1 DESCRI PTI ON Anti depressant, neuroprotectant, anyloid deposition

i nhi bitor or age retardant containing heterocyclic conpound havi ng
speci fic sYPRHMESEI ELD OF THE | NVENTION [ 0001 The prisEHR007/070963
invention is in the filed of nedicinal chem stry and relates to an
ant i depressant, neuroprotectant, anyl bi d p deposition inhibitor, or
age retardant conposition conprising containing a heterocyclic
conpound having a specific structure. BACKGROUND OF THE | NVENTI ON [
0002 ] Anong drugs .currently uscBEPGRIFXIPN her apy for depression and
pani ¢ di sorder, fluvoxam ne nmaleate (1991) and paroxetine

hydr ochl ok, . ' I Dok e
 hhi b toréhf‘égét%@g%?@%ﬂs*ﬁﬂ?f%?%ﬁfﬁ% LN e BT
and long-termt ré%‘i?b‘ﬁ!‘gh'fﬂeﬂl%'ﬂ’r‘&%‘?lﬁw B EPeRe plaucture pyever
SSRI has sone issues such as drug effects appearing only through
chroni ¢ adeigbsihadiverinodr ug W t hdrawal because of adverse effects,
and side effects including withdrawal signs and influence on
cognitive functions. Therefore, there is a strong demand for
devel opmehPOf]l ef fective drugs having an i mediate activity and fewer
side effects. [ 0003 One of factors involved with ageing is oxidative
stress. AHePEReY vertionds ip thedirdof medigeat #&HPWH%?‘%?‘? AFHEEPESIY i ty .
For exanplegropotdctny atplaid@oiepesition irgrildint, boage cheand it canposition detpeising 0 have
ant i agi NGcof@aintnglathktefdd) @k cdp}ihdhiHgla sp@ific dfuchiPe 5 739- 742 2003). On
the other hand, while deprenyl reportedly increases the survival rate
and is used as a nonoam ne oxidase B inhibitor in treatnent for
Par ki nsonBACKRROVHNREF THEINVERFONeen confirmed to be due to its
antioxi dant activity (Mech Ageing Dev Vol 46 No 1-3 237-262 1988).
However, §h&pq substances do not offer antiaging activity and
increase in the survival rate of aninmals at satisfactory levels. |
0004 1 Ed%aﬂgbmgs SurerlthyQRed RONLE S EAMENED BN RE paMIE LRYIMAL | Ve
activity i:fmd used as a agﬂso&i ot ecttan& giovlﬁvecaé Q‘fﬂ i s n%t IP' g‘pl%
ef f ect i ve AR UAF MElRRtEilad) av¢ REPEHTR Y U HEPdERdT® 455t ivelPPShahave
been r epoictesiive serrioma peiptateiohibitees (358L)y S8RYinp izgt-licadarg feebetbacder oke
(2004), AReaddent and ldngGO@birgatfaehittdf Bepredsfonana P10 ARGEdeOf HEMEREISER] ABJA
cont ai ned.,l.1 ; i mﬁﬁ
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antioxidatjve actlvit Y t o, prescribed nonsterol .
anti i nf | affifed=aye! b&Fi}’g”g"? Rreitecteag Fi&%e ceFIngHdRR V‘f‘ﬁ'%i't‘a‘&edrs’éf‘ﬂ?ﬂ%

i nhi bi ts iaflyérge dn regratiedupetions| Burrefore( amrinmetireng dapadderdevelopment
Phar mac ol @@eAss AehgitHa0lhg aH@nm3diatdWRtiBity SUleROsidbi2is) . However,
curcum n does not inhibit 13 anyloid deposition at satisfactory

| evel s. [ [0613G ]

One of factors 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.)



Bookl et of International Publication No. WO01/009131 and Bookl et of
I nternational Publication No.WO02/ 060907 disclose brain function

i nprovers WO®MTHY het erocyclic conpounds having spech§}E2007/070963
structures. The heterocyclic conpounds_are disclosed as brain
function inprovers |leading to treat ment for menory | oss and nenory
acquisition/retention disorder in senile denentia, Al zheiner's

di sease and rel ated di sorders. O her effects useful as

ant i deprese‘[q\,ags] neuroprotectant, anyloid (3 inhibitor, and age
retardant are not disclosed. SUMVARY OF THE I NVENTION [ 0007 ] The

present i N¥gRIxhARs AoMpbibabofditr ik lofl RERARAM curyeh'h RRS-ALBEHARE has
anyloid 13 de S|t}on I,nh on

bitar, qr. age retardant co Si.ti
conpri si ng TR ORGEnE aﬁé?xéciaggwwlg'eg%gﬁf?c?rﬁfﬁe é‘ggsﬁ 01é@ner al
For mul a (| jntiinflammgtory droggNFARRs). Htustieshavesoen thatichspumindetpbitsiaimgloidatelatedy
hydr at e t hpitRabgies(PHatHls, Japhiesé MangaoRERAAssbad H | 148 No.9soBs%®] 200y Ur al
uni t havi ng[cnt,vggr, ldO;SQ'lI;'.) ité%llrn lg{dﬁdrggiflﬁiog Lt s a%tc&)I lléHe,([l\’st ural units

selected fromnultiple types o unrts having t he general
Formul a G 3Qo063)

Booklet of International Publication No. W(001/009131 and Booklet of International Publication
No.WO02/060907 disclose brain function improvers containing heterocyclic compounds having

specific structures. The heterocyclic compounds are disclosed as brain function improvers
leading to treatment for memory loss and memory acquisition/retention disorder in senile
dementia, Alzheimer's disease and related disorders. Other effects useful as antidepressant,

reuroprotectant, amyloid p inhibitor, and age retardant are not disclosed.

SUMMARY OF THE INVENTION

[ 0007 }

The present invention provides an antidepressant, neuroprotectant, amyloid p 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 (J), 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

(1II).



[ 0010 ] In the general Formula (1), RI and R2 each are one or nore
functional oups i ndependently selected fromthe group consisting of
a hydrogeﬁWgF@WW”H§¥ogen atom hydroxy group, ami no gr df/JP2007/070963
acetyl am no group, benzylam no group, _trifluoronethyl group, Cl-Cs

al kyl group, G -Cs al koxy group, and 30-(CI-12)n-F<ts, wherein Its is a
vi nyl group, C3-Cs cycloal kyl group,. or phenyl group, and nis O or
1. [ 0011 ] Furthernmore, in the general Formula (1), 123 and R4 each
are one or nore functional groups independently selected fromthe
group consisting of a hydrogen atom el-Cs al kyl group, C3-Cs
cydoal kyl group, and -CH(R7)-R6; alternatively, Its and R4 together
forma spiro ring having the general Formula (1V): [ 0012 ] Rs is

one or nore functi groups seted fromthe group consisting of a
vi nyl grogg?fg}ggn Np; pheny nnnionallgiiﬁ bituted by a Ci-Cs
al kyl group/N@ -C6 alk jyﬁgroup, Y o agro or- 2 hal ogen at ons,
di G Cs al kylam no group, cyano group, nitro group, carboxy group, or
phenyl group; phenethyl group; pyridyl group; thienyil--giup; and
furyl group, The above Ib is a hydrogen atomor G -Cs al kyl group. [
0013 ] Fur ﬁﬁiﬁg i generakggsiﬂyJa (I1V), the structural unit
Bis one o e struc | units cted fromnultiple types of
structural units having the general Formula (V). The structural unit
B binds atjgai@psiti on marked by* in the general Formula (V) to forma
spiroring. (v) [ 0014 ] Rs is one or nore functional groups

sel ect ed fdtangdnbial IHRALIR (If; RIS T E4dQ ar@ bnefor Mo REQRdInA RAlps iadpRERAIAL OM

e el ggeg%gdfrsﬁlh& @%&&@gg@w R0 at&? PitBrern WA LHRRRIERINY
ant i depr eESHRT AT FUPCELY o uerepeETErR, CrPb Esp, O

del ayer oﬁlkwrgasxpealﬂeo—(@Hz)raRs ag«aemehaa diaplt graupd CeCetcpadehileyl @bug, bf ghesydans
of ani mal group, RPAE dlor 1.

[ 0011]

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 , Ci-Cs alkyl group, Cs-Cs
cycloalky! group, and -CH(R7)-Rs; alternatively, Rsand R« together form a spiro rmg having the
general Formula (IV):

Ry

EF'N o tttttet ()

Ra
B

[ 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, 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 fury! group. The
above Rris 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.



The invention relates in particular to the conpounds of Formula (1)
for treating or preventing depression, manic depressive psychoses,
obsessi ve-wompesiarese di sorder, panic disorder, or anxi etgyr/aheaontess i n
a mamual in need thereof, conprising admnistering to the nmanmal an
effective anount of a heterocydi c conpaund having the general Fornula
(I'), or a pharmaceutically acceptable salt or hydrate thereof. [ 0017
] The invention also relates to the conpounds of Formula (1) for
reduci ng or preventing neurodegeneration in a manmal in need thereof,

conprising adm nistering to _the nmanmal an effective anount of a
conpound havj-ag~t kg gener al r ), o)—4 armaceutically
acceptabl e ﬂ@@ ydr{ﬁr | F’@ndi ment, the
neur odegeneration 1s’'th It of Ohe or noke/cetebrovascul ar
di sorders selected fromthe group consisting of transie i schem ¢
attack, cerebral. hgnorrhage, subarachnoid henorrhage, intracranial
henor r hage, a}s i ct@nd/ or hypertensive encephal opat hy. |
0018 ] The inventi®n:al so relates to the conpounds of Fornmula (1) for
i nhi biting anyl oid deposition in an mammal in need thereof,
conpri si ng [@4 hi stering to the manmmal an effective anount of a
conpound having the general Formula (I). In one enbodiment, the
anyl oi d def®& Pty B morefupgiiansl geoyps selggtedffom the gromp rensistie af 2 SyEogsn 2foBr e
anyl oi d- r ehalbga apat, hpdrogyi geaups€l@alkexy drogiryany groiyl esd siflucremethylgjroup.
anyl oi d angi opat hy, cataract, glaucoma, the progression of glaucomm,
age-rel ated G®azll ar degenerati on, rheumati sm osteoporosis, netabolic
syndrome, wrinkles, and hair loss. 5 0019 The invention also rel ates
to the conpbeeeenpowidspbfommila () mpy begisedpsian pitivigpressartcrearpprotcint amplaidia |
in need t haegeition BEBR6H Gdldyer o &ifedtbrit, Q5 e tbarldi€ ardiixtiRleranlife bfancéfi ve
amount of g .heterocyclic conpound having the general Formula (1). In
one enbodi nent, the invention provides an inprovenent and/or delay in
wor st eni ng (gyoRp§ons of one or nore conditions associated with
senescence, i'ncluding reactivity, passivity, glossiness and/or
coar seness Ta¢ intiditibn refh@ds in padtiilar to! tﬁséoiné;oa&{siopmnal(m& ule&_srl% PSreventing

|

@
t ts, I Pty / I kyphosis.. 002 t
al 5o rel at 8?%%%&%6%%%‘%%%1 Qg RS RRRe A lly bpol Frq B O

10 > ﬁ% ] ormula (1 or exten
span of a AwftAASTFAerfRRpamARHBated thegreh craprisy sadmnAtang {9 ymaymplia
manmmal an effdcéet amoentaie tiettrogidiccompopelhadng e gargrdl AemglaiBraah For mul a
(1). BRI EFEXBLANGELON Qravidd: DROWNGRQR21 | Fig. 1 is a graphical
representation for explaining the hippocanpus CAl region protective
activity offdggmpound 24 in the gerbil transient forebrain ischem a
nodel . Fi g.2 contai ns photographs for explaining the neuroprotective
aﬁti Vi Eo _yl | Mhélabayioflalntrlars tl thak@apburids of Feemilth (IPRERARIS; TAdevErR@EON i N
the gebi : A - CH [
phot ogr ap hé&?gcryggr%ﬁugﬁ ﬁ?ﬁﬁﬁ%ﬂd ll@_%?% %égér&%%#ﬁlgg%\‘gn%iﬁgﬂé t?r?%srﬂadn aG}r‘mof
any! oi d13- Fﬁ??ﬂﬁcﬁr@&e&qfeémg@ur‘& havipgthe general formyla 4. oF & phagmpgepticalis Anpg) |
Fi g. 4 depi etcptablgraliphhyciudte thergpfe freore ambotimérgrthenepialegrinergtisriethe tdsalt of of
Conpound 24no8 chdi€cehibriBIculRf dididr e Red MITH HRIERAS LontRiAEf nBindidht ischemic
senescene aﬁaﬁ:ﬁl celregrtalel’lde MRS e(sﬁﬁwpc%}-léifl Felrrg'r%adg E?%cr%nigl el alelba{ g,aél rebral
representaflon For explal (Hng the erfect 6p npoun&‘?ﬂ St He
gradi ng scéHersh ind/os Breestersive eageellarived nice (SAMP8). Fig. 6 depicts a
gr aphi cal r%Presentation for explaining the effect of Conpound 24 on
the survivdi%8le of senescene accelerated nice (SAWP8). BEST MODES

[ nvent | on AFERHEUER PERAI IS TSR GO RUALeE BRI BPPH oo n
ant i depr es samamnmbinmeqst théred tcamptisingaddprlinsteling 30 the pesirtal oreifetivi Binownt of 0r
age ret ar daghp&ATRGhd hOPens ANk NY 1R ok RHERILE!, ihe aRPBRIMPSLHIAYY (R
the above desgr)bed, SREALA .5l LUSLUSR:{ AERA RIRLL ZLIADS. FISH Yahiyes)
cerebral amyloid angiopathy, cataract, glaucoma, the progression of glaucoma, age-related ‘

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



6 The compounds useful in the present invention all contain a
het er ocydi ¢ conpound having the general Formula (I): [ 0024 or a

phar maceut woabbsywsdsgept abl e salt or hydrate thereof. | npdhp68nenad
Formula (1), the structural unit having the general Fornula (II) is

one or nore structural units selected sromnultiple types of
structural units having the general Formula G >0 SyN CNTItN aNt |
0025 ] Furthernore, in the general formula (I), Rl and | b each are
one or nore functional groups independently selected fromthe group
consi sting B8 lhydrogen atom hal ogen atom hydroxy group, am no
group, acetylam no grou benzyl am no group, trifluoromethyl group,
Cl - Cs al kyl'hgrgenyon %PQE&%PRM'“QP‘H@E)O QFpula @Lfprgplayipg srrpgsencyjsap apipal
its is a Viilmyded fetraf) cortgaising adyinlseehgi|thegininkd an dfectpla @amphnt @f Oheeroged n
is 0 or 1. ch cQ:%ﬁ h]n;fﬁﬁv Elqpfro?mulh tln&egeﬁmgﬁlﬁ'lent]: 195 m'éf!ﬂﬁm(\ E)@md&ganand
F g

Ita each are one or uncti ona OU S ent el ect
from the grBRSveRsL i g RIE SRR RS oL R g8 CHMTS Bieels
Ca- Cs cycl eeriekeyphcegnaiuding regvtivitypasg (ityZglpssiRess and/preparsansy of hair, Hajrdosamitelst a
t oget her f @emdphuSRHi¢ Rsibis/\@tahial] Behedl BpaclpReorficyprsa. (1V): 1 0027 ]

[ 0020 |

The invention also relates to the compounds of Formula (I} for extending the life span of a
mammal in need thereof, comprising administering to the mammal an effective amount of a
compound having the general Formula (f).

BRIEF EXPLANATION OF THE DRAWINGS

[ 0021 ]

Fig.1 is a graphical representation for explaining the hippocampus CA1 region
protective activity of Compound 24 in the gerbﬂ transient forebrain ischemia model.
Fig.2 contains photographs for explaining the neuroprotective activity in delayed neuronal
death in the hippocampus CA1 region in the gebil transient forebrain ischemia model.
Fig.3 contains photographs for explaining the effect of Compound 24 on the number of
amyloid B-immunoreactive cells in senescene accelerated mice (SAMPS).

Fig.4 depicts a graphical representation for explaining the effect of Compound 24 on the
number of amyloid B-immunoreactive cells in senescene accelerated mice (SAMPS).
Fig.5 depicts a graphical representation for explaining the effect of Compound 24 on the
grading scores in senescene accelerated mice (SAMPB).

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 B 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 ]



The above Rs is one or nore functional groups selected fromthe group
consisting of a vinyl group; ethinyl group; phenyl optionally

substi t ut egholdostatska C6 al | cyl group, Cl-Cs al koxy grouppcttdio@yooss
group, 1 or 2 halogen atons, di ci-c6 allcylam no group, cyano group,
nitro group, carboxy group, or phenyl @roup), phenethyl group,

pyridyl group, thienyl group, and fury! group. The above Ib is a

hydr ogen atomor 0-C6 al kyl group. [ 0028 ] In the general Formula
(1'V), the Shewaipenads usefiltin Be pesan@vationl! @ntinratetetrcadlic tomhposnd el vingiied
from mul ti pbe.d¥agRuQl), structural units having the general Fornula
(V). The structural unlt B binds at a position marked by *in the
general Fornmula (V) to forma spire ring. 1 0029 ] Here, Rs is
one or nor & functional groups selected fromthe group consisting of a
hydr ogen ato ﬂ$ en_ato hydr oxy group, Cl-C6 al koxy group, cyano
group, andig gy omet hyl “group. [ 0030 ] Wen the heterocyclic
conmpound havi ngg hé general Formula (1) has asymretric carbon atoms
in the structure, its isoner fromasynmretric carbon atons and their

m xture (racem c nodification) is present In such cases, all of them
are included in the heterocyclic conpound used in the enbodi nents
described 1[2Q084] [ 0031 The heterocyclic conpound has the general
Formula (I). In the general Fornula (1), the following ternms have the
meani ngs spgeepharmecewichllipcedptshlg syl arhydateitherask anpl es.  The term " 0- Cs"

refers to Inhe géetbFdimidladl), dEsaUelRBEiNatIaE e Senettd Foriith (ITYiB Gnelo? iridte

term 0. Eifﬁ?‘i?% O S b M A e

met hyl , et ', n- propyl, i sopropyl, n-butyl, tert-butyl, sec-butyl,
n-pentyl, and n-hexyl. The term "0-C6 alkoxy" i ncl udes 1inear or
branched al groups such as net hoxy, ethoxy, n-propoxy,

i SOpr opoxy, y, tert-butoxy, sec-butoxy, n-pentyloxy, and

n- hexyl oxy. The term " 0-Cscycl oal kyl " includes cycl opropyl,
cyclobutyl cydopent cyclohexy ydohept yl d cyclooctyl The
term' halo des fluo ,@hlorl ne and i odi ne.
[ 0033 The cycllc und u Qf ihe ctlce of the

pr esent |nvent|on is no partlcularl restrlcted as long as it has
t he above described specific structure. For exanpl es--+h€1f)ol | ow ng
conpounds can be used. 3 3- dlnethyllnldazo[l 2-al pyridi n-2(3H) one,

Q. G, o

[ 0025 ]

