an ffectiv
R A PSR G A R R arp e b ey Froue.
[ghffkpharnaceutically acceptable salt or hydrate
Bkof. In one enbodi nent, the neurodegeneration is
S b e R 555 S AR ERE e AR i
depesifierninhibiter; delasier ofserestened asrermge retradpnt and dxtanderod difegppans of
arld@RMr r hage, intracrani al henorrhage, cerebra
infarct, and/ or hypertensive encephal opathy. [ 0018 ]
[Obes ] nvention also relates to the conpounds of Fornula
(1) for inhibiting anyloid deposition in an mammal in
TKbGﬁdafn]Ei&efeQ@cs,in ﬁaﬁﬂ@ﬂdr% g ORPLUNAS bglrdrmg1at(p fdrﬁhﬁawivenﬁng
an cCltiv nt oun Vi I [
AGReShl Fblc R ey Bleed o u R e d P BaRE AR Ry, o
arpdgty digorderd g mamgal yneed heepfatasprising Rdeidstesingip the mammal an
effdfileQintbuhedf athewrdendib drggiuas heehedt gehefal Berrag/[PordoSi S,
pﬁa%%{lﬁ%angg%%&bq? SNy ﬁg&&@ Yher&ft @ract, glaucoma, the
progressi on gl aucoma, age-related nmacul ar
[%ggﬁ eration, rheumati sm osteoporosis, netabolic
syndrone, wrinkles, and hair | oss. WO 2008/ 047952

TG ehBoR AL Q2 Edhe compounds of Formula (I) for reducing or preventing

neurodegeneration in a mammal in need thereof, comprising administering to the mammal an

effective amount of a compound having the general Formula (I), or a pharmaceutically
acceptable salt or hydrate thereof. In one embodiment, the neurodegeneration is the result of
one or more cerebrovascular disorders selected from the group consisting of transient ischemic
attack, cerebral hemorrhage, subarachnoid hemorrhage, intracranial hemorrhage, cerebral

infarct, and/or hypertensive encephalopathy.
[ 0018 ]

The invention also relates to the compounds of Formula (I) for inhibiting amyloid deposition in
an mammal in need thereof, comprising administering to the mammal an effective amount of a
compound having the general Formula (I). In one embodiment, the amyloid deposition is the
result of or associated with one or more amyloid-related pathologies selected from amyloidosis,
cerebral amyloid angiopathy, cataract, glaucoma, the progression of glaucoma, age-related |

macular degeneration, rheumatism, osteoporosis, metabolic syndrome, wrinkles, and hair loss.



5 [ 0019 ] The invention also relates to the

compounds of Fornula (I) for delaying senescence is an
wanios@h79st n need t hereof, conprising adnm ni st ePCTYGPA7/070963

the animal an effective anmount of a heterocyclic

conmpound having the general Formula (l1). In one

enbodi nent, the invention provides an i nprovenent

and/ or delay in worstening synptons of one or nore

conditions associated with senescence, including
[084ttivity, passivity, glossiness and/or coarseness of

hair, hair loss, ulcers, periophthalmc |esions,
Thedtreantion aso relotentocthe eprpoings ofi Fektroda (Dderdisley ipg seriescenge is an animal
inda€PthbredNQompsRB ARG t6 Bk ahigl $rpeﬁte!?tﬁ/e GRBRAWGAE Betbocydlic

C".WOH%%%V??%P%%%I%?W Qﬁn&h%a SRR B e i B Pdes an

inppraveRientandéor eley impeorgteningsympftorps of@omrduwd conhitiong asspeated with

seﬁ@d@&fc@'mcﬁﬁﬁr@-%&h(nb) asoil %IM&N%TAI%%F%EEFMor ¥ DsSulcers,
Bﬁélg]ﬁ?l?]lﬁﬂ%ﬁ 4 arac%()can% (?aEk’ m?%é ?06?1& b Btective

@g% ﬁlty of Conpound 24 in the ger bi | tranS| ent
rain ischema nodel. Fig.2 contains phot ogr aphs

far e neuro I Ot Ctl It
The invenl 2tclgn gso dreﬂlgzﬁ qu%e f,%mé)ohl ds of orml}{a (I%% exYendth the lqe %}Zha}(l oga
mg@mal mtﬂﬁ%dw@?fé?ft COFTEPF@BS aﬂwm%%mm the magatal an #fegt“@ amount of a

conpoluad Rsvinpat gaeaphamiulri(nexpl ai ning the effect of
Conpound 24 on the nunber of anyloid
3-imunoreactive cells in senescene accel erated m ce
BREAVPSFLARAGIQN QpTldE PRAVYINPRI cal representation for
explaining the effect of Conmpound 24 on the nunber of
Fid 0-i nmunoreactive cells in senescene
acce erated mce (SAMP8). Fig.5 depicts a graphica

Flfelpls%S§Eéﬁ2él%aie9£nt§2§9$ ﬂirrl!xﬁgai iﬂg ek ﬁ‘g)%%cz% &"@R?gé‘gqon

I Nng scores | senescen acce erate
prrﬁt%féwes;s\w of Cpypaunydpt &t thegeghibpansioat forebpinisesmia nodel
Fiflg@ coatapls photogigplidier explaiirig thé nduosgrotddtive 2divi in dei§ed neuronal

B B o R BB A B RS e

Figrbeadit B h pRotegraphsdoselaiping thesfertaf GamapundPd op theguignber of
ath@bied- ineh undaebatieniells én Heleoawne at@liaated raige (SAMPS).

FRN aegmraeg%ml reg&wn%t)m& %L;ﬁmlmé Akl I E3npRRASA b i

i'nhi DLt or or a retardant ‘co sition cont ai ni §
nyyRbes PERYHPIA B- EHﬁ‘p‘b‘Hﬁ%)CtWS\FFHﬁ“I %?@e%losa%ccalaeg%fﬁi prige (SAMPS).
Figiedepfcisa ggéphital iapreseneatian foal ekplaining fe effeat bi@impodsd 2aotthe

gRERE TREEH Lrdbdete ACLERAARNRI RicEAMPES or diluents.

Fig.6 depicts a graphical representation for explaining the effect of Compound 24 on

the survival rate of senescene accelerated mice (SAMPS).
BEST MODES FOR CARRYING OUT THE INVENTION

[ 0022 ]

Embodiments of the present invention are described hereafter. Embodiments below relate to an
antidepressant, neuroprotectant, amyloid p deposition inhibitor, or age retardant composition
containing a heterocyclic compound having the above described specific structure

(azaindolizinone derivatives) and pharmaceutically acceptable carriers or diluents.

[ 0023 ]



[ 0023 1 WD 2008/ 047952 PCT/JP2007/ 070963 6 The
conpounds useful in the present invention all contain
wa@20veemsrycl i ¢ conpound having the general FpCTIIR2A07/070963
(1): LI O--------- (1) RR3 Rg [ 0024 ] or a
phar maceutical |y acceptable &alt or hydrate thereof.
In the general Fornmula (I), the structural unit having
the general Fornula (Il) is one or nore structura
Thertoinpowels @sdfwldn fhe prasent irtvieytion atlyp@sinathetacydic asrapound ihbging the
gégmgfghﬂhﬁqngeneral Formula (I111). (Al N _)=0 N
Rxto, N ~~N.O --------- (1r1r)y N. )=o 0 [0025]
Furthernore, in the general formula (1), R and R2
reach are one or nore functional groups independently
ed fromthe group consisting of a hydrogen atom
n at om hydroxy group, am no group, acetylam no
Ryrou ,Rbenzylanino group, trifluoronethyl group, Cl-C6
al kyl* group, C1-C6 al koxy group, and -O (CH2)n-Rs,
wherein Rs is a vinyl group, C3-C6 cycloal kyl group,
or phenyl group, and nis 0 or 1. [ 0026 ]
[obs4 pernore, in the general Formula (1), R3 and R4
each are one or nore functional groups independently

SEHBEh&EL I AR AR A By 15ARR: @klepd Of a hydrogen atom

(O

Sty e B K B8R o
stgturd unithglebad frog niuléple typeeof atrudtarahwrlita h@ting the géheral Formula
a@P08/ 047952 PCT/ JP2007/ 070963

N
oS
N (o) 2 N = N G//N ©
N N\): , - N:):o , - N:)ZO , N ,

e, (e . O

[ 0025 |

Furthermore, in the general formula (I), R1 and Rz each are one or more functional groups
independently selected from the group consisting of a hydrogen atom, halogen atom, hydroxy
group, amino group, acetylamino group, benzylamino group, trifluoromethyl group, Ci-Cs
alkyl group, C1-Cs alkoxy group, and -O-(CH2)n-Rs, wherein Rs is a vinyl group, Cs-Cs
cycloalkyl group, or phenyl group, and nis O or 1.

[ 0026 ]

Furthermore, in the general Formula (I), R3 and R« each are one or more functional groups
independently selected from the group consisting of a hydrogen atom, C1-Cs alkyl group, Cs-Cs
cycloalkyl group, and -CH(R)-Rs; alternatively, R3 and R4 together form a spiro ring having the
general formula (IV):



7 Naf o--------- (V) R2 B [ 0027 ] The above R6
is one or nore functional groups selected fromthe
w@e@ap4mensi sting of a vinyl group; ethinyl grOLDR2007/070963

phenyl optionally substituted by a Cl1-C6 al kyl group,
Cl1- C6 al koxy group, hydroxy group, 1 or 2 hal ogen
atons, di Cl-C6 al kyl am no group, cyano group, nitro
group, carboxy group, or phenyl group), phenethyl

raroup, pyridyl group, thienyl group, and furyl group.
'gﬁégbove R7 is a hydrogen atomor Cl-C6 al kyl group.
[ 2

o | A thal é{neral Formula (IV), the structural

RNt t is one or nore structural units selected from
mul tii pl p types of structural units having the general
For (V). The structural unit B binds at a

position marked by * in the general Formula (V) to

[5@5 a Spiroring. ~ N [ 0029 ] Here, Rs is one or

nore functional groups selected fromthe group
'I’I{é%gﬁ\;esﬁs l1sn>gle of mlgre hydEoge grou Cé;fa%]tgch BbRYR gréﬁf&mt%%f 0% ¥inyl
EPYRF r@ﬁnya prtplly fbasasd by ey aﬁlwigwaf»eql&e%mcgmupr
hmﬂym@ hen2 edpgeinatogeni Cal’s dglamihagidl, chas geypmittorgrap,
ca%&? gﬂ)uﬁtcﬁ) rf3§eny'l Erohﬁbephce‘hﬁtﬂﬁgr‘&ﬁr pﬂrﬁcﬁll g%%exﬁfl @fBup, and furyl

i c.carbon atons an m xture (racem c
gr%%r%e@ ‘iecﬁ%)s drﬁg"ébaé?ﬁ‘or saﬁiYLgr(?'é%es all of them

@hfpoijncl uded in the heterocyclic conpound used in the
[ i ments described | ater. [ 0031 The heterocycl iC

conmpoungd. has, t ener al For ener
o Torgay G o B g g P g’h‘%{ﬁ‘é P ageced fom
mgltiplitypee df dymictyval ahitrhg ving the geteedl Formxdn(yl) eEhe spuagei?ur}lt Kginds at
a PRABA ARy PGl hd BARRHT FOHRASER) tftorbg i’ C1- OB

refers to 1'to ar bon atorrB unl es othervvl se

def The terf
Fgayme e,
XLs <1 <O

[ 0029 ]

I——Re

Here, Rs is one or more functional groups selected from the group consisting of a hydrogen
atom, halogen atom, hydroxy group, C1-Cs alkoxy group, cyano group, and trifluoromethyl

group.
[ 0030 |

When the heterocyclic compound having the general Formula (I) has asymmetric carbon atoms
in the structure, its isomer from asymmetric carbon atoms and their mixture (racemic
modification) is present. In such cases, all of them are included in the heterocyclic compound

used in the embodiments described later.

[ 0031 ]

The heterocyclic compound has the general Formula (I). In the general Formula (1), the

following terms have the meanings specified below along with their examples.

[ 0032 ]



refers to 3 to 8 carbon atons unl ess ot herw se

defined. The term"Cl-C6 al kyl" includes |inear or
whe@soma2 al kyl groups such as nethyl, ethyl, PepIR20§1/070963
i sopropyl, n-butyl, tert-butyl, sec-butyl, n-pentyl,

and n-hexyl. The term "Cl-C6%al koxy" includes |inear
or branched al koxy groups such as nethoxy, ethoxy,
n- pr opoxy, i sopropoxy, n-butoxy, tert-butoxy,
Tisgernh (10X Yrefers-tp @ ind §/¢adboy, atoranchleds brberyisexdyfinefin Fhé erm1’Cs-Cs”

refegsc'to 5% §é5%09§loﬁlunlegsnﬁﬂ1#\q'%§ détfle oﬂ{eq ‘Cl- Qﬁ(ﬁb WHcMddes linear or

cycl opentyl cycl ohex cyc %c ooct yl
brefibes eKRhEXPYES SH5LAS REGHY K Maere fSPEFSPYln‘é uty ey, sec-butyl,
n—lpélﬁyﬂ] arel n-lmxyl iFbelierne  CECs@83y”] inclindes lindae sidayhéedalkoxy groups such

nven | on ?q“#og C)g iR ng ll)&g)fyg{erttd&?ox rsgégm,x n'Penfyloxy,

artic stricted as 1&
ar}dtn- ¥loxy, glhg s’ S&%ﬁoﬂéﬂ é‘}ﬁB’G‘FSf ‘iYEl"B’t"Pﬂc‘EYﬁPB“tY’F@fC opentyl,

cyeloburyl, eycldhbpyl ald qvibogyl. Tongeou fiddogematoiné inghelels fluorine, chlorine,

br%n%edérmq&ﬁxélm dazo[ 1, 2-a] pyridin-2(3H)-one,
di propyli m dazo[ 1, 2-a] pyri di n-2(3H) - one,

}dl but yl i m dazo[ 1, 2-a] pyri di n-2( 3H) - one,
3 3-diallylimdazo[1, 2-a] pyridin-2(3H)-one,

The I%fe%c?!:lirc?égrlngolgﬁ rﬁgéﬂﬂgﬁ lelﬂe r%&o&f the resrex(l)t 1?vent10n is no q;‘Jartlcularl
reitngteg%asp IBW asdh é-(eg%ve(ﬂﬁe%cnbe%spgc é ﬁ@ﬁ}vﬁ? P?f?@%%?% t %(SloLvmg
colyduads qaybe¢ aked- 2( 3H) - one,

5 SanalIRREVb - ?ﬂ ool 1, 2: a] pyri di n-2(3H - one.

d 1, din-2(3
s Fub S STy e, onsoldy Pyt ol 2(3 0

,}d@ugr}lpydazg[‘l,ﬂamﬂgmﬁfp‘fé) one,
3,3ditl hﬁa%}’ﬂ g ﬂﬁiulees hghdazo[ 1, 2-a] pyri di n-2(3H) - one,
gﬁapgi BeneiloEs S 922 s
3,8-di?- Psﬂpmyymﬁd@[iﬂbémydm-%Hthﬁ[ 1, 2-a] pyri din-2(3H) - one
3,3 dlbenzyhrmdazo[l 2-a]p idin-2(3H)-one,

s betly PEEH i S QR QRUT SigEQL L 2 Py di - 2(3H) -0

3%d@m5ﬁﬂwﬂ®dwémﬂr2@dwm HgHbswe i dazo[ 1, 2-a] pyri d
3, B-QibRAZB-h peex m&aso[dnlawﬁmn Broymkohept yl oxyi m dazo]

3%‘%’ I&Jyg %Ox%"&cﬁaltgl ﬁqyalazo iH)f aj pyrl di n- 2( 3H) - one,
33’d5'?£’ei4}’béﬂfi‘y¥)m®d8ﬂdi ?—rh]PO’Fléllnrﬁ( 281, 2-a] pyridin-2(3H)-o
8-8Byloxy-3, 3—d1benzyhmldazo[1 2-a]pyridin-2(3H)-one,
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[ 0034 ]

The heterocyclic compound of Formula (I) can be in the form of hydrate or acid addition salts as
a pharmaceutically acceptable salt. Possible acid addition salts include inorganic acid salts such
as the hydrochloride, sulfate, hydrobromide, nitrate, and phosphate salts and organic acid salts

such as acetate, oxalate, propionate, glycolate, lactate, pyruvate, malonate, succinate, maleate,
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antidepressant activity. These compounds exh1b1t antldepressant activity based on a novel
mechanism that does not involve the inhibition of serotonin reuptake. The compound has also

been shown to be highly safe in a preclinical study.
[ 0039 ]

The antidepressant of this embodiment exhibits excellent antidepressant effect. More
specifically, the antidepressant of this embodiment inhibits one or more mood disorders
selected from the group consisting of depression, manic depressive psychoses,

obsessive-compulsive disorder, panic disorder, and anxiety disorder in mammals.
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[ 0042 ]

The antidepressant compound may be administered by a means which acheives reduction or
alleviation of depression in a mammal. In one embodiment, the antidepressant compound is
orally administered. In another embodiment, the antidepressant is administered as part of an
adhesive skin patch. Alternatively, the antidepressant compound is formulated into tablets,
coated tablets, powder, granules, capsules, microcapsules, and syrups. The antidepressant in

the form of oral formulations is easily administered to mammals, including human beings.
[ 0043 ]

The antidepressant compound may be administered at an effective oral dosage of 0.0005
mg per kilogram of body weight or higher, more preferably 0.005 mg per kilogram of
body weight or higher, and particularly preferably 0.05 mg per kilogram of body weight

or higher. When the antidepressant compound is administered at an effective oral
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anot her enbodi nent, the anti depressant is adm ni stered
T%@epmprotmtanaﬁpmm@ﬁes pibis spabedipnanteephibitg exeqligattrieyropyotectivies
adifity. daphée Sﬁl&&lll’n@ﬂm@ dtpdsioh hiBH ce @ mbrelcBreb@hseliss disorders

sk ?r%m tﬁ(p gr%h}% torglatlnéof ’tragsrlean?_ﬁscheM1 SRR cergbral I{emorrha%eh

m croca epressan
sibgraghnet leﬂnmrrhﬁsq-, HAlagres mosrheﬁssfer%br%amrﬁﬁ anddyypertengive
el@piaRIpathy im@btehiaBg human beings. [ 0043 ] The

anti depressant conpound nmay be adm ni stered at an
[@D&epti ve oral dosage of 0.0005

The neuroprotectant compound of this embodiment is preferably
spiro[imidazo[1,2-a]pyridin-2(3H)-one-3,2"-indan]. This compound was shown to have an
excellent neuroprotective activity in a study on reduction in delayed neuronal death in the
hippocampus CA1 region in the gerbil transient forebrain ischemia model, which is a typical

animal model for neuroprotection, as described later in the examples.
[ 0049 ]

The neuroprotectant compound may be administered by a means which provides

neuroprotection in a mammal. Preferably, the neuroprotectant compound of this embodiment



ng per kilogram of body weight or higher, nore
preferably 0.005 ng per kilogramof body wei ght or
whe@het79sand particul arly preferably 0.05 ng peCT/JP2007/070963
kil ogram of body wei ght or higher. Wen the
ant i depressant conpound is ddm nistered at an
ef fective oral WO 2008/ 047952 PCT/JP2007/070963 13
dosage of these lower Iimts or higher, the
is @rlly dépingsged, dn amdther etnpodimentpiiraégoprotektanti cogpodrdrrambe

adRhfi@Redlas Fér'E'Pfr a%‘éﬁﬁesﬁ@ TRRLEEh, t'ﬁwe‘é@&%glo@é’é’%ﬁt &%%ﬁn@ﬁx@y be

adm ni ste anot her enbodi nent,

formylatst Fs?]tabkewoafég %zleffeeﬁ VST R S AP BISTOf %Pawes and syrups.
Tieorepropsitentanain thofiopo uetaldbrnfdations @& edsily adin(@A&d ih nkirenals,

mklﬂ&ﬁghgﬁ\&ﬂ&kg}d that the heterocyclic conpound having
bove specific structure exhibits neuroprotective