Furthermore, in the general formuta (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, benzylamine group, trifluoromethyl group, Ci-Ces
alkyl group, Ci-Cs alkoxy group, and -O-(CHz)n-Rs, wherein Rs is a vinyl group, C>Cs
cycloalkyl group, or phenyl group, and nis 0 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, Ci-Cs alkyl group, Cs-Cs
cycloalkyl group, and -CH(R>)-Rs; alternatively, Rz and R4 together form a spiro ring having the
general formula (IV}):



i propylimdazo[1, 2-al pyridirt-2(3H)one,

i butylirnidazo[1, 2-a] pyridin-2(3H)-one,

i al | yWORBAAEE, 2- a] pyri di n- 2( 3F1) one, PCT/IP2007/070963
[

[

al Iyl -8- benzyloxyinidazo[1,2-a[pﬁridin-2(3FD-one,

woooowwoom wwwwwwwwwww

-d
-d
-d
- di
-di (2-propi nyflimdazo[ 1, 2-al pyri di n-2(3H)-one,
-di benzyl i m dazo[ 1, 2-al pyriclin-2(3H)-one,
-d
-d
-d
-d
d

i benzyl-8-net hyli m dazo[ 1, 2-a] pyri di n-2( 3H) - one,

i bert &yl -5 J-dlﬂEthy|lﬁldaZO[1 2-al pyridin-2(3H)-one,

i benzyl |ﬁw OXyi-m-dagwp[ 1, 2-a] pyridirt-2(3H)-one,

i benzy, t hoxyi m dazo[ 1, 2- al pyri di n-2( 3H) - one,

i benzyt- 8- Eh xyi m dazo[ 1, 2- al pyri di n-2( 3H) - one,

yl oxy- 3, 3- nzyl i m dazo[ 1, 2-a] pyri di n-2( 3H) - one,

- di benzyl- 8-i sopropoxyi m.dazo[ 1, 2- al pyri di n-2( 3H) - one,
dlbenzy1(§ ycl opr opyl net hyl oxyi mi dazo[ 1, 2- a] pyri di n-2( 3H) - one,
dlbenzyﬁ ycloheptyloxyinidazo[l 2:a] pyridin-2(3H)-one,

-di benzy1- Qroi mdazo[ 1, 2-

" beno T Shogs R e O B TS P e Sl R R ot Py s of a viny
di benz g&ouareélhm goug-pheivl priionalystlsiitutediby a Lofdallpd gopy. (G #kg gtdppon
3- di bepary W05 0 8yd gk dtbrde a0E 10 AkAhRnG BRUP,-cAndldou@iro group,

3,
oS Sl @%ﬁ SR B Al e o
benz FUB: BerbgYeRis AR o eraALO5-55 H9H BOR- 2( 3H) - one.,

is(3- ﬂk@ gbenzyplnldazo[l 2-a] pyridin-2(3H)-one,
is(3-f benzAi rni dazo[ 1, 2- a[ pyri di n-2(3H) - one,

:E 121 En %O ré%llg ga?%%glﬁf; %he[sé-hgmr[ajllggtrﬂ dclmrr]e 012 %:.Jéjéérgéﬁ)d aselec@d from

i s( 4- duERsyPesaf o WERS e degAbe aengaﬁ%/ogwla &n (sspﬁrureheut Bbinds at
i S( 4- apbitonyheXedybip in Hagakrh] Ebrmahlp (W)itdlofm 2 f@tdringne,

i s(4-bi phenyl met hypi m dazo[ 1, 2- al pyri di n-

i s(4-c )i mi defzo 1, ridiy
is(4-h NZ Y 5 EX ‘
i s(3-phenyl -1-prop M dazo[ 1, 2- a] pyri - 2( 3H) o@@
is(2,4-clifluorobenzAirnidazo[ 1, 2-a] pyridin-2(3H)-one,

i s(4-ni txobenrA m 011,2-al pyridi n-2(3H) one,

-ﬁzyl d 11, 2-a] pyridirt-2(3H)one,

enzyl oxy- 3, 3- ols(I phenyl et hyDi ni dazo[ 1, 2- al pyri di n-2( 3H) - one,
benzyloxy(§2§ bi s(3- et hyl benzyDi t ni dazo[ 1, 2- a] pyri di n- 2( 3H) - one,
benzylox ]bis(4 nethylbenzyl)inidazo[l 2-al pyridin-2(3H)-one,
-benzyl-3-{4-fl.uorobenz azo l.pyridirt-2

3-et hyl - X{Ef"’r %ﬂor DL rzno ¥u12 haz O?Eullz 58] cte% ﬂ.poé'u t'he g{)%o('nsxm'lg olrna hydrogen

8- met hyl - 3 apphaleggn ﬁS?F"r bbgﬂr?xa@fwl Gy W@przq’ar}w?wmméwmyetbﬁe
8- met hyl- 3 gupi s(4-pyridylmethyl)irrtidazo[1, 2-a]pyridirt-2(3H)-one,
3, 3-bis(2-thienyl nethyl)im dazol 1, 2-al pyri di n-2(3H) - one,

3, 3- bi s(2- f[L0BY fret hyl )i m dazo[ 1, 2- al pyri di n- 2( 3H) one,
spiro[imdazo[ 1, 2-al pyridin-2(3H)-one-3,2"-indan],

spi r oRm dax¥{et fip-haterppydlidfampp@H)avingéhegeeral Forgldi (Fynds wphawic sabyn atoms
spiro[i n dazed druktiad, ItBis&ﬁ&'fmﬁ(aﬁm&ﬁ@ca@;oa atdaf laz@mtﬂr kv (theemic

d
i 1 of 2 metglicageals brlbdts s esb Reo ey ok MR i pesropychc sopsnd
5, 5- bi s(4- flrsqa*dwséwk imeris dseibpdlatern)] t hi azol - 6(5H) one,

5, 5- dlbenzyllnldazo[z 1- b] t hi azol - 6(5H) one,
, 5- bls(4-dépﬁyﬂbenzyl)|n1dazo[2 1- b]thlazol 6( 5H) one,

: |
g: gg: Do T DS P 50 R4 s3poi b 0 b B BTHEl Formula (), the

- bi s( 4- fidllowingiierms rdve-tie meanings smlﬂ%ﬂzt@{ozr alonp pith itkeirekangflésH) - one,
[ 0032}

(@]

STooooooooToTad

a
-a
3-
, 3-
3-
3-
3-
, 3-
3-
3-
3-
, 3-
3-
3-
3-
, 3-
-b



[7 0037 In one enbodi nent, the invention provides an anti depressant
conposition conprising a conpound of the general Fornula (1). [ 0038

The i nventwpodsadtnd2t hat het erocyclic conpounds havi ng @ dbed/0tdod3
exhi bit antidepressant activity in forced swinmng test and tail

suspension test as described later in &anples. Screening of the
conpounds for antidepressant activity showed that azai ndoli zi none
derivatives in which a dibenzyl group or an irtdan ring forns a spiro
ri ng have [Jotent “@nisl déprie’ pahrbag tiioxns tiyless dthesesecleined UTtkserex =10k

L B 0 s Ly
been Shown PFBAISE Sy RSk & HOG R aTITHRGoPRPy oy B3 fe b
ant i depr es sepentyb ﬁnctrhh%yleﬁhﬁim& dkdniy hintlgdes kinesr blémnchfnlta‘ﬂ@epgresmmh
effect. MremsRes) dthdd!npropdxha prbﬂﬁﬁ-‘thS%@-F&t Hitoxly,RbShRGH AL hdiBdxy,

I nhi bi ts Ogﬁ Qe 2] ’gﬁ&g ﬁg%gmdth-@srcggra%c 'emc?&c}eg cfoglh glt grg’lolg.ltﬁ cgvclopemyl

consi sting o si on epressi ve

obsessi ve- CHHYET hﬁ?@oﬁ“’tﬂ‘éﬁ’“%ﬁ’hf@"éﬁ‘@o?ﬂ%ﬂ atgmg “51\153?5&”9“6? serirer

i n manmal s brondi, indiOdifle.] The het erocyclic conpound contained in the
ant i depressant conposition of this enbodinent is preferably anong the
conpounds bie108¥] because t hese conpounds have been shown to have
excel l ent antidepressive activity in the nouse tail suspension test,
whi ch is aThghiieredycliceempdupe ugefl intbp pragtisk ofdhepresent ingentign ianet pagielarty i n
a nouse nD@&tricteld aﬂﬁﬁglas]ltkasﬁe dlbdve Bespibedisphaiio duucilnd IRy dxatipll; tBE Bithvang,
spirolim d%ﬁ%ﬁ;"ﬁ L& n-2(3H) - one- 3, 2" i ndan],

33d|prop |d|n 2(3H)one

3. 3-di but yP rﬁ“a%{lzﬂ’f“id?"[é]’-ﬁﬁw R~ one.

5, 5-di benzﬁJdemrdwbml@dl,bhlpPWMQ(SHﬂ}éﬁﬂﬂ) one,

3, 3- di benzypiqdm . faatd ahozzajppﬁammsﬂl)ane?(%l) one,

spirolim dg Jﬁly%m r_gﬁl,nd%‘é]% )_é)ne 3,2'-(4'-fluoroindan)1,
spiro[im dazo - n’e 3,2 (4 - cyanoi ndan) |,

spiro[im déf?ﬁ’[‘aﬁﬂf’* 26H8-08¢,2' _ i ndan] ,

spirolim daz@ﬂ(zp&pmypmﬁdm[maawmmm):&na ((1, 2, 5- t hi adi azo)[ 4, 5-cli
ndart g, splggqﬁgeﬂlf;ﬂmg &1, 2aplikh bR 2( 3H) one- 3, 2ci ndan],

d | 1 - | t |,
SARIRAS Ce e T ”° {iﬁalgﬁ%%@ﬁw St one, | renene)
8- cydopr opyrieRgi- é%}in?ﬂyhquﬂw-ﬁmwéﬁﬁ) 2n°a] pyri di n- 2( 3H) - one,

spirofi mhdaz&ailbhnﬁd-&hwbiydhﬂaﬂﬁ-a]pﬁﬁhﬁz(%n-&é hydr oxy- i ngan) 1,
spiro[ 8 I 1 one-3, 2" -indan
o2 bt I i ;

zg;iOf 2ngEt33-cf(l}én:|zyT &ox L’Dz}ipyndm-Z(B )-one, ) one-3, 4'-(1"- CyCl opente

spi r o[ 8- cy étalipipxyE3/A-diednhaylingstazoiti2cipyeidin- 23 jopyr | di n- 2( 3H) - one- 3, 4c(t-cy

cl opent enepk. dn{engﬁlézsoim;r naagsziem@ﬁam(smmound my be
adm ni sterg % 9&' r_al |l eviation of

depressi on i n nﬂ%ﬁcpomﬂpﬁfngné’? oaazﬁ[e aeépressant
conmpound i §3&‘b§W39'85ﬂ4ﬁhPR%IPWanIW %ﬂﬁm%?(31éh%d| rrent t he
ant i depr es Sanlibengyl-adiibintitenpd-Q9yridarA(3)fongn adhesi ve ski n patch.

Al ternati velsbeh i _6gmch1g§,ﬂ£ig f HERENEeE).43, formulated into

tabl ets ts, vvder m cr ocapsul es,

and syrupsggfﬁb@“@'i? egalugromet ’t“i"l @131‘?11 B‘S&Q?—ﬁTOB?’Hw ations is

easily adm%r@h%é&bemlnmmso[HNWWﬂ@Hhmn beings. [ 0043 ] The

gntl depr;as&%a{md:mm PR ElinkiBYr0 1 2-AsiHdH- R3S oRe aL an eLf e(r:]ti ve oral

osage o gﬂg :I gf 2 t or higher, nore

pr ef er abl y(gﬁg%g E"per Ezy ogr a ?}PBQ%}{ZQ/A\@ ]iklf or. hi gher, and

parti cul ar B mzyamu@mﬁwﬁéralmm %03% body wei ght or

hi gher_ V\héﬁ-ﬂid@dﬂnﬁhed@pﬁﬁdmnp aq:;ﬁymnuzm{)_rosg,adm ni ster ed at an

effective analialRiddedgGinfliazb195Fy s, t s or higher, the
3,3-bis(4-fluorobenzyl)imidazo[1,2-a]pyridin-2(3H)-one,
3,3-bis(2,4-dichlorobenzyl}imidazo[1,2-a]pyridin-2(3H)-one,




[ 0044 In another enbodi nent, the invention provides a
neuroprotectartt comnposition conprising a conpound of Fornula (1). [

0045 ] Thewipnyali@ise found that the heterocyclic conpouserpadhiashte
above specific structure exhibits neuroprotective activity in a study

on reduction in del ayed neuronal death9 n the hippocanpus CAl field
in the gerbil transient forebrain ischem a nodel as described |ater
i n exanpl es. Screening of derivatives of the above conpound for

neur opr ot eG3ibispt-diaiethyiamyhobdraylplidaifl 2-ApaididpBiEsmeoONe deri-vatives in

whi ch an i Bdag 4 i B8lodkBEITNiRidE R ] Lalb i A3MEoROT €Nt Nneur oprot ecti ve
hove ettt

activity. guroprotective activity based

on a novel '%%WPW]GT%' peelf-FBlRyEAHr PGB at i on. The conpound has
al so been $idiai-tyendpendyllighdagzolt 2klpyridinf2(3&)-pneec| i ni cal study. [ 0046 1

The neur opiatHR-RyHoxy BeRGSintid-06] 1,59 miﬂjg@g[)_gg@ conpound of Formul a
(1) is eff gggbii%ﬁ At qloner l)%gaazg@i ased op.a mechani smdifferent from
t hat of Edafrav n%,_ i ke Y s an urdprot ht“havi ng anti oxi dati ve
activity. PR&OEIbi8uorpheazibipidizeldradryridin2(3i0w®position is expected to
avoi d var i epsisd-aigolxhiydirhidas[12]@sidtiafiwnéai | ure as reported for

Edar avone. sbb@@ﬁ&goxﬂgggﬂggg&%g{?ﬁ%kgﬂgz(ﬁ_g_rgpgsi tion of this

enbodi nent _exhibit xcél'l ent. neur.oprotective activity. In one

enbodi nent & ‘PFé’P"é 'ﬁ’ﬁg’é“ﬁfﬂhﬁrﬂ’lﬁ“ﬁﬂf‘ﬁfjf‘z%ﬁ@]@?‘l}?ﬁ%@ﬂé@ﬁebr ovascul ar

di sorders $dkrayloxy3BbistPrmdieylenalipnidareblizsAlpynigiradGHxamnsi ent i schemic

ﬁt t ack,h CeBﬁﬁi}*ﬁ%ﬂ?ﬂmmeﬁ%@ﬁiﬁ%ﬂ@Qpﬁﬂm(ﬁm&ﬂ@h : nt ra(r:]r artial
enor r hage 3 S hyper.t ve encephal opathy in
manmmal s. [’3'5%%? E%“&%e%&@%?%?@?fgg t .‘%’%2@%‘28’&? of this enbodinment is
pr ef er abl y 3€BWHtneaberaybimsazo b Aalpaidin- 28 kpneone- 3, 2' -i ndanl . Thi s
conpound wésneslnd3A-bis3-fyaid@mathyBimntdako[ & 24 ppadinQ@HpbECt | Ve activity in a
study on r @ghiGity1-88-bisfh ek Avelly RRs08 ab-a oAk 2i38n-bhe hi ppocanpus CAl
region in %%lﬁf”%%l I1 t%laﬁlsi_deng %%ebﬁi‘%ﬁ]{s schem a nodel, which is a
typi cal ani ey ey e 3PEET BRI Gescribed later in the
exanpl es. PBAGoibiupilmethylinidagell2tajpyaidimi2ithtone.ed. | n anot her enbodi ment,
t he neur opkpitdiniidarb]1alfyedind(tDond®2 atiah)i st ered as part of an

adhesi ve 5%%%[&@&%@{1,23% -&gg(ﬁ_gg@g@%ﬁﬁgmﬁﬁpgggﬁg%éggy be fornul at ed

into tabl et cQ e owder r ar ul es,

mi cr ocaps uFBEImeFo 3}&’ yg%oﬁ‘%ﬁlépﬁ}gﬁ»@db?%?[ggﬁgﬁ{ in the formof oral

f or mul at i ompirdlisnidazefiliplthideni-HEH}-ereeded -idamfanmal s, i ncl udi ng human

bei ngs. ( GPa-HhReyneidEAHI0886EEBISH]-ORPMbenEinddR], adm ni stered at an
effective %S@'sﬂ@é%%% i)mgdaggllgl_ t.gffe;ﬁe_ﬁé‘ghgg%r am bodlf/ wei ght or hi gher,
nor e preferab_)9 . 05 %’ger ) 156&;'am0 ody wei ght or higher, and
parti cul ar Py-d¥feapdimigazol24bihiagel-¢ak-ane) ogr am of body wei ght or hi gher.
When t he nébigit-otbgibenyl)insiapghthisoi#i)ringt ered at an effective

oral. d0sag8 s8io(k BRReRIGLHT binio bsNsre,  he neur opr ot ect ve
activity i

cctivity TS Lt og D Pelts | s | o oved comared o

i nvent i on BBdia4eorehsnzyhtrasthylimddage/pbblthipash6(FHhetsi t or conposi tion

conpri si nNg 5a-diQapRtic-hekligddzor 1l tRiatdl-F(SH)-one,
5,5-bis{4-cyanobenzyl)-2-methylimidazo[2,1-bjthiazol-6(5H)-one, .
5,5-di(2-butenyl)imidazo[2,1-b]thiazol-6(5H)-one, 5,5-dibutylimidazo[2,1-b]thiazol-6(5H)-one,
5,5-dicyclohexylimidazof2,1-b]thiazol-6(5H)-one,
5,5-bis(2-thienylmethyl)imidazof2,1-b]thiazol-6(5H)-one,
spiro[2,3-dihydroimidazo[2,1-b]thiazol-6(5H)-one-5,2"-benzoff]indan],
5,5-dibutyl-2,3-dihydroimidazof2,1-b]thiazol-6(5H)-one,
5,5-di(2-butenyl}-2,3-dihydroimidazo[2,1-b]thiazol-6(5H)-one,
5,5-bis(4-methylbenzyl)-2,3-dihydroimidazo[2,1-bjthiazol-6(5H)-one,
5,5-bis(2-thienylmethyl)-2,3-dihydroimidazo[2,1-b]thiazol-6(5H)-one,
5,5-bis(4-fluorobenzyl})-2,3-dihydroimidazo[2,1-b]thiazol-6(5H)-one,




[ 0052 ] The inventors found that the heterocyclic conpound having

t he above 1 tructure exhibits inhibitory activi f | oj d
p deposi ti@ﬁ%#’?@‘%&ghi ppocanpus by anyloid p i munohi St%‘%ﬁ‘%ﬁ?ong%as
described later in the exanples. Screegjng of derivatives of the
conmpound for anyloid /3 deposition inhibitory activity showed that
azai ndol i zi none derivatives in which an indan ring forms a spiro ring

have pot ents saiieh .o RulaRARLIRA ML RldRh¥aCt I Vi Ly, The above

conmpound exhij posi tion |tory activity based on

It d.ft
a novel éﬁ’é‘??‘ing‘?ﬂ &iﬂ’lﬂ f’ﬂf"%ﬁﬁf‘%ﬁ |Fr‘ﬁ‘6 ‘i ractivity. The conmpound
has al so beéewdwkpif?-naghtbglmeihgitiyidsalle-alpyridive, precl i ni cal study. [
0053 ] Thega,@yjymaﬂlggp%ﬁg@n).@,ﬁhl bi tor of For mul a (I) is

effective at, IQWéteg%J%lpd%O%alwﬁn-ﬂgﬁﬁ LMW whi é‘c’,‘d di fferent

from cur cunP“O B curry in a

| ar ge amourt- da‘WEP‘WYI@Fﬁ %%“@Mﬁ%ﬂd%il@@]%@l“ﬂﬁ) ongherefore, it is a
new anyl oi @3/8(2Embieodmbthol)s,b,ABitdiahyiroinddabe))2- a]p;mﬁhaansmeof action

di fferent %@qm&q@gy@q&gh cﬁmi(prgééo[]l z'ggbgnl o3 deposition

i nhi bi tor S ex |b|tory activity of
anyl oi d p géﬁg‘%‘f’ﬂgﬁ g’%‘fagycgﬁ‘gﬁ aF?[l'ﬁﬂpy"lngf‘% hgf’rﬂrer oid p deposition

i nhi bi t or epirdtiovidaadla2-@lpyrimidin-YEksorerdd -banzefflindardny | oi d- r el at ed

pat hgl olgl es, 3fcﬁ(baﬁt%ﬁd)uﬂfdﬁiﬂﬁﬂ3ﬁp)ﬁfnﬁl&ﬂ zmnshétl ng of ﬁnyl oi dosi s, o
cerebral a comm, the progression

gl aucona a% b%%h%e)gmgﬁglzf‘%ﬂ%g& g]rﬁgﬁ%ﬁl 0 %rcﬁeurratl sm ost eoporosi s,
net abol i c g‘g? mbﬁﬁ‘%YHF’H%?OUZTB’Y&H‘Mg?’H Y98ss in mammmls. [ 0055 ]
The anyl oi dSi&yddp@Mdm[l;ZFa‘lpﬁnrrﬁdm—ZGH) -bide, s enbodi ment is preferably
spiro[im d@,@q{s jigh&hz 1, 3GvRRGIM2(@Hdiedan] as this conpound
was shown nt, | Ltor. ity of anyloid p

deposi ti ont?’%n ?}'nmtﬁ’ﬁgmczrgg Q al?#?’ﬁ’ﬁ%hl stocheni stry, which
is a typi cdid-dhensikl- “}?B‘dbﬁ'c”sce%&‘d‘hﬁ#mwﬂl’}%t ory activity of anylaid
deposi ti On,splﬁﬁmdtﬁﬁﬁ[[lIZ-b@nHﬁQ@H)-Ioﬁe—CiﬁM-@m&ﬁﬁHﬁQ] [ 0056 ] The anyloid