[@ggdﬁlty in a study on reduction in delayed neuronal
death in the hippocanpus CAl field in the gerbil-
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ﬁ?ﬁia‘?‘gﬁf’ dy &8 %\5 9@@67 \%’f%\é’fﬁ%“aw Grane ger %lf? gfam of body
walgat odupher) acheartierlantpprefesblyrd.vmiggier bitlograman brdngeight or
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beings ie xhpliored rempardd ¢o wbapbuved doses aa¢ adminésteredhown t o
be highly safe in the preclinical study. [ 0046 ] The
(989t bpr ot ect ant conpositi on contai ning the conpound of
Formula (I) is effective at | ower dosages based on a
Inrrpothemdnshod tienf, ¢hred nvenfiproprovides angimyiieid B aepasision winitdtor ¢ognprsition

cIMPHsRR L QLB MAthaviR @ ¥brEAML | OXi dative activity.
Therefore, the neuroprotectant conposition is expected

[loesayoi d various side effects such as kidney failure
as reported for Edaravone. [0047] The neur opr ot ect ant

TROAR@ErS fo0Rd Bt thh h&eBBRBAARRLINE m§am@q4ebﬁ@§nucmre
exhibits by ttoeth{lwﬁl cg g{%tyim e[; XerposJJ]on m%heehl Od hb0 nt Ly 2 amy?md B

COITpOSI nin nore cere ova
ingthanphigtockemigtoy asclesceibed later intbe eramples.cyreshing pﬁ&ﬂ@ﬁhves of the

cdnfipbi&d &7 hml Ii)Q:f[EdlEp@Slﬁ&rt laﬁﬂlsno@a&ahwahomrmﬁra izinone

subar achno, r J ntracr ni a
MR T ﬁfﬁmn
r#&#ﬁ%{lashva Gtm@oye quqqe@: %ﬁﬁ@tﬂ@ﬂ%@ depsrpon bﬁ?rYtaPﬁ‘Sty
b&BDE MBI méchariéne fiigfe@Bt fyom antioxidative activity. The compound has also been

shown to be highly safe in the preclinical study.
[ 0053 ]

The amyloid B deposition inhibitor of Formula (I) is effective at lower dosages based on a
mechanism which is different from curcumin, a component of Curcuma longa contained in curry
in a large amount and which has antioxidative activity. Therefore, it is a new amyloid B

deposition inhibitor having a mechanism of action different from curcumin.
[ 0054 ]

The amyloid B deposition inhibitor of Formula (I) exhibits excellent inhibitory activity of
amyloid B deposition. More specifically, the amyloid B deposition inhibitor of Formula (I)
inhibits one or more amyloid-related pathologies selected from the group consisting of
amyloidosis, cerebral amyloid angiopathy, cataract, glaucoma, the progression of glaucoma

age-related macular degeneration, rheumatism, osteoporosis, metabolic syndrome, wrinkles,



spiro[imdazo[ 1, 2-a] pyridin-2(3H)-one-3,2"-indan].
Thi s conmpound was shown to have an excell ent

WO eusopmst ecti ve activity in a study on reductPOnIR2007/070963
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gﬁgpﬁund having Formula (I). [ 0052 ] The inventors
[ that the heterocyclic conpound havi ng the above

cifi tructure . exhibits | i act|V|
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mam@nu&m&avive activity. The conpound has al so been
[ 0058 ]

In another embodiment, the invention provides an age retardant composition comprising a
compound of general Formula (I). The invention also provides a composition comprising a
compound of general Formula (I) for delaying senescence in an animal in need thereof,
comprising administering to the animal an effective amount of a heterocyclic compound having
the general Formula (I). In one embodiment, the composition comprising a compound of
general Formula (I) improves and/or delays in worstening symptoms of one or more conditions
associated with senescence, including reactivity, passivity, glossiness and/or coarseness of hair,
hair loss, ulcers, periophthalmic lesions, cataracts, corneal opacity and lordokyphosis. In
another embodiment, the invention provides the composition comprising a compound of

general Formula (I) for extending the life span of a mammal in need thereof, comprising



shown to be highly safe in the preclinical study. |
0053 ] The anyloid [3 deposition inhibitor of Fornula
w@ bgosios79ei f ecti ve at | ower dosages based on a PCT/JP2007/070963
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average life span in other mammals including human beings.

[ 0062 |

The age retardant compound of this embodiment is preferably
spiro[imidazo[1,2-a]pyridin-2(3H)-one-3,2’-indan] as this compound was shown to have
excellent age retardant activity in measurement of grading scores in senescene accelerated mice,
which is an animal model for age retardant activity, as described later in examples.
Furthermore, this compound was shown to extend the average life span in senescene

accelerated mice as described later in examples.
[ 0063 ]

The age retardant compound may be administered by any means which acheives delaying of
scenescence in a mammal. Preferably, the age retardant compound of this embodiment is orally

administered. In another embodiment, the age retardant compound can be administered as



adm ni stered at an effective oral dosage of 0.0005 ng
per kil ogram of body weight or higher. In one
wendsdiTyent , t he conmpound is adm ni stered as pRCT/IRAH0E070963
unitary pharnteutical dosage form containing 5, 10,
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shown to be highly safe in a preclinical study.
[[0686P] The age retardant conpound of this enbodi nent
is effective at | ower dosages based on a

For example, some preferable ranges of effective oral dosages are defined in the above
embodiments. However, other ranges of effective dosages can be determined for
other administration forms. For example, a preferable range of effective dosages for
administration by injection can be determined as appropriate. Furthermore,
preferable ranges of administration intervals can be determined for particular
administration forms in addition to the effective dosages with no more than routine

experimentation.

EXAMPLES

[ 0068 ]
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[ 0071 ]

As shown above, all compounds'were considered to have antidepressant activity
because of 90 seconds or less motionless time in the mice tail suspension test was
observed. In other words, compounds having Formula I were shown to have
antidepressant activity. The structures and names of the above compounds are given

in Exemplary Preparations described later.
{0072]

Example 2: Neuroprotective activity
In order to prove neuroprotection activity of compounds having Formula I, the

activity of Compound 24 on reduction in delayed neuronal death in the hippocampus CA1



preferably 0.005 ng per kil ogram of body weight or

hi gher, and particularly preferably 0.05 ng per
wadosgams2 of body wei ght or higher. In one enbpdi/nE007/070963

the conpound is adninistered as part of a unitary

phar nteutical dosage formcdftaining 5 10, 15, 20,
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EXAMPLES [ 0068 ]| WO 2008/ 047952 PCT/ JP2007/ 070963
[9875The present invention is further described using

exanpl es. However, the present invention is not
Theegrrrivingeerlk ¢pang irothe hipi@ggnpusiSédfisideofia sham $uepryegroant(n=7)
wa@€117/3 £¥.3 /0.5 mm. On the other hand, the surviving cell count of the solvent
control group (n=7) was 18.1 £1.0 / 0.5 mm; significant reduction in number of
surviving cells, namely onset of delayed neuronal death, in the hippocampus CA1 field

through the cerebral ischemia — reperfusion was observed.
[ 0076 ]

Fig.1 is a graphical representation for explaining the hippocampus CA1 field protection activity
of Compound 24 in the gerbil transient forebrain ischemia model. In Fig.1, ** indicates p<0.01

vs the control.
[ 0077 ]

Fig.2 is photographs for explaining the neuroprotective activity in delayed neuronal death in
the hippocampus CA1 region in the gerbil transient forbrain ischemia model. The left
photograph shows the case no Compound 24 was given and the right photograph shows the

case Compound 24 was given.
[ 0078 ]

When Compound 24 was given at an oral dosage of 0.001 to 20 mg/kg, the number of



In order to prove the antidepressant activity of the

het erocyclic conpound having the specific structure
walemsnitysr i n Enbodi nent 1, a tail suspensi on PEFIP208E070963

conducted on ICR mce (nmale). First, one hour after

oral dosing of 0.001, 0.01, 29nd 0. 1 ng/kg of a

subj ect conpound, the mce were clipped by the tai

approximately 1 cmfromthe tip, suspended, and
supbizéng/edls fim thethippotarhps.C Aliftel dowhsaBBagd-depandsnitr asdisigdificantly

4 4 L m
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[@ofecbund 10 0.001 72.8 .... . ...... ._, .Conpound 24
0.001 72.8 Compound 29 0.01 s 61.3 # .. ... Conpound
Frdh the 00 te 8IG, Cczmpotﬁodr%wmhdwnﬁn red@8 neyrGuateath endiiée an effective

neuroprotectant. OHQ'Q;L &f%d £5 0. gecﬁ@) be ffQ4i00s a%ul%protectant for
cerfgrdsfas'célaﬁglg?fﬁ%nglf s ansiept ISC&%&HW& cgg;%balf Bg_n._orrhagg subarachnoid

he@jm@@gm dltlegamnhhe@xoﬁﬁage&ﬁtl&erebral arteriovenous ma],forma’aon, cerebral

infarct,-and hypertensive encephalopathy.- - Conpound 78 0.01 68.5
Conmpound 79 0001 66.5
[ 0080 ]

As described above, a compound having Formula (I) was shown to have neuroprotective
activity in a study on reduction in delayed neuronal death in the hippocampus CAL1 field in

the gerbil transient forebrain ischemia model.
[ 0081 ]

Example 3: Amyloid B deposition inhibitory activity
In order to show that compounds having Formula (I) have amyloid B deposition
inhibitory activity, the activity of Compound 24 on amyloid p deposition was

examined.

[ 0082 ]

Senescene accelerated mice (SAMP8) (male, 8 months old at the beginning of the
study) were used for experiment. Approximately 0.1 ~0.002 mg/kg/day of

Compound 24 was given in drinking water. Eight weeks after the dosing, the mouse
brain was removed, Methacarn-fixed (methanol : chloroform : acetic acid=6:3: 1),
and paraffin-embedded. Then, sections of 8 um in thickness were prepared using a

microtome.
{0083 ]

The sections were immunostained with streptavidin-biotin usinga VECTASTATIN ABC kit.
After one hour of incubation in 10% normal goat serum, the anti-amyloid p (AB)
antibody was diluted with PBS to ten fold and incubated at 4 °C overnight. The
following day, PBS rinsing, 1.5 hours of incubation with biotinylated anti-rabbit
secondary antibody, PBS rinsing, and 1.5 hours of incubation with peroxidase-labeled
streptavidin were conducted. The immunoreaction was visualized with DAB and specimens

were prepared.
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above, all conpounds wer e considered to have
anti depressant activity bedduse  of 90 seconds or |ess
notionless tinme in the mce tail suspension test was
observed. In other words, conmpounds having Formul a |
were shown to have anti depressant activity. The
[88%dct ures and names of the above conpounds are given
in Exenpl ary Preparations described | ater
ImzuniFatye Astike gt BRI be ARPCGITHYS weerfd)éwetdourpq%\%e
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euronal death i n the hippocanpus

[g(gggal/ 047952 PCT/ JP2007/070963 19 region in the ger bi |
transient forebrain ischem a nodel was exam ned. [

FIQQ dodtding %5% hf( Jﬁ%l/v‘fh Mmr@@ofm{ Hhd P4 & the REmb& og:gnylmd

wer e dwth an ex sured b| ral
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sefbdcBhie &Qgreramz@ %ees(sm‘mbss e @ “uier mh&rmahg ma\e@Sfor 2 months
removed to re em a
trighgh RLE P Bt o%bf’éagraﬁﬁmt f 83’;‘}&0%%}‘8W fpiged ifnages of
amypit f-lise onmunheeapii wity imde hipperaeg ua o séreserleiagedlenagadl mice
SSZWS) f‘v%nc&o Lmd 74 Il SRS W ViR a€ aR AP RbraN@osage of 0.1 mg
h([la]] % ILgi‘&llnesm Surviving cells in the
peg O%a“hMp %yan) ? PPRMS on both sides of each
c]| men were counted using a mcronmeter under the
r'oscope. The nunber of surviving cells per 0.5 mm

.sobt Conpound 24 S Sus in 1%
F R Py <DV Eh e Dt P B EP I P P L) A numberof
amydeifl rimanureded&-tive gelds @ﬁ?@?scewcpepreﬁefmrs\ncerﬁSAMf@h Theffective

ordpcs@s,% @ef cdaqsom e4 ey e&eaﬁ a9 HAbdch8a ah®khONMBerddYantyloid B-
ay_ §Lhce,t Qerfu5| on...The survi Vi gL, cel,l
1mmun<%react1vtet$e rhu es 1sc})lotted s ordinate. Nine sénescene acceferatéd mice
coun
(SAMPS8) were given no ompound 24. Five, eight and seven senescene accelerated
mice (SAMP8) were given Compound 24 at oral dosage of 0.002mg, 0.01mg and 0.1mg

per kilogram of body weight respectively.
[ 0087 ]

As shown in Figs. 3 and 4, an amyloid B-like immunoreactivity in the hippocampus was
observed in senescene accelerated mice (SAMP8) given tap water as drinking water
for 2 months from age of 8 months. On the other hand, the amyloid p-like
immunoreactivity was reduced in senescene accelerated mice (SAMP8) given
Compound 24 in drinking water at oral dosage of 0.002mg/kg/day, 0.01mg/kg/day
and 0.1mg/kg/day for 2 months. The number of amyloid B-immunoreactive granules

was significantly (*) decreased as a result of dosing of Compound 24.
[ 0088 }

As described above, Compound 24 inhibits amyloid p deposition. Amyloid-related
pathologies for which Compound 24 may be used include cataract, glaucoma, the
progression of glaucoma, age-related macular degeneration, rheumatism, osteoporosis,
metabolic profiling syndrome, wrinkles, and hair loss, in which amyloid B is considered to

be a factor of the disorder. Compound 24 inhibits amyloid B deposition and, therefore,



CAl field was expressed by the average standard

error. The Mann-Wiitney's U test was used to obtain
wak@rioiissant di fferences. The effective oral JdPCHERET070963

Compound 24 was plotted as abscissa and the surviving

cell count / 0.5 nmwas pl oted as ordinate. [0075]

The surviving cell count in the hippocanpus CAl field

of a sham surgery group (n=7) was 117.3 2.3/ 0.5 mm
méy alshde atséd forhtanckat algloklasivondererat&hyloidaugibpaliy, ivMhéh are

was 18.1 1.0/ 0.5 mm
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graphlca r'epre or expl al ni ng
oftArperdhBerRoseRr i3 dryPist %HPP‘&H"]&’équUF’PV“YOf Conpound

24 in the gerbil transient forebrain ischem a nodel.
[Pﬂ(kig 1, ** indicates p<0.01 vs the control. [ 0077

] 2 is photographs for explaining the
Eﬁ@ﬂ#%ﬁr%ﬁ%&??ﬁ%n Wty in del ayed neuronal death in
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t he case no gg?? |ven nd HGE% g
e’%ﬂ&t“lﬂﬁé h 28Ha en%Pa“dH§ lisieiviy erpge edrO&h:
b 078] When Conmpound 24 was given at an oral dosage
[889% 001 to 20 ng/kg, the number of WD 2008/ 047952

SUEpSBE ASIR ALY SAMPAL e AR B aEPF Peainaing of the

stgdgvéieqgmed firy thei shtedypased (**) in the dosage groups of
0.01 nmg/kg (n=7), 0.1 ng/kg (n=8), and 1 ng/kg (n=9)
[889%hown in Figs. 1 and 2 (the surviving cell counts:

0.01 ng/kg; 27.8 1.9/ 0.5 mm 0.1 ng/kg; 32.5 9.4
Compodndd dissaly¢dkig: tapavaBer WasigiverQtothmsynesfer@@ifel§rafadonice at a
dddage 8bOMA, (i @S&H 0 g AQARP NGk i RinYaea t &N WP v dler REYIER en to the

%ﬁ ioqal ath and be an effective neuroprotectant.
Y é“ceC%sn‘g‘ B8 225 expected to be effective as a
[%ﬁgggprotectant for cerebrovascul ar di sorders such as
n

ient ischem c attack, cerebral henorrhage,
subarach t.racrani

ébx}ga? 1cat?r of seenrgs)gene agcel r]ap d m{ce o%agm%&(e)%:g g’l:"aﬂea eet XYi.,tlgil)

eri ovenous na
WF—'rﬁmpmred a0, BB B anchibiweekse deipking wptar ¢gping in a short term study and

after 12, 16, 20, 24, 28, and 32 weeks of drinking water dosing in a long term study.
[ 0094 ]

Fig.5 is a graphical representation showing the influence of Compound 24 on the grading scores
in senescene accelerated mice (SAMP8). Fig.5 (A) shows the results of the short term
study and Fig.5 (B) shows the results of the long term study. In both figures, the
number of weeks of dosing is plotted as abscissa and the grading score is plotted as

ordinate.
[ 0095 ]

As seen from the results, as shown in Fig.5 (A), the grading score as an aging indicator
started increasing after Week 12 of the drinking water dosing in senescene accelerated mice
(SAMP8) given water while the grading score did not increase in senescene
accelerated mice (SAMP8) given Compound 24 in drinking water. Significant

differences (*) in this activity were observed in Week 16 in the groups given



[ 0080 ] As described above, a conpound having Formul a

(I') was shown to have neuroprotective activity in a
watadp4mn2 r educti on in del ayed neuronal death PET/g#ee07/070963

hi ppocanpus CAl1 field in the gerbil transient

forebrain ischem a nodel. [ 28081 | Exanple 3: Amyloid

R deposition inhibitory activity In order to show that

conmpounds having Fornmula (1) have amyloid O deposition
Compoloid oF in dxidking wpterta effactvevirhlydeh g€orfitidhd. @ Aandrf.1
m%ﬂ%/ldl edTlII% &%P&JCE Wl n%le m@‘gﬁl&fjp [veQ Q%gn];omc-tﬁrﬁsiﬁ%rgﬁkag

rated m ce ( SAMP8) ntsodatt
Wﬁéb?h‘?ff‘ﬁ@“’%f’“’lllﬁié’sagftcﬁ&} m%(@@ayused for experinent.
roximately 0.1 - 0.002 ng/ kg/day of Conpound 24
[ iven in drinking water. Eight weeks after the
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I@@ﬁ@:% Lfa R4 ‘?ﬂi’éhﬁﬁm%&bﬂgr & arlL iR Bl O BBl ({osggﬁgf d1

J#e Bt SR B hOEFAE® & VRCHASIAR Rp AT fesults show that

Cd&hpetmcbh%mgmmcamﬂy prevabiztitbe aging 10 %6 mrereTel acgd atategseming
shgpgnti-anyloid [i (AR) antibody was diluted wth
PBS to ten fold and i ncubated at 4 C overnight. The

[ 0§47 pwW ng day, PBS rinsing, 1.5 hours of incubation
mnth bi oti nyl ated anti-rabbit secondary anti body, PBS

F1§|6rl§ Ia da }ﬁ&ﬂ rdp és&@é}tﬁfx\ Qfotvhﬂg WAL 1B (tfrtdom ound 24 on the
i das rept avi conduc
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[0084] Immunoreactive A 3-1ike granules in the
[BP¥bcanpus were counted under the mcroscope. The

Al 3-1ike i munoreactive granul e was observed as brown
Thyeysauits in Fig.6 shne thapthecamags lifrprancwamextordednindhe gorup given
CORposRL4 ﬂﬂirﬂﬂﬁng wdietiatlbh@bifedtive Q38 dosEgegofa) (ﬁQﬁg/lag/ﬂ@ atany age

fr%hgﬁl?&%éé ¥ 0? &%Mcngtrap eroluP)fof S&IEEen? acc@%?e% mlce%SXNIPS) given

tap water. Hence, Compound 24 was shown to extend the average life span in

senescene accelerated mice (SAMPS).
[ 0099 ]

As described above, a compound of Formula (I) was shown to have age retardant activity
and extend the average life expectancy in a study of Compound 24 on prevention of

fur deterioration and extension of the average life span in senescene accelerated mice
(SAM).

[ 0100 ]

Preparation of compounds referred to in the embodiments

Some of the heterocyclic compound having the general Formula (I) and prepared by
the method in examples of Booklet of International Publication No. 01/09131 are
described hereafter by way of example. More specifically, the.y were synthesized
with reference to Booklet of International Publication No. 01/09131 and Booklet of
International Publication No. 2002/060907 Brochure.

[ 0101 ]

Exemplary Preparation 1



(3-imunoreactive cells in senescene accel erated m ce
(SAMP8). The photographs at the top show stai ned

wo pwgms796f amyl oid n-1ike granules in the hi pppPCHIR067/070963
of senescene accelerated mce (SAMP8) given tap water
as drinking water for 2 nont24s from age of 8 nonths.

The phot ographs at the bottom show stai ned i nages of
anyloid (3-1ike immunoreactivity in the hippocanpus of
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Fig.4 is a graphlcal representati on show ng the
i nfl uence of Conmpound 24 on the nunber of anyloid
I mmunor eactive cells in senescene accel erated mce
AYP8) . The effective oral dosage of Conpound 24 is
P @d as abscissa and the nunber of anyloid [i-
[ eactive granules is plotted as ordinate. N ne
S e accelerated mce (SAWMP8) were given no
ound 24. Five, eight and seven senescene
accelerated mce (SAMP8) were given Conmpound 24 at
oral dosage of 0.002ny, 0.01lng and O.1ng per kil ogram
lgfm%bdy MEIght respectlvely [ 0087 ] As shown in
|gs 3 and oild (3-like immynoreactjvity in
AR pROY G éﬁ%ﬁget%agsodm@?waeﬁl 9 3Dt a%%%ﬁ%%’a%%%%&ed at
romingempesAedor apeheur. tAaymrnwahierf 586mgl (1 /7 kamg)) ofat er for 2
2-5?9@.&*35 Ec%l&yﬂ@?etﬁ’cfx &rm?@ﬂﬁb’ih 1) &lﬁﬁnp&&ﬁfde %Q dadedRfd further

anmyl oi d | munof eacti v ty was redu
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gﬁ(ﬁaound 24. [ 0088 ] As descrl bed above, Conmpound 24
! bits anyloid (3 deposition Anyloid rel at ed

h i es for und .24 nc
R BT Ak B PR S 6 P oo tha e
obigjredreoinppent! wasth¢ targethdgempeundi on, r heu mat ism

osteoporosis, netabolic profiling syndrone, wrinkles,
[Qhef hair 1 oss, in which anyloid O is considered to be
a factor of the disorder. Conmpound 24 inhibits amyloid
Mplting Beinks P47729R °Gnd, t herefore, WD 2008/ 047952

NWC@E%QM/OW@Q%I—&Z% BV 21 5 P14887) LG Q) T4 OHE) BN(TH, sept.,
ngqy) &ﬁ?ﬁltsl %z)cﬁﬁ?ﬁa(l ]_%{;% gbgz?ﬂgi ngat hy, which are

MS m/z: 372 (M)
[ 0105 ]

Exemplary Preparation 2

Compounds 2 to 40 of Formulae (I) were each prepared from the respective starting
materials in the same manner as in Exemplary Preparation 1. Results of analysis of
the obtained compounds are given for each compound. The results show that the

obtained compounds were the targeted Compounds 2 to 40.
[ 0106 ]

3,3-dibenzyl-8-methoxyimidazo[1,2-a]pyridin-2(3H)-one (Compound 2)



characterized by anyloid fibrillates and deposits.
[0089] As described above, a conpound havi ng Fornul a
W@ bjosina®sshown to have inhibitory activity of Penyi2007070963

(3 deposition in an anyloid (3 immunohi stochem stry.
[0090] Exanple 4: Age retarddant activity In order to
show t hat conpounds having Fornmula (1) have age
retardant activity, a study. was conducted on the
oMeect of Conmpound 24 on prevention of fur

rioration and extension of the average |ife span
4 IN-geHescene accelerated nmice (SAM. [ 0091 ]
Senle e accelerated mce (SAMP8) (rmale, 8 nonths old
a egi nning of the study) were used in the
S y. [ 0092 ] Compound 24 dissolved in tap water was
given to the senescene accelerated mce at a dosage
[@ho; 001, 0.01, or 0.1 ny/kg/day as drinking water.
Tap wat er was given to the control mce as drinking

ﬁngLtggggwg(fs an aglng |nd|cator of senescene
accel er at ed % (Takeda et at

NN EINeaktiPdd (B dy -é4Hﬂ> 3§6 (ilé A JAHAHA, WL S od (1, ¢
J=@Henlbia7d 1iiad de-8dop 6r9g7.2 (11dd,shprt term study and after
Nggnﬁlgu:gp. 24, 28, and 32 weeks of drinking water
dosi ng |n a Iong termstudy. [0094] Fig.5is a
@pplcal representation showi ng the influence of
Conpound 24 on the grading scores in senescene
3,3C664r8Y A8 L P18) OB y (W Rky - ifl @28 Ah 2 nd
3of the9sho?tg%e?%1 studyyand E%[( { Qmﬁoﬁgﬁ(ﬁﬁ%@Lh&mu '
Jesults of the long termstudy. In both figures, the
nunber of weeks of dosing is plotted as absci ssa and
he<?rad|ng score is plotted as ordinate: [0095] As
&g fromthe results, as shown in Fig.5 (A, the
E§H'0~Og score as an aging indicator started
ggsi ng after Week 12 of the drinking water dosing
$cene accelerated mce (SAWP8) given water
e grading score did not increase in senescene
accelerated m ce (SAMP8) given Conmpound 24 in drinking
[$@¢§W Significant differences (*) in this activity
observed in Wek 16 in the groups given

Melting Point: 236-237 °C;

NMR (CDCls) &: 0.12 (2H, q, J=5Hz), 0.45 (2H, q, J=6Hz), 0.99 (1H, m), 3.16 (2H, d,
J=14Hz), 3.55 (2H, d, J=14Hz), 3.73 (2H, d, J=7Hz), 6.47 (1H, t, J=7Hz), 6.76 (1H, d,
J=8Hz), 7.0-7.2 (11H, m);

MS m/z: 384 (M*).

[ 0110 ]

3,3-dibenzyl-6-chloroimidazo[1,2-a]pyridin-2(3H)-one (Compound 4)

[0111]

Melting Point: 246-248 °C;
NMR (CDClIs) 8: 3.16 (2H, d, J=14Hz), 3.55 (2H, d, J=14Hz), 6.70 (1H, d, J=10Hz), 7.0-7.2



WD 2008/ 047952 PCT/ JP2007/ 070963 23 Conpound 24 in
drinking water at effective oral dosages of 0.001,
w@20%/04m8z1 0.1 ng/ kg/ day. The difference was PoOr/akd0e7/070963
in the group given Conpound 24 in drinking water at
effective oral dosage of 0.20ng/kg/day. [ 0096 ] As
shown in Fig.5 (B), the group given Conpound 24 in
dri nking water at an effective oral dosage of 0.01
(1pig/rk)gy/ day exhi bited significant differences (*, **) in
Mg\efelgsM%QM? 32. The group given Conpound 24 in
drinking water at an effective oral dosage of 0.1
[agﬁkg/day exhi bited significant differences (*, **) in
Weeks 16 to 32. The results show that Conpound 24
i T i
B R g P Rt r S RnERR
gr aphi cal representatlon showi ng the influence of
&onpound 24 on the survival rate of senescene
| erated mce (SAMP8). The age in nonths of mce is
T@d as abscissa and the survival rate (% is
od as ordinate. [ 0098 | The results in Fig.6
sha @: the average life span was extended in the
gi ven Conpound 24 in drinking water at an
effective oral dosage of 0.01 ng/kg/day at any age in
[GP{¥h conpared to the control group of senescene
accelerated mce (SAMP8) given tap water. Hence,

MERRAMIFL: 24 wpsseshown to extend the average |ife span
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m), . havVd1dgm)reet7atidtamtJ=alde), ¢i7¢ {1Hahd=8reAd-T. A élldanlage
Mbich/@: SpR@eyancy in a study of Conpound 24 on
prevention of fur deterioration and extension of the
[oyRypoe |life span in senescene accel erated mce
(SAM. [ 0100 ] Preparation of conpounds referred to
3, BB ey E8IBORLY BN fri ROEL, 2h] pyhRli 232 ]) st q ot poRRR @Y Nd
havi ng the general Fornul a {I) and prepared by the
method in exanpl es of Booklet of Internationa
g%&i;fation No. 01/09131 are described hereafter by
exanpl e. More specifically, they were
hesi zed
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[ 0115 ]

Melting Point: 240-241 °C;

NMR (CDCls) &: 3.17 (2H, d, J=14Hz), 3.57 (2H, d, J=14Hz), 5.03 (2H, s), 6.39 (1H, t,
J=8Hz), 6.65 (1H, d, J=8Hz), 7.0-7.2 (16H, m);

MS m/z: 420 (M*).

[ 0116 ]

8-benzyloxy-3,3-bis(1-phenylethyl)imidazo[1,2-a]pyridin-2(3H)-one (Compound 7)



with reference to Booklet of International Publication
No. 01/09131 and Bookl et of International Publication
w0822 060907 Brochure. [0101 | Exenplary PCT/JP2007/070963
Preparation 1 WO 2008/ 047952 PCT/JP2007/ 070963 24 An
exenpl ary preparation of
3, 3-di benzyl - 8-i sopropoxyi m dazo[ 1, 2-a] pyridin-2(3H)-o0
ne (Conpound 1) having the general formula belowis
descxi bed hereafter. &k O 0102 An anmount of 81 ng of
i c sodiumwas added to 3.0 ml of absolute
hanol and stirred at roomtenperature for one hour.
argunt of 586 ng (1.77 nmmol) of
§§§—“no-3-isopropoxy-l-(ethoxycarbonylnethyl)pyridiniu
oﬁﬁbe was added and further stirred at room
Qnperature for one hour. Then, 605 ng (3.54 mmol) of
benzyl brom de was added to the reaction mixture at 0
and stirred at roomtenperature for four hours. The
lﬁﬂgklpitated crystals were filtered off and dried. The
obtai ned crystals were recrystallized from ethanol to
Mﬁtglgdp%%%z?r‘éz%? c(S;he title conmpound (yield: 929%.
NMRLEICls)Re b2t (6Hofl, EfiHlzy 8.5 (BH, ghie7db), &ilng2HcompadH, t,
1-2118), $I MERHDE! 1) B3 (@RUbLSsrsfiooIAM 51D &), obt ai ned
M%onppg \as the targeted conpound. [0104] =~ Melting
d?ﬁt.ﬂﬁﬁgiz48 C, NWR (CDCbh) S: 1.03 (6H, d, J=6Hz),
g. 5 (2H, d, J=14Hz), 3.56 (2H, d, J=14Hz), 4.60 (1H
[Q4R] | J=6Hz), 6.48 (1H, t, J=7Hz), 6.79 (1H d,

S Bt erett S estasTRAL 3 e CATPBr M) mul e

(1) were each prepared fromthe respective starting
gRterials in the sane manner as in Exenplary
» aration 1. Results of analysis of the obtained

[0119]

Melting Point: 262-263 °C;

NMR (CDCls) d: 2.05 (3H, s), 3.31 (2H, d, J=14Hz), 3.56 (2H, d, J=14Hz), 6.60 (1H, t,
J=7Hz), 6.9-7.2 (12H, m);

MS m/z: 328 (M*).

3,3-dibenzyl-5,7-dimethylimidazo[1,2-a]pyridin-2(3H)-one (Compound 9)

Me ~_N
x N

M

[ 0120 ]

O

Melting Point: 237-238 °C;

NMR (CDCls) d: 2.07 (3H, s), 2.80 (3H, s), 3.40 (2H, d, J=15Hz), 3.71 (2H, d, J=15Hz),
6.11 (1H, s), 6.34 (1H, s), 7.0-7.2 (10H, m);

MS m/z: 342 (M").



[ 0106]
3, 3-di benzyl - 8- met hoxyi m dazo[ 1, 2- a] pyri di n- 2( 3H) - one
w@ gmsparenzi 2) WO 2008/ 047952 PCT/ JP2007/ 07096 3PCRIP200NEF0963
O N J[0107] Melting Point: 274-275 C, NMR (CDC13) b:
3.17 (2H, d, J=14Hz), 3.56 @BH, d, J=14Hz), 3.69 (3H,
s), 6.49 (1H, t, J=7Hz), 6.67 (1H d, J=8Hz), 6.9-7.2
(11H m; Ms mlz: 344 (M+). [0108]
3- di benzyl - 8- cycl opropyl met hyl oxy-i m dazo[ 1, 2- a] pyri
[8"% b(3H) - one (Con‘pound 3) o N[ 0109] Mel ti ng
Poi nt: 236-237 C = NVR. (CDC : %ZH g, J=5Hz),
3,¢djeenzylimi szol ripy ridép- é@Hoﬂqe @fmpsu& by d,
J= 14Hz) 3.55 (2H, d, J=14Hz), 3.73 (2H, d, J=THz),
t, J=7Hz), 6.76 (1H, d, J=8Hz), 7.0-7.2
M5 nlz: 384 (M+). [0110]
' henzyl - 6- chl or oi m dazo[ 1, 2- a] pyri di n- 2( 3H) - one
hd 4) OCL N [0111 ] Melting Point: 246-248
‘ (CDC13) b: 3.16 (2H, d, J=14Hz), 3.55 (2H, d,
J=14Hz), 6.70 (1H, d, J=I1OHz), 7.0-7.2 WD 2008/ 047952
842 PpP2007/ 070963 26

Melting Point: >300 °C;

NMR (DMSO-Ds) 8: 3.39 (4H, s), 6.60 (1H, d, J=9Hz), 6.8-7.2 (11H, m), 7.56 (1H, t,
J=7Hz), 8.75 (1H, d, J=7Hz);

MS m/z: 314 (M*).

[0123 ]

3,3-dibenzyl-8-cyclopentyloxyimidazo[1,2-a]pyridin-2(3H)-one (Compound 11)

o
Za\|
x- N

o

[ 0124 ]

0]

Melting Point: 268-269 °C;

NMR (CDClIs) o: 1.4-1.7 (8H, m), 3.15 (2H, d, J=14Hz), 3.55 (1H, d, J=14Hz), 4.7-4.9 (1H,
m), 6.47 (1H, t, J=7Hz), 6.72 (1H, d, J=8Hz), 6.9-7.2 (11H, m);

MS m/z: 398 (M*).

[0125]
3,3-dibenzyl-6,8-dichloroimidazo[1,2-a]pyridin-2(3H)-one (Compound 12)
Cl

Za\
x- N

o %

Cl



(12H, m; M5 mlz: 348 (M+). [0112]

8-al | yl oxy- 3, 3-di benzyl i m dazo[ 1, 2-a] pyri di n-2( 3H) - one
wo Sospereszl 5) O N [0113] Melting Point: 214PCL/3P2097/070963

NVR (CDC13) b: 3.16 (2H, d, J=14Hz), 3.56 (2H, d,

J=14Hz), 4.4-4.5 (2H, m, 520-5.2 (2H, m, 5.7-5.9

(1H, m, 6.47 (1H, t, J=7Hz), 6.74 (1H, d, J=8Hz),

6.9-7.2 (11H, m; M5 mz: 370 (M+). [0114]

3, 3-di benzyl - 8- benzyl oxyi m dazo[ 1, 2-a] pyri di n- 2( 3H) - on
[8'%8Dnpound 6) i O~1 "N O N[ 0115 ] Melting

Point: 240-241 C. NWVR (CDC13) b: 3.17 (2H d, J=14Hz),
Msltng Dojpt: 260-26L417) | 5.03 (2H, s), 6.39 (1H t,
NYERB(E) Cla)h: 83 7((2H, ddl=14HBHRP5 (ZH,04, T=TAHZ),660-718) (11 NBmi 7241 (1H,
L’QZMM)' [0116] - -

- benzyl oxy- 3, 3-bi s(1- phenyl et hyl )i m dazo[ 1, 2- a] pyri di

-“2/@317’%2-%% (Compound 7) WD 2008/ 047952

Pg_,/JP2007/070963 27 00O NM M [0117] Melting
[B2hk . 234-235 C

3,3-dibenzyl-8-chloro-6-trifluoromethylimidazo[1,2-a]pyridin-2(3H)-one (Compound
13) '

[0128 ]

Melting Point: 234-236 °C;

NMR (CDCls) o: 3.22 (2H, d, J=14Hz), 3.55 (2H, d, J=14Hz), 6.9-7.0 (4H, m), 7.1-7.4 (7H,
m), 7.51 (1H, d, J=2Hz);
MS m/z: 416 (M*).

[ 0129 ]

8-benzyloxy-3,3-bis(3-methylbenzyl)imidazo[1,2-a]pyridin-2(3H)-one (Compound
14)

Me

[ 0130 ]

Melting Point: 233-235 °C;

NMR (CDCls) d: 2.20 (6H, s), 3.14 (2H, d, J=14Hz), 3.48 (2H, d, J=14Hz), 5.05 (2H, s),
6.38 (1H, t, J=7Hz), 6.68 (1H, d, ]=8Hz), 6.7-7.3 (14H, rﬁ);

MS m/z: 448 (M*).



NVR (CDC13) b: 1.52 (6H, d, J=7Hz), 3.51 (2H, q,
J=7Hz), 5.11 (2H, s), 6.14 (1H, t, J=7Hz), 6.41 (1H,
wal200804148) , 6.63 (1H, d,J=8Hz), 7.0-7.2 (15H, PgT/INB07/070963
mz: 448 (M+). [0118]

3, 3-di benzyl - 8- net hyl i m dazd{01, 2- a] pyri di n- 2( 3H) - one
(Conpound 8 Me O N [O0119] Melting Point: 262-263

C, NWR (CDC13) b: 2.05 (3H, s), 3.31 (2H, d, J=14Hz),
3.56 (2H, d, J=14Hz), 6.60 (1H, t, J=7Hz), 6.9-7.2
[01%14 m; M5 mz: 328 (M+). 3,3-di benzyl 5, 7-di ne

Ilmda2112a]pyr|d|n 2(3 H%’ ound 9
SHNﬂUlré?'kfé( pyrid ity eyidazed! @mﬂduz@%%@ed omwund 15)
(CDC13) b: 2.07 (3H, s), 2.80 (3H, s), 3.40 (2H, d,
¥El5Hz), 3.71 (2H, d, J=15Hz), 6.11 (1H, s), 6.34
é%)ﬁs) 7.0-7.2 (10H, m; Ms mz: 342 (Mt). WO

Vi 047952 PCT/JP2007/070963 28 [ 0121 ]

, enzyl i m dazo[ 1, 2-a] pyri di n-2(3H) - one ( Conpound
122] Melting Point: >300 C, NWR (DWVSO D6) b:
s), 6.60 (1H, d, J=9Hz), 6.8-7.2 (11H m,
756 (1H, t, J=7Hz), 8.75 (1H, d, J=7Hz); M5 niz: 314

Melting Point: 228-230 °C;

NMR (CDCls) d: 2.01 (3H, s), 3.13 (2H, d, J=14Hz), 3.60 (2H, d, J=14Hz), 6.60 (1H, t,
J=7Hz), 6.95 (4H, d, J=6Hz), 7.22 (1H, d, J=7Hz), 7.46 (1H, d, J=7Hz), 8.40 (4H, d,
J=6Hz);

MS m/z: 330 (M*).

[ 0133 ]
3,3-bis (4-fluorobenzyl)imidazo[1,2-a]pyridin-2(3H)-one (Compound 16)
Za o\

N o

A0

[ 0134 ]

Melting Point: 290-292 °C;

NMR (CDCls) d: 3.13 (2H, d, J=14Hz), 3.56 (2H, d, J=14Hz), 6.62 (1H, t, ]=7Hz), 6.7-6.9
(5H, m), 6.9-7.1 (4H, m), 7.39 (1H, t, J=7Hz), 7.52 (1H, brd, J=7Hz);

MS m/z: 350 (M*).