13 deposi tig ,!n{gjgz hggf O By g)%e%%ﬁ fjlered by any neans
whi ch achel ‘?i ﬁé I0| dg %ﬁ on"in a mamal .
Pr ef er abl y *PF 'ﬁ“‘%ﬁ{’i fis é’f‘ef'?? [ F‘ﬂi“’tbr conpound of this

enbodi ment SPISO[WQZP[W@MFW?A@@U&BAMwmhéﬁn)]enbodl ment, the anyloid
13 deposi tis &[hﬂ&ﬁz&ﬂﬁ@hsoﬁ@iﬂﬂﬁ#ﬁ@ﬂ—nmﬁy-sbﬁn@ﬂm ni stered as part of an

dh t
i bi  or S%naﬂ%%%%%%?@k o IRs AR BB ' P ot
powder, gr éwml@gdaze%@hﬁoagmdm %ﬁ%@é}ﬁ% HEe 5%6!@}%&“3&3 the anyl oi d
p deposi ti epirdlintiddzolt @lpyrimidie2EH)-mei4-(f-aidoporem)lat i ons is easily

adm ni ster%ﬁrd[ﬁummaﬁ,yn}nﬂﬁll‘ pElPsheBWRRgEl Ngs. [ 0057 ] The anyloid

pdep03|t|on|nh u | L t. IS ferably

adni ni st er SRTAM azo[é’?rag’é'f‘gyf E(?Hf)on oe'Fs&aG%E%B“%l %%@55 dg@r ki | ogr am of
body wei ghtsPigtintdagplés-2lnyAdarSHiepod? ﬁ%’r‘i‘t‘ﬂuofqﬁ@ﬂéféh%wﬁnd is

adm ni st er eflirdEni@as[l,2afpyAdin2(ABoye-Hlidetmpiidapl dosage form

cont ai ni ng 1 ] 40, 55, 60, 65, 70, 75,
80, 85, 90, E%oﬂ:@daz@élaﬁ m%ém ﬁgh) O%QBIA@ é%enggeéo& ti on inhibitor is

adni ni st er 8 %b"é'ﬁﬂ%’fyf‘%‘é ?"Uez ad?%’l “H%%IQ &34 (SFﬁYEI PPl init or
hi gher, t hepmﬁx&ﬁ)l(btetlzslyd@pmdaaoﬂdmllscrmm]nt-umﬁ) @eiliraklppentaneammal s
i ncl udi ng Qﬁi’@ﬂu&@b{@,ﬂ%]néoﬁub@ﬁ%fﬂ%dm@-@m&@ldan?aﬁe]%@n | ower doses are

admi ni stered. gg?99?&%&%’5.f?m“%naz%{]ﬁﬂw&bm%(bﬁ%nﬁf hg i.nvention provides

if
an age ret aF conp Ion Stn npoun of general Fornul a

(). The inﬁﬁﬁ%lon al so provides a conposition conprising a compound
of general Fornula (1) for delaying senescence in an aninmal in need

thereof, canpy, tabé}am%gﬂhagqatomrmak e BE Gl :g&h gu.]%eo G am&q@aggs

of a het eroc |c conpo avj n e genera I n, one
enbodi nent 2 @aeeefﬁﬁé}g PYFRSFP! %Hp‘?qﬁ"%‘?ﬁ daddiion H‘C'b‘fle 6‘8%@‘?‘&?‘34?6#%‘%

as the hydrochloride, sulfate, hydrobromide, nitrate, and phosphate salts and organic acid salts

such as acetate, oxalate, propionate, glycolate, lactate, pyruvate, malonate, succinate, maleate,



admi ni stering to the mammal an effective anount of a conpound havi ng
t he general Fornula (1). [ 0059 The inventors found that the conpound
of For mul awlahosiifsPi ts age retardant activity in measysEnmierpiosss
gradi ng scores I n senescene accel erated mce as described later in

t he exanpl es. Screeni ng of compounds fidr age retardant activity
showed that azairtdolizinone derivatives in which an indan ring forns
a spiro ring have potent age retardant activity. The above conpound
Sx?ic bits agendfé aabartR6] tivdte, Yer2as€ dinfinae, ﬂﬁﬂﬁhesﬂﬁﬁnh@,&ﬁeﬁﬁ&éﬂﬂf&hm{) S

i fferent I activity. The compoun as al so been
shown to b ‘ﬁ 8}{5%1 Lenl Hﬁgﬁ%\ré%%l inical study. [ 0060 The age

r et ar dant qqﬂ’%‘: nd of this enbodinent is effective at |ower dosages
based on a nmechanismwhich is different from ool ong tea and deprenyl,

bot h havi n@h@aamgﬂaqa{ bytﬁo@-fbtrhﬂlbﬁdﬁ anﬁf&ga%é O the hetetmdyamao

r et ar dant haV| ng nme anl and de ren | .
oo har wBRa R Rt bl et ?ﬁ%%f?fg%a and
anti agi ng elqlralglsmt%d 9igflyzpr ﬁ@@@#f%@h@i#%t@hla#m#mﬁ@r@ﬁvdef@% t hose
drugs havi ﬂgteﬂftﬁbﬂdt%vdﬁf igtaaulag tdpWiilésymictdeapsSleS %Ot pE Rdhdlilafidhe for
conpound OF?;JE Peacy 'dﬁm(: t)auem Jnguéﬁz\( SctBl} sélgﬁox{égké‘&.ﬂ@%os%‘f’}eéz\édwd ﬁ'ldt h

i nproved e osad par e tea an

deprenyl . lsﬁ’b‘@i H%*)'éﬁlé‘*s’r"%ikéﬂ?j’ﬁ‘i]?{e %’tﬁ‘rﬁﬂl’)ﬂﬂﬁ’(ﬂ‘”ﬁ’? this errbodl ment
exhibits ﬁg&g#ﬁ%ﬁnt age retardant activity. The age retardant conpound
of this e nt slows downthe aging process in mce and is

expected t ehese ?or P%O prrg%% }s&r‘% SPO armzt\ceut d:nﬁ?ﬁcce%ta Ilelluilllelns 1 ers

beings. The age re oun ex
in mce anhlbrlga@s( ﬁmtwawﬁ: @aépérrfbn& Nt AR Elgisers; aréisgwﬁsﬁrﬁs,@fql?éwmg
mammal s | negenel, Ay dispesing egengSuct] ad10G3:ed, Becchgresaspitakbandexeimspound of

this enbOde}ﬁQﬁmlg §elﬂlﬁ&fsse %Q&in)! calcium carbonate, talc, magnesmm stearate, and distilled
spiro[imd

D Ok 35 3t i e Y AP b hpSrenls s BREMED o
gradi ng scavirscryvialinneellabone hydrosyrropylegllnpieeandynpgriesinm sgarain Hed
m)delh for agags edrits dadidiRgiolthd dyynptds, déesa@lﬂibb&gwle%h%f ﬂaﬂex&%&?ﬂi)#cﬁﬂtcan
Fur t her nor [ 9%9 xtend the average |ife span
in senesceﬁae grcicéll % gg %@tﬁ\gggﬁescéqg sgd | ater in exanples. [ 0063
The age ret %gbapt conpound nmay be adm ni stered by any neans which
achei ves deI ayi ng of scenescence in a manmal. Preferably, the age

ret ar dant ﬁpdm@ﬁlﬂdiuﬁént tehd lﬁveaﬁmsibmtan buftidepralshit cadPisition b Ring hN

anot her errbodl ment ., rdant conpound can be adm ni stered as
17 part of arPogrd e eneral%ﬁmﬁ @h The age retardant compound may be
formul at ed | pitablets, coat ed tablets, powder, granules, capsules,

mcrocapsul es %md syrups, as the age retardant compound in the form

of oral forfuhAt R SuiEn ARkl Wbﬁ{a@hﬁﬁn mmmﬁmmlami nﬁi&ﬁ&

h b ..[..0064 | . Th dant th d t

S pr of or AR BT RFCEPBRE R ] AT U P bEaaEr BEGTRIG05

per kil ogr ém@ﬁlgbf)ﬂi?cmogms ferrantidegrresant agvity shevwedddhai btajndoligd@®eny per

k| | ogr am ofiedd@fiyes W98 a GFenbil ghAp or ANIAdARAIE btk aEdidd i @heipakhy 0. 05
my per Kil Qﬁcggge%htg&@}{ﬁ“ﬂ{e&%ﬁ%%nm %%Et antlldl &%@P@g'bgﬁpkgakml

compound i s ni st a un| arnce ica osage

f or m cont afsriiRgisn that does pef m‘?g' e thednhibitipn of 5"—r°tﬂ’f9“ reyptake; Fhe synpogpd hazplso
70, 75, 80peddShovg(pbORighlprafdidG preplinilestudyhe age retardant is

adm nistered at an effective oral dosage of these lower |imts or

hi gher, thd @8®]lretardant activity in manmal s includi ng human bei ngs
is inmproved conpared to when | ower doses are adm ni stered. 0065 The
age r et ar ddhe angidenseseantiofithis pmidisneabp-pibieiencelienttantidapragtantaifecti Motet | ve
oral dos agepeQifhca(ﬁy,Qﬁ’éarﬁﬁepﬁﬁﬁankbﬂtl(ilgérﬁmdﬁlﬁenbﬁiﬂﬂhté/\&ie@hhoﬁrmd&ﬂ@fé@d’dexfsOl'
ext ended a8 AGS | fEqSRMnsidE Bt delRsAFCmLAE ApHRlte oMRQYNT i

obsessive-compulsive disorder, panic disorder, and arxdety disorder in mammals.




0066 ] Enbodinents of the present invention are described above.
These embodi nents are given by way of exanple. The present invention

can be reayig2Bekidsfosiany ot her ways as the invention is lqﬁt,JP%mjoydggﬁd
[ 0067 ] For exanple, sone preferable ranges of effective oral

dosages are defined in the above enbodiZrents. However, other ranges
of effective dosages can be determ ned for other adm ni stration
forms. For exanple, a preférabl e range of effective dosages for
adm ni strat | on by injection can be determ ned as appropri ate.

Furt her nor el ®YPéf er abl e ranges of administration intervals can be
determ ned for particular admnistration forns in addition to the

ef fective d&¢BgEeyaiqcAMAFTHSPEaiRedin the anfidepressantsempesiion ot this gmbedignbisES
18 The pre speeierablylmtgl tiirrompodrds béier balase thedeedmp@indghayk bevplsiasvn to have

Hovever, tReeeMneafiabpredNe Ekthl&n@ﬁm'tl% xﬁlQIse t%ﬁﬁsf:én@fbﬁ thstl hﬁiﬁ:ﬁ{sg typlical 4P for
Exanpl e to prove the

ant i depressaA%{ePfﬁ%e\?FTgtYB ?oﬁ"é’o%c%/’%%‘c?i’%@l °(§le(‘:orrpound havi ng t he

specific st (gﬁtlh:re described in Enbodinent 1, a tail suspension test
was conduct ICR mce (male). First, one hour after oral dosing

of 0.001, Q4 Od]fben%fl'iﬁu&t?l@fpﬁad:ﬂfz(ﬁl%ﬁg” ect conpound, the mice were

cli pped by the cmfromthe tip, suspended, and
observed féP“‘é“’H?%&&1€§PYWB¥‘T2&H)€§§3%|“H’€“1was measured in the last 4

m nut es. TReé-dpropydiepdags(d.dalpyadini2(3l)-gprenas consi dered to be positive
when 90 seq@ni ﬁuﬁﬁsﬁzﬂz;{y galzm-o;lérre was observed. [ 0070 ] [Table

1] [ corrpour%%_c{jé)sa%e éazgpg hﬂai%l-g()jH}-one (sec) | Conpound 10 0.001
3,3-dibenzylimidazo[1,2-alpyrimidin-2(3H}-one,
spirofimidazo[1,2-a]pyridin-2(3H)-one-3,2’-(4"-fluoroindan)},
spirofimidazo[1,2-a]pyridin-2(3H)-one-3,2'-(4’-cyanoindan)],
spiro[imidazo[2,1-a]isoquinolin-2(3H)-one-3,2-indan],
spiro[imidazof1,2-a]pyridin-2(3H)-one-3,2"-((1,2,5-thiadiazo)[4,5-clindan)],
spiro[imidazo[1,2-a]pyrimidin-2{3H)-one-3,2"-indan],
spiro[imidazo[2,1-alisoquinolin-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"-hydroxy-indan)],
spiro[8-hydroxy-imidazo[1,2-ajpyridin-2(3H)-one-3,2"-indan],
spiro[8-methoxy-imidazof1,2-a]pyridin-2(3H)-one-3,4’-(1"-cyclopentene)], and
spiro[8-cyclopropylmethyloxyimidazo[1,2-alpyridin-2(3H}-one-3,4'-(1"-cyclopentene)).

[ 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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dosage of these lower limits or higher, the antidepressive activity in mammals including

human beings is improved compared to when lower doses are administered.
[ 0044 ]

In another embodiment, the invention provides a neuroprotectant composition comprising a

compound of Formula (I).
[ 0045 ]

The inventors found that the heterocyclic compound having the above specific structure
exhibits neuroprotective activity in a study on reduction in delayed neuronal death in the
hippocampus CA1 field in the gerbil transient forebrain ischemia model as described later in
examples. Screening of derivatives of the above compound for neuroprotective activity showed
that azaindolizinone derivatives in which an indan ring forms a spiro ring have potent
neuroprotective activity. The above compound exhibits neuroprotective activity based on a
novel mechanism different from antioxidization. The compound has also been shown to be
highly safe in the preclinical study.

[ 0046 ]

The neuroprotectant composition containing the compotnd of Formula (I) is effective at lower
dosages based on a mechanism different from that of Edaravone, which is a neuroprotectant
having antioxidative activity. Therefore, the neuroprotectant composition is expected to avoid
various side effects such as kidney failure as reported for Edaravone.

[ 0047 ]

The neuroprotectant composition of this embodiment exhibits excellent neuroprotective
activity. In one embodiment, the composition inhibit 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.
[ 0048 ]

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.
[ 0048 ]

The neuroprotectant compound may be administered by a means which provides

neuroprotection in a mammal. Preferably, the neuroprotectant compound of this embodiment
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is orally administered. In another embodiment, the neuroprotectant compound can be
administered as part of an adhesive skin patch. The neuroprotectant compound may be
formulated into tablets, coated tablets, powder, granules, capsules, microcapsules, and syrups.
The neuroprotectant in the form of oral formulations is easily administered in mammals,
including human beings. '

[ 0050 ]

The neuroprotectant compound may be administered at an effective oral dosage of 0.005
mg per kilogram body weight or higher, more preferably 0.05 mg per kilogram of body
weight or higher, and particularly preferably 0.5 mg per kilogram of body weight or
higher. When the neuroprotectant compound is administered at an effective oral dosage
of these lower limits or higher, the neuroprotective activity in mammals including human

beings is improved compared to when lower doses are administered.
{0051}

In another embodiment, the invention provides an amyloid p deposition inhibitor composition

comprising a compound having Formula (I).
[ 0052 ]

The inventors found that the heterocydlic compound having the above specific structure
exhibits inhibitory activity of amyloid B deposition in the hippocampus by amyloid
immunohistochemistry as described later in the examples. Screening of derivatives of the
compound for amyleid B deposition inhibitory activity showed that azaindolizinone
derivatives in which an indan ring forms a spiro ring have potent amyloid f§ deposition
inhibitory activity. The above compound exhibits amyloid f deposition inhibitory activity
based on a novel mechanism different from antioxidative activity. The compound has also been
shown to be highly safe in the preclinical study.

[ 0053 |

The amyloid § deposition inhibitor of Formula (T} 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 2 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 8 deposition. More specifically, the amyloid p 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,



68.5 Conpound 79 0.00I 66.5 Conpound 80 {-0.1 64.3 ! ! Conpound
810. 001 86.3 Conpound 820.01 81.8 Conpound 830.001 78 ri ol vent

Contr ol 1L§0§mmk4@9;1 ] As shown above, all conpounds cheider ed
to have antidepressant activity because of 90 seconds or |ess

notionless tine in the mce tail suspersion test was observed. In
ot her words, conpounds having Formula | were shown to have
anti depressant activity. The structures and nanes of the above

conpounds @h&EhLH I¥REh kmiindxieNpl ary Preparati ons described |ater. 0072 ]

[ 0G55 ]

The amyloid 8 deposition inhibitor of this embodiment is preferably

spirof[imidazo[1,2-a] pyridin-2(3H)-one-3,2"-indan] as this compound was shown to have
excellent inhibitory activity of amyloid B deposition in the hippocampus amyloid B
immunohistochemistry, which is a typical animal model test for inhibitory activity of amyloid
deposition, as described later in the examples.

[ 0056 ]

The amyloid B deposition inhibitor compound may be administered by any means which
acheives reduction in amyloid f deposition in a mammal. Preferably, the amyloid p deposition
inhibitor compound of this embodiment is orally administered. In another embodiment, the
amyloid B deposition inhibitor compound may be administered as part of an adhesive skin
patch. Alternatively, the amyloid B deposition inhibitor éompo_und may be formulated into
tablets, coated tablets, powder, granules, capsules, microcapsules, and syrups, as the amyloid
deposition inhibitor in the form of oral formulations is easily administered in mammals,

including human beings.
[ 0057 ]

The amyloid B deposition inhibitor compound of this embodiment is preferably
administered at an effective oral dosage of 0.0005 mg per kilogram of body weight or
higher. In one embodiment, the compound is administered as part of a unitary
pharmceutical dosage form containing 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75,
80, 85, 90, 95, or 100 mg. When the amyloid § deposition inhibitor is administered at an
effective oral dosage of this lower limit or higher, the amyloid §§ deposition inhibitory
activity in mammals including human beings is improved compared to when lower doses

are administered.
{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 reacti\dfy, 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 (1) for extending the life span of a mammal in need thereof, comprising



Exanpl e 2: Neuroprotective activity In order to prove neuroprotection
activity of conpounds having Fornula |, the activity of Conpound 24
on reductiwo 208/delsayed neuronal death in the hippocanmex/ B2007/01063
region in the gerbil transient forebrain i schem a nodel was exam ned.
[ 0073 Gerbils (male, weighing approxiHately 55 to 80 g) viere pinched
wi th an exposured bilateral common carotid artery by mcroclip to
cause the cerebral ischem a under 2% hal ot hane inhal ati on anest hesi a.
After four adininiptesing tofth¢ merhaptian effechiee amoontef k fqmpapmd having\teagengal Formula
reperfuse tipe cerebral ischem a and the anesthesia was stopped. Four
days after the reperfusion, the brain was renoved and formalin-fixed.
Sections of[ebspm i n thi ckness were prepared and stained with

hemat oxyl i n-eosin. Surviving cells in the entire hippocanpus CAl
field on bdhhmsémtesfooﬁd manhe ®ppoimde Faveiuta (T) exhiliie dgaustarigniacidigiomet er

gg?:lr ngge fRe%ugeZﬁ‘eQ en&éegﬁé&é‘érﬁ(tﬁ&‘ﬂuc@%de&nﬂ@f la%fj i gﬁ@;%ﬁﬁﬁ
g ven one FETPUST 5@@%%’@@&%{%‘?& ABiAS el ate ey o
r eper f usi onwhiciiae indan vmgfdmpp@nnai@ye pesend aggirgterdatagivity nEhefabbeowni ng
day to the cbhipdusld easbits hglacretafdhﬁt aB@.ﬁtﬁzH&de@&laﬂ-dW@i rfidéhatisi WRAICEE HiffeefifPdm | N

t he hi / .
error. e NP RefE YRl RnRRaTEe Peb irft R By mio Rt

di f f er encestdrhe effectl ve oral dosage of Corrpound 24 was pI otted as
absci ssa an[dqgégg surviving cell count / 0.5 nmwas plotted as
ordi nat e. ] The surviving cell count in the hi ppocanpus CAl

field of a.sham surger n=7) was 11

other hand T T iRl Ps R badlihe b edectud't Roter dosiief Bisedut
(n=7) was T@chpnist viyichds different eppalons eapnd depinrihodrhaving prtivkidptivgfactivity.
Sur Vi vi ng aérbfére, inia aaew ageiaeidatthadey ayt@tadi@uditferant fdeddolong te atiddeprenyl.

hi ppocanp%&ﬁérmfsl éle @H@oﬁﬁ&ﬁnﬁ? Qméuswmﬁgm aﬁ%%iﬂga Rvelas
observed. 0076 1 I C esent at | or exp
PR IR RS SrBURb S 25700 %ﬁﬂwﬁd ES prered g

gerbil trans C@IF}PO@QPéEﬂf@Ph () wiHame an age chtdrdant artifhgpvith improvied efficaay ats
P<0. 01 vs {Udwer a@ages edmpafeddd dolorlg th fd Aeprényphot ogr aphs for expl ai ni ng
t he neuroprotective activity in delayed neuronal death in the
hi ppocanpusf @d]region in the gerbil transient forbrain isr_hema
nodel . The | eft photograph shows the case no Conpound 24 was given
and the ri ghtagehdirdgnt aphphdwithis ebaizset @mmuamdleﬁﬂagmmgdnvmms[ Te78
L 20 sgr Viah aa Iegrcgﬁd bfip blﬂadtohﬁx%sf%l@?ﬁ@ﬁﬂ%%s%ln thlee sst lﬁnuce and is
osage- dependen nifican i ncr 1e osage
gr oups of & %& }?ergqu’i‘% t/L%:rg {rﬁrf’gs) an Tﬂ
shown in F|r§§dani cwued elﬁwtega% t\w Piernge bfe Fnanewm' snd laemct?ﬁqp R’gendz‘ze 8
1.9 / 0.5 nvaragdlife spay ik gtheddarbm®ls thelhdidg buian beihgsig/ kg: 44.3 9.4 / 0.5
n .
[ 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 mamimal. Preferably, the age retardant compound of this embediment is orally

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



[ 0079 ] Fromthe above results, Conpound 24 was shown to reduce
neuronal death and be an effective neuroprotectant. Hence, Conpound
24 is expeghodosi@@;d3e effective as a neuroprotectartt foferap2007/070063
cerebrovascul ar disorders such as transient ischem c attack, cerebral
henor r hage, subarachnoi d henorrhage, itmtracranial henorrhage with
cerebral arteriovenous mal formation, cerebral infarct, and

hypert ensi ve encephal opathy. [ 0080 ] As descri bed above, a conpound
h aVid ng For gk af dplafindsis sl&rlhﬁifdh. T a@@;‘é&xd&t Md oRpb@idasdyi r?é aﬁ@citaw iiﬁtUtaialBt.csfz |
study on r t in del a neur.on in i
Flotd i o Rl b AS A RESLEP R AL ol S0 s
Exanpl e 3: “¥pxAusd i thesforrp plud! fqrprlationsisspiily agministares te yrammats igdpding show
t hat conpoblmgsn bengsng Formula (1) have anyloid p deposition
inhibitory activity, the activity of Conpound 24 on anyloid /3

deposi ti on [Wf864 gxam ned. 0082 ] Senescene accel erated m ce (SAMP8)
(male, 8 nonths old at the beginning of the study) were used for
exper i ment Thapgerefridagticempondiof thig ebodimpgridg predgralkly adpinisberadiaban was
given in d@fféﬂﬁﬂv@@ra\l\/aéﬁge offt. @03 m@RRKRilG iR bf b wagtRE highbe mvedIs e

brain was , N-f] ] : ; i
acid =6 SR 0 MBI et S T ABHIRE ienE Rt By BER A
t hi ckness W&P &ges ipaameé Pofly velahtor bigdse  Inong gmBodimeplethegempeiind ifer e
i rnrnunost admédsteved hs gart efpt wnitadi phapmodutinal Wesazg farmieGASTAT 1N 15BID, RSt .
Af E er Onle Bo 5, 4@}1‘,&\45, 9@,15?,_840! %5070, '75,:’633,%‘5?%’, g’!;%'qr t@ﬂﬁ}sﬁs Wt}HHIheta%f@reltaédant is
anti - anyl oi .(An nti ilu .ten fo n
o oY il P GRANL I Sp el Bt b BB ek e Uiy
of i ncubat PEViKiir mapimnls inglnding duman PeirgHis iirpp@ée%ma;edamwgltf@dwer%s
rinsing, addsetafe ddihisteadd. i ncubati on wi t h peroxi dase-| abel ed :
streptavidin were conducted. The i munoreaction was visualized with
DAB and spddioeehs were prepared. 21 [ 0084 I munoreactive AOC i ke
granul es in the hippocanpus were counted under the:-m croscope. The
Al3-li ke i thesgeretardant ganppuadhisipecfanably asirdnistored atag effecivaeralaipage of).00hmg he
BB g Eog anp g Per KlIbgrafm@EBIdy W h G UeghéiFor QRAAIRTEh Y 1ifdPhn.| WRHr\thdhga etarfant .
ig. - .
&ﬁﬁbﬁfﬁh gfraydﬁt()}%&%a? RS eBlR D gﬁ%}gof (L:hg{ 1%‘2&%% R highRONA 2

on the nun‘B_er [ I T AMUNOr ea in senescene
accel er at edfferfpays pagarpshin mamealsipdiding g8 beipgst he t op show st ai ned
i mages of gr%lpgid (3-like granules in the hi ppocanpus of senescene
accel erate (SAMP8) given tap water as drinking water for 2
months fr O%‘m%%gi O(Ints8 [ Q t p 3 t?tqeergggtaggéeasgrq da ngot\nre1 e'I‘ (-:%t tez(:)n[p éibnoevr\l/ts are
stained i mages. 0f anyl or 8 IT3-1TKe I MLnor éact | vity in the Al pbacatibus
of senesceBBeabysrarHteasmplec dhe BrVEY)inyAnlien caphp RzHgeDin TeRyRtTheR 1
wat er at ans efefiacértion iOnadsodinstage of 0.1 nmg pér kil ogram of body
wei ght for 2 nonths.

[ 0067 ]

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 |



[ 0086 ] Fig.4 is a graphical representation showi ng the influence of
Compound 24 on the nunber of anyl oi d13-i nmunoreactive cells in
senescene wooalsphumised m ce (SAMP8). The effective oral wWasaasmieiooss
Compound 24 is plotted as abscissa and the nunber of anyloid 13-

i mmunor eactive granules is plotted as 8 dinate. N ne senescene
accelerated mce (SAMP8) were given no Conpound 24. Five, eight and
seven senescene accel erated mce (SAMP8) were given Conpound 24 at
oral dosag@hebprddetGAvantiod.if urthea dekctibddrasipg exakiplex ridumw ofer xbel prasentg ht
respecti velWenlio? 84t AsishovhdfioFigs. 3 and 4, an anyloid 13-1ike

i mmunoreactivity 1 n the hippocanpus was observed in senescene

accel erat ed ggs¢f (SAVP8) given tap water as drinking water for 2
nont hs from age of 8 nonths. On the other hand, the anyloid 13-1ike

I Munor eackkyhply VAstiAgsHsaa: ddivRgnescene accel erated nmce (SAMP8)

gi ven Conpeound 24 in drinking water at.orat. of ..0..00 calday,
0 O5mo oy SAPAcPt iy MRk N Rl he RABAITCIR comesRRTHE ifl Y
13- i munor é&tﬁtfi%“g?‘ﬁgg?%élbv\%g‘ Embpdimprtdng fajl suspengioptesi ¥i2q cgg%ted on
result of dORMg: (@faloFpetiode Bdur dited 083 ddsingleSep0hed1,aboME] mghrgefand
24 i nhi bi t§mﬂ@3{ 'c%hﬂ%%, SRNARE WePclipHRY b kit thehfb @ikl DAl R0iES thOfip,

whi ch Conpound e us i_ncl ude cataract, gl aucoim, the

B 00t e551 DAV g1t A% PR o BPUPRES SRl PHPo s BN as AEPfed h the last

r heumat i smmingesopy adidepressang baivity wasglonsifergd $y helpesive whemRe sesondsnd
hai r | 0ss, ok Rs\RbGibniaspi@e ¢rad 3bdesveaionsi dered to be a factor of the
di sorder. Conpound 24 inhibits anyloid p deposition and, therefore,
22 may al sqdoeo ysed for to treat anyloidosis or cerebral anyloid
angi opat hy, which are characterized by anyloid fibrillates and
deposits. [[T&089 | As described above, a conpound having Fornula (1)
was shown {spdiaVe] ddaftichiigphY umdded Vi ty of anyloid p deposition in an
anyloid p i9emdb st oemwem stry28[ 10090 1 Exanple 4: Age retardant
activity |igepeald! to 803w t hat?&ompounds having Fornula (1) have age

r et ar dant °E$E}§§i' ay sttty wasseonduct ed on the effect of Conpound

24 on prevehgeddu PT T&h detérigrali on and extension of the average
life span i%eredyescenecacceliesated mice (SAM. [ 0091 Senescene
accel er at e QAI\/PP?? ( lig-ag months ol d at the begi nning of the
study) ver &sttetrthe-study—t—0092 Conpound 24 dissol ved in tap
wat er was i g pthgepenescege—accel erated m ce at a dosage of
0.001, O.Okemremded| I nubokg/ day @&s dri nking water. Tap water was given
to the conterbeifPce. a8%rinki B85 wat er .

Compound 78 0.01 68.5
Compound 79 0.001 66.5
Compound 80 0.1 64.3
Compound 81 0.001 B86.3
Compound 82 0.01 818
Compouad 83 0.001 78
Solvent Control 113.2
[ 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.
{00721

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



[ 0093 1 As an aging indicator of senescene accelerated mce, grading
scores (Takeda et al., 1981) were neasured after 0, 4, 8, 12, and 16
weeks of dWORMFPShat er dosing in a short term study HTERSHOT0P
16, 20, 24, 28, and 32 weeks of dri nki wat er dosing in a long term
study. [ 0094 Fig.5 is a graphical reptiesentati on show ng the

i nfluence of Conpound 24 on the grading scores in senescene
accelerated mce (S Flgﬁ 'ﬁiég shows he results of the short

t erm st udy "G @’XFE%“S dowEbre df‘eé@iu?‘f’% OPs PRBTFONg term study. In
both fi gur:[j%o pe nunber of weeks of dosing is plotted as abscissa
and the gr #b score is plotted as ordinate. [ 0095 As seen fromthe

results, a n _Fi. A score. a n

| ndt cat or - S Reaf eesire Uit B85 BPRRRE BudBed B A pgsured
dosing in éﬁfésaéémmaee@%#aftwbﬁl&@rqcsAWP89usgrhﬁe¢iqre\ha%lé$chmra| yndep g%
gradi ng scasletitind inhalationahediaid. M fsarfescaim iact édchémniag thethietoc(ipANMES)

gi ven Co ”p?é{HQvea‘Eo 'r%e%lsé‘ﬁ{e Qgreﬂ@atl ?Jchexﬁda%'dfthg MUserdLit Rl %El%%éd (Fdud N

this aCtIVIt}/ bserved ]r11 in (?I’OU

Conpound 242 .ﬂrﬁaew@'f\ﬁé%rf ea‘?“&f‘f’%%’ief’%?é’e P foasléﬁag 5‘6‘.“66&?”
0.01, and Ominrtiyckapsempre ﬁ’rhearddfaﬁéﬁleme«éwuhhemm)WM@smnsurmirgrcdbw the
gi yen gorrpemslmg Bochmip A1 ielAGn Both Sidesds efth bRGibrleN FeRkalintddasag erﬁlﬂcrorgetﬂzrdf
mg/ kg/ day 0 npoun
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[ 0076 ]

Fig.1is 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 neurcnal 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



[ 0100 ] Preparation of conpounds refeerred to in the enbodi nents Sone
of the heterocyclic conpound having the general Fornula (l) and

prepared byt tb@sn%’%}:?‘)d i n exanpl es of Bookl et of Interwﬂ{ﬁgﬁ%m 63

Publ i cati on 09131 are described hereafter by way of exanple
More specifically, they were synthesizad with reference to Bookl et of
I nternational Publication No. 01/09131 and Bookl et of International
Publ i cati on No. 2002/060907 Brochure. [ 0101 Exenplary Preparation 1

24 An exenﬁﬁ@ﬁ‘}{n@&ﬂﬁaﬁ ﬁ{ell'@poaxfm us CA1 field was dosage-dependently and 51gn1f1cantly

3, 3-di benz XYI dzo ri

1) having rheeaseég ?Q?ogor?u 5he %3\/502051 rhg/ @ﬁ%wkéﬁ?%P acggplgg)&g ]
An anount as thywor infigsal P%%f&aﬁwmsc%{ba@at%eoémﬂﬁﬁ 268 £t e
et hanol anchns,tu T mefkgas2 b 00m/ DEnpar Agrles: a6 +Onk/ (i®owm). An anmount  of
586 nmg (1.77 mmol) of

2- ami no- 3- i[99P% bpoxy- 1- (et hoxycar bonyl net hyfi pyri di ni um brom de was
added and further stirred at roomtenperature for one hour. Then, 605
mg (3. 54 mhsm thefboleresylts, Gomprimi24weas shositidelreducemperonad death and bapuxeffertiveat
0C anld St hédrGtoétadtOHBACE EIRGE laiduzme& efl QHe cHQUUSas a B opbRahRifdrat ed
crystals a

earyat al | (e et Sl %S*sggﬁ& AR fEh A el o
(yield: 92%m°rfhas&ef§raif%§am?f§haa$ Wahaqribgﬁl VenQus Bfosmation. ‘E’Eﬁh‘ﬁbund
are given bédravundhigperteedguwleh@pldigpatiiyhat t he obt ai ned conpound was t he
targeted conpound.. [ 0104 ] Melting Point: 247-248 C, NWMR (CDCL. 3)
5: 1.03 (611008@] MHz), 3.15 (211, d, J=141-1z), 3.56 (2H, d, J-14Hz),
4.60 (111, sept, MHz), 6.48 (1H t, J=7Hz 6.79 (111, d, J=8Hz),
6.9-7.2 (1fuﬂdes@bedﬁg)v|q;/azcom3q@d(hmgfor@y@ ]vas shown to have neuroprotectwe

activity in a study on reduction in delayed neuronal death in the hippocampus CA1 field in

the gerbil fransient 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 § 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 : aceticacid=6:3:1),
and paraffin-embedded. Then, sections of 8 pm in thickness were prepared using a

microtome.
{0083 ]

The sections were immunostained with streptavidin-biotin using a 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.



Exenpl ary Preparation 2 Conpounds 2 to 40 of Formulae (1) were each
prepared fromthe respective starting materials in the sane manner as

i n Exenpl agy fsprasation 1. Results of analysis of the quﬁb@%mg“
conpounds are given for each conpound. The results show that the

obt ai ned conmpounds were the targeted @inpounds 2 to 40. [ 0106 ]

3, 3-di benzyl- 8- net hoxyi m dazo[ 1, 2- a] pyri di n-2(3H) - one (Conpound 2)

25 Ove Melting Point: 274-275 C, NWMR (CDC13) b: 3.17 (2H, d, J=14Hz),
3.56 (2H, d, J= 14Hz) 3.69 (3H, s), 6.49 (1H, t, J=7Hz), 6.67 (1H, d,
J=8Hz), 6.9998%1 (11H, m): M5 m z: 344 (Me). [ 0108 ]

3, 3-di benz 8-cycl opr | met hy| oxy- m dazo[ 1, 2- al pyri d| n- 2(3H) one

( Conpound %mmrﬁweﬁﬁo K‘ke gzrales aythe hippaaeyscy o unisd ppdesie
J=5Hz), O. ticrébipe.qThelAB kK imBuBGedclive granule3vdseb@ivied ds b:bwlﬂdlepmzl)s in

3.55 (2H, ghe us, afima sditi Widut=7Hz), 6.76
S é J ngzbsip};é'E%q:7 gn(z%ﬁga% &l é‘.rid%)le &t 4% ﬁg]—iﬂd[\td A= % )

3, 3-di benZ)[fbmﬁ;-phl oroi m dazo[ 1, 2- aI pyr| d| n- 2(3H) one (Corrpound 4)

Fig.3 contains photographs showing the influence of Compound 24 on the number of amyloid
B-immunoreactive cells in senescene accelerated mice (SAMP8). The photographs at
the top show stained images of amyloid B-like granules in the hippocampus of
senescene accelerated mice (SAMP8) given tap water as drinking water for 2 months
from age of 8 months. The photographs at the bottom show stained images of
amyloid B-like immunoreactivity in the hippocampus of senescene accelerated mice
(SAMPS) given Compound 24 in drinking water at an effective oral dosage of 0.1 mg
per kilogram of body weight for 2 months.

[ 0086 ]

Fig4 is a graphical representation showing the influence of Compound 24 on the number of
amyloid B-immunoreactive cells in senescene accelerated mice (SAMP8). The effective
oral dosage of Compound 24 is plotted as abscissa and the number of amyloid B-
immunoreactive granules is plotted as ordinate. Nine senescene accelerated mice
(SAMP8) were given no Compound 24. Five, eight and seven senescene accelerated
mice (SAMP8) were given Compound 24 at oral dosage of 0.002mg, 0.0Img and 0.1mg
per kilogram of body weight respectively.