[0135]

3,3-bis(4-dimethylaminobenzyl)imidazo[1,2-a]pyridin-2(3H)-one (Compound 17)

>N

) O NMe,

MezN



[0123]
3, 3-di benzyl - 8-cycl opent yl oxyi m dazo[ 1, 2-a] pyridin-2(3
waolreosne7ofonpound 11) 010 O N [0124] Mel ti npCRoP2007/070963
268-269 C, NWMR (CDC13) 6:1.4-1.7 (8H m, 3.15 (2H, d,
J=14Hz), 3.55 (1H, d, J= 14Hﬁﬂ 4.7-4.9 (1H, m), 6.47
(1H, t, J=7Hz), 6.72 (1H, d, J=8Hz), 6.9-7.2 (11H, n);
I\/Brriz 398 (M+). [ 0125 ]
3- di benzyl - 6, 8-di chl oroi m dazo[ 1, 2-al pyridin-2(3H)-0
lH 36(bonpound 12) ClL O CL N WD 2008/ 047952
PCT/ JP2007/ 070963 29 [ 0126 ] Melting Point: 260-261
Melting\oipteped3Ch: 3. 17 (2H, d, J=14Hz), 3.55 (2H, d,
NSRLAHDGL5) 8286413 D139 (OH, d7 J4UHELH.37 @H, 3= PHAHZ), MR-6.6 (SH,
7
m?@? 6%@%&%)72 7[3({(351?[0]“ 7t:?7| g‘llHuér]o?rIgt )nyl i mdazo[ 1, 2-a]p
Mg /g H Qﬂ%ﬁ% one (Conpound 13) CL O EC- N3
%)0128] Mel ting Point: 234-236 C, NVMR (CDC13) b: 3.22
d, J=14Hz), 3.55 (2H, d, J=14Hz), 6.9-7.0 (4H

7.1-7.4 (7H
3,?—%?5(3-cf}loroben(zyl)i’midazo[1,2-a]pyridin-2(3H)-one (Compound 18)

AN
x> N

c1

o

[0138 ]

Melting Point: 271-272 °C;

NMR (CDCls) &: 3.14 (2H, d, J=14Hz), 3.53 (2H, d, J]=14Hz), 6.66 (1H, t, ]J=7Hz), 6.80 (1H,
d, ]=7Hz), 6.9-7.2 (8H, m), 7.43 (1H, t, ]=7Hz), 7.51 (1H, brd, J=7Hz); '

MS m/z: 382 (M*).

[ 0139 ]

3,3-bis(4-methoxybenzyl)imidazo[1,2-a]pyridin-2(3H)-one (Compound 19)

<N
Ao

MeO

[ 0140 ]

Melting Point: 248-251 °C;

NMR (CDCls) &: 3.66 (6H, s), 3.67 (2H, d, J=15Hz), 4.00 (2H, d, J=15Hz), 6.59 (4H, d,
J=9Hz), 6.93 (4H, d, [=9Hz), 7.50 (1H, t, J=7Hz), 6.71 (1H, d, J=7Hz), 7.91 (1H, t, ]=7Hz),
9.78 (1H, d, J=7Hz);

MS m/z: 374 (M*).

[0141]

3,3-bis(4-biphenylmethyl)imidazo[1,2-a]pyridin-2(3H)-one (Compound 20)



m, 7.51 (1H, d, J=2Hz); M5 mz: 416 (M+). [ 01291
8- benzyl oxy- 3, 3- bi s(3-net hyl benzyl )i m dazo[ 1, 2-a] pyri d
WO peoR(81d52 one (Conpound 14) I, ON O M M POLIEN07/070963
Mel ting Point: 233-235 C; NWR (CDC13) b: 2.20 (6H, s),
3.14 (2H, d, J=14Hz), 3.48 @2H, d, J=14Hz), 5.05 (2H,
s), 6.38 (1H, t, J=7Hz), 6.68 (1H, d, J=8Hz), 6.7-7.3
(14H, m; M5 mz: 448 (M). WD 2008/ 047952
PCTNJP2007/ 070963 30 [ 0131 ]
Ry | - 3, 3- bi s(4-pyridyl methyl)im dazo[ 1, 2-a] pyridin
j e (Conpound 15) Me O N\'N [0132] Melting
=230 C; NWR (CDC13) b: 2.01 (3H, s), 3.13
Hz), 3.60 (2H, d, J=14Hz), 6.60 (1H, t,
, 6.95 (4H, d, J=6Hz), 7.22 (1H, d, J=7Hz), 7.46
d, J=7Hz), 8.40 (4H, d, J=6Hz); M5 m z: 330
. [0133] 3,3-his
é4-f|uorobenzy|)inidazo[l,z-a]pyridin-2(3kb-one
ound 16) Co

Melting Point: >300 °C;

NMR (CDCls) : 3.25 (2H, d, J=14Hz), 3.62 (2H, d, J=14Hz), 6.58 (1H, t, J=7Hz), 6.77 (1H,
d, J=7Hz), 7.11 (4H, d, J=7Hz), 7.3-7.6 (16H, m);

MS m/z: 466 (M*).

[0143 ]
3,3-bis(4-cyanobenzyl)imidazo[1,2-a]pyridin-2(3H)-one (Compound 21)

AN

N O

CN

[ 0144 )

Melting Point: 294 °C (decomposition);

NMR (CDCls) &: 3.19 (2H, d, J=14Hz), 3.70 (2H, d, J=14Hz), 6.6-6.8 (2H, m), 7.13 (4H, d,
J=7Hz), 7.43 (1H, t, J=7Hz), 7.45 (4H, d, J]=7Hz), 7.62 (1H, brd, J]=7Hz);

MS m/z: 364 (M*).

[ 0145 ]
3,3-bis(4-hydroxybenzyl)imidazo[1,2-a]pyridin-2(3H)-one (Compound 22)

2NN

N o

OH

[ 0146 ]

Melting Point: 276.5-277.5 °C;
NMR (CDsOD-CDCls(1:1)) d: 3.62 (2H, d, J=14Hz), 3.66 (2H, d, J=14Hz), 6.58 (4H, d,



N F [0134] Melting Point: 290-292 C, NWR (CDC13) b:
3.13 (2H, d, J=14Hz), 3.56 (2H, d, J=14Hz), 6.62 (1H
wo 2008671923 , 6.7-6.9 (5H, n), 6.9-7.1 (4H, m,PTT/BER007/070963
(1H, t, J=7Hz), 7.52 (1H, brd, J=7Hz); M5 mlz: 350
(Mr). [0135] 33
3, 3-bi s(4-di net hyl am nobenzyl )i m dazo[ 1, 2- a] pyri di n-2(
3H) -one (Compound 17) ~~ O ~N NMe2 Me2N WO
J-98103 /6074 798 2d, P ) P2.0D (VH) ) 957B1z), 37163 (LA 86+7HA) 8.ih( H, t, J]=7Hz),
9'E§tlﬁ':d’i§ﬁ%’;c; NVR (CDCA 3) 6: 2.86 (12H, s), 3.09 (2H,
d, J=14Hz), "3.37 (2H, d, J=14Hz), 6.4-6.6 (5H m,
Mé.’?/-zs?’@(é‘ash, m, 7.2-7.3 (1H, m, 7.37 (1H t, J=7Hz);
NS miz: 400 (M+). [0137]
[§?§lbis(3-chlorobenzyl)inidazo[l,z-a]pyridin-2(3kb-one
Co und 18 ON O ClC[0138] Melting Point:
3%711% sz%,az ixﬂe—adm*ﬁ?g)z(%ﬁ)-sva&&(@wru% 23)=14Hz), 3.53
(2H, d, J=14Hz), 6.66 (1H, t, J=7Hz), 6.80 (1H d,
J=7Hz), 6.9-7.2 (8H, m, 7.43 (1H t, J=7Hz), 7.51

@TJC’ Brd, J=7Hz); M5 mfz: 382 (M¥). [0139]
: s ( 4- met hoxybenzyl )i m dazo[ 1, 2- a] pyri di n- 2( 3H) - on
e (/ npound 19)

[ 0148 ]

Melting Point: 64-66 °C;

NMR (CDCls) d: 2.56 (2H, dd, J=9Hz, J=14Hz), 2.86 (2H, dd, J=6Hz, J=14Hz), 4.99 (2H,
dd, J=1Hz, ]=7Hz), 5.04 (2H, d, J=1Hz), 5.4-5.6 (2H, m), 6.67 (1H, t, J=7Hz), 7.17 (1H, d,
J=7Hz), 7.52 (1H, d, J=7Hz), 7.59 (1H, d, J=7Hz);

MS m/z: 214 (M*).

[ 0149 ]

spiro[imidazo[1,2-a]pyridin-2(3H)-one-3,2’-indan] (Compound 24)

AN

N Y

[ 0150 ]

Melting Point: 206 °C (decomposition);

NMR (CDCls) &: 3.16 (2H, d, J=16Hz), 3.89 (2H, d, J=16Hz), 6.49 (1H, t, J=7Hz), 7.1-7.2
(2H, m), 7.2-7.3 (4H, m), 7.61 (1H, t, J[=7Hz);

MS m/z: 236 (M*).

[ 0151 ]

3,3-diallyl-8-benzyloxyimidazo[1,2-a]pyridin-2(3H)-one (Compound 25)



ON -/ Ow MO ][0140] Melting Point: 248-251 C
NVR (CDC13) 6: 3.66 (6H, s), 3.67 (2H, d, J=15Hz),
wd208/0§B52 d, J=15Hz), 6.59 (4H, d, J=9Hz), 6GPOBI¥24H1/070963
d, J=9Hz), 7.50 (1H, t, J=7Hz), 6.71 (1H d, J=7THz),
7.91 (1H, t, J=7Hz), 9.78 QB#H, d, J=7Hz); MS mz: 374
(MH). [ 0141 ]
3, 3- bi s(4-bi phenyl net hyl )i m dazo[ 1, 2-a] pyridin-2(3H)-0
Conpound 20) WO 2008/ 047952 PCT/ JP2007/070963 32
OP[ 01421 Melting Point: >300 C; NMR (CDC13) b:
od. J=14Hz), 3.62 (2H, d, J=14Hz), 6.58 (1H,
~0- 77 (1H, d, J=7Hz), 7.11 (4H d, J=7Hz),
(16H m; M mz: 466 (M+y). [ 0143 ]
, bi s 4- cyanobenzyl )i ni dazo[ 1, 2- a] pyri di n- 2( 3H) - one
(Conpound 21) O N CN NC [0144] Melting Point: 294 C
[gqi@:]orrposmlon) NVMR (CDC13) b: 3.19 (2H, d, J=14Hz),
70 (2H, d, J=14Hz), 6.6-6.8 (2H n), 7.13 (4H, d,

My Agzﬁomi 16’631@21*‘& t, J=rHz), 7 45 (4H d J=7THz), 7.62
&41 rd ?_[ MS mlz: 364 g 451

NMR (CDCls) &: 254 (2H, dd, J= 8Hz J= 14Hz) 2.86 (2H, dd ] 6Hz, ]=14Hz), 4.96 (2H,

dd, J=1Hz, J=5Hz), 5.01 (2H, d, J=1Hz), 5.29 (2H, s), 5.4-5.6 (2H, m), 6.53 (1H, dd,

J=7Hz, J=8Hz), 6.94 (1H, d, J=7Hz), 7.16 (1H, d, J=8Hz), 7.3-7.5 (5H, m);

MS m/z: 320 (M*).

2
t,

7. 3-
3, 3-

[ 0153 ]

3,3-bis(3-phenyl-1-propyl)imidazo[1,2-a]pyridin-2(3H)-one (Compound 26)

[ 0154 ]

Melting Point: 227-228 °C;

NMR (CDCls) &: 0.9-1.1 (2H, m), 1.4-1.6 (2H, m), 1.6-1.8 (2H, m), 2.0-2.2 (2H, m),
2.3-2.5 (2H, m), 2.5-2.7 (2H, m), 6.61 (1H, t, J=7Hz), 7.0-7.1 (4H, m), 7.1-7.3 (8H, m),
7.58 (1H, t, J=7Hz); '

MS m/z: 370 (M*).

[ 0155 ]

spiro[imidazo[1,2-a]pyridin-2(3H)-one-3,2’-[2,3]dihydrophenarene] (Compound 27)

Ciro
()
o

[ 0156 ]

Melting Point: 262 °C (decomposition);
NMR (CDCls): 3.12 (2H, d, J=17Hz), 3.98 (2H, d, J=17Hz), 6.18(1H, t, ]=7Hz), 6.48 (1H,



3, 3- bi s(4-hydroxybenzyl )i m dazo[ 1, 2-a] pyri di n-2( 3H) - on
e (Conmpound 22) O NN\ OH HOJ[ 0146 ] Melting
W@IRMNI792Y 6. 5- 277.5 C, NVR (CD30OD- CDC13(1:1)) BCT/BR20@7/070963
(2H, d, J=14Hz), 3.66 (2H, d, J=14Hz), 6.58 (4H, d, WO
2008/ 047952 PCT/ JP2007/ 070963 33 J= 9Hz), 6.78 (4H, d,
J=9Hz), 7.17 (1H, d, J=7Hz), 7.63 (1H, t, J=7Hz), 8.12
(1H, t, J=7Hz), 9.25 (1H, d, J=7Hz); M5 mz: 346
d,(NRHz), 7.R4 QUHV M, J=7Hz), 7.34 (2H, d, ]=7Hz), 7.4-7.6 (3H, m), 7.86 (2H, d, J=7Hz);
M3 mrz0h M.B.i m dazo[ 1, 2- a] pyri di n- 2( 3H) - one ( Conpound
23) -~ CS N [0148] Melting Point: 64-66 C, NWR
[(, 3) b: 2.56 (2H, dd, J=9Hz, J=14Hz), 2.86 (2H, dd,
J=6Hz, J=14Hz), 4.99 (2H, dd, J=lHz, J=7Hz), 5.04
3 é%ﬂ_&Z ] dlfiu(gr'dgénzyg)nﬁlc@zg[1%22!51(1){%111 @(3?{370(1#'%;_h0%1p0t]n35§
d, J= 7Hz) M5 nmlz: 214 (M+). [0149]
él m dazo[ 1, 2-a] pyri di n-2(3H) - one- 3, 2' -i ndan]
gnd 24) O N [0150] Melting Point: 206 C
osition); NWR (CDC13) b: 3.16 (2H, d, J=16Hz),
Fd, J=16Hz), 6.49 (1H, t, J=7Hz), 7.1-7.2
m, 7.2-7.3 (4H, m, 7.61 (1H, t, J=7Hz);

[ 0158 ]

Melting Point: 269-271 °C;

NMR (CDCls) d: 3.38 (2H, d, J=14Hz), 3.47 (2H, d, J=14Hz), 6.5-6.7 (3H, m), 6.7-6.8 (3H,
m), 7.2-7.5 (3H, m), 7.6-7.7 (1H, m);
MS m/z: 368 (M?).

[ 0159 ]

3,3-dipropylimidazo[1,2-a]pyridin-2(3H)-one (Compound 29)

[ 0160 ]

Melting Point: 73-75 °C;
NMR (CDCls) 6: 0.7-0.9 (8H, m), 1.1-1.3 (2H, m), 1.6-1.8 (2H, m), 2.0-2.2 (2H, m), 6.73

(1H, t, J=7Hz), 7.19 (1H, d, J=7Hz), 7.50 (1H, d, ]=7Hz), 7.63 (1H, t, J=7Hz);
MS m/z: 218 (M*).

[ 0161 ]

3,3-bis (2-thienylmethyl)imidazo[1,2-a]pyridin-2(3H)-one (Compound 30)



MS mlz: 236 (M+). [0151 ]
3,3-diallyl-8-benzyl oxyi m dazo[ 1, 2-a] pyri di n-2( 3H) - one
w@ Gospeesz 25) WO 2008/ 047952 PCT/ JP2007/ 07096BCT/BrR007/070963
cr0 & -N O [0152] Melting Point: 160-162 C, NWR
(CDC13) 6: 2.54 (2H, dd, J=8Bz, J=14Hz), 2.86 (2H, dd,
J=6Hz, J=14Hz), 4.96 (2H, dd, J=1Hz, J=5Hz), 5.01
(2H, d, J=IHz), 5.29 (2H, s), 5.4-5.6 (2H m), 6.53
1H dd, J=7H, J=8Hz), 6.94 (1H d, J=7Hz), 7.16
%1@3 1d, J=8Hz), 7.3-7. (5H m; MS miz: 320 (M+).
0153] 3, 3-bi s(3-phenyl
Mylt)nis inl 3P éﬂ‘eﬁympeﬁlﬁpzfsrn) one (Compound 26) O N
Nt\m(@:}(:ls)l\felswmgﬂml Jai5HZA 2T 7@ 281,@, JANYR ), E¥A3H, Ib:J=7Hz), 6.7-7.0

1, .
o5 g7 é?@ﬂ Lt fz?**f%*%’ﬂhm% 1*5%172?87&%9 iz
Mé"df UMY J=7Hz), 7.0-7.1 (4H, m), 7.1-7.3 (8H, ),
7.58 (1H, t, J=7THz); M5 mz: 370(M+) [0155]
(93 o[ i ni dazo[l 2-a] pyri di n- 2(3H) one 3 -[ 2, 3] di hydr

op henarene%(; npound 27? -I-- [ 0156
8-acetylamino-3 1benzy11m1dazo[ 2- a]pyrldm 2(3H) one (Compound 31)

NHAc
Za\)
>N

o\

[0164 ]

0

Melting Point: 235-237 °C;

NMR (CDCls) &: 2.05 (3H, s), 3.20 (2H, d, J=14Hz), 3.55 (2H, d, J=14Hz), 6.61 (1H, t,
J=7Hz), 6.9-7.1 (4H, m), 7.1-7.2 (7H, m), 7.78 (1H, brs), 8.39 (1H, d, J=7Hz);

MS m/z: 371 (M*).

[ 0165 ]

3,3-bis(2-furylmethyl)imidazo[1,2-a]pyridin-2(3H)-one (Compound 32)

[ 0166 ]

Melting Point: 205 °C (decomposition);

NMR (CDCls) d: 3.37 (4H, s), 6.11 (2H, d, J=3Hz), 6.23 (2H, dd, J=2Hz, J]=3Hz), 6.56 (1H,
t, J=7Hz), 6.97 (1H, d, J=7Hz), 7.20 (2H, d, J]=2Hz), 7.22 (1H, d, J=7Hz), 7.51 (1H, t,
J=7Hz);

MS m/z: 294 (M*).

[ 0167 ]

3,3-dimethylimidazo[1,2-a]pyridin-2(3H)-one (Compound 33)



Melting Point: 262 C (deconposition); NWVR (CDC13):
3.12 (2H, d, J=17Hz), 3.98 (2H, d, J=17Hz), 6.18(1H,
wo 2008/07192) , 6.48 (1H, WO 2008/ 047952 PCT/ JP200F¢ DTRR063070963
35 d, J=7Hz), 7.24 (1H d, J=7Hz), 7.34 (2H d,
J=7THz), 7.4-7.6 (3H, m), 7.88 (2H, d, J=7Hz); M5 mz:
286 (M). [ 0157 ]
3, 3-bis(2,4-difluorobenzyl)i m dazo[ 1, 2-a] pyri di n-2(3H)
éConpound 28) OIFF FFJ[ 0158 ] Mlting
269-271 C, NMR (CDC13) b: 3.38 (2H, d, J=14Hz),
3 71\(IQH d, J=14Hz), 6.5-6.7 (3H, nm), 6.7-6.8 (3H,
niw 275(3H m, 7.6-7.7 (1H, m; M5 nfz: 368

%I\/%? [ 0159]
[ bi pr opyl i m dazo[ 1, 2- a] pyri di n- 2(3H) - one ( Conpound
E 0160 ] l\/bltl ng Point: 73-75 C, NWR
Mek&w@l%m‘bzo%eﬁd:g (8H M, 1.1-1.3 (2H, m, 1.6-1.8
NMRHCDEOD-ZDER1:2))(02HI3 KH, B, 772 (1L, J=THz) Z7Bi ) H, d,.]¥THz), 8.50
5 ,J7Hz) 7.63 (1H t,
‘1“1%%”"?’%{ f%%ﬁ) 0161 ] 3,3-bis
M@Z“/tzhlléﬁWn)et hyl )i m dazo[ 1, 2 a] pyri di n-2(3H)-one
& n}Jound 30) C-.N O N SS WD 2008/ 047952
[8¢89 bp2007/ 070963

3,3-dibutylimidazo[1,2-a]pyridin-2(3H)-one (Compound 34)

NN

>~ N 0

[ 0170 ]

Melting Point: 100.5-102 °C; :

NMR (CDCls) d: 0.6-0.9 (8H, m), 1.0-1.3 (6H, m), 1.6-1.8 (2H, m), 2.0-2.2 (2H, m), 6.71
(1H, t, ]=7Hz), 7.19 (1H, d, J=7Hz), 7.50 (1H, d, J=7Hz), 7.62 (1H, t, ]=7Hz);

MS m/z: 246 (M*).

[0171]

3,3-di(2-propinyl)imidazo[1,2-a]pyridin-2(3H)-one (Compound 35)

i
y

[0172]

Melting Point: 172-175 °C;

NMR (CDCls) &: 2.07 (2H, t, J=3Hz), 2.80 (2H, dd, J=3Hz, J=17Hz), 3.08 (2H, dd,
J=2.6Hz, J=17Hz), 6.75 (1H, t, J=7Hz), 7.24 (1H, d, J=7Hz), 7.69 (1H, t, ]=7Hz), 8.02 (1H,
d, J=7Hz);

MS m/z: 210 (M)

[0173 ]



36 [0162] Melting Point: 289.5 C (deconposition); NWR
(CDC13) b: 3.41 (2H, d, J=15Hz), 3.70 (2H, d, J=15Hz),
Wo2@8/0§02 t, J=7Hz), 6.7-7.0 (5H, m, 7.07 (PEy/IRdHY7/070963
J=IHz, J=5Hz), 7.38 (1H, d, J=7Hz), 7.48 (1H, t,
J=7THz); M5 mlz: 326 (M+). [38163]
8-acetyl am no- 3, 3-di benzyl i m dazo[ 1, 2- al pyri di n-2( 3H) -
one (Conpound 31) NHAc ~yN O [0164] Melting Point:
3,23t e3y1-Ehy MRy (nild@z ), 2k | p2riBm-%(3H)-08¢ (C@mBour{6) d,
J=14Hz), 3.55 (2H, d, J=14Hz), 6.61 (1H, t, J=7Hz),
6.9-7.1 (4H m, 7.1-7.2 (7H, m, 7.78 (1H, brs), 8.39
Hy g, J=7Hz); M5 nmlz: 371 (M+). [0165]
bhs(2-furyl methyl )i m dazo[ 1, 2-a] pyri di n-2(3H) - one
Cofpound 32) Co 00 [ 0166 | Melting Point: 205 C
(deco sition); NMR (CDC13) b: 3.37 (4H, s), 6.11
J=3Hz), 6.23 (2H, dd, J=2Hz, J=3Hz), 6.56 (1H,
: ), 6.97 (1H, d, J=7Hz), 7.20 (2H, d, J=2Hz),
7.22 (1H, d, J=7Hz), 7.51 (1H, t, J=7Hz); MS niz: 294
[OMM4)]  [0167]
3, 3-di et hyl i m dazo[ 1, 2-a] pyri di n-2(3H) - one ( Conpound
MgBing\ioi 0 Q8I-285/¥52 PCT/ JP2007/ 070963 37 N O -N
NMR (CDCls) &: 3.20 (2H, d, J=14Hz), 3.55 (2H, d, J=14Hz), 6.58 (1H, t, ]=7Hz), 6.87 (1H,
d, ]=7Hz), 6.9-7.0 (4H, m), 7.07 (1H, d, J=7Hz), 7.1-7.2 (6H, m);

MS m/z: 330 (M").

[0175]

3,3-dibenzyl-8-benzylaminoimidazo[1,2-a]pyridin-2(3H)-one (Compound 37)

[ 0176 ]

Melting Point: 250 °C;

NMR (CDCls) 8: 3.42 (2H, d, J=14Hz), 3.70 (2H, d, J=14Hz), 4.35 (2H, d, J=6Hz), 6.93
(1H, d, J=7Hz), 7.0-7.3 (16H, m), 7.48 (1H, d, J=7Hz), 8.66 (1H, brs);

MS m/z: 419 (M?*).

[0177 ]

3,3-bis(4-nitrobenzyl)imidazo[1,2-a]pyridin-2(3H)-one (Compound 38)

>~ N Y

O O NO,
O,N
[0178 ]

Melting Point: >300 °C;



Me Me 0168] Melting Point: 200-202 C, NWR

(CD30D-CDC13(1:1)) b: 1.93 (6H, s), 7.72 (1H, t,
wa20080)795%. 78 (1H, d, J=7Hz), 8.50 (1H, t, J=F¢®)PL2007/070963

9.01 (1H, d, J=7Hz); MS mz: 162 (M+). [ 0169 ]

3, 3-di butyli m dazo[ 1, 2- a] pydi n- 2( 3H) - one ( Conpound

34) -NON [ 01701 Melting Point: 100.5-102 C, NMR

(CDC13) b: 0.6-0.9 (84 m, 1.0-1.3 (6H m, 1.6-1.8
NMHCDHOD-ZD@HR1:2)) (028121 dH, &.J#14HA)13467 (2H, 5 THAHZ), 76.40(1H, t,

]=glli'§§qzeglﬁ_5 (@7{5%7;}1%2729% f\ﬁﬂ_,'jd, ?’d[méi%@] aH t§278A Y 43 (41, 4, J-9Hz),

7.86 QE4i47Hrbpi nyl )i mi dazo[ 1, 2- al pyri di n- 2( 3H) - one
MEGompoun@-35) co N \\ \\ [0172] Melting Point:
172-175 C; NMR (CDC13) b: 2.07 (2H, t, J=3Hz), 2.80
[02r4] dd, J=3Hz, J=17Hz), 3.08 (2H, dd, J=2.6Hz,
J=17Hz), 6.75 (1H, t, J=7Hz), 7.24 (1H, d, J=7Hz),
8-dm@®o-8,3H| ibénzylimidizzo]1, B-afR r{dikd2 (3Hi)-onk{(CdaygouldB 39 z: 210
(MH). [ 0173 ] WD 2008/ 047952 PCT/ JP2007/ 070963 38
3. 3-di benzyl - 8- hydr oxyi m dazo[ 1, 2- a] pyri di n- 2( 3H) - one

%Nrrpound 36) OH
N 0
[ 0180 ]

Melting Point: 283-285 °C;

NMR (CDCls) &: 3.17 (2H, d, J=14Hz), 3.53 (2H, d, J=14Hz), 4.06 (2H, brs), 6.4-6.5 (2H,
m), 6.94 (1H, t, J=7Hz), 7.0-7.1 (4H, m), 7.1-7.2 (6H, m);

MS m/z: 330 (M*).

[ 0181 ]
3,3-bis(4-methoxycarbonylbenzyl)imidazo[1,2-a]pyridin-2(3H)-one (Compound 40)

Zah

N o

<) O CO,Me

MeO,C

[ 0182 ]

Melting Point: 289-290 °C;

NMR (CDCls) 3: 3.22 (2H, d, J=14Hz), 3.66 (2H, d, J=14Hz), 3.86 (6H, s), 6.60 (1H, t,
J=7Hz), 6.70 (1H, d, J=7Hz), 7.0-7.1 (4H, m), 7.35 (1H, t, J=7Hz), 7.50 (1H, d, ]=7Hz),
7.8-7.9 (4H, m);

MS m/z: 430 (M*).

[ 0183 ]

Exemplary Preparation 3
An exemplary preparation of 5,5-bis(4-fluorobenzyl)imidazo[2,1-b]thiazol-6(5H)-one

(Compound 43) having the general formula below is described hereafter.



NN. O ~ [0174] Melting Point: 283-285 C, NWR (CDC13)
b: 3.20 (2H, d, J=14Hz), 3.55 (2H, d, J=14Hz), 6.58
W@ 2048/087950=7Hz) , 6.87 (1H, d, J=7Hz), 6.9-7. OPCHE200)(70963
7.07 (1H, d, J=7Hz), 7.1-7.2 (6H, m; MS miz: 330
(M) . [0175] 40
3, 3-di benzyl - 8- benzyl ami noi mi dazo[ 1, 2- a] pyri di n- 2( 3H) -
one (Conpound 37) NH O N [0176] Melting Point: 250
C, NWR (CDC13) b: 3.42 (2H, d, J=14Hz), 3.70 (2H, d,
Qi%dm) 4.35 (2H, d, J=6Hz), 6.93 (1H d, J=7Hz),
7.0-7.3 (16H, m, 7.48 (1H, d, J=7Hz), 8.66 (1H, brs);
M5 nmlz: 419 (M+). [0177]
8 bi s(4-nitrobenzyl )i m dazo[ 1, 2-a] pyri di n-2(3H) - one
pound 38) (*N N - NO2 O2N [0178] Melting Point:
>3Q0\ & WO 2008/ 047952 PCT/ JP2007/ 070963 39 NWR
,‘lu‘ﬁ X 13(1: 1)) b: 3.21 (2H, d, J=14Hz), 3.67 (2H,
§ J=TAHZ), 6.66 (1H, t, J=7THz), 6.75 (1H, d, J=7Hz),
7F15 (4H, d, J=9Hz), 7.39 (1H t, J=7Hz), 7.42 (4H d,
J=9Hz) , 756(1H dJ7Hz) MS mlz: 404 (M+). |

[g %1no 3, 3-di benzyl i m dazo[ 1, 2-a] pyri di n-2( 3H) - one

Flg m%@a.g%ol) of 2-amino-3-ethoxycarbonylmethylthiazolium bromide and
then 1.15 ml 7(9.0 mmol) of p-fluorobenzyl bromide were added to an ethanol solution
(10ml) of sodium ethoxide prepared from 210 mg (9.0 mmol) of metallic sodium while
cooling over ice and stirred at room tempeérature overnight. The solvent was removed
by distillation under reduced pressure and water was added to the residue. The
resultant mixture was extracted several times using ethyl acetate, rinsed with
saturated brine, and dried over anhydrous magnesium sulfate. The solvent was
removed by distillation under reduced pressure and the residue was

chromatographed over silica gel column (ethyl acetate : methanol =10:1). An
amount of 852 mg (80.0%) of the title compound was obtained in the form of crystals.

Recrystallization from ethanol yielded white crystals having a melting point of higher
than 300 °C.

[ 0186 ]

Results of analysis of the obtained compound are given below. The results show that the

obtained compound was the targeted compound.
[ 0187 ]

NMR (CDsOD-CDCls(1:1)) &: 3.23 (2H, d, J=14Hz), 3.43 (2H, d, J=14Hz), 6.66 (1H, d,
J=4Hz), 6.8-6.9 (4H, m), 6.9-7.1 (4H, m), 7.28 (1H, d, J=4Hz);
MS m/z: 356 (M?).

[0188 ]

Exemplary Preparation 4

Compounds 44 to 68 having the general formulae corresponding to starting materials
were each prepared in the same manner as in Exemplary Preparation 3. Results of
analysis of the obtained compounds are given below. The results show the obtained

compounds were the targeted compounds.



NH2 N O N [0180] Melting Point: 283-285 C, NWR
(CDC13) b: 3.17 (2H, d, J=14Hz), 3.53 (2H, d, J=14Hz),
Wd208/0§B2 brs), 6.4-6.5 (2H, nm, 6.94 (1H, tPCTIITY(70963
7.0-7.1 (4H, m, 7.1-7.2 (6H, n); MsS nlz: 330 (M+). |
0181 ] 41
3, 3- bi s(4- nmet hoxycar bonyl benzyl )i m dazo[ 1, 2- a] pyri di n-
2(3H)-one (Conpound 40) ( N O~N CO2M= MO2C [ 0182
b Mel ting Point: 289-290 C, NWMR (CDC13) b: 3.22 (2H,
[ 18931214I-|z) 3 66 (2H d J 14Hz) 3.86 (6H s), 6.60
% J=THz) , 0-7.1 (4H, m,
5 dﬁsf“ﬂlH“ 4320847‘?12&‘“?1 féé“('fPF (%"memﬂ%‘“ 7.8-7.9
(4H, m; M5 mz:. 430 (M+). [ 0183 ] Exenplary
Breparati on 3 An exenpl ary preparation of
POs(4-fl uorobenzyl )i m dazo[ 2, 1- b] t hi azol - 6(5H) - one
pound 43) having the general formula belowis
£ed hereafter. WO 2008/ 047952 PCT/JP2007/ 070963
84] o io F F [ 0185 ]

[ 0190 ]

Melting Point: >300 °C;

NMR (DMSO-ds) o: 3.69 (2H, d, J=15Hz), 3.74 (2H, d, J=15Hz), 7.27 (1H, d, ]=4Hz),
7.3-7.4 (4H, m), 7.5-7.6 (6H, m), 8.44 (1H, d, J=4Hz);

MS m/z: 320 (M*).

[ 0191 ]

3,3-dibenzylimidazo[1,2-a]pyrimidin-2(3H)-one (Compound 45)

Lo

e ()
[0192 ]

Melting Point: >300 °C;

NMR (DMSO-ds) d: 3.42 (4H, dd, J=14Hz, J=16Hz), 6.9-7.0 (5H, m), 7.1-7.2 (6H, m), 8.46
(1H, dd, J=3Hz, J=5Hz), 9.07 (1H, dd, J=2Hz, ]=6Hz);

MS m/z: 315 (M*).

[ 0193 ]
5,5-bis(4-methylbenzyl)imidazo[2,1-b]thiazol-6(5H)-one (Compound 46)
SN
Y
[y ~o

A G

[ 0194 ]

Melting Point: >300 °C;



First, 300 ng (1.4 mol) of

2- am no- 3- et hoxycar bonyl net hyl t hi azol i um brom de and
wo b@s/047935 M (9.0 nmol ) of p-fluorobenzyl brorCTi@P20e1/€0963

added to an ethanol solution (10m ) of sodium

et hoxi de prepared from 210 r@ (9.0 mmol) of netallic

sodiumwhile <cooling over ice and stirred at room

t enperature overni ght. The solvent was renoved by
NMR(DMbQtdspd: 2200EH, 5)8la¢ €, pt, gslgtizg 3a36d2ati ge=14¥s), 6.84 (4H, d,
JBAde S do 1N, 1apbAuey INCq, J<8fiY| ban4H ¥l s, pas

extract ed Several "times using ethyl ‘acetate, rinsed
Mpimis: &M Yat ed brine, and dried over anhydr ous

magnesi um sul fate. The sol vent was renoved by

[T ] 11 ation under reduced pressure and the residue

chro aphed over SI| | um t hyl
5 AR noRBOH DS 012 1b%lthf)2.° - 'aﬂ‘i‘ﬁ Pmapue‘g

(80.0% of the title conpound was obtained in the form
f grystals. Recrystallization from ethanol vyielded
eocrystals having a nelting point of higher than

[0186] Results of analysis of the obtained
oRt Pi

9l are gi ven bel ow. The results show that the
%n’pound was the targeted conpound. [ 0187 ]
R (CDBCDCDClS(l 1)) b: 3.23 (2H, d, J=14Hz), 3.43
J=14Hz), 6.66 (1H, d, J=4Hz), 6.8-6.9 (4H,
WF971(4H n, 728(1H d, J=4Hz); M5 mfz: 356
[ (3 [0188] Exenplary Preparation 4 Conpounds 44 to

i.ng.th eneral fornmulae corresponding to
h@ﬁg}&aﬁlﬂﬁgﬁﬁfgﬁgﬁ were each prepared in the same
Niveh (&P Clas i 32 3R Endl Bl yHE), 8par(akli an=34HRAe 601 (Hlod, J=6Hz), 7.02

(ﬂml ysap&)of 15 1, DIBNS Y SOMPRUNAdEHL gi ven bel ow.
/ 1\%3 ow t he obt ai ned conpounds were the
‘P e np

ounds. WD 2008/ 047952 PCT/ JP2007/ 070963
[3);'[ 7L 0189
2 bi benzyl im dazo[ 2, 1-b] thi azol - 6(5H) - one (Conpound

1benzy1 ethylimidazo[2 hiazol-6(5H)-one ( c.bmpound 48)
5 84bett5 2ok e RO a ML BR300 &

[ 0198 ]

Melting Point: >300 °C;

NMR (CDsOD-CDCls (1:1)) d: 2.34 (3H, d, J=1Hz), 3.28 (2H, d, J=13Hz), 3.43 (2H, d,
J=13Hz), 7.0-7.1 (4H, m), 7.1-7.3 (7H, m);

MS m/z: 334 (M*).

[0199 ]

5,5-bis(2-thienylmethyl)imidazo[2,1-b]thiazol-6(5H)-one (Compound 49)



NVR (DVBO d6) b: 3.69 (2H, d, J=15Hz), 3.74 (2H, d,
J=15Hz), 7.27 (1H, d, J=4Hz), 7.3-7.4 (4H m,

wQ@ 28804B8556H, m, 8.44 (1H, d, J=4Hz); NS m z:PGROP2007/070963
(M), [ 0191 ]

3, 3-di benzyl i mi dazo[ 1, 2- a] py#i m di n- 2( 3H) - one

(Conpound 45) N ,N O LN [0192] Melting Point: >300

C. NVR (DVBO-d6) b: 3.42 (4H, dd, J=14Hz, J=16Hz),
§.9-7.o (5H, m), 7.1-7.2 (6H, n), 8.46 (1H dd,

[ , J=5Hz), 9.07 (1H, dd, J=2Hz, J=6Hz); MS m z:

315 (M) Qé°0193 |
Mglting i oltts 281G (HesRPYFiPA: dazo[ 2, 1- bl t hi azol - 6( 5H) - one
NMBo(ixsLis: 383 (2H/kd, Ne15HA)194] (2HVEl, §416HzP6i49t(1H>3005K%), 6.7-7.0

0 P20Q7/ 070963 42 NVR ( DVBO- d6) S:
(5ﬂ0m§ %éw%z H@yizﬁ&%@d J=14Hz), 3.36 EZH d, )

Mgﬂl/& N{s 84 (4H, d, J=8Hz), 6.89 (1H, d, J=4Hz),
(4H, d, J=8Hz), 8.03 (4H d, J=4Hz); MBS niz: 348

g?ﬁﬂ)l [ 0195 ]

BRI R
264 267 C; NWR (CDC13) b: 3.23 (2H, d, J=14Hz), 3. 56

J=14Hz), 6.54 (1H, d, J=6Hz), 7.02 (1H, d,
L/ 9) 7.15 (4H, d, J=9Hz), 7.51 (4H, d, J=9Hz);

2

[ 0202 ]

Melting Point: 192 °C (decomposition);

NMR (CDsOD-CDCls(1:1)) 6: 3.54 (2H, d, J=15Hz), 3.76 (2H, d, J=15Hz), 6.7-6.9 (5H, m),
7.11 (2H, dd, J=1Hz, J=5Hz), 8.23 (1H, dd, J=2Hz, J=6Hz), 8.62 (1H, dd, J=2Hz, J=4Hz);
MS m/z: 327 (M*).

[ 0203 ]

5,5-dibenzyl-2,3-dihydroimidazo[2,1-b]thiazol-6(5H)-one (Compound 51)

AD

[ 0204 |

Melting Point: 233-236 °C;

NMR (CDCls) &: 3.03 (2H, d, J=14Hz), 3.23 (2H, t, ]=7Hz), 3.41 (2H, d, J=14Hz), 3.63 (2H,
t, J=7Hz), 7.1-7.2 (4H, m), 7.2-7.3 (6H, m);

MS m/z: 322 (M*).