[ 0087 ]

As shown in Figs. 3 and 4, an amyloid $-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 f-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,



26 (12H, m; MS miz: 348 (Me). [ 0112 ]
3-

8-al |l yl oxy-3, 3-di benzyl i m dazo[ 1, 2-a] pyri di n-2(31-1)-one (Conpound 5)
[ 0113 ] nt: 214-215 C, NMR (CDCla) b: 3.16
J=14Hz) I\@?éb%ﬁﬁ% J=14Hz), 4.4-4.5 (2H m), 5.0-5. ,2&%07,0963

5.7-5.9 (1H, n), 6.47 (1H t, J=7Hz), & 74 (1H, d, J=811z), 6.9-7.2
(11H, m; Ms mz: 370 (Me). [ 0114 ]
3, 3-di benzyl 8- benzyl oxyi m dazo[ 1, 2- a] pyri di n-2(3H) - one (Corrpound 6)

[ gii)] 3 alfh% I_I{PQisE'& for%é@:egﬂaﬂm 1dd§!¥8rée@ﬁ1§}: lbidaﬁ%%% A 81 12},

= , V4

6.65 (1H, é‘ﬁ%d)bya‘?‘yt?‘d#bf‘)‘i“i %ﬁé"ﬁ“ﬁi\/s mz: 420 (Me). [ 0116 ]
[0089]

As described above, a compound having Formula (I) was shown to have inhibitory activity

of amyloid B deposition in an amyloid B immunchistochemistry.
[ 0090 |

Example 4: Age retardant activity
In order to show that compounds having Formula (I) have age retardant activity, a study
was conducted on the effect of Compound 24 on prevention of fur deterioration and

extension of the average life span in senescene accelerated mice (SAM).
[ 0091 ]

Senescene accelerated mice (SAMPS8) (male, 8 months old at the beginning of the

study) were used in the study.
[ 0092 ]

Compound 24 dissolved in tap water was given to the senescene accelerated mice at a
dosage of 0.001, 0.0, or 0.1 mg/kg/day as drinking water. Tap water was given to the

control mice as drinking water.
[ 0093 ]

As an aging indicator of senescene accelerated mice, grading scores (Takeda et al., 1981)
were measured after 0, 4, 8, 12, and 16 weeks of drinking water dosing 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
(SAMPS8) 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
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[ 0096 ]

As shown in Fig.5 (B), the group given Compound 24 in drinking water at an effective
oral dosage of 0.01 mg/kg/day exhibited significant differences (¥, ™) in Weeks 20 to 32. The
group given Compound 24 in drinking water at an effective oral dosage of 0.1
mg/kg/day exhibited significant differences (¥, **) in Weeks 16 to 32. The results show that
Compound 24 significantly prevented the aging in senescene accelerated mice
(SAMPS8).

[ 0097 ]

Fig.6 is a graphical representation showing the influence of Compound 24 on the
survival rate of senescene accelerated mice (SAMP8). The age in months of mice is

plotted as abscissa and the survival rate (%) is plotted as ordinate.

[ 0098 ]

" The results in Fig.6 show that the average life span was extended in the group given

Compound 24 in drinking water at an effective oral dosage of 0.01 mg/kg/day at any age
in month compared to the control group of senescene accelerated mice (SAMP8) 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 ina 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 (1) and prepared by
the method in examples of Booklet of International Publication No. 01/09131 are
described hereafter by way of example. More specifically, théy were synthesized
with reference to Booklet of International Publication No. 01/09131 and Boeoklet of
International Publication No. 2002/060907 Brochure.

[ 0101 ]

Exemplary Preparation 1



a

[ 0121 ] 3, 3-di benzylim dazo[ 1, 2-al pyridin-2(3H) “one (Conpound 10)
Melting Point: >300 C; NVR (DVBO-D6) b: 3.39 (4H, s), 6.60 (1H, d,
J=91-12), - 1H, , 7.56 (1H, t, J=7Hz), 8.75 = ;
B z:Z) 3 1&0%8{0%74?} 012 3”} ( ) (Bt rapdoordTook¥)
3, 3-di benzyl- 8- cycl opent yl oxyi m dazo[ 142- a] pyri di n-2( 3H) - one
(Conpound 11) [ 0124 ] Melting Point: 268-269 C, NWVR (CDCls) 5:
4-1.7 (8H, m, 3.15 (2H, d, J=14Hz), 3.55 (1H, d, J=141-12z),
7-4.9 (1Bn dbmplrd pr iohiof 3,3 -&i i Z idin
% n;; bdé/sénm g:@ %éﬁﬁﬁtﬁ: gi;;g%%;ﬂ 5 sZﬁoéoltHnu&%zo[‘i,Zgiﬁ)ld 6(381)-bn
3- di benz{1oBPEH RAR YRSt Gt o1t BSIPY df fessiaid) hort e conpound
d 29 [ 0126 ]

1

1
4
(
3
12)

[0102]

An amount of 81 mg of metallic sodium was added to 3.0 ml of absolute ethanol and stirred at
roomn temperature for one hour. An amount of 586 mg (1.77 mmol) of
2-amino-3-isopropoxy-1-{ethoxycarbonylmethyl)pyridinium bromide was added and further
stirred at room temperature for one hour. Then, 605 mg (3.54 mmol) of benzyl bromide was
added to the reaction mixture at 0 °C and stirred at room temperature for four hours. The
precipitated crystals were filtered off and dried. The obtained crystals were recrystallized from
ethanol to yield 588 mg of the title compound (yield: 92%).

[0103]

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

obtained compound was the targeted compound.
[0104]

Melting Point: 247-248 °C;

NMR (CDCls) é: 1.03 (6H, d, J=6Hz), 3.15 (2H, d, J=14Hz), 3.56 (2H, d, ]=14Hz), 4.60 (1H, sept.,
J=6Hz), 6.48 (1H, t, =7Hz), 6.79 (1H, d, ]=8Hz), 6.9-7.2 (11H, m);

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)



Mel ting Point: 260-261 C; NVR (CDCI3) b: 3.17 (2H, 6, J=14Hz), 3.55

(2H, d, J=14Hz), 6.9-7.3 (11H, n), 7.41 (1H, d, J=2Hz); MS mz: 382
(W. [ 012&?]2 08/047952 CT/JP2007/070963
3, 3-di benzy ch oro6tr|fluoronethyllmdazo[12a]pyrldIP Z? 38
e (Conpound 13) C [ 0128 Melting Popmt: 234-236 C;, NMR (CDCl13) b
3.22 (2H, d, J=14Hz), 3.55 (2H, d, J=141-1z), 6.9-7.0 (4H, m),
7.1-7.4 (7H, m, 7.51 (1H d, J=2Hz); M5 mz: 416 (W. [ 0129 ]
8- benzyl oxy-gige3- bi s( 3- net hyl benzyl )i m dazo[ 1, 2- a] pyri di n- 2( 3H) - one
( Conpound _N[ 0130 ] Melting Point: 233-235 C

. N 0

[ 0107 ]

Melting Point: 274-275 °C;

NMR (CDCls) : 3.17 (2H, d, J=14Hz), 3.56 (2H, d, J=14Hz), 3.69 (3H, s), 6.4% (1H, ¢,
J=7Hz), 6.67 (1H, d, ]=8Hz), 6.9-7.2 (11H, m);

MS m/z: 344 (M*).

[ 0108 ]

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

[ 0109 ]

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, }=7Hz), 6.76 (1H, 4,
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)

o
1 QO

[0111]

Melting Point: 246-248 °C; ‘
NMR (CDCls) &: 3.16 (2H, d, [=14Hz), 3.55 (2H, d, ]=14Hz), 6.70 (1H, 4, J=10Hz), 7.0-7.2



NVR'(CDC13) b: 2.20 (6H, s), 3.14 (21-1, d, J=14Hz), 3748 (2H, d,

j =14Hz), 5.05 (21-1, s), 6.38 (1H, t, J=7Hz), 6.68 (1H, d, J=8Hz),
6.7-7.3 (14200900952 M5 nfz: 448 (W. 30 [ 0131 ] pcri3p2007/070963
8-nmet hyl- 3, 3-bi s(4-pyridyl methyl )i m dazo[ 1, 2-a] pyridi n-2(3H) - one
(Conpound 15) Me Melting Point: 228-23% C, NVR (CDCl 3) b: 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=@1EH,m;M5 nfz: 330 (W. [ 0133 ] 3,3-bis

(4-11 uorob«g;szry, [1, 2-a] pyridin-2(3H)-one (Conmpound 16) Melting
Poi nt: 290- 292}7)Cb I\@%} s) b: 3.13 (2H, d, J=14Hz), 3.56 (2H, d,
j =141-12), [Qn@g (111, t, J 7Hz), 6.7-6.9 (5H, m, 6.9-7.1 (4H, m,
7.39 (1H, t, ]7 7.52 (1H, brd, J=7H4; M5 nmlz: 350 (W. [ 0135 ]

3, 3-bi s(4- dlammylsmm@b@mwhazom zia]@{l&mZz(@ﬂ{pxﬁé @ opdhads}) - one
(Conpound 17)

o~F

Z =N
2 N

o\

[0113]

0]

Melting Point: 214-215 °C;
NMR (CDCl) &: 3.16 (2H, d, J=14Hz), 3.56 (2H, d, J=14Hz), 4.4-4.5 (2H, m), 5.0-5.2 (2H,

m), 5.7-5.9 (1H, m), 6.47 (1H, t, }=7Hz), 6.74 (1H, d, J=8Hz), 6.9-7.2 (11H, m);
MS m/z: 370 (M*).

[0114 ]

3,3-dibenzyl-8-benzyloxyimidazo[1,2-a]pyridin-2(3H)-one (Compound 6)

[0115]

Melting Point: 240-241 °C;

NMR (CDCls) &: 3.17 (2H, d, J=14Hz), 3.57 (2H, 4, J=14Hz), 5.03 (2H, s), 6.39 (1H, ¢,
J=BHz), 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)



31 [ 0136 Melti ng Point: >300 C; NWR (CDC13) b: 2.86 (12H s) 3 09
(2H, d, J= 14&&@ 37 (2H, d, J=14Hz), 6.4-6.6 (5H, n), g

m, 7.2-7.90% fﬂf795Fn) 7.37 (1H, t, J=7Hz); M5 nlz: 4cRSJT(WFf)07fOIO 137
3, 3-bi s(3-chl orobenzyDi m dazo[ 1, 2- al py%ﬂ di n-2(3H) - one (Conpound 18)
Melting Point: 271-272 C, NMR (CDC13) 3.14 (2H, d, J=14Hz), 3.53
(2H, d, J=14Hz), 6.66 (1H, t, J=7Hz), 6.80 (lH d, J=7Hz), 6.9-7.2
(8H, m, 7.43 (1H, t, J=7Hz), 7.51 (1H, brd, J:7Hz); M5 rn/z: 382

(M). [ 0139 bi s(4- met hoxybenzyl )i m dazo[ 1, 2-a] pyri di n-2( 3H) - one
(Conpound 1 N Me [ 0140 Melting Point: 248-251 C

-

>N ?de

o\ %

[ 0117 ]

Melting Point: 234-235 °C;

NMR (CDCls) &: 1.52 (6H, d, J=7Hz), 3.51 (2H, q, ]=7Hz), 5.11 (2H, s), 6.14 (1H, t,
J=7Hz), 6.41-(1H, d, J=7Hz), 6.63 (1H, d,J=8Hz), 7.0-7.2 (15H, m);

MS m/z: 448 (M*).

[0118]

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

[0119]

Melting Point: 262-263 °C;

NMR (CDCls) d: 2.05 (3H, s), 3.31 (2H, 4, J=14Hz), 3.56 (2H, d, J=14Hz), 6.60 (1H, ¢,
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
e
[0120]
Melting Point: 237-238 °C;
NMR (CDCls) &: 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*).



NMVR (CDC13) b: 3.66 (6H, s), 3.67 (21-1, d, j=15Hz), 4.00 (2M, d,
3=15Hz), 6.59 (411, d, J=9Hz), 6.93 (411, d, J=9Hz), 7.50 (114, t,
J=7Hz), 6.v/b 20ddda7g82 J=7Hz), 7.91 (1H t, J=7Hz), 9.78 gclgkipa08n70963
J=7THz): MB mz: 374 (M). [ 0141 1

3, 3-bi s(4-bi phenyl met hyl)i m dazo[ 1, 2- a3&yri di n- 2( 3H) - one ( Conpound
20) 32 [ 0142 Melting Point: >300 C; NMR (CDCls) b: 3.25 (2H, d,
J=14Hz), 3.62 (2H, d, j=14Hz), 6.58 (114, t, J=7Hz), 6.77 (11-1, d,
J=THz), 7.11 (414, d, J=7Hz), 7.3-7.6 (1614, n): M5 m z: 466 (Me). [
0143 ] 3, 3-IH'%€t k- cyanobenzyl )i ni dazo[ 1, 2- a] pyri di n- 2( 3H) - one

( Conpound g’%zdibenz')\{ll?m[idaoz%[lllflz-l]pyridin—Z(SH)-one (Compound 10)

=N
. N 0

oy

[0122]

Melting Point: >300 °C;

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

MS m/z: 314 (M*).

[0123]

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

e

=N
2 N 0

o

[0124 ]

Melting Point: 268-269 °C;

NMR (CDCls) d: 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, ]=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

NN
2 N

AU

o
Cl



Mel ting Point: 294 C (deconposition); NWR (CDCl3) 6: 3.19 (2H, d,
J=14Hz), 3.70 (211, d, J=14Hz), 6.6-6.8 (211, m, 7.13 (414, d,
J=7Hz), 7.wW® 20081041952t , J=7Hz), 7.45 (414, d, J=7Hz), 7.82r/{Pee47/000963
J=7Hz); MS nmlz: 364 (M). [ 0145 ]

3, 3- bi s(4- hydroxybenzyl )i m dazo[ 1, 2- al %%/ri di n- 2(3H) - one (Conpound 22)
HO [ 0146 Melting Point: 276.5-277.5 C. NVR (CD30D-CDC13(1:1)) 6:
3.62 (214, d, J=14Hz), 3.66 (214, d, J=14Hz), 6.58 (414, d, 33
J=9Hz), 6.7 1% d, J=9Hz), 7.17 (1H, d, J=7Hz),. 7.63 (1H, t,
J=THz), 8.1 . t, J=THz), 9.25 (1H, d, J=7Hz); MBS mz: 346 (M). [

0147 3, 3- dim;lgig(é b&nA3E0bds %;al pyri di n-2(3H) - one (Conpound 23)
NMR (CDCls) 6: 3.17 (2H, d, J=14Hz), 3.55 (2H, d, J=14Hz), 6.9-7.3 (11H, m), 7.41 (1H,
d, J=2Hz);
MS m/z: 382 (M*).

0127 ]

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

[0128 ]

Melting Point: 234-236 °C;

NMR (CDCls) &: 3.22 (2H, d, J=14Hz), 3.55 (2H, d, ]=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} 8: 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, m);

MS m/z: 448 (M*).



[ 0148 ] Melting Point: 64-66 C; NMR (CDC s) b: 2.56 (2H, dd, J=9Hz,
J=14Hz), 2.86 (2H, dd, J=6Hz, J=14Hz), 4.99 (2H, dd, J=1Hz, J=7Hz),
5.04 (211, wab, 2008k, 5.4-5.6 (211, m, 6.67 (1H, t, J=pdiz)r200%/010663
(12-1, d, J=7Hz), 7.52 (1H, d, J=7Hz), 7.59 (111, d, J=7Hz); MS nlz:
214 (Mt). [ 0149 spiro[imdazo[1, 2-aJp$@i di n-2(3H) - one- 3, 2' -i ndan]
(Conpound 24) Melting Point: 206 C (deconposition); NWVR (CDCl3) b:
3.16 (211, d, J=16Hz), 3.89 (211, d, J=16Hz), 6.49 (1H, t, J=7Hz),
7.1-7.2 (2I—k 1}2 7.2-7.3 (4H, m), 7.61 (1H, t, J=7Hz); M5 niz: 236
(Me). [ 0151 i 3-diallyl-8-benzyl oxyi m dazo[ 1, 2-a] pyri di n-2(3H) - one

Co d 34 t t 160-1

SO o BhenyEhaa it B gyttt y AR Lo P,
G0 Jirp, JiSHZ). 5,01 (211, d. J=itz). 5.29 (2H ). 5 4.5.6 (211,
n. 6.53 (1ﬂwadd J=7Hz, J=8FE), 6.94 (111, d, J=7THz). 7.16 (111, d.
J=8117), 7.

[0132]

Melting Point: 228-230 °C;

NMR (CDCla) b: 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, ]=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}

|

o N Y

A

[ 0134 ]

Melting Point: 290-292 °C;

NMR (CDCls) 8: 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, ¢, 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)

Qo
Q O NMe,

MezN



MB nfz: 320 (W. [ 0153 ]

3, 3- bi s(3-phenyl -1-propyl )i m dazo[ 1, 2- a] pyri di n- 2( 3H) - one ( Conpound
26) Mel ti nyORgIM4795227- 228 C; NVR (CDC13) 6: 0.9-1.1 (Z2XCr/JPa§07/070963
1416(211n)1618(211n)2022(2H,n),2325(2H n,
2.5-2.7 (2 m, 6.61 (1H, t, J=7Hz), o 0-7.1 (4H, m, 7.1-7.3 (811,
n, 758(1H t, J=7Hz); MS mz: 370 (M). ] 0155 ]

ro[i mdazo[ 1, 2-al pyridin-2(3H)-one-3, 2" 42, 31cl i hydr ophenar ene]

Sp

( Cormpound 2[7(3; $5 d, J=7Hz), 7.24 (1H, d, J=7Hz), 7.34 (2H d,
1=7Hz) | 83K m, 7.86 (2H, d, J=THz); NB miz: 286 (Me). [
0157 3, 3 bmgm%gh; I>gwq-_benzyp| m dazo[l 2-al pyridin- 2(3H)-one

Co d 69- 2 b: 3.38 . d,
5:1?&3? "9 R4 JGbE LB Sk SRR, £y BB, o edRe it ol
7.2-7.5 (3B, &Y-6.9758, ﬁl)W%Zﬁl(lfﬁa)m) NB7 (18t BﬁHZI Me). [ 0159
3, - di pr opwis syHdagm{Ms2- a] pyri di n-2(3H) - one (Conpound 29)

[0137]

3,3-bis(3-chlorobenzyl)imidazo[1,2-a]pyridin-2(3H}-one (Compound 18)

N
% N

c1

0O

{0138 ]

Melting Point: 271-272 °C;

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

MS m/z: 382 (M),

[0139]

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

%N o
O O OMe

MeO

[ 0140 ]

Melting Point: 248-251 °C;

NMR (CDCls) 6: 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, ]=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)



[ 0160 ] Melting Poinf: 73-75 C, NMR (CDC13) b: 0.7-0.9 (81-1, m,
1.1-1.3 (2H, m, 1.6-1.8 (2H, m, 2.0-2.2 (2H, m, 6.73 (11-1, t,
j=7THz), 7. J=7Hz), 7.50 (1H, d, J=7Hz), 7.63 {4hip
J=7Hz) : %ﬁfﬁmﬂgz(m (0161 ] 3,3-bis e2doriorosss
(2-thi enyl met hypi mi dazo[ 1, 2-a] pyri di n-g2( 3H) - one ( Conpound 30) 36 [
0162 ] Melting Point: 289.5 C (deconposition); NVR (CDC13) b: 3.41
(2H, d, J=15Hz), 3.70 (2H, d, j=15Hz), 6.64 (1H, t, J=7Hz), 6.7-7.0
(5H, m, 7.0 ¢2H dd, J=1Hz, J=5Hz), 7.38 (1H d, J=7Hz), 7.48 (1H
t, J=7Hz); {BYm=0 326 (Me). [ 0163 ] :
' ; di benzyl i m dazo[ 1, 2-al pyri di n-2(3H) - one (Conpound

. 235-237 G NVR (CDC13) 5: 2.05 (3H, s), 3.20

. 58 11, d, J=14Hz), 6.61 (111, t, J=7Hz), 6.9-7.1
.2 (7H, m), 7.78 (1H, brs), 8.39 (111, d, J=7Hz);

(2H, d, J=14tg))
(4H ™, 7.

[ 0142 ]

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}lpyridin-2(3H)-one (Compound 21)

2 N 0

e

[ 0144 ]

Melting Point: 294 °C (decomposition);

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

MS m/z: 364 (M*).