[ 0205 ]

2-hydroxy-3-(2-naphthylmethyl)imidazo[1,2-a]pyridine (Compound 52)



MS mz: 370 (M+). [0197]
5, 5-di benzyl - 2- et hyl i m dazo[ 2, 1- b] t hi azol - 6(5H) - one
wo gospoeszd 48) My, O 0198 ] Melting Point:PcBDRR0E/070963
NVR (CD30D-CDC13 (1:1)) b: 2.34 (3H, d, J=lHz), 3.28
(2H, d, J=13Hz), 3.43 (2H, &4 J=13Hz), 7.0-7.1 (4H,
m, 7.1-7.3 (7H, m; M5 mz: 334 (Mt). [0199]
5, 5-bi s(2-thienyl methyl )i m dazo[ 2, 1-b] t hi azol - 6(5H) - on

£ npound 49) I! N O ¢SS WD 2008/ 047952

P 61007/ 070963 43 0200 ] Melting Point: 286 C
deto (tion); NMR (CDC13) b: 3.43 (2H, d, J=15Hz),

3. 60 d, J=15Hz), 6.49 (1H, d, J=5Hz), 6.7-7.0

( 5H, 7.12 (2H, dd, J=lHz, J=6Hz); M5 mz: 332

(M), [ 0201 ] 3, 3-bis(2-thienylnethyl)
[opdedpzo[ 1, 2-a] pyri m di n-2(3H)-one (Conpound 50) ,N N
O ASS [0202] Melting Point: 192 C (deconposition);
Mmgmmmwcdmwgmbn) 3.54 (2H, d, J=15Hz), 3.76

CIS%OD’ C%i 1))% 34@(191{(c§'7'=1§ﬁz) 3.76 @ﬁ{,ﬁ%ﬂlsﬁﬂ Y 672 (11 ¢

~ -aam T03i5H, 4 ne05) 7 iy S T-903 (0453 CF 693 0 11, be, 7675
(45, m)di benzyl - 2, 3- di hydr oi mi dazo[ 2, 1- b] t hi azol - 6( 5H) - on

M8 h/ZOFRORUps! 51)
[ 0207 ]

spiro[imidazo[1,2-a]pyridin-2(3H)-one-3,2’-benzo[f]indan] (Compound 53)

[ 0208 ]

Melting Point: 214 °C (decomposition);

NMR (CDs3OD-CDCls(1:1)) 6: 3.33 (2H, d, J=16Hz), 4.02 (2H, d, J=16Hz), 6.58 (1H, t,
J=7Hz), 7.16 (1H, d, ]=7Hz), 7.24 (1H, d, J=9Hz), 7.5-7.6 (2H, m), 7.74 (1H, t, J=8Hz),
7.8-7.9 (4H, m); '

MS m/z: 286 (M*).

[ 0209 |

3-benzylimidazo[1,2-a]pyridin-2(3H)-one (Compound 54)

X N\< 0

[ 0210 ]
Melting Point: 182 °C (decomposition);
NMR (CDCls) d: 3.09 (1H, dd, J=8Hz, J=15Hz), 3.64 (1H, dd, J=4Hz, J=15Hz), 4.58 (1H,

dd, J=4Hz, ]=8Hz), 6.47 (1H, t, J=7Hz), 7.0-7.1 (2H, m), 7.1-7.2 (2H, m), 7.3-7.4 (3H, m),
7.54 (1H, t, ]=7Hz);



LY O NO [ 0204 ] Melting Point: 233-236 C, NWR
(CDC13) b: 3.03 (2H, d, J=14Hz), 3.23 (2H, t, J=7THz),
wQ@2eb8/0§B d, J=14Hz), 3.63 (2H, t, J=7Hz), 7PQAF/IP2B07/070963
(4H, m, 7.2-7.3 (6H, m; M5 nlz: 322 (M+). [ 0205 ]
2- hydr oxy- 3- (2- napht hyl met hy#) i mi dazo[ 1, 2- a] pyri di ne
(Conpound 52) WO 2008/ 047952 PCT/ JP2007/ 070963 44
CfirOH1 [ 0206 ] Melting Point: 205 C
M@deoapo@).i on); NVR (CD3CD- CDC13(1:1)) b: 3.41 (1H
d, J=15Hz), 3.76 (1H, d, J=15Hz), 6.72 (1H, t,
[92¥Hz), 7.02 (1H, d, J=9Hz), 7.29 (1H, d, J=9Hz),
7.4-7.5 (2H, m, 7.58 (2H, brs), 7.6-7.9 (4H m; M
3,84da(2-Bitén (I NMinidazo] 1,220y rimidin-2(3H)-one (Compound 55)
spiro[imdazo[ 1, 2-a] pyridin-2(3H)-one-3,2"-benzo[f]ind
an] (Conpound 53) O N [ 0208 ] Melting Point: 214 C
qp05|t|on) NVR (CD30D- CDC13(1:1)) b: 3.33 (2H,
4.02 (2H, d, J=16Hz), 6.58 (1H, t,
7.16 (1H, d, J=7Hz), 7.24 (1H, d, J=9Hz),
7.547.6 (2H, m, 7.74 (1H, t, J=8Hz), 7.8-7.9 (4H,
m-z: 286 (M+). [ 0209 ]

2%Jzepzyllmdazo[l 2-a] pyridin-2(3H) -one (Conpound 54)

oOO

[

Melting Point: 149.5 °C (decomposition);

NMR (CDClIs) 6: 1.55 (6H, d, J=6Hz), 2.51 (2H, dd, J=8Hz, J=15Hz), 2.76 (2H, dd, J=8Hz,
J=15Hz), 5.1-5.3 (2H, m), 5.4-5.7 (2H, m), 6.69 (1H, dd, J=5Hz, J=6Hz), 7.75 (1H, dd,
J=2Hz, J=6Hz), 8.7 (1H, dd, J=2Hz, J=5Hz),

MS m/z: 243 (M*).

[ 0213 ]
spiro[imidazo[1,2-a]pyridin-2(3H)-one-3,2’-(4"-fluoroindan)] (Compound 56)

NN
>N o

- [0214 ]

Melting Point: 148.0 °C (decomposition);

NMR (CDClIs) d: 3.24 (2H, dd, J=18Hz, J=22Hz), 3.88 (2H, t, ]=18Hz), 6.55 (1H, t, J=7Hz),
7.01 (1H, t, J=9Hz), 7.10 (1H, d, J=7Hz), 7.2-7.3 (3H, m), 7.63 (1H, t, J=8Hz);

MS m/z: 254 (M*).

[ 0215 ]

spiro[imidazo[1,2-a]pyridin-2(3H)-one-3,2’-(5"-methoxyindan)] (Compound 57)

A~N=N

N Y

OMe

[ 0216 ]



[ 0210 ] Melting Point: 182 C (deconposition); NWR
(CDC13) b: 3.09 (1H, dd, J=8Hz, J=15Hz), 3.64 (1H, dd,
wQ 20b8w4793215Hz) , 4.58 (1H, dd, J=4Hz, J=8Hz), PET/412007/070963

(1H, t, J=7Hz), 7.0-7.1 (2H, m, 7.1-7.2 (2H, ,
7.3-7.4 (3H, m, 7.54 (1H 46, J=7Hz); WD 2008/ 047952
PCT/ JP2007/ 070963 45 WMs mliz: 224 (M+). [ 0211 ]
3,3-di (2-butenyl)imdazo[ 1, 2-a] pyrim di n-2(3H) - one
Meloowg ot 156)-150 2J; ~N O [ 0212] Melting Point: 149.5

0
N AT S gﬂftzw?‘z‘ T PR, Mg g s e
6.869 m)5717§@ e Y, 7-RY (105 t4lgHz); (2H n, 6.69 (1H,
Msdn/sz&BI-dM)J 6Hz) 7. 75 (1H dd, J=2Hz, J=6Hz), 8.7
(1H, dd, J=2Hz, J=5Hz); MS mfz: 243 (Mk). [0213]
[epimlo[ i m dazo[ 1, 2-a] pyridin-2(3H)-one-3,2"-(4"-fluoroi
ndan)] (Compound 56) (-y N/NO -/ p [ 02141 Melting
spP@i[inidadod 8 2 Q] 6y rf dieexgBig pend-B,aR5 -idddRn  CDTIG)m pour3l 583
(2H, dd, J=18Hz, J=22Hz), 3.88 (2H, t, J=18Hz), 6.55
14, t, J=7Hz), 7.01 (1H, t, J=9Hz), 7.10 (1H, d,
J o, 7.2-7.3 (3H, m, 7.63 (1H, t, J=8Hz); M5 m z:
x5 M+) . [0215]
spi I m dazo[ 1, 2-a] pyri di n-2(3H)-one-3, 2" -(5" - met hoxy
in ] (Conmpound 57) O N

[ 0218 ]

Melting Point: 167-171 °C;

NMR (CDCls) 8: 3.14 (2H, dd, J=6Hz, ]=17Hz), 3.82 (2H, dd, J=17Hz, J]=18Hz), 6.57 (1H,
t, J=7Hz), 7.08 (1H, d, J=8Hz), 7.1-7.3 (2H, m), 7.6-7.7 (3H, m);

MS m/z: 362 (M*).

[0219 ]

spiro[imidazo[1,2-a]pyridin-2(3H)-one-3,2’-(4’-cyanoindan)] (Compound 59)

27\

N Y

CN

[ 0220 ]

Melting Point: 247.7 °C (decomposition);

NMR (CDClIs) d: 3.26 (2H, dd, J=3Hz, J=18Hz), 3.93 (2H, dd, J=6Hz, J=18Hz), 6.56 (1H,
t, J=7Hz), 7.15 (1H, d, J=7Hz), 7.23 (1H, d, J=9Hz), 7.44 (1H, d, J=8Hz), 7.6-7.7 (3H, m);
MS m/z: 261 (M*).

[ 0221 ]

spiro[imidazo[2,1-a]isoquinolin-2(3H)-one-3,2’-indan] (Compound 60)



Ove [0216] WO 2008/ 047952 PCT/JP2007/070963 46
Melting Point: 150.0-152.0 C, NWR (CDC13) 6: 3.08(2H,
waldsdzB®sz, J=17Hz), 3.8-4.0 (5H, m, 6.49 (1HPCT/JP2007/070963
J=7Hz), 6.8-6.9 (2H, m, 7.1-7.3 (3H m, 7.60 (1H,
t, J=7Hz); M5 miz: 266 (M) .47 [0217]
spiro[imdazo[ 1, 2-a] pyridin-2(3H)-one-3,2"-(5"-iodoind
an)] (Conpound 58) O I [0218] Melting Point: 167-171
. NVR (CDC13) 6: 3.14 (2H, dd, J=6Hz, J=17Hz), 3.82
H ndd, J=17Hz, J=18Hz), 6.57 (1H, t, J=7Hz), 7.08
P J=8Hz), 7.1-7.3 (2H, m, 7.6-7.7 (3H m; M
2:/862 (Mr). [0219]
spi rpfym dazo[ 1, 2-a] pyri di n-2(3H)-one-3,2"' -(4' -cyanoin
dan) Compound 59) N O NCN [ 0220 ] Melting Point:
247 7 C (deconposition); NWVR (CDC13) b: 3.26 (2H, dd,
, J=18Hz), 3.93 (2H, dd,J=6Hz, J=18Hz), 6.56 (1H,
J THz) , 7 15 (1H, d, J=7Hz), 7.23 (1H, d, J=9Hz),

i hod5&Hz) . 7.6-7.7 (3H m; M mz: 261
5;2%? ke [@ﬁldaﬂ‘llg%alu?ﬁél(?%‘é(lglﬁH%;)nng (.4, ke, 689

(1EDaNpoting, B8) (AVDsR0ES7.0471953), PO (1A20077192)0863 (1H,7d, [BHz);
MS m/z: 286 (M*).

[ 0223 ]

spiro[imidazo[1,2-a]pyridin-2(3H)-one-3,2"-((1,2,5-thiadiazo)[4,5-c]indan)]
(Compound 61)

N
oo

N.gN
[ 0224 ]

Melting Point: 86-88 °C;

NMR (CDCls-CDsOD(1:1)) o: 3.44 (2H, d, J=18Hz), 4.00 (2H, d, J=18Hz), 6.71 (1H, t, -
J=7Hz), 7.2-7.4 (2H, m), 7.81 (1H, t, J=7Hz), 7.97 (2H, s);

MS m/z: 294 (M*).

[ 0225 ]

spiro[imidazo[2,1-alisoquinolin-2(3H)-one-3,2"-((1,2,5-thiadiazo)[4,5-c]indan)]
(Compound 62)

(%(,N
N 0

e

[ 0226



N [ 0222 ] Melting Point: 201-203 C, NWR (CDC13) b:

3.22 (2H, d, J=17Hz), 3.91 (2H, d, J=17Hz), 6.74 (1H,
wa@l200804192) , 6.89 (1H, d, J= 7Hz) 7.32 (4H, s)PCTIB0T/070963

(2H, m, 7.79 (1H, t, J=7Hz), 8.63 (1H, d, J=8Hz); M5

mz: 286 (Mt). [ 0223 ] 48
spiro[imdazo[1l, 2-a] pyridin-2(3H)-one-3,2"-((1,2,5-thi
adi azo)[4,5-c]indan)] (Compound 61) ZN Ni - [ 0224

MEltivg| Raimig 2P0§ AC (d86n8®siGonpVR ( CDCL3- CD3OD( 1: 1)) b:

NﬁtRA’(%d(’,?lﬂzb ‘3393(211153!{'21)=161—‘ffz)090£ S, b@d ]Jréﬁi‘izkwglﬁ 1, (]1#1%) 6.81
J=THZ)
“HZPP J= g}—lz) N56 ABA2Hom), 7(%§ bfs, 95 (2H, brs), 8.65 (1H, d,
J=8Hk);0[ i m dazo[ 2, 1- a] i soqui nol i n- 2(3H) one-3,2'-((1,2,5
Mstnlgn agi44a( Zp)[4,5-clindan)] (Conmpound 62) O N NSN
2008/ 047952 PCT/ JP2007/ 070963 48 Melting
[827”]“ 271 5 C (deconposition); NVR (CDC1l3) b: 3.39
(2H° d, J=16Hz), 4.04 (2H, brd, J=16Hz), 6.77 (1H d,

i 181 idifl- \ (B u 7.82
R TR A L L Lt
J=8Hz) ;

Coro

[ 0228 ]

Melting Point: 195.5 °C (decomposition);

NMR (CDCls) 8: 3.17 (2H, d, J=17Hz), 3.92 (2H, d, J=17Hz), 6.53 (1H, dd, ]=5Hz, J=6Hz),
7.44 (1H, dd, J=2Hz, J=6Hz), 7.32 (4H, s), 8.72 (1H, dd, J=2Hz, J=5Hz);

MS m/z: 237 (M*).

[ 0229 ]

spiro[imidazo[1,2-a]pyridin-2(3H)-one-3,2’-(5’-trifluoromethylindan)] (Compound
64)

|
e o
CF,

[ 0230 ]

Melting Point: 176.5-179.5 °C;

NMR (CDCls) o: 3.25 (2H, d, J=17Hz), 3.92 (2H, d, J=17Hz), 6.57 (1H, t, J=7Hz), 7.1-7.2
(2H, m), 7.44 (1H, d, J=8Hz), 8.5-8.7 (3H, m);

MS m/z: 304 (M*).

[ 0231 ]

spiro[imidazo[1,2-a]pyridin-2(3H)-one-3,2’-benzo[e]indan] (Compound 65)



M mz: 344 (M+). [ 0227 ]
spiro[imdazo[ 1, 2-a] pyri mdin-2(3H)-one-3, 2" -i ndan]

wo Gospaerenzl 63) N , NN O [ 0228 ] Melting Poi PCT/JE067/60963
C (deconposition); NWMR (CDC13) b: 3.17 (2H, d,
J=17Hz), 3.92 (2H, d, J=17HAP, 6.53 (1H, dd, J=5Hz,
J=6Hz), 7.44 (1H, dd, J=2Hz, J=6Hz), 7.32 (4H, s),
8.72 (1H, dd, J=2Hz, J=5Hz); M5 mlz: 237 (M+). [ 0229

ey
™
Point: 176.5-179.5 C, NWMR (CDC13) b: 3.25 (2H,

d, J= ), 3.92 (2H, d, J=17Hz), 6.57 (1H, t, J=7Hz),
7.1-7.2 (2H, m, 7.44 (1H d, J=8Hz), 8.5-8.7 (3H
[oR32 M5 mz: 304 (M+). [0231 ]

spiro[imdazo[ 1, 2-a] pyridin-2(3H)-one-3,2"-benzo[e]ind
Maltjng(Keontp 05Mal ° 6 Hdecd@ pdeBidn@4 7952 PCT/ JP2007/ 070963 49

: | BO-Poii N 04 G- 0 it 101V 7H

Nﬁ%‘i‘%@ﬁf%@ GNP & 563Ru0M T-LARROIBORIL RTa), 6.50
(154 FRE2), 2296 H sWf=9F12), 20115 d J57Hp), 742 (F Hd, J98HA)Y5.5-7.7 (4H,
mY},. 728 (1BHd, B-8HIFIH92) (1H7 d2B-6HkH, d, J=7Hz), 7.42 (1H, d,
N@ngg)&i@mg-7.7 (4H m, 7.83 (1H, d, J=8Hz), 7.92

(1H, d, J=6Hz); Ms miz: 286 (M+). [ 0233 ]

o?i m dazo[ 1, 2-a] pyridin-2(3H)-one-3,2" - (5 -trifluo
hyl i ndan)] (Conmpound 64) ON 1- 0 CF3 [ 0230 ]

[ 0233 ]

3,3—diallylimidazo[1,2—a]pyridin-2(3H)-bne (Compound 66)

[ 0234 ]

Melting Point: 64-66 °C;

NMR (CDCls) d: 2.56 (2H, dd, J=9Hz, J=14Hz), 2.86 (2H, dd, ]=6Hz, J=14Hz), 4.99 (2H,
dd, J=1Hz, ]=7Hz), 5.40 (2H, d, J=1Hz), 5.4-5.6 (2H, m), 6.67 (1H, t, J=7Hz), 7.17 (1H, d,
J=7Hz), 7.52 (1H, d, J=7Hz), 7.59 (1H, d, ]=7Hz);

MS m/z: 214 (M*).

[ 0235 ]

3,3-bis(2-cyclohexenyl)imidazo[1,2-a]pyridin-2(3H)-one (Compound 67)

X Ng(‘ 0
[ 0236 ]

Melting Point: 245-247 °C;

NMR (CDCls) d: 1.4-2.0 (12H, m), 2.9-3.1 (2H, m), 5.29 (1H, brd, J=10Hz), 5.8-6.0 (3H,
m), 6.62 (1H, t, ]=7Hz), 7.17 (1H, d, J=9Hz), 7.5-7.7 (2H, m);

MS m/z: 294 (M").



3,3-diallylimdazo[1, 2-a] pyridin-2(3H)-one (Conpound
66) ON [0234] Melting Point: 64-66 C, NWVR (CDC13)
wd20020%5085% 2H, dd, J=9Hz, J=14Hz), 2.86 (2H, ddpCT/3®6E7/070963
J=14Hz), 4.99 (2H, dd, J=1Hz, J=7Hz), 5.40 (2H, d
J=1Hz), 5.4-5.6 (2H, m, 6.60 (1H t, J=7Hz), 7.17
(1H, d, J=7Hz), 7.52 (1H, d, J=7Hz), 7.59 (1H, d,
J7Hz) MS mlz: 214 (M+). [ 0235 ] '
3- bi s(2-cycl ohexenyl )i m dazo[ 1, 2-a] pyri di n- 2( 3H) - one
P%%?nbound 67) 0[ 0236 ] lvem g P0| nt: 245-247 C;
f 3) b: 4-2.0 (12H (82H m 5.29
3 %ﬂwl yﬂwdaae{idm)Soqsmshwz(ﬁfime (Cr?}npoeméé ,
J=7Hz), 7.17 (1H, d, J=9Hz), 7.5-7.7 (2H, n); Nsmz:
4 (M+). VD 2008/ 047952 PCT/ JP2007/ 070963 50 [ 0237]
Sﬁl al lylimdazo[ 2, 1-a] i soqui nol i n-2(3H) - one
ond 68) I~-NO NJ[ 0238 ] Mlting Point:
0 C NWR (CDC13) b: 2.62 (2H, dd, J=8Hz,
, 2.89 (2H, dd, J=6Hz, J=14Hz), 4.9-5.1 (4H,
, 5.4-5.6 (2H, m, 6.91 (1H, d, J=7Hz), 7.25 (1H, d,
[g)zﬁ—ﬁz 7.6-7.7 (2H, m, 7.80 (1H, t, J=8Hz), 8.57
d,J=8Hz); M5 miz: 264 (M+). [0239]
Melting Point: 108-110 °C;
NMR (CDCls) d: 2.62 (2H, dd, J=8Hz, J=14Hz), 2.89 (2H, dd, J=6Hz, J=14Hz), 4.9-5.1
(4H, m), 5.4-5.6 (2H, m), 6.91 (1H, d, J=7Hz), 725(1H d, J=7Hz), 7.6-7.7 (2H, m), 7.80
(1H, t, ]=8Hz), 8.57 (1H, d,]J=8Hz);

MS m/z: 264 (M*).

[ 0239 ]

Exemplary Preparation 5
An exemplary preparation of spiro[imidazo[2,1-a]isoquinolin-2(3H)-one-3,4'-(1"-cyclopentene)]
(Compound 69) having the general formula below is described hereafter.

[ 0240 |

An amount of 80 mg of Grubbs reagent (0.24 mmol) was added to a chloroform solution (80 ml)
of 1.0 g (3.8 mmol) of 3,3-diallylimidazo[2,1-a]isoquinolin-2(3H)-one obtained in the same
manner as in Exemplary Preparation 1 under an argon atmosphere and heated under flux for 14
hours. The reaction mixture was allowed to stand for cooling and the solvent was removed by
distillation under reduced pressure. Water was added to the residue and the mixture was
extracted with dichloromethane several times. The extracted layers were rinsed together with
saturated brine and dried over anhydrous magnesium sulfate. The solvent was removed by
distillation under reduced pressure and the residue was chromatographed over silica gel
column for purification (ethyl acetate : methanol = 10 : 1) to obtain 748 mg (83.5 %) of the title
compound in the form of light brown crystals.

[ 0241 ]

Results of analysis of the obtained compound are given below. The results show that the



Exenpl ary Preparation 5 An exenpl ary preparation of
spiro[imdazo[ 2, 1-a]isoquinolin-2(3H)-one-3,4"-(1"-cyd

wop@aners) | (Conpound 69) having the general POT/IR067/070963
bel ow i s described hereafter. I~ o0 N[ 0240 ] An
amount of 80 ng of Grubbs reagent (0.24 mmol) was
added to a chloroformsolution (80 M) of 1.0 g (3.8
nmol ) of

ob&irkddbapbundi wdsdieteigeted cahpamgui nol i n- 2( 3H) - one
obtained in the sane nmanner as in Exenplary

[ Bz42gar ati on 1 under an argon atnosphere and heated
under flux for 14 hours. The reaction m xture was

Méltihpragat: 170.53C adedorhpssitivapl i ng and the sol vent was

Nl(aﬁg{&‘ﬁg%) DY 70 &Hh& 'JL1'7§IEj 990 {gﬁdc? A ‘71‘31%}@ S‘P@zf—’ff %%ér(ﬁ{ dNLAY), 733
(1dxd, JTZE‘tZéa %&(Wr@kﬁy%@ﬁn*ekﬁ%ﬁeg i drai="Hehes. The

MSxi/E:266 @d).] ayers were rinsed together with saturated
brine and dried over anhydrous nmagnesi um sul fate. The
[o243vlent was renoved by distillation under reduced
pressure and the residue was chronat ographed over

Eﬁkﬂ}ilmlgeparaﬁohann for purification (ethyl acetate :

%W 0 h_a]vq% JQ %]ekgf]aq k?él%luna %?l%wmg)&eggoédl%% t& fstatrpfé materials

ormao rown cr
Wf%@r&maﬂed%éhﬁ famemanpey| agdn §X%fflpkah>é RPREAtEP U pfanalysis
ofahe€olgtnired chmipound ahegivasbitlb® fehewhichapothé m results show that

chQQ?‘JI &@i&d’%&?@&@lé%%@%@ (@i ned conpound

he targeted conpou Mel ting Point:
[33 5 C (deconposition); NWR (CDCb) b: 2.70 (2H, d,
17] 3.30 (2H, d, J=17Hz), 5.92 (2H s), 6.89 (1H

quiro[S] Bzm)onym?&zoﬁllﬁa]ﬁnd‘gn zm)-*onz 364 |\$5 cfc%eg%%rekﬁ )79

“D’Z’A‘gd]m)ixerrpl ary Preparati on 6 Corrpound 70 havi ng
t he general fornula bel ow corresponding to starting

terials was prepared in the sane manner as in
@/e@ lary Preparation 5. Results of analysis of the
t

| gonpound are given bel ow for each conpound.
The¥®s4]ts show t hat

[ 0245 ]

Melting Point: 178.5-180.5 °C;

NMR (CDCls) d: 2.64 (2H, d, J=16Hz), 3.29 (2H, d, J=16Hz), 5.30 (2H, s), 5.88 (2H, s),
6.49 (1H, dd, J=6Hz, ]=8Hz), 6.94 (1H, dd, J=6Hz, ]=8Hz), 6.94 (1H, d, J=8Hz), 7.2-7.5
(5H, m);

MS m/z: 292 (M*).

[ 0246 |

Exemplary Preparation 7
An exemplary preparation of
3,3-dipropyl-5,6,7,8-tetrahydroimidazo[1,2-a]pyridin-2(3H)-one (Compound 71) having the

general formula below is described hereafter.

[ 0247 ]



t he obtai ned conpound was the targeted Conpound 70. [

0244 ] spiro[ 8-benzyl oxyi m dazo[
wda asaPyri di n- 2(3H) - one- 3, 4" - (1' - cycl opent enel§T/JP2007/070963

(Conmpound 70) O [ 0245 ] Melting Point: 178.5-180.5

C, NMR (CDC13) b: 2.64 (2H, 5@, J=16Hz), 3.29 (2H, d,

J=16Hz), 5.30 (2H, s), 5.88 (2H, s), 6.49 (1H, dd,

J=6Hz, J=8Hz), 6.94 (1H, dd, J=6Hz, J=8Hz), 6.94 (1H
=8Hz), 7.2-7.5 (5H, mM; MS nmz: 292 (M+). [ 0246
apl ary Preparation 7 An exenplary preparation of
ropyl -5, 6,7, 8-tetrahydroi m dazo[ 1, 2-a] pyri din-2
-one (Conmpound 71) having the general fornula
w is described hereafter. [ 0247 ] WD 2008/ 047952

PCT/ JP2007/ 070963 52 O N [0248] An anount of 100ny
[oR48lD % pal | adi um on carbon was added to an et hano

solution (30 m) of 300 ng (1.4 muol) of
AR atrothina bf 100y cfaldTh paRadihpyen chirhe @\&H}iddﬂét(ﬂm éhaeal solution
(3'0in§ BFC& (F@%ﬁ‘&l @P3 '3%1%“9 d@&g - PZB@H Q@H§ oﬁ@gbtamed

t he m xtur was. sub ect to ~ cat.al duction’at
in the same MFEnat ¥yia E(j(ﬁa'@.laré{ Bﬁ?ﬂ?’raa@?‘l ép%g%mtére was subject to

capaigtinrghiction Aheodnn o pavhi@rs uhdéranbpdropar etnidspheredeofight.
T@J‘Qs&lﬂgless‘?}bgéﬂ&s%e rfﬁ@é’c?gff 2h@Mhd g@vertt'vl':}srr@;n%vp(y from the

istjllation un uced pressuy e resi due was
f“éﬁﬁ%h&t‘i&? lﬂlaﬁﬂ%ansswﬁugﬁq P’é’as‘tf& Tgsrwﬂl wakgygmatographed
owefrhsilicagebt@dtimnthdxane : ¢dhyl acaybtea 19 : 23 to n’gta(rgmlaﬁ@ (WX.3%) of the
tlhp @omf)bﬁﬁcﬁmct‘gt@?%hmfgf %r%sttﬁgiali&fﬁé:lflzﬁfc}f'lsttrgﬂtngrexane et:}Bll acetate
(139115 P’ﬁ‘%‘*ﬂm*"ﬁ% C'é’FEi‘é% R S\H“ﬁ‘g"%\?ﬁéﬁt P?%@S ol n? of

(38 101 C. [0249]

Results of analysis of the obtained compound are given below. The results show that the

obtained compound was the targeted compound.
[ 0250 ]

NMR (CDCls) d: 0.86 (6H, t, J=7Hz), 0.9-1.1 (2H, m), 1.1-1.2 (2H, m), 1.4-1.6 (2H, m),
1.7-2.0 (6H, m), 2.79 (2H, t, ]J=6Hz), 3.19 (2H, t, J=6Hz),
MS m/z: 222 (M*).

[ 0251 ]

Exemplary Preparation 8

Compounds 72 to 77 having the general formulae corresponding to starting materials
were prepared in the same manner as in Exemplary Preparation 7.

Results of analysis of the obtained compounds are given below for each compound.
The results show that the obtained compounds were the targeted Compounds 72 to
77.

[ 0252}

3,3-dicyclohexyl-5,6,7,8-tetrahydroimidazo[1,2-a]pyridin-2(3H)-one (Compound 72)

e



Resul ts of analysis of the obtained conpound are given

bel ow. The results show that the obtained conpound
wormshimst ar get ed conpound. [ 0250] NWVR ( CDCL13pChIr2008E0963

(6H, t, J=7Hz), 0.9-1.1 (2H,_m, 1.1-1.2 (2H, m,

1.4-1.6 (2H, m, 1.7-2.0 (6B, m, 2.79 (2H t,

J=6Hz), 3.19 (2H, t, J=6Hz); M5 mz: 222 (M+). [ 0251

] Exenplary Preparation 8 Conpounds 72 to 77 having

h%% general formul ae corresponding to starting

[ drials were prepared in the sane manner as in

e ary Preparation 7. Results of analysis of the
M%%Fﬁi AR Eg%ﬁghﬁgs are given bel ow for each conpound
NVIRe(GTeSe)l & 9.95hdwsH haj, 1t520 ¢HHhimed. 70 ¢Ridou fefd12)e8.80 (e t,
j=t@rget ed Conmpounds 72 to 77. [0252]

hexyl -5, 6, 7, 8-t et rahydroi m dazo[ 1, 2-a] pyrid
Mgr?‘/é(%qc%) gJbge (Cormpound 72) N 0 WO 2008/ 047952

JP2007/ 070963 53 [ 0253 ] Melting Point: 218-220
[B25MVR (CDC13) b: 0.9-1.4 (8H m), 1.5-2.0 (18H, ),

3,%—9;_13911.&1%%_,'6,5%4 etrag |_gx)mmldazo[l( 2|_prrldm 2(3]6-IHZone (Hsmpound ;3(’))2

3, 3-di butyl -5,6, 7, 8-tetrahydroi m dazo[ 1, 2- a] pyri di n-2(
one (Conmpound 73) -NON [ 0255 ] Melting Point:
C, NMR (CDC13) b: 0.88 (6H, t, J=7Hz), 0.9-1.4
, 1.6-2.2 (84 m, 3.2-3.4 (4H m; M mz
[ 0256 ]

[ 0255 ]

Melting Point: 35-40 °C;
NMR (CDClIs) d: 0.88 (6H, t, J=7Hz), 0.9-1.4 (8H, m), 1.6-2.2 (8H, m), 3.2-3.4 (4H, m);
MS m/z: 250 (M*).

[ 0256 ]

spiro[7,8,9,10-tetrahydroimidazo[2,1-ajisoquinolin-2(3H)-one-3,1’-cyclopentane]
(Compound 74)

[ 0257 |

Melting Point: 270.5 °C (decomposition);

NMR (CDCls) &: 1.8-2.2 (10H, m), 2.3-2.5 (2H, m), 2.6-2.8 (4H, m), 6.44 (1H, d, J=7Hz),
7.35 (1H, d, J=7Hz);

MS m/z: 242 (M*).

[ 0258 |

spiro[imidazo[2,1-a]isoquinolin-2(3H)-one-3,1’-cyclopentane} (Compound 75)



spiro[7,8,9, 10-tetrahydroi m dazo[ 2, 1-a] i soqui nolin-2(3
H) - one- 3, 1' -cycl opentane] (Conpound 74) O [ 0257 ]
wavedogiomtysPoi nt: 270.5 C (deconposition); NVR (EBDZIR)N07/070963

6:1.8-2.2 (10H, m, 2.3-2.5 (2H m, 2.6-2.8 (4H, m,

6.44 (1H, d, J=7Hz), 7.35 (O%H, d, J=7Hz); MBS mz: 242

(Mt). [ 0258 ]

spiro[imdazo[ 2, 1-a]isoqui nolin-2(3H)-one-3,1" -cycl ope

ane] (Compound 75) WD 2008/ 047952 PCT/ JP2007/ 070963
N O[0259] Melting Point: 164.5-167.5 C, NMWR
(¢ P 6:1.8-2.3 (6H, m, 2.4-2.6 (2H, m, 6.94 (1H,

d, Hz), 7.33 (1H, d, J=7Hz), 7.6-7.7 (2H, m, 7.79

(1H,>~t, J=6Hz), 8.60 (1H, d, J=8Hz); M5 niz: 238 (M+).

[ 0260] '

[6P89 [ 5, 6, 7, 8-t et rahydr oi m dazo[ 1, 2-a] pyri di n-2(3H)-on

e-3,2' -benzo[f]indan] (Conmpound 76) Co N[ 0261 ]
Mikrigi BvgnP0648-16252C5 C (deconposition); NWR
N &lﬁ%i‘a@%{ﬁgﬁ% ety i S
J=H14) 7.657-( S8L w777, G5 LIFeHR) 866 (817, 3741248 ), M
MBinz/z: ZBOM*MH) . [ 0262 ]

Spiro[5, 6,7, 8-tetrahydroi mdazo[ 1, 2-a] pyridin-2(3H)-on
[€2&) R' -i ndan] (Conmpound 77) N ON
spiro[5,6,7,8-tetrahydroimidazo[1,2-a]pyridin-2(3H)-one-3,2"-benzo[f]indan]
(Compound 76)

Cipo
e

9§

[ 0261 ]

Melting Point: 252.5 °C (decomposition);

NMR (CDCl3-CDsOD(1:1)) &: 1.9-2.1 (4H, m), 3.0-3.2 (4H, m), 3.50 (2H, d, J=18Hz), 3.79
(2H, d, J=18Hz), 7.4-7.5 (2H, m), 7.75 (2H, s), 7.8-7.9 (2H, m);

MS m/z: 290 (M*).

[ 0262 ]

spiro][5,6,7,8-tetrahydroimidazo[1,2-a]pyridin-2(3H)-one-3,2’-indan] (Compound 77)

C%,
N 0

[ 0263 ]

Melting Point: 276.5 °C (decomposition);

NMR (CDCIs-CDsOD (1:1)) &: 1.9-2.1 (4H, m), 3.0-3.3 (4H, m), 3.45 (2H, d, J=17Hz),
3.66 (2H, d, J=17Hz), 7.30 (4H, s);

MS m/z: 240 (M*).



~| [ 0263 ] Melting Point: 276.5 C (deconposition);
NVR (CDC13-CD3OD (1:1)) 6: 1.9-2.1 (4H, m, 3.0-3.3
W@ 40dg/omps2 3. 45 (2H, d, J=17Hz), 3.66 (2H, d, BEWLTIriD)7/070963
7.30 (4H, s); M5 mz: 240 (Mt). WD 2008/ 047952
PCT/ JP2007/ 070963 55 [ 0262 ] Exenplary Preparation
9 Conpounds 78 to 81 having the general fornulae
corresponding to starting materials were each
géepared in the sane manner as in Exenplary
[ %‘p’arati on 1. Results of analysis of the obtained
ounds are given bel ow for each conmpound. The

comm
ExeaplpysPreBHgHPE Rat t he obt ai ned conpounds were the
Corapgeidsd 8CoBp bavidg th8gdérer8 ¥orhuld@ 6&rrésponding to starting materials
wg’pe?é'apll\ Eﬁegfagm f?\rtﬂpg&%l( k})dn%ldgszﬂ[élxe%f;ﬁ;hﬁw&ﬂérgfigx_( 3."'){@9&1% of
l..(2‘&?[71)0_ 78) Co - C1L. O [ 0266 | I'ting Poi né:
a }s()qfégspbta(r@)d.comolqw RELBE) b%c.)wéf)r]&ack\fpfn gund. The results
shpw]thlaly he ddt&bed 2dinpayndbwérédthg fargeté@ Codbtpounds IJ& VB,
6.78 (1H, d, J=8Hz), 6.94 (4H, d, J=8Hz), 7.12 (4H,
[62680F8Hz), 7.40 (1H, t, J=7Hz), 7.47 (1H, d, J=7Hz);
M5 nlz: 382 (M+) [0267]
3,8-bosy&klolor dpykyhpirdivia o 1,2 3] ByridiatA($H ) - Exop gourda8pyr i di
n-2(3H) -one (Conmpound 79) O7 N O N [0268] Melting
Point: 139.0-142.0 (O);
L0

Cl

[ 0266 ]

Melting Point: 293.0-296.0 (°C).

1H-NMR (CDCls) 8: 3.11 (2H, d, J=14Hz), 3.55 (2H, d, J=14Hz), 6.62 (1H, t, J=7Hz), 6.78
(1H, d, ]=8Hz), 6.94 (4H, d, ]=8Hz), 7.12 (4H, d, J=8Hz), 7.40 (1H, t, ]=7Hz), 7.47 (1H, d,
J=7Hz);

MS m/z: 382 (M?¥)

[ 0267 ]

8-cyclopropylmethyloxy-3,3-diallylimidazo[1,2-a]pyridin-2(3H)-one (Compound 79)

3

[ 0268 |

Melting Point: 139.0-142.0 (°C);

1H-NMR (CDCls) &: 0.35-0.40 (2H, m), 0.60-0.65 (2H, m), 1.30-1.40 (1H, m), 2.50-2.60
(2H, m), 2.80-2.90 (2H, m), 3.94 (2H, d, ]=7Hz), 4.96 (2H, brs), 5.02 (2H, brs), 5.40-5.65
(2H, m), 6.57 (1H, t, J=7Hz, J=8Hz), 6.91 (1H, d, J=8Hz), 7.16 (1H, d, J=7Hz);

MS m/z: 284 (M*).