[ 0145 ]

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

=N

S N o

Ao

[ 0146 ]

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



M mlz: 371 (M¥). [ 0165°
3,3-bis(2-furyl nmethyl)imdazo[ 1, 2-a] pyridin-2(3H)-one (Conpound 32)

Mel ting Powgtm%g?ﬂgﬁz (deconposition); NWR (CDC13) b: 36%6‘](1’?‘%-{0 63

6.11 (211, 6.23 (21-1, dd, J=2Hz, J=311z),

J=7Hz), 6.97 (111, d J=7THz), 7.20 (2Hz3 d, J=2Hz), 7.22 (111, d,
J=7Hz), 7.51 (111, t, J=7Hz); M5 mz: 294 (Me). [ 0167 ]

3, 3-di net hyl i m dazo[ 1, 2- al pyri di n-2(3H)-one (Conpound 33) 37 [ 0168
1 Melting PaiH,; mqaﬂz@a_ﬁ;z (BD89VIERG i@i%fﬂ){)&ﬁnz)h&%mﬂj—ﬁﬂzy

7.72 (1H N SR E R v THe
(1H, <(:| J= %ﬁ?{”ﬂ% 7o) 16(2 (M) [ 01623 :

3, 3-di butylM&@éFaf’éﬁ(NZ al pyri di n- 2( 3H) - one (Conpound 34) Melting .

Poi nt: 100.5-102 C
[ 0147 |

3,3-diallylimidazo]1,2-a]pyridin-2(3H)-one (Compound 23)

\N?\
%
: /

[ 0148 |

Melting Point: 64-66 °C;

NMR (CDCls) 8: 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, ]=7Hz);

MS m/z: 214 (M*).

[ 0149 ]

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

AN

. N o

[ 0150 ]

Melting Point: 206 °C (decomposition);

NMR (CDCls) 8: 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, ]=7Hz);

MS m/z: 236 {M*).

[ 0151 ]

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



NVR (CDCl's) b: 0.6-0.9 (8H, "m, 1.0-1.3 (6H, m, 1.6-1.8 (2H, m,
2.0-2.2 (2H, m, 671(1H t, J=7Hz), 7.19 (1H, d, J=7Hz), 7.50 (1H,
d, J=7Hz), , J=7THz); M5B mz: 246 (M). 017

3,3-di (2- p?éﬁ?%{/oﬁ I m dazo[l 2-al pyridin-2(3H)-one (Conp%cl;ﬂ/.gz%ogsoms)f
0172 1 Melting Point: 172-175 C; NWR (£DC13) b: 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, J=711z), 8.02 (1H,
d, J=7Hz); mz: 210 (M). 38

3, 3-di benz dr oxyi m dazo[ 1, 2-a] pyri di n-2(3H) - one (Conpound 36)
OH Mel ting -285 C, NWR (CDC13) b: 120 (2H, d, J=14Hz), 3.55
(2H, d, J= (1H, t, j=7Hz), 6.87 (1H, d, J=7Hz), 6.9-7.0
(4H, m, 7.07 (1H d, J=7Hz), 7.1-7.2 (6H, m; MS mz: 330 (M). |
0175 ] 3, 3-di benzyf- 8-benzyl am noi m dazo[ 1, 2-al pyri di n-2(31-1)-one
(Conpound 37) Melting Point: 250 C

[0152]

Melting Point: 160-162 °C; .

NMR (CDCh) 5: 2.54 (2H, dd, J=8Hz, J=14Hz), 2.86 (2H, dd, J=6Hz, J=14Hz), 4.96 (2H,
dd, J=1Hz, J]=5Hz), 5.01 (2H, d, ]=1Hz), 5.29 (2H, s), 5.4-5.6 (2H, m), 6.53 (1H, dd,
J=7Hz, J=8Hz), 6.94 (1H, d, ]=7Hz), 7.16 (1H, d, ]=8Hz), 7.3-7.5 (5H, m);

MS m/z: 320 (M*).

[ 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) 8: 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, ]=7Hz); '

MS m/z: 370 (M*).

[0155]
spiro[imidazo[1,2-a]pyridin-2(3H)-one-3,2"-[2,3]dihydrophenarene] (Compound 27)

(o
)
9

[ 0156 ]

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



NVR (CDC13) b: 3.42 (2H, d, J=14Hz), 3.70 (21-1, 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=THz) , 8.1%1 Jdsdy7d3ss); M5 miz: 419 (Me). [ 0177 ] PCT/JP2007/070963
3, 3-bi s(4-nitrobenzyl)imdazo[ 1, 2-a] pyridin-2(3H)-one (Conpound 38)

02N [ 0178 ] Melting Point: >300 C, 3% NVR (CD30D-CDC13(1:1)) b:
3.21 (211, d, J=14Hz), 3.67 (2H, d, J=14Hz), 6.66 (1H, t, J=7Hz),
6.75 (1H, d, J=7Hz), 7.15 (4H, d, J=9Hz), 7.39 (114, t, J=THz), 7.42
(41-1, d, 7p¥aEY), 724501, (d] H7rd), F34kz, d, M HE),27.4- A0 431, W) 7.86 (04, 69]<FHz);
8- am no- 3, §/Isd$ eg%é/%gl dazo[ 1, 2-a] pyri di n-2(3H) - one (Conpound 39)
Mel ting Poi nt: C; NWVR (CDC13) b: 3.17 (2H, d, J=14Hz), 3.53
(2H d, j=L4ffg); 4.06 (2H, brs), 6.4-6.5 (2H m), 6.94 (1H t,
J=THz), 7. -71(4H n, 7.1-7.2 (611, n); '
3,3-bis(2,4-difluorobenzyl)imidazof1,2-a]pyridin-2(3H)-one {Compound 28)

G,__No
DO

[ 0158 ]

Melting Point: 269-271 °C;

NMR (CDCls) &: 3.38 (2H, d, J=14Hz), 3.47 (2H, d, ]=14Hz), 6.5-6.7 (BH 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-dipropylimidazof1,2-a]pyridin-2(3H)-one (Compound 29)

[ 0160 ]

Melting Point: 73-75 °C;

NMR (CDCls) &: 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 (14, d, ]=7Hz), 7.50 (1H, d, I=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)



M mz: 330 (Me). [ 0181 ] )

3, 3- bi s(4- net hoxycar bonyl benzyl )i m dazo[ 1, 2- a] pyri di n- 2(3H) - one

( Compound #8)008/04M392C [ 0182 ] Melting Point: 289-290 g ¥d37/4%des3 3)
b: 3.22 (211, d, J=14Hz), 3.66 (211, d, J=14Hz), 3.86 (611, s), 6.60
(1H, t, J=7Hz), 6.70 (1H, d, J=7Hz), 734€-7.1 (411, m, 7.35 (111, t,
J=7Hz), 7.50 (1H, d, J=7Hz), 7.8-7.9 (411, m; M5S mz: 430 (Me). [
0183 ] Exenplary Preparation 3 An exenplary preparation of

5, 5- bi s(4-fl uorobenzypi m dazo[ 2, 1- 131t hi azol - 6( 5H) - one ( Conpound 43)
havi ng the IJ8figtal fornula below is described hereafter. 40 [ 0185

Melting Point: 289.5 °C (decomposition);
NMR (CDCls) 8: 3.41 (2H, d, J=15Hz), 3.70 (2H, d, ]=15Hz), 6.64 (1H, t, ]=7Hz), 6.7-7.0

(5H, m), 7.07 (2H, dd, J=1Hz, J=5Hz), 7.38 (1H, d, J=7Hz), 7.48 (1H, t, ]=7Hz);
MS m/z: 326 (M*).

[ 0163 ]

8-acetylamino-3,3-dibenzylimidazo[1,2-a]pyridin-2(3H})-one (Compound 31)

NHAc
=N
% N

o\

{0164 ]

O

Melting Point: 235-237 °C;

NMR (CDCls) &: 2.05 (3H, s}, 3.20 (2H, ci, J=14Hz), 3.55 (2H, d, ]=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, ]=7Hz);

MS m/z: 371 (M*).

[0165]

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

AN

2 N 0

“)

0°
[ 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)



First, 300 ng (1.4 mmol) of 2-am no-3-ethoxycarbonyl net hyl t hi azolium
brom de and then 1.15 m (9.0 mml) of p-fluorobenzyl brom de were
added to afwoehkann®sy sol ution (10ml) of sodium et hoxi de gRFepase®d7doEom
210 mg (9.0 mml) of netallic sodiumwhile cooling over 1ce and
stirred at roomtenperature overnight.37The sol vent was renoved by
distillation under reduced pressure and water was added to the
residue. The resultant m xture was extracted several tines using

et hyl acet _Nrinsed with saturated brine, and dried over anhydrous
magnesi um m ®. The solvent was renoved by distillation under
reduced pr esgy eMand the resi due was chromat ographed over silica gel
colum (ethyl™acetate : methanol = 10: 1). An anpunt of 852 ny
(80.0% of the title conpound was obtained in the formof crystals.
Recrystal | i Z468 bn from et hanol yi el ded white crystals having a

mel ting point of hi 1 300 C. [ 0186 Results of analysis of the
obt ai ned céﬂ%%%ﬁolﬁggﬁéj?%ﬁ&bel ow. The results show that the obtained
conpound WaEMR KeD1QR-§8Xad1:¢D Apb¥h@H, p). BIBVIENVH=TIED3DE8 D3 [=FHe), B8.59:
3.23 (2H, ¢H,X74He), 9.03 (48, {,3¥%H4);, J=14Hz), 6.66 (1H, d, J=4Hz), -
6.8-6.9 (4&5]]“),1@%3?7):1 (4H, m, 7.28 (1H, d, J=4Hz); M5 mz: 356
(mMH). [ O1 2'Exe ary Preparation 4 Conpounds 44 to 68 having the
gener al for[rmbg? corresponding to starting materials were each
prepared in the sane manner as in Exenplary Preparation 3. Results of
anal ysi s of st isuQhtRiNef, £ AURCE3AS-End{CepRalay The results show
t he obtai ned conmpounds were the targeted conpounds. 41 [ 0189 ]

5, 5-di benzyl i m._dazo[ 2, 1- bl t hi azol - 6(5H) - one (Conpound 44) Melting

Poi nt: >30 =N MR (DMSO-116) 6: 3.69 (2H, d, J=15Hz), 3.74 (2H d,
J=15Hz), 7. H d, J=4Hz), 7.3-7.4 (4H m, 7.5-7.6 (6H, nm, 8.44
(1H, d, 1=4Hz)}

[0170 ]

Melting Point: 100.5-102 °C; :

NMR (CDCls) &: 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, J=Hz), 7.19 (1H, d, ]=7Hz), 7.50 (1H, d, ]=7Hz), 7.62 (1H, t, ]=7Hz);

MS5 m/z: 246 (M),

[01711

3,3-di(2-propinyl)imidazo[1,2-alpyridin-2(3H})-one (Compound 35)

CXo
W W

[0172]

Melting Point: 172-175 °C;

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

MS m/z: 210 (M?).

[ 0173 ]



M5 mz: 320 (M). [ 0191 ]

3, 3-di benzyl i m dazo[ 1, 2- al pyrirnidin-2(3H) -one (Conpound 45) Ml ting

Poi nt: >30 0@““%%?4 DVEO- d6) 6:3.42 (4H, dd, J=14Hz, J:PIEFE’}'-OWS"OQ“? 0

(5H m, 7.1-7.2(611, m, 8.46 (1H, dd, 6 J=3Hz, J 5Hz) 9.07 (111, dd,

J=2Hz, J=6Hz): MB nfz: 315 (M). [ 019% 1

5, 5- bi s(4- net hyl benzyl )i m dazo[ 2, 1- b] t hi azol - 6(5H) one (Conpound 46)

Me [ 0194 I\@tln 0i. Nt : goo C2 42 NMR_( DMSO- d6) 6: 220(6H s),

3.24 (2H, §-hydroxgimisazol h2-alpyfigiy (3 082(?%1‘—?"“(3“‘ 3$r8H7), 6. 89

(1H, d, J 4Hz) 6.97 (4H, d, J=8Hz), 8.03 (414, d, J=4Hz); M5 nl z:

348 (Me). [ gml95 ]

5, 5- bi s(4- ,pbgnzyl )i m dazo[ 2, 1-b] t hi azol - 6(5H) - one (Conpound 47)
>N

AU

[0174]

Melting Point: 283-285 °C;

NMR (CDCls) &: 3.20 (2H, d, J=14Hz), 3.55 (2H, d, J=14Hz), 6.58 (1H, t, ]=7Hz), 6.87 (1H,
d, J=7Hz), 6.9-7.0 (4H, m), 7.07 (1H, d, J=7Hz), 7.1-7.2 (6H, m);

MS5 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, ]=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
%% N o

O O NO,
O,N
[0178 ]

Melting Point: >300 °C;



NC [ 0196 ] I\/Elting Poi nt: 264-267 C, NMR [CDCL3) b: 3.23 (2H, d,
J=14Hz), 3.56 (21-1, d, j=14Hz), 6.54 (1H, d, J=6Hz), 7.02 (1H, d,

1=6Hz) , 7‘;1@26@3 79551 J=911z), 7.51 (4H, d, 3=9Hz); ﬁgﬁjm&mm%@'
5 6( -one

[ 0197 ] enzyl-2-net hyl i m dazo[ 2, 1- bl t hi azol -
(Compound 48) Melting Point: >300 C, NMR (CD30D-CDC13 (1:1)) 6: 2.34
(3H, d, j=1Hz), 3.28 (21-1, d, J=13Hz), 3.43 (2H, d, J=13Hz), 7.0-7.1
(4H, m, 7.2-7.3 (7H, m; MS nmz: 334 (M4). [ 0199 ]

5, 5- bi s( 2- NMr (whios-@Ycu(M § ez Rt b) 1-iRz0b 65 (BH)e paeHC{erBeiind, 49)
43 J=7Hz), 6.75 (1H, d, ]=7Hz), 7.15 (4H, d, ]=9Hz), 7.39 (1H, t, J=7Hz), 7.42 (4H, 4, ]=9Hz),
7.56 (1H, d,]=7Hz);

MS m/z: 404 (M*).

[0179 ]

8-amino-3,3-dibenzylimidazo{1,2-a]pyridin-2(3H}-one (Compound 39)
NH,

=N
% N

O

[ 0180 ]

0O

Melting Point: 283-285 °C;

NMR (CDCls) &: 3.17 (2H, d, ]=14Hz), 3.53 (2H, d, J=14Hz), 4.06 (2H, brs), 6.4-6.5 (2H,
m), 6.94 (1H, t, ]=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)

=N

2, N o

) O CO,Me

MCO2C

[ 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, ]=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.



[ 0200 ] Melting Point: 286 C (deconposition): NVR (CDC13) 5:3.43
(2H, d, 1=15Hz), 3.60 (2H, d, J=15Hz), 6.49 (1H, d, J-5Hz), 6.7-7.0
(5H, M, 7AwdZedsdltosad, J=1Hz, J=6Hz); M5 mlz: 332 (W. dc9nRde7hr0963
3, 3-bi s(2-thienyl methyl)imdazo[ 1, 2-a] pyrim di n-2(3H)-one (Conpound
50) Melting Point: 192 C (deconpositiog; NVR (CD30D- CDC13(1:1)) 5:
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 nlz: 327 (W. [ 0203 ]

5, 5- di benzy£18* B- di hydr oi ni dazo[ 2, 1- 131 t hi azol - 6( 5H) - one ( Conpound
51) Melting Point: 233-236 C, NWR (CDCl13) 5: 3.03 (2H, d, J=14Hz),
3.23 (2H, t, J-7Hz), 3.41 (2H, d, j-14Hz), 3.63 (2H, t, J=7Hz),
7.1-7.2 (4 §jgy, 7.2-7.3 (6H, nm; M5 mz: 322 (Me). [ 0205 ]

2- hydr oxy- & Qpht hyl et hyl )i mi dazo[ 1, 2- a] pyri di ne ( Conpound 52)
44

[0185]

First, 300 mg (1.4 mmol) of 2-amino-3-ethoxycarbonylmethylthiazolium bromide and
then 1.15 ml (9.0 mmol) of p-fluorobenzyl bromide were added to an ethanol solution
(10mi) of sodium ethoxide prepared from 210 mg (9.0 mmol) of metallic sodium while
cooling over ice and stirred at room température 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 ]

Exem'plary 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.



[ 0206 Melting Point: 205 C (deconposition); NVR (CD30D CDC13(1:1))
b: 3.41 (11-1, d, J=15Hz), 3.76 (1H, d, j=15Hz), 6.72 (1H t, J=7Hz),

7.02 (1H o ddiise 7-29 (1H d, J=OHz), 7.4-7.5 (2H, somyphedRdod
brs), 7.6-7.9 (4H, in); M8 mz: 274 (M. [ 0207 ]

spiro[imdazo[ 1, 2-al pyridin-2(3H)-one-&, 2' -benzo[f]indan] (Conpound
53) [ 0208 1 Melting Point: 214 C (deconposition); NVR

(CD30D- CDC13(1:1)) b: 3.33 (2H, d, J=16Hz), 4.02 (2H, d, J=16Hz), 658
(1H, t, J= 7Hz£ 7.16 (1H, d, J=7Hz), 7.24 (1H, d, J=9Hz), 7.5-7.6
(211, m), AOBOY1H t, J=8Hz), 7.8-7.9 (4H, m: MB miz: 286 (M). [
0209 ] 3-benz Ilnldazo[l 2- alpyrldln 2(311)-one (Conpound 54) Melting
Poi nt: 182 é%h%&h‘ﬁ&ﬁ???ﬁzénhlhmﬁﬁ%B@I@)cﬁmPgu #1H, dd, J=8Hz,
J=15Hz), 3.64 (1H, dd J=4Hz, j=15Hz), 4.58 (1H, dd, J=4Hz, J=81-1z),
647(1H SJIR7Hz 7.0-7.1 (2H, m), 7.1-7.2 (2H ny, 7.3-7.4 (311,
. 7.54 (ﬁ:t, 0J THz): 45 MB nlz: 224 (M).

)

[ 0190']

Melting Point: >300 °C;

NMR (DMSO-ds) &: 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=4Hz2);

MS m/z: 320 (M*).

[ 0191]

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

e
A0

[0192]

Melting Point: >300 °C;

NMR (DMSO-ds) &: 3.42 (4H, dd, J=14Hz, J=16Hz), 6.9-7.0 (5H, m), 7.1-7.2 (6H, m), 8.46
(1H, 44, J=3Hz, J=5Hz), 9.07 (1H, dd, J=2Hz, J=6Hz);

MS m/z: 315 (M”).

[ 0193 ]

5,5-bis(4-methylbenzyl)imidazo[2,1-b]thiazol-6(5H)-one {Compound 46)

Mc

[ 0194 )

Melting Point: >300 °C;



o

[ 0211 ] 3,3-di(2-butenyl)imdazo[1, 2-al pyri m di n-2{ 3H) - one (Conpound

55) Melting Point: 149.5 C (deconposition); NVR (CDC13) b: 1.55 (6H,
d, J=6Hz),wé fadsiade dd, J=8Hz, J=15Hz), 2.76 (2H ad, p{=%IH3007/070963
J=15Hz), 5.1-5.3 (211, n), 5.4-5.7 (2H, m, 6.69 (111, ad, J=5b1-1z,
J=6Hz), 7.75 (1H, dd, J=2Hz, J=6Hz), 847 (1H, dd, J=2Hz, J=5Hz); M5
mz: 243 (M). 1 0213 ]

spiro[imdazo[ 1, 2-a] pyridi n-2(3H)-one- 3,2 -(4'-fluoroindan)]

( Conpound 3&YR KbMSOAd}) B at(6H 144,32 (CH( dlgenim) .36 (QH) d, TAMR 20, @3l (31)1 &:

Yoty Sﬁéﬁdﬁﬂ SEAE) 697 (0 4 PRy p i Rlge?? (21 )
7.63 (111, M3 MS miz: 254 (M¥). [ 0215 ]

splro[lmd L’& 2- aj pyr|d|n 2(3H)-one-3,2' - (5" - rrethoxyl ndan) ]
( Compound 57‘§) 116 Mel ti ng Poi nt: 150.0-152.0 C. NMR (CDC13) b:

3. 08(2H (g% 830 e,?zyé @)14},]& %}%ﬁﬂ({nqu ‘jlldl‘fvé 357,

(). [ 0217}
() =o

CN

[ 0196 |

Melting Point: 264-267 °C;

NMR (CDClIs} &: 3.23 (2H, d, J=14Hz), 3.56 (2H, d, J=14Hz), 6.54 (1H, d, J=6Hz), 7.02
(1H, d, J=6H=), 7.15 {4H, d, J=9Hz), 7.51 (4H, d, J=9Hz);

MS m/z: 370 (M*).