1H NVR (CDC13) b: 0.35-0.40 (2H, m, 0.60-0.65 (2H,
m, 1.30-1.40 (1H, m, 2.50-2.60 (2H n), 2.80-2.90
W@ 20d8/0mp52 3. 94 (2H, d, J=7Hz), 4.96 (2H, brs), P&I/DE2007/070963
(2H, brs), 5.40-5.65 (2H, m, 6.57 (1H t, J=7Hz,
J=8Hz), 6.91 (1H, d, J=8Hz) 567.16 (1H, d, J=7Hz); MS
mz: 284 (M). WD 2008/ 047952 PCT/JP2007/ 070963 56

[ 0269]

sgi ro[i m dazo[ 1, 2-a] pyridin-2(3H)-one-3, 2" -(4'-hydroxy

' n)] (Con'pound 80) NN O ~ OH [ 0270 ] l\/bltlng
Poi nt: 240. (CD3CD) b: 3. 17 %?
spirelimidagoll, %amn@rﬂ(%a-ongéi%#zbydr%ywaem (-orgpound Hz)
3.61 (1H, d, J=17Hz), 6.63 (1H, d, J=8Hz), 6.70-6.80
m, 7.07 (1H, d, J=8Hz), 7.12 (1H, d, J=9Hz),
O01H, d, J=7Hz), 7.81 (1H, d, J=8Hz); MS mliz: 352
[ 0271 ]
ydr oxy-im dazo[ 1, 2-a] pyri di n-2(3H)-one-3, 2" -i
(Conpound 81) OHNN O ~N/ [ 0272 ] Melting
Point: 285.0-290.0 C, 1H NWR (CDC13) b: 3.22 (2H, d,
éﬁoﬂ—lz), 3.91 (2H, d, J=17Hz), 6.57 (1H, dd, J=6Hz,

I—]z) 6.82 (1H, d, J=6Hz), 7.27 (1H, d, J=7Hz), 7.31
Meﬂm ki VB b 1ad52 (M), [ 0273 ] Exenpl ary
mpo

Prepar ati on unds 82 to 83 havin the 5%eneral ~
ORI GR-CB) Pl Horti g 1181202 91 Gl lekd (1H, d, J-17Hz),

3.61 (1H, d, J=17Hz), 6.63 (1H, d, J=8Hz), 6.70-6.80 (2H, m), 7. 07 (lH d, J=8Hz), 7.12
(1H, d, J=9Hz), 7.51 (1H, d, J=7Hz), 7.81 (1H, d, J=8Hz);
MS m/z: 352 (M*).

[ 0271]

spiro[8-hydroxy-imidazo[1,2-a]pyridin-2(3H)-one-3,2’-indan] (Compound 81)

OH
|
x N Y

[ 0272]

Melting Point: 285.0-290.0 °C;

1H-NMR (CDCls) &: 3.22 (2H, d, J=17Hz), 3.91 (2H, d, J=17Hz), 6.57 (1H, dd, J=6Hz,
J=7Hz), 6.82 (1H, d, J=6Hz), 7.27 (1H, d, J=7Hz), 7.31 (4H, s);

MS m/z: 352 (M*).

[ 0273 ]

Exemplary Preparation 10

Compounds 82 to 83 having the general formulae corresponding to starting materials
were each prepared in the same manner as in Exemplary Preparation 5. Results of
analysis of the obtained compounds are given below for each compound. The results

show that the obtained compounds were the targeted Compounds 82 to 83.
[ 0274 ]

spiro[8-methoxyimidazo[1,2-a]pyridin-2(3H)-one-3,4’-(1"-cyclopentene)] (Compound



were each prepared in the same manner as in Exenplary
Preparation 5. Results of analysis of the obtained
wa@eowourds are given bel ow for each conpound. HEEIP2007/070963
results show that the obtained conpounds were the
targeted Conpounds 82 to 8357[ 0274 ]
spi ro[ 8- net hoxyi m dazo[ 1, 2-a] pyridin-2(3H)-one-3,4"-(1
"-cycl opentene)] (Conmpound WO 2008/ 047952
82pCT/ JP2007/ 070963 57 82) O -N O ~N6 [0275]
Mel ting Point: 200.0-202.0 C, 1H NWVR (CDC13): 2.64
(2H, d, J=17Hz), 3.29 (2H, d, J=17Hz), 3.96 (3H, s),
M88 (2H, s), 6.57 (1H, dd, J=7Hz, J=8Hz), 6.91 (1H,
,,N]:(?Hz), 7.29 (1H, d, J=7Hz); MS mz: 216 (M+). |

[ 8- cycl opr opyl net hyl oxyi m dazo[ 1, 2-a] pyri di n-2(3H
)-one-3,4"-(1" -cyclopentene )] (Conpound 83) Oy O
~N6 [ 0277 ] Melting Point: 134.0-137.0 C 1H NWR
[P%iﬁdls) b: o 35 0.40 (2H, n), 0.60-0.70 (2H, m),
30- 1. 40 n?q 2.64 (2H, d, J=16Hz), 3.28 (2H, d,
N@”{@Hﬁynté ??é Cd, J= 7%&) 5.88 (2H, s), 6.54 (1H
1HINMB £ZBIC]5): ZJ@B(EIH)d E=19HZX, 319 (2k, d,38HHz), FILBH, kH,5.88 (2H, s),

6. §T(71'F¥)dd j\@kﬁf sH).%. 41 g’d{“ll L d, irﬁ%z& 19 @ﬁqp{#m

har rraceutl ca For mul 'ow ng tabl & shows a
M?)}’lec %ér maceuti cal conposition that may be
[Oglm ni stered according to the invention.

spiro[8-cyclopropylmethyloxyimidazo[1,2-a]pyridin-2(3H)-one-3,4’-(1'-cyclopentene
)] (Compound 83)

J
L

[ 0277 ]

Melting Point: 134.0-137.0 °C;

1H-NMR (CDCls) 8: 0.35-0.40 (2H, m), 0.60-0.70 (2H, m), 1.30-1.40 (1H, m), 2.64 (2H, d,
J=16Hz), 3.28 (2H, d, J=16Hz), 3.98 (2H, d, J=7Hz), 5.88 (2H, s), 6.54 (1H, dd, ]=7Hz,
J=8Hz), 6.92 (1H, d, J=8Hz), 7.28 (1H, d, ]=7Hz);

MS m/z: 256 (M*).

[ 0278 ]

Exemplary Pharmaceutical Formulation
The following table shows a typical pharmaceutical composition that may be

administered according to the invention.

[ 0279 ]

Component Quantity per 10 mg tablet | Quantity per 60 mg tablet
Compound 24 10 mg 60 mg

Mannitol 95.9 mg 45.9 mg




[ 0279 ] Conponent Quantity per 10 ng tablet Quantity

per 60 ng tablet Conpound 24 10 ng 60 ng Mannit ol
w@2008/0m19525. 9 m WO 2008/ 047952 PCT/ JP2007/ 0709BGT/JE#807/070963

M crocrystalline cellulose 19.3 ng 19.3 ny

Low substituted 7.0 ng 7.0 A% h drox ro | cellulose H

drox ro lcellulose 5.0 ng 5.0 ng Magnesium stearate

2.8 my 2.8 ny Total 140.0 ng 140.0 ng_[ 0280 ] The

thrresre'ﬁtallumﬂulogﬂ 89.8lexrri bed above usilhg meganpl es.

Ldheubxtaipddes are g| vemgpy way of exanpr®.mgt is
hydrdeySiopohcdiyildepef son in the art that |various

HYREBbEHy CARu180E | 8¥ahd abl € and Those|Bpd,ET cations

%‘-te.én%' el N e, §Gope of tThe presemy Jpyention. |

UZ FUITAAITPT € d.UUVC t:)\alrpl Cb ITCE d5 d
Tm | J..Ir\\An\lQr L40 (f

aasanl
mTaTITTran . Vo VvVTrT, U TC LILI

used. Even in such cases, the above Conpounds 1 to 83

exhi bit anti depressant, neuroprotection, anyloid [3
[@88kition inhibitory, or age retardant activity in

ot her mammal s i ncludi ng human. WO 2008/ 047952 )
TheoryespponvengiPodsdesciheErbgvgising example i deprasplasare given by
w@p apéiasﬁplg R 1h@ﬁdiarr§t6ya bia p@mau rﬂlde Hravhan gahbes @eaﬁrcahons are

[ 0281 ]

For example, the above examples used mice as a mammal. However, other mammals
including human can be used. Even in such cases, the above Compounds 1 to 83
exhibit antidepressant, neuroprotection, amyloid B deposition inhibitory, or age

retardant activity in other mammals including human.




R4 in the general fornmula (1), the structural unit
havi ng the general formula (I1) [Chem2] N :~=0

WO 2q0B10)7952 s one or nore structural units sel ecP@mIF2001070963
mul tiple types of structural units having the genera
formula (I11): [Chem3] ~ 0% N 2x>=, N --------- (ren)
C'~~ - \-0in the general formula (I), R and R2 each
are one or nore functional groups independently
sel ected fromthe group «@m$MSting of a hydrogen
atom hal ogen atom hydroxy group, am no group,
acetylan1 roup, benzylam no group, trifluoronethyl
Lgr oup, aﬂ%‘%ﬂ% PPt QPEGHTE @het%%f‘kwoﬁi‘%%"mgaﬁlﬁ‘ﬁ8"“‘*“”1

formlg PH2) n-R5 (R5 is a vinyl group, C3-C6 cycl oal kyl

[CREQYP. or phenyl group, and nis O or 1); R3 and R4
each are one or nore functional groups independently

Rise e ted fromthe group consisting of a hydrogen
%E:k CB -al.kyh group, C3-C8 cycloal kyl group, and
alternatively, R3 and R4 together forns a
splr rlng havi ng the general fornmula (IV): [Chem 4]
R1 N RiaAl 0 ----- (V) 2 e said R6 is one or
innipr genéralrfonudand), thgsougperabelitdatiag tHergenerblferngdop

[chengj sting of a vinyl group, ethinyl group, phenyl
whjych may be substituted by a Cl-C6 al kyl group, G C6

aﬂﬁééﬁogroup, hydroxy group, 1 or 2 hal ogen atons, di
] al kyl am group, cyano group, nitro group, WO

is SR M SR P nit P2 Re:e4 %Q%ﬁﬁplﬁ lees of structural units having the
general formula (II):
[Chem 3]

N
/N -
e Cove. pse. O

N N N
in the general formula (I),
R1 and Rz each are one or more functional groups independently selected from the group
consisting of a hydrogen atom, halogen atom, hydroxy group, amino group, acetylamino group,
benzylamino group, trifluoromethyl group, Ci-Cs alkyl group, C1-Cs alkoxy group, and
-O-(CH2)»-Rs (Rs is a vinyl group, Cs-Cs cycloalkyl group, or phenyl group, and nis 0 or 1);
R3 and R« each are one or more functional groups independently selected from the group
consisting of a hydrogen atom, C1-Cs alkyl group, C3-Cs cycloalkyl group, and -CH(R7)-Rs;
alternatively, Rs and R4 together forms a spiro ring having the general formula (IV):
[Chem 4]

said Rs is one or more functional groups selected from the group consisting of a vinyl group,
ethinyl group, phenyl (which may be substituted by a Ci-Cs alkyl group, Ci-Cs alkoxy group,
hydroxy group, 1 or 2 halogen atoms, di C1-Cs alkylamino group, cyano group, nitro group,



car boxy group, or phenyl group), phenethyl group,

pyridyl group, thienyl group, and furil group; said
wRZ00884m5hydr ogen atom or Cl1-C6 al kyl group; iPCT/nR2007/070963

general fornmula (1V), the structural unit B is one or

more structural units selecttdd from nultiple types of

structural units having the general forrmula (V): [Chem

51 / \ 11Z NZIl NS *v Nsaid structural unit B
calhonyl groap, ca phoyl groop), plenktbel gogup) pyritlyt greupeinenyd prolip,ramd [faril
grg .to forma spiro ring; and Rs is one or nore

ictional groups selected fromthe group consisting

SaEijR%sW&F%ﬁ’éﬂoﬂtoéﬂ' sHeyl SR at om  hydr oxy group,
in@e geberal flomatyla GV 0 the stregraraburgt Bid pne @mabré stnfchud npivedeleyied from
mGFu HRypes 6f strh¥Gira QhikIERE 3R her AGGANE 79 tOo Claim 1

rei’n sald heterocyclic conpound is "one or nore
%’Pé}ocycl i c conpounds selected fromthe group
consij stl ng of: - di benzyl i m daz 1, 2-a]
LUACAY4 ] I -
0 daz a} py - R? 3 - 3, 2f -i ndan],
3, 3-di propyl i'm tazo[ 1, 2- a] pyri di n- H) - one;---(V)
3, 3-di butylimdazo[ 1, 2-a] pyri di n-2(3H) - one,
5 benzyl daz , 1-b] t hi azol - 6( 5H) - one,
ﬁzyl’”@ ,2-a] pyrimdin-2(3H)-one,
spirofi m dazo[ 1, 2 aj pyrl di n-2(3H)-one- 3, 2' - (4' - f| uoroi
sam):fjmal ugipB bmd§ atral pebaitionh marked by * in the general formula (V) to form a spiro
g,}dayri di n-2(3H)-one-3, 2" - (4' -cyanoi ndan) ],

d
' kTS e St aivs S%eczﬁd oA BouR S9THIS RS 9 dugiggen atom,
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ortep gmeelnge)'(}cychc compounds selected from the group consisting of:
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py one, I ro azo[l 2-a]
3, prfirretiyimidazel), Zﬁ]mrlgln.?(3fé)4mehydr oxyi ndan)],
3,3-dibutylimidazo[1,2-a]pyridin-2(3H)-one,
5,5-dibenzylimidazof2,1-b]thiazol-6(5H)-one,
3,3-dibenzylimidazo[1,2-a]pyrimidin-2(3H)-one,
spiro[imidazo[1,2-a]pyridin-2(3H)-one-3,2’-(4’-fluoroindan}],

spiro[imidazo[1,2-a]pyridin-2(3H)-one-3,2’-(4'-cyanoindan)],
spiro[imidazo[2,1-a]isoquinolin-2(3H)-one-3,2’-indan],
spiro[imidazo[1,2-a]pyridin-2(3H)-one-3,2"-((1,2,5-thiadiazo)[4,5-c]indan)],
spiro[imidazo[1,2-a]pyrimidin-2(3H)-one-3,2’-indan],
spiro[imidazo[2,1-a]isoquinolin-2(3H)-one-3,4'-(1"-cyclopentene)],
3,3-bis(4-chlorobenzyl)imidazo[1,2-a]pyridin-2(3H)-one,
8-cyclopropylmethyloxy-3,3-diallylimidazo[1,2-a]pyridin-2(3H)-one,
spiro[imidazo[1,2-a]pyridin-2(3H)-one-3,2’-(4-hydroxyindan)],
spiro[8-hydroxy-imidazo[1,2-a]pyridin-2(3H)-one-3,2"-indan],
spiro[8-methoxyimidazo[1,2-a]pyridin-2(3H)-one-3,4’-(1’-cyclopentene)], and
spiro[8-cyclopropylmethyloxyimidazo[1,2-a]pyridin-2(3H)-one-3,4’-(1"-cyclopentene)].

3. The antidepressant according to Claim 1 or 2 wherein said antidepressant is orally

administered.
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spi ro[ 8- cycl opr opyl net hyl ox¢lm dazo[ 1, 2- a] pyri di n-2( 3H
)-one-3,4"-(1"-cyclopentene)]. 3. The anti depressant
according to Claim1l or 2 wherein said anti depressant
is orally admnistered. WD 2008/ 047952
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in the general formula (I), the structural unit having the general formula (II):
[Chem 7]

N
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is one or more structural units selected from multiple types of structural units having the

general formula (IIT):
[Chem 8]
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in the general formula (I),
Ri1 and Rz each are one or more functional groups independently selected from the group
consisting of a hydrogen atom, halogen atom, hydroxy group, amino group, acetylamino group,
benzylamino group, trifluoromethyl group, Ci-Cs alkyl group, Ci-Cs alkoxy group, and
-O-(CH2)n-Rs (Rs is a vinyl group, Cs-Cs cycloalkyl group, or phenyl group, and nis 0 or 1);
Rs3 and R« each are one or more functional groups independently selected from the group
consisting of a hydrogen atom, Ci-Cs alkyl group, Cs-Cs cycloalkyl group, and -CH(R7)-Re;
alternatively, Rs and R4 together form a spiro ring having the general formula (IV):
[Chem 9]
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said structural unit B binds at a position marked by * in the general formula (V) to form a spiro

ring; and
Rs is one or more functional groups selected from the group consisting of a hydrogen atom,
halogen atom, hydroxy group, Ci-Cs alkoxy group, cyano group, and trifluoromethyl group.

6. The neuroprotectant according to Claim 5 wherein said heterocyclic compound is

spiro[imidazof1,2-a]pyridin-2(3H)-one-3,2’-indan].

7. The neuroprotectant according to Claim 5 or 6 wherein said neuroprotectant is

orally administered.

8. The neuroprotectant according to any one of Claims 5 to 7 wherein said
neuroprotectant inhibits one or more cerebrovascular disorders selected from the group
consisting of transient ischemic attack, cerebral hemorrhage, subarachnoid hemorrhage,

intracranial hemorrhage, cerebral infarct, and hypertensive encephalopathy in mammals.

9 An amyloid B deposition inhibitor comprising a heterocyclic compound having
the general formula (I):
[Chem 11]



hal ogen atom hydroxy group, G -C6 al koxy group, cyano
group, and trifluoronethyl group. 6. The
woewsopmst ect ant according to Caim5 wherein Bei/aP2007/070963
het erocyclic conmpound is
spiro[im dazo[ 1, 2-a] pyri di n63(3H)-one-3,2' -indan]. 7.
The neuroprotectant according to aim5 or 6 wherein
said neuroprotectant is orally adnministered. 8. The
rRyneuroprotectant according to any one of Claims 5to 7
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in the general formula (I),
R1and Rz each are one or more functional groups independently selected from the group
consisting of a hydrogen atom, halogen atom, hydfoxy group, amino group, acetylamino group,
benzylamino group, trifluoromethyl group, C1-Cs alkyl group, C1-Cs alkoxy group, and
-O-(CH2)n-Rs(Rs is a vinyl group, Cs-Cs cycloalkyl group, or phenyl group, and nis 0 or 1);
Rs and R4 each are one or more functional groups independently selected from the group
consisting of a hydrogen atom, C1-Cs alkyl group, C3-Cs cycloalkyl group, and -CH(R7)-Rs;
alternatively, Rs and R4 together form a spiro ring having the general formula (IV):
[Chem 13]

said Rs is one or more functional groups selected from the group consisting of a vinyl group,
ethinyl group, phenyl (which may be substituted by a Ci-Cs alkyl group, Ci-Cs alkoxy group,
hydroxy group, 1 or 2 halogen atoms, di C1-Cs alkylamino group, cyano group, nitro group,
carboxy group, or phenyl group), phenethyl group, pyridyl group, thienyl group, and furil
group;

said Rzis a hydrogen atom or C1-Cs alkyl group;

in the general formula (IV), the structural unit B is one or more structural units selected from

multiple types of structural units having the general formula (V):



consi sting of a hydrogen atom hal ogen atom hydroxy
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glaucoma, the progression of glaucoma, age-related macular degeneration, rheumatism,

osteoporosis, metabolic syndrome, wrinkles, and hair loss in mammals.

13. An age retardant comprising a heterocyclic compound having the general formula
(D:
[Chem 16]
Ry
EAI”N‘" 0 e 0
R2 R
Rq

in the general formula (I), the structural unit having the general formula (II):
[Chem 17] ‘

—N
o
) (ID . . . .
is one or more structural units selected from multiple types of structural units having the

general formula (III):
[Chem 18]
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[Chemddflendent |y sel ected fromthe group consisting of a
hydrogen atom C -C6 al kyl group, C3-C8 cycl oal kyl

Rkﬁ and CH(R7; R6:
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said Rs is one or more functional groups selected from the group consisting of a vinyl group,
ethinyl group, phenyl (which may be substituted by a C1-Cs alkyl group, Ci-Cs alkoxy group,
hydroxy group, 1 or 2 halogen atoms, di C1-Cs alkylamino group, cyano group, nitro group,
carboxy group, or phenyl group), phenethyl group, pyridyl group, thienyl group, and furil
group; |
said R~ is a hydrogen atom or C1-Cs alkyl group;
in the general formula (IV), the structural unit B is one or more structural units selected from
multiple types of structural units having the general formula (V):

[Chem 20]
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said structural unit B binds at a position marked by * in the general formula (V) to form a spiro

ring; and
Rs is one or more functional groups selected from the group consisting of a hydrogen atom,

halogen atom, hydroxy group, Ci-Cs alkoxy group, cyano group, and trifluoromethyl group.



alternatively, R3 and R4 together forma spiro ring
havi ng the general fornmula (N): [Chem19] R ( O
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