[ 0197 ]

5,5-dibenzyl-2-methylimidazo[2,1-bjthiazol-6(5H)-one (Compound 48)

Mc\III_SI’N o
o %

[0198]

Melting Point: >300 °C;

NMR (CD:0D-CDCls (1:1)) 8: 2.34 (3H, d, J=1Hz), 3.28 (2H, d, ]=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)



spiro[imdazo[ 1, 2-a] pyridin-2(3H)-one-3, 2" -(5"-iodoi ndan)] (Conpound
58) Melting Point: 167-171 C; NMR (CDO 3) b: 3.14 (211, dd, J=61-1z,

J=17Hz) , 3wBZdstlahessld, J=17Hz, J=18Hz), 6.57 (1EL, t, Jpﬁlﬂéf)owﬂw&s
(1H, d, J=8Fz), 7.1-7.3 (211, n), 7.6-7.7 (311, m; Ms rn/z:

(M) . [ 0219 ] 43

spiro[imdazo[ 1, 2-a] pyri di n- 2(3H) one-3,2'-(4'-cyanoi ndan)1 (Conpound
59) 0220 Melting Point: 247.7 C (deconposition); NMR (CDCl3) 6:
3.26 (211 dd J=3Hz, J=18Hz), 3.93 (2H, dd, J=6Hz, J=18Hz), 6.56
(1H, t, 5]017 15 (111 d, J=7Hz), 7.23 (1H d, J=9Hz), 7.44 (1H,
d, J 8Hz) nz MS rn/z: 261 (M+). [ 0221

spiro[im d&'%t[‘% ?L"“?a'i ?%cfu ASEPRPRSAIOMY _ one- 3, 2' -i ndan] (Conpound 60)

47 [ 0222NMR (CDCls) &: 3.43 (2H, d, J=15Hz), 3.60 (2H, d, ]=15Hz), 6.49 (1H, d, ]=5Hz), 6.7-7.0
(5H, m), 7.12 (2H, dd, J=1Hz, J=6Hz);
MS m/z: 332 (M*).

[ 0201 ]
3,3-bis(2-thienylmethyl)imidazo[1,2-a]pyrimidin-2(3H)-one (Compound 50)
N._N
e
Lo
7

[ 0202 ]

Melting Point: 192 °C (decomposition);

NMR (CDsOD-CDClas(1:1)) 8: 3.54 (2H, d, J=15Hz), 3.76 (2H, d, ]=15Hz), 6.7-6.9 (5H, m),
7.11 (2H, dd, J=1Hz, J=5Hz), 8.23 (1H, dd, ]=2Hz, J=6Hz), 8.62 (1H, dd, J]=2Hz, ]=4Hz);
MS m/z: 327 (M*).

[ 0203 ]

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

\e)

[ 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)



Mel ting Point: 201-203 C; NMR (CDC13) 5: 3.22 (2H, d, J=17Hz), 3.91
(2H, d, J=171-1z), 6.74 (1H d, J=7Hz), 6.89 (1H, d, J=7Hz), 7.32
(411, s), %obofsobrdsgH, M, 7.79 (111, t, J=7Hz), 8.63 (ddtapdeordTdbR):
M5 mlz: 286 (W. [ 0223 ]

spiro[imdazo[ 1, 2-al pyridin-2(3H)-one-82'-((1,2,5-thiadiazo)[4, 5-¢€]i
ndan)] (Conmpound 61) [ 0224 ] Melting Point: 86-88 C, NWR
(CDC13-0)30D(1:1)) b: 3.44 (2H, d, J=18Hz), 4.00 (2H, d, j=18Hz),
6.71 (1H, t, Jg7Hz), 7.2-7.4 (211, in), 7.81 (1H t, J=7Hz), 7.97
(211, s): @%’ D 294 (M). [ 0225 |

spirolim dazo[ 2 ald.soqui nolin-2(3H)-one-3,2'-((1,2,5-thi adi azo)[4,5
-c]indan)] (Corrp62) 48 Melting Point: 271.5 C (deconposition);
NVR (CDC13) b: 3.39 (2H, d, J=16Hz), 4.04 (2H, brd, J=16Hz), 6.77
(1H, d, J=7Hz), 6.81 (1H, d, J=7Hz), 7.6-7.8 (2H, m, 7.82 (1H, brs,
1=8Hz), 7.99208H, brs), 8.65 (1H d, J=8Hz); Ms miz: 344 (W. [ 0227
]

Melting Point: 205 °C (decomposition);
NMR (CDsOD-CDCl(1:1)) : 3.41 (1H, d, J=15Hz), 3.76 (1H, d, ]=15Hz), 6.72 (1H, t,
J=7Hz), 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);
MS m/z: 274 (M*).

[ 0207 ]

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

[ 0208 ]

Melting Point: 214 °C {decomposition);

NMR (CDsOD-CDCls(1:1})) &: 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, |]=9Hz), 7.5-7.6 (2H, m), 7.74 (1H, t, ]=8Hz),
7.8-7.9 (4H, m); '

M5 m/z: 286 (M*).

[ 0209 ]

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

% N‘< 0

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

dd, J=4Hz, J=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, J=7Hz);



spiro[i'mi dazo[ 1, 2-a] pyri mi di n-2(3H) - one- 3, 2' -i ndan] (Conpound 63) N
fc [ 0228 1] Melting Point: 195.5 C (decorrposi tion); NWVR (CDC13) b:
3.17 (2H, Wodmbire). 3.92 (2H d, J=17Hz), 6.53 (1H, dshrsbzlhiross
J=6Hz), 7.44 (1H, dd, J=2Hz, J=6Hz), 7.32 (4H, s), 8.72 (1H, dd,
J=2Hz, J=5Hz); MS niz: 237 (Me). [ 0224 ]
spirolimdazo[ 1, 2-a] pyridin-2(3H)-one-3,2"-(5 -trifluoromethylindan)]
(Compound 64) [ 0230 Melting Point: 176.5-179.5 C; NWMR (CDC s) b:
3.25 (2H, MSatZHzM+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; M5 mz: 304
(W. [ 0231@pito[imdazo[ 1, 2-a] pyridin-2(3H)-one-3,2'-benzo[ e]i ndan]
(Compound 65) 49

3,3-di(2-butenyl)imidazo[1,2-a]pyrimidin-2(3H)-one (Compound 55)

I =

[0212]

Melting Point: 149.5 °C (decomposition);

NMR (CDCls) &: 1.55 (6H, d, J=6Hz), 2.51 (2H, dd, J=8Hz, ]=15Hz), 2.76 (2H, dd, ]<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, ]=5Hz);

MS m/z: 243 (M*).

[ 0213 ]

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

[0214]

Melting Point: 148.0 °C (decomposition};

NMR (CDCls) &: 3.24 (2H, dd, J=18Hz, J=22Hz), 3.88 (2H, t, }]=18Hz), 6.55 (1H, t, ]=7Hz),
7.01 (1H, t, ]=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)

=N

. N 0

OMe

[ 0216]



[ 0232 ] Melting Point: 256.0 C (deconposition); NVR (CDC13) 6: 3.33
(1H, d, J=17Hz), 3.56 (1H, d, J=17Hz), 4.09 (2H t, J=17Hz), 6.50
(1H, t, J=ydzhesodyedz (1H, d, J=9Hz), 7.29 (1H, d, J=7HzgcT/0P2603/080b53
d, J=8Hz), 7.5-7.7 (4H, n), 7.83 (111, d, J=8Hz), 7.92 (1H d,
J=6Hz); MS mz: 286 (Me). [ 0233 ] 46 :
3,3-diallylimdazo[1, 2-a] pyridin-2(3H)-one (Conpound 66) [ 0234 ]
Mel ting Point: 64-66 C. NMR (CDCls) 6: 2.56 (2H, dd, J=OHz, J=14Hz),
2.86 (2H, Wbitink ikt 150-443820 °C;4. 99 (2H, dd, j=1Hz, J=7Hz), 5.40 (2H,

3;7;]_;)1'42)71 1\@11%1 éa@g@b‘:gs‘_z‘?, dd =§1§z,gllﬂvﬂéiy S.Q-E.;]Eglgigm,ﬁhﬁﬁ%ﬁ;‘gizﬁ{(z&) [
0256 ] 3 30 %@%9@1 RGN g B o Fyrty ) P et (T

(Conpound ®BH)m/Z 2€8A36).] Mel ting Point: 245-247 C, NWMR (CDC13) b:
1.4-2.0 (12H, m), 2.9-3.1 (2H, in), 5.29 (1H, brd, J=10Hz), 5.8-6.0
(3H, in), 981111, t, J=7Hz), 7.17 (1H, d, J=9Hz), 7.5-7.7 (2H m;

spiro[imidazo[1,2-a]pyridin-2(3H)-one-3,2’-(5'-iodoindan)] (Compound 58)

=N

N 0

[ 0218 ]

Melting Point: 167-171 °C;

NMR (CDCls) &: 3.14 (2H, dd, J=6Hz, J=17Hz), 3.82 (2H, dd, J=17Hz, ]=18Hz), 6.57 (1H,
t, [=7Hz), 7.08 (1H, d, ]=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)

. N 0
CN

[ 0220 ]

Melting Point: 247.7 °C (decomposition);

NMR (CDClIs) &: 3.26 (2H, dd, J=3Hz, J=18Hz), 3.93 (2H, dd, J=6Hz, J=18Hz), 6.56 (1H,
t, ]=7Hz), 7.15 (1H, d, ]=7Hz), 7.23 (1H, d, ]=9Hz), 7.44 (1H, d, ]=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)



MS mz: 294 (M+). 50 [ 0237 3,3-diallylimdazo [2,1-a]

i soqui nol i n-2(3H)-one (Conpound 68) Melting Point: 108-110 C, NWR
(CDC13) b:Wo28m/E2s2 dd, J=8Hz, J=14Hz), 2.89 (2H, dd, RCIBH2(07/070963
J=14Hz), 4.9-5.1 (4H, m, 5.4-5.6 (2H, M, 6.91 (1H, d, J=7Hz), 7.25
(1H, d, J=7Hz), 7.6-7.7 (2H, n), 7.80 ¥1H t, J=8Hz), 8.57 (1H,
d,J=8Hz); M5 mz: 264 (M+). [ 0239 Exenplary Preparation 5 An

exenpl ary preparation of

spiro[imd 2, 1-al i soquinolin-2(3H)-one-3,4"-(1"-cydopent ene) ]

( Conpound halvi ng the general fornula below is described
hereafter. 32 An anpunt of 80 ng of Grubbs reagent (0.24 mol)
was added to a.{ﬂloroforn1so|ution (80 mM) of 1.0 g (3.8 nmol ) of
3,3-dialIyIim(j§§[2,1-alIsoquinolin-Z(SFD-one obtained in the sane
manner as in Exerplary Preparation 1 under an argon atnosphere and
heat ed under flux for 14 hours. The reaction m xture was allowed to
stand for dd®¥Zhg and the sol vent was renoved by distillation under
reduced pressure. Water was added to the residue and the m xture was
extract ed MagiPeiRt3PbA®  Wane several times. The extracted |ayers
wer e ri nsetNMB@EDOBY 6:\8 22K ad, JrEtEEg, 3091 @H, ane1Tiii)e67o0el, dayidy, 6189
magnesi um giih f a8, hess@ly §ny 6 Was ey VEesh @4, @!l;simia,' #b3 Qf, !apflgﬁz),-

reduced pr ur e &F he residue was chromat ographed over sillca gel
col um for%fzfizgé; é‘n (ethyl acetate : nmethanol = 10: 1) to obtain
748 ny (83.%%1 of the title conpound in the formof [ight brown
crystals. | Results of analysis of the obtained conpound are

gi ven- bel oy, J0&; {28874 2t S p A RBR AN Bl orle 27 (P12 5-thiadiazo)[4,5-clindan))

(Compound 61)
N
E NI G

T

[ 0224 }

Melting Point: 86-88 °C;

NMR (CDCls-CDs0D(1:1)) 9: 3.44 (2H, d, ]=18Hz), 4.00 (2H, d, J=18Hz), 6.71 (1H, t, -
J=7Hz), 7.2-7.4 (2H, m), 7.81 (1H, t, ][=YHz), 7.97 (2H, s);

MS m/z: 294 (M*).

[ 0225}

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

%,N
N0

N

NN

[ 0226 ]



obt ai ned conmpound was the targeted conpound. [ 0242 ] Melting Point
173.5 C (deconposition); NWR (CDCh) 6: 2.70 (211, d, j=17Hz), 3.30
(211, d, JwbAobgros795292 (2H, s), 6.89 (111, d, J=7Hz), 7pES3rrbdokbrooes
J=7Hz), 7.6-7.8 (21-1, m, 7.79 (1H, t, J=7Hz), 8.60 (111, d, J=7Hz);
MS miz: 236 (M). [ 0243 ] Exenplary Peparation 6 Conmpound 70 havi ng
the general fornmula below corresponding to starting materials was
prepared in the sane manner as in Exenplary Preparation 5. Results of
anal ysi s oMditireg Bdihai2Akb8 °C (dgoompdsitiore); gi ven bel ow for each conpound.

;Be E 98 ELZNL@@%@H%: 339821904, 3L 1280, QUIN oL ¥k a VRS F\es YR[IE e Ly R nd

spi r of 8- beﬁ]]z‘§/|doi§7ﬂﬁ)ro?a§'8{3£,2‘ﬂa o BP i Rr2 03 Dohid2 G Prn B8 b Bent ene
)] (Conpoukd®HzD) [ 0245 Melting Point: 178.5-180.5 C, NMR (CDC13) En
2.64 (211, MbmA=3600)., 3.29 (211, d, J=16Hz), 5.30 (211, s), 5.88
(2H, s), 6.49 (111, dd, J=6Hz, J=8Hz), 6.94 (111, dd, J=61-1z,

J=8Hz), 6.9D20AH, d, J=8Hz), 7.2-7.5 (511, m; MS mlz: 292 (M4). |
0246 Exenplary Preparation 7 An exenplary preparation of

3, 3- di pr opydizdj6iddzd1.Ret] priim ol (3ilane 32, -2vdehp{Qanthaund (631 1) - one
(Conpound 71) having the general fornula belowis described

hereafter. N
U’%O
N

[ 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, J=5Hz, J=6Hz),
7.44 (1H, dd, ]=2Hz, J=6Hz), 7.32 (4H, s), 8.72 (1H, dd, J=2Hz, j=5Hz);

MS m/z: 237 (M*).

10229

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

=N
oo
CF,

[ 0230 ]

Melting Point: 176.5-179.5 °C;

NMR (CDCls) d: 3.25 (2H, d, J=17Hz), 3.92 (2H, 4, J=17Hz), 6.57 (1H, t, J=7Hz), 7.1-7.2
(2H, m), 7.44 (1H, d, ]=8Hz), 8.5-8.7 (3H, m); '
MS m/z: 304 (M*).

{0231 ]

spiro[imidazo[1,2-ajpyridin-2(3H)-one-3,2"-benzo[elindan] (Compound 65)



52 [ 0248 An amount of 100mg of 10 % pal | adi um on carbon was added
to an ethanol solution (30 mM) of 300 ng (1.4 mol) of

3, 3-di al | yiosoekeaadsd, 2- al pyri di n-2(314) - one obt ai ned | ned¢g2602/0%963
manner as in Exenplary Preparation 5 and the m xture was subject to
catal ytic reduction at roomtenperaturé under a hydrogen atnosphere
overni ght. The insol uble substances were filtered off and the sol vent
was renoved fromthe filtrate by distillation under reduced pressure.
The resi dugs chromat ogr aphed over silica gel colum (hexane :

et hyl acet O: 1) to obtain 281 ng (90.3% of the title
compound in t form of crystals. Recrystallization from hexane-ethyl
acetate (10: 1) ded white crystals having a nelting point of
98.5-101 C Results of analysis of the obtained conpound are
gi ven bel ow. The resul ts show that the obtained conpound was the

t ar get ed cdrﬂ?é%:hd [ 0250 1 NNR (CDC13) 6: 0.86 (6H, t, J=7Hz),
0.9-1.1 (24 ‘g m, 1.4-1.6 (2H, m, 1.7-2.0 (6H m,
2.79 (211, Melmﬁl&ms 25%01 (qespmppsitiordiy) - VB miz: 222 (M). [ 0251 ]
Exenpl ary Nmpacmaﬂsm 3@3COphURLdiz],25.5960( 17 d HaViHy), 4.0e(28k ndeHHz), 6.50
formul ae cwiees]n | P82 {1 g‘@i Stﬁbhhﬁgztﬁ@t}?r& ﬁJygzwel@t@ ﬁli]f::p?-fsﬁli ) \75-5.8 "
sane manner e a esul ts of analysis o e
obtai ned c %Q EE F{?éﬁgégﬁg ‘gﬁf%fqeach conmpound. The results
show t hat &b@% (r%di conpounds were the targeted Conpounds 72 to
77. [ 0252

3, 3-di cycl dHf&R91-5, 6, 7, 8-t et r ahydr oi ni dazo[ 1, 2- a] pyri di n- 2(3H) - one

(Gonpound 723)d1a1?3:r311

X
/

[ 0234 ]

rludazo[l 2]a]pyr1dm—2(3H) -one {(Compound 66)

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), 5.40 (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, ]=7Hz), 7.59 (1H, d, J=7Hz);

MS m/z: 214 (M*).

[0235]

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

Y NSZ 0

[ 0236 ]

Melting Point: 245-247 °C;

NMR (CDCls) &: 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, ]=9Hz), 7.5-7.7 (2H, m);

MS m/z: 294 (M*).



Mel ting Point: 218-220 C; NVR (CDCI3) b: 0.9-1.4 (8H, m, 1.5-2.0
(18H, m, 2.79 (2H, t, J=6Hz), 3.30 (2H, t, J=6Hz); M5 mz: 302 (Me).
[ 0254 | wo 2008047952 o o PCT/IP2007/070963
3,3-di butyl-5,6,7,8-tetrahydroi m dazo[ 1, 2-a] pyri di n-2( 3H) - one
(Conpound 73) Melting Point: 35-40 C, %VWR (CDC13) b: 0.88 (6H, t,
J=7Hz), 0.9-1.4 (81-1, m, 1.6-2.2 (8H m), 3.2-3.4 (4H m; M5 niz
250 (M. [ 0256 ]
spiro[7,8,9, 10-tetrahydroi m dazo[ 2, 1-a] i soqui nhol i n-2(3H)-one-3,1"' -cyc
| opent anel (@é?qbound 74) [ 0257 ] Mel ting Point: 270.5 C
(deconposi tion); 3) 6: 1.8-2.2 (10H, m, 2.3-2.5 (2H, m,
2.6-2.8 (483 wllylanlﬁaz?lidlral'a°q“3“°}}1+z3(3ﬁir°3%(q0m°u&d 6§L7Hz); MB ml z:
242 (Me). [ 0258
spiro[imd [ 2,1-alisoquinolin-2(3H)-one-3,1" -cycl opent ane]
( Conpound _R4

N

/4

W

[0238 ]

Melting Point: 108-110 °C;

NMR (CDCls) &: 2.62 (2H, dd, J=8Hz, [=14Hz), 2.8% (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, J=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 analysts of the obtained compound are given below. The results show that the



[ 0259 Melting Point: 164.5-167.5 C, NVR (CDC13) b: 1.8-2.3 (6H m,
2.4-2.6 (2H, m), 6.94 (1H, d, J=7Hz), 7.33 (1H, d, J=7Hz), 7.6-7.7
(211, m, wo?’fosfokreszt, J=6Hz), 8.60 (1H, d, J=811z); MPaW@200288963
(Me). [ 0260 ]

spiro[5,6,7,8-tetrahydroi m dazo[ 1, 2-a]@yri di n-2(3H) - one- 3, 2' - benzof f|
I ndan] (Conmpound 76) Melting Point: 252.5 C (deconposition); NWR
(CDC13-CD30D(1:1)) b: 1.9-2.1 (411, m, 3.0-3.2(411, m, 3.50 (21-1,
d, J=18Hz) pbt@naofn@biinddyas Jet8gdied coripodnd7. 5 (211, n), 7.75 (211, s),
7.8-7.9 (211, m; Ms nmz: 290 (M+). [ 0262 ]

spiro[ 5, 6, 1,0842 kt r ahydr oi m dazo[ 1, 2- a] pyri di n-2(3H) - one- 3, 2' -i ndan]
(Compound 77) Melting Point: 276.5 C (deconposition); NWR

( CDC13- CD3Welting Paint 17435 °Q (dpcamppsifigrd1, ), 3.0-3.3 (411, m), 3.45 (214,
d, J=171- 1RMR @DEE) & 21 (2H, d, B=14HHiz3 30 (3H, A0=(7Ak)]) 5.95(2H, )/B.89112, dJ401), Vis} -

55 [ 0264 WLy, g, j=7Hz), 7.67.8 2H, m), 7.79 (1H, t, ]=7Hz), 8.60 (1H, d, J=7Hz);
MS m/z: 236 (M*).

[ 0243 ]

Exemplary Preparation 6

Compound 70 having the general formula below corresponding to starting materials
was prepared in the same manner as in Exemplary Preparation 5. Results of analysis
of the obtained compound are given below for each compound. The results show that
the obtained compound was the targeted Compound 70.

[ 0244 ]

spiro[8-benzyloxyimidazo[1,2-a]pyridin-2(3H)-one-3,4"-(1’-cyclopentene)]
{(Compound 70)

o2

=N,
C{éo
[ 0245 ]

Melting Point: 178.5-180.5 °C;

NMR (CDCls) 6: 2.64 (2H, d, J=16Hz), 3.29 (2H, d, ]=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 |



Exenmpl ary Preparation 9 Conpounds 78 to 81 having the general

formul ae corresponding to starting materials were each prepared in
the same nWRPES/EIPSEn Exenpl ary Preparation 1. Results ROT/EAeN7431963 of
the obtained conpounds are given below for each compound. The results
show t hat the obtai ned conpounds were ?he tar get ed Conpounds 78 to
81. [ 0265 ] 3, 3-bis(4-chlorobenzypi m dazo[ 1, 2-a] pyridi n-2(3H)-one
(Conpound 78) Melting Point: 293.0-296.0 (C). 1H NMR (CDCl1l3) tx 3.11
(2H, d, J= , 3.55 (2H, d, J= 14Hz), 6.62 (1H, t, J=7Hz), 6.78

(1H, d, J= .94 (4H, d, J=8Hz), 7.12 (4H, d, J=8Hz), 7.40 (11-1,
t, J=7Hz), (1 d, J7Hz) M mz: 382(|Vll[ 0267 ]
8-cycl opropyl hyI oxy-3,3-diallylimdazo[1, 2-al pyridin-2(3H)-one

( Conpound 79) 0268 ]| Melting Point: 139. 0 142.0 (O ; 1H NWR
(CDC13) b: !(2)012%5’10 40 (2H, m, 0.60-0. 65 (211 nm, 1.30-1.40 (114, m,

2.50-2. 60 , 2.80-2.90 (211, , .94 (2H, d, J=7Hz), 4.96
211, b H,

S “8Hy) | r S) a(a?&ﬁ& %?’ %ij_%ﬁzl)ﬂ /5 ‘}ﬁ%ggtlg%i ca%omj\ra?%g?Zd ﬁ}gn mtll‘uino% Q%Hé()n

(5. 4). 56 @é 0 mg (1.4 mmol) of 3,3- dlallyhmldazo[l 2-a]pyridin-2(3H)-one obtained

spiro[im daxzd[e]spﬁreax}q)mer gH in 268 plar 0 Rep3ralion ((4ind hjid mbetyrel witapject to

(Conmpound &Qkhiytic reduction at room temperature under a hydrogen atmosphere overnight.
The insoluble substances were filtered off and the solvent was removed from the
filtrate by distillation under reduced pressure. The residue was chromatographed
over silica gel column (hexane : ethyl acetate = 10 : 1) to obtain 281 mg (90.3%) of the
title compound in the form of crystals. Recrystallization from hexane-ethyl acetate

(10:1) yielded white crystals having a melting point of 98.5-101 °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) 3: 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.

[02521

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

%



0270 ] Melting Point: 240.0 C (dec.); 1H NWR (CD30D) b: 3.17 (1H, d,
J=17Hz), 3.19 (1H, d, J=17Hz), 3.50 (1H, d, J=17Hz), 3.61 (1H, d,

j =1. 7THz) , WORB&WAMs2d, J=8Hz), 6.70-6.80 (2H, m, 7.07 KCIHP2¢p7/070963
J=8Hz), 7.12 (1H, d, J=9Hz), 7.51 (1H d J=7Hz), 7.81 (1H, d,
J=8Hz); M5 mz: 352 (M). [ 0271 ]

spi ro[ 8- hyci roxy-i m dazoll, 2- alpyrldln-2(3kb-one-3,2'-indan]
(Compound 81) OH [ 0272 ] Melting Point: 285.0-290.0 C, 1H NWR
(CIKHS) b %2827 (2H, d, J=17Hz), 3.91 (2H, d, J=17Hz), 6.57 (1H, dd,
J=6Hz, dﬁ % 82 (1H, d, J=6Hz), 7.27 (1H, d, J=7Hz), 7.31 (4H,
S); IVB MZM%%M{EQ 215{4@20@ ] Exenpl ary Preparati on 10 Conpounds 82
to 83 haV| f po terials
wer e each ﬁﬂngﬁ ?dhmg niﬁ%od’{lgé ﬂqg%gﬁ’[ﬁita?f%@n%r(gﬁfbn 5.

Resul ts of Jhdiysi s of the obtained compounds are given bel ow for
each conpoMim/zIb& egul ts show that the obtained compounds were the
target ed Conpounds 82 to 83.

[ 0254 ]

~ 3,3-dibutyl-5,6,7,8-tetrahydroimidazo[1,2-alpyridin-2(3H)-one (Compound 73)

Sl

[ 0255 ]

Melting Point: 35-40 °C;
NMR (CDCls) &: 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-alisoquinolin-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, [=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)



[ 0274 ] 57 82) Ov -N 60 [ 0275 ] Melting Point: 200.0-202.0 C
11-1-NMR (CDC13): 2.64 (2H, d, J=17Hz), 3.29 (2H, d, J=171-1z), 3.96
(3H, s), SwW8RRAM7IS2 s), 6.57 (11-1, dd, J=7Hz, J=8Hz) ,P@E/BL0070F6,
J=8Hz), 7.29 (1H, d, J=7Hz); M5 mz: 216 (Me). 0276

spi rof 8- cycl opr opyl nmet hyl oxyi m dazo| 1,524a] pyridin-2(3H)-one-3,4"-(1"-
cycl opentene )1 (Conpound 83) 0277 Melting Point: 134.0-137.0 C

1H NWVR (CDC13) b: 0.35-0.40 (2H, m, 0.60-0.70 (2H, m, 1.30-1.40

(1H, m, 2.6% (2H, d, J=16Hz), 3.28 (2H, d, J=16Hz), 3.98 (2H d,
J=7Hz), 5. s). 6.54 (1H, dd, J=7Hz, J=8Hz), 6.92 (1H, d,
J=8Hz), 7.2 %CH, J=THz): MB mz: 256 (Me).

[ 0259 ]

Melting Point: 164.5-167.5 °C;

NMR (CDCls) &: 1.8-2.3 (6H, m), 2.4-2.6 (2H, m), 6.94 (1H, 4, ]=7Hz), 7.33 (1H, d,
J=7Hz), 7.6-7.7 (2H, m), 7.79 (1H, t, J=6Hz), 8.60 (1H, d, J=8Hz);

MS m/z: 238 (M*).

[ 0260 ]

spiro[5,6,7,8-tetrahydroimidazo[1,2-a]pyridin-2(3H)-one-3,2’-benzo[f]indan]
{Compound 76)

Cipe
s

)

[ 0261 ]

Melting Point: 252.5 °C (decomposition);

NMR (CDCls-CDs0OD(1:1)) d: 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)

(o

[ 0263 ]

Melting Point: 276.5 °C (decomposition);

NMR {CDCls-CDs0D (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*).



0278 Exenpl ary Pharnmaceutical Fornul ation The foll ow ng table shows a
typi cal pharmaceutical conposition that may be adm ni stered accordi ng
to the i nvWRPEN479520279 | Conponent Quantity per 10 npPGTEBRNT/070963
Quantity per 60 ng tablet Conpound 24 ng 60 ng Mannitol 95.9 ngy
45.9 mg WD 2008/ 047952PCT/ JP2007/ 0709 58 M crocrystalline
cellulose 19.3 ng '

[ 0264 ]

Exemplary Preparation 9

Compounds 78 to 81 having the general formulae corresponding to starting materials
were each prepared in the same manner as in Exemplary Preparation 1. Results of
analysis of the obtained compounds are given below for each compound. The results

show that the obtained compounds were the targeted Compounds 78 to 81.
[ 0265 ]

3,3-bis(4-chlorobenzyl)imidazo[1,2-a]pyridin-2(3H}-one (Compound 78)

[ 0266 ]

Melting Point: 293.0-296.0 (°C).

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

5

[ 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, ]-7Hz);

MS m/z: 284 (M*).



19. 3 nmg Low substituted hydroxypropyl cellulose 7.0 ng 7.0 ny

Hydr oxypropyl cellulose 5.0 ng 5.0 ng Magnesium stearate 2.8 ng 2.8
ng Total 1WO.2008/479620.0 ngy [ 0280 The present inventi oPCTE2058¢0%Dbed
above using exanples. The exanples are gi ven by way of exanple. It is
understood by a person in the art that°®arious nodifications are
avai l abl e and those nodifications are included in the scope of the
present invention.

[ 0269 ]

spiro[imidazof1,2-a]pyridin-2(3H)-one-3,2"-(4"-hydroxy-indan)] (Compound 80)

[ 0270}

Melting Point: 240.0 °C (dec.);

1H-NMR (CDsOD) &: 3.17 (1H, d, ]=17Hz), 3.1.9 (1H, d, J=17Hz), 3.50 (1H, d, ]=17Hz),
3.61 (1H, d, J=17Hz), 6.63 (1H, d, [=8Hz), 6.70-6.80 (2H, m), 7.07 (1H, d, J=8Hz), 7.12
(1H, d, J=9Hz), 7.51 (1H, d, ]=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

=N
% N o

[0272)

Melting Point: 285.0-290.0 °C;
1H-NMR (CDCls) 8: 3.22 (2H, d, J=17Hz), 3.91 (2H, d, ]=17Hz), 6.57 (1H, dd, J=6Hz,
J=7Hz), 6.82 (1H, d, ]=6Hz), 7.27 (1H, d, ]=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



[ 0281 ] For exanple, the above exanples used mice as a manmmal.
However, other mammal s i ncluding human can be used. Even in such
cases, thewalowa4@apounds 1 to 83 exhibit anti depr essarmtT/r2007/070963
neuroprotection, anyloid f3 deposition inhibitory, or age retardant
activity in other manmals including hufan. 59 1. A heterocyclic
compound having the general formula (1) [Chem 1] R (I) R4 in
the general formula (lI), the structural unit havihng the general
formula (1B%) [Chem 2] (I1) is one or nore structural units selected
frommultiple types of structural units having the general fornula

(rrry: [Che%&ﬂ
=N

e

[ 0275 |

Melting Point: 200.0-202.0 °C;

1H-NMR (CDCls): 2.64 (2H, d, J=17Hz}, 3.29 (2H, d, J=17Hz), 3.96 (3H, s), 5.88 (2H, s),
6.57 (1H, dd, J=7He, J=8Hz), 6.91 (1H, d, J=8Hz), 7.29 (1H, d, J=7Hz);

MS m/z: 216 (M*).

[ 0276 ]

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

J
Q—,Né o

[ 0277 ]

Melting Point: 134.0-137.0 °C;

1H-NMR (CDCls) : 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, ]=7Hz), 5.88 (2H, s), 6.54 (1H, dd, ]=7Hz,
J=8Hz), 6.92 (1H, d, ]=8Hz), 7.28 (1H, d, ]=7Hz);

MS m/z: 256 (M*).

{0278 ]

Exemplary Pharmaceutical Formulation
The foilowing 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




C?,, NY in the general formula (I), R and R2 each are one or nore

functional groups independently selected fromthe group consisting of

a hydr ogenW&298/04A%k ogen at om hydroxy group, am no gr oRGEL/IP2007/070963

acetyl am no group, benzylam no group, trifluoronethyl group, Cl-C6

al kyl group, G -05 al koxy group, and -éS(CHZ) n-R5 (R5 is a vinyl

group, C3-C6 cycl oal kyl group, or phenyl group, and nis 0 or 1); R3
f H |

)
arounc—i1t ndoanandaont | v cnl An
T T

and R4 eaCII _are Cne _Cr oefre “an : Cnal Ygroupo T 114 CTTOaCTItTy J A2 't'eu
fromthe g : I BBogen atom Cld ég':”éﬂg.(y! group,
C3- 05 cycl )®®) -R6; alternativ®™®8 R3 and R4
t oget her f having the general farmila (1V): [Chem 4]

sai d R6 i 9 Hyvwoxgpromyl eeulorst | bh@imggr oups sel ect ed50rmogn t he group
consi st i nq Mdgnasiuinpgéargteoup, EX.himpyl qgroup, phenyR.8(agi ch nay be
substitutgdobyy a Cl- C6 al kyl praowpng C1- C8 al koxy | ga@eimg hydr oxy
group, 1 or 2 halogen atons, di Cl1-05 al kyl am no group, cyano group,
nitro group, carboxy group, or phenyl group), phenethyl group,

pyri dyl gropmg,gthi enyl group, and furil group; said R7 is a hydroge
atomor Cl1-C6 alkyl group; in the general formula (1V), the ’
struct ural ThaipkesBnt iSve@iRned dd¥riBedSdbioMe Lisih@bxdnplbS Theekatplesadelg@an by

ltiple t . i i no. t . ) )
[TuChelmp 5? *W%%sof 2 v?ﬁl@.“ﬁﬁé’&r?cieréf@éél?y DBYEAGinteHE a9 B0E VB iod Hh ki a oW are

available and those modifications are included in the scope of the present invention.
[ 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.



Is N said structural uni't B binds at a position marked by * in the
general formula (V) to forma spiro ring; and R8 is one or
nore functional groups selected fromthe group consisting of a
hydrogen atom hal ogen atom hydroxy group, Cl-C6 al koxy group, cyano
group, and trifluoromethyl group; for use as an anti depressant,
a neuroprotective agent or an age retardant. 2. The heterocyclic
conpound according to Caim1l selectedsdromthe group consisting of:
,3-d i benzylimidazo[1l ,2-a]pyridin-2(31-1)-o0ne,
spiro[imdazo[1, 2-al pyridin-2(3H)-one-3, 2" -indan],
3, 3-di propy i m ﬂa«r&&r%c?cu@]cewﬁodh@h&(mﬁ%‘l)rre%&eral@éfmuia 0
3,3-di butylimdazo[ 1, 2-a] pyridin-2
5, 5- di benzyfhemdidzo[ 2, 1- b] t hi azol - 6(5H) - one, 3,3-d i benzylim dazo[ 1
, 2-a] pyri mg,d H12(3m one,
splro[lnldaz %pyrldln 2(3H) - one-3, 2 (4 -fluoroindan)],
spi ro[im daz | pyrt-e-{d- 2(31- 0-one-3, 2' - (4' -cyan0|ndan)]
spiro[inidé%o[ZR ™) i soqui nol i n- 2( 3H) - one- 3 2' -indan],
spiro[imdazo[1, 2-al pyridin-2(3H-one-3, 2" 4(1,2,5- thladiazo)[4 5-c]in
dan)], spi r@fﬁé@éﬂ@za[famﬂn@hpxné Q%rt@ﬂttﬁka?lﬁrﬁfﬂa\mgqetha génetal fimbia (11)
splro[lnldazo[z 1-a] |squ|no in-2(31-1)-one- (11- cyclopentene)]
3, 3- bi s(4- chIorobenz@ﬁ*Wh? azo[1 , 2-a] pyridin-2(3H)-one,
8- cycloprogéggn¢hyloxyua_g{ggalIyllnldazo[l 2-a] pyridin-2(3H)-one,
spiro[imd ] pyridi n="2(3H) -one-3, 2'-(4'-hydroxyi ndan)],
spi ro[ 8- hydroxy-i m dazo[ 1, 2- al pyri di n- 2( 3H) - one- 3, 2' - i ndan] ,
fp' " of 8- ety bTiAZ Aot PRI delicRscHihnMISe Bysbs of diradial @agnt ene)
spi ro[8 cyduawgdwgmrﬁyﬂoanylarﬂluazo[l 2-a] pyridin-2(3H-one-3,4'-(1'-
cycl opente e 3. The heterocyclic conpound according to Caim1 or
2 for use an Antidepressant wherein said antidepressant is orally

adm ni st er ed 4. terocycli rrpound ac ng to any one of
Clalmslt@#% an antid er &7 p=oai d
ant i depress uppre ae @ or noke dl SO ders sel ected from

the group consisting of depression, manic depressive psychoses,
obsessi ve-conpul si ve disorder, panic disorder, and anxketyyi sorder
in mmals. 5. The het%rogycllc cor’g)o d according to Claim1l for

use as a neg\;[dg/g &Scti v , @l d heterocyclic conpound is
spiro[imda 2- 4] py 2(3H) E' ‘-indan]. 62 6. The

het er ocycl "ﬁfﬁﬁ%%%’%ﬁﬁiﬁg! ng to CI ai m 1 or 5 for use as a

neur opr ot ect i Ve" agent in said neuroprotectant is orally
adm ni st er &4.and Rz each are one or more functional groups independentily selected from

the group consisting of a hydrogen atom, halogen atom, hydroxy group, amino
group, acetylamino group, benzylamino group, triflucromethyl group, C4-Cg alkyl
group, C4-Cg alkoxy group, and -O-(CH2)n-Rs5 (Rs is a vinyl group, C3-Ce
cycloalkyl group, or phenyl group, and n is 0 or 1);

- R3 and R4 each are one or more functional groups independently selected from

- the group consisting of a hydrogen atom, C4-Cs alkyl group, C3-Cg cycloalkyl
group, and -CH(R7)-Re; alternatively, Rz and R4 together forms a spiro ring
having the general formula (IV):
[Chem 4]



7. The heterocyclic conmpound according to any one of Clains 1, 5to 6
for use as a neuroprotective agent, wherein said neuroprotectant

i nhibits one or nore cerebrovascul ar disorders selected fromthe
group consisting of transient ischemc attack, cerebral henorrhage,
subarachnoi d henorrhage, intracranial henorrhage, cerebral infarct,
and hypertensi ve encephal opathy in mammals. 8. The heterocyclic
conpound according to Caim1l1 for use &5 an age - retardant, wherein
sai d heterocyclic conmpound is spiro[imdazo[1, 2-a]pyridin
2(3H)-one-3,2'-indan]. 9. The heterocyclic conpound according to
Claim1l or B8 for use as an age retardant, wherein said age retardant
is orally adii, 28 red. 10, The heterocyclic conpound according to

any one of i 1, 87or gIMar use as an age retardant, wherein said
age retardarmt e tae ds the average life expectancy in nmanmal s.

said R is one or more functional groups selected from the group consisting of a
_vinyl group, ethinyl group, phenyl {which may be substituted by a C4-Cs alkyl
_group, C4-Cg 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 Rz is a hydrogen atom or C4-Cg 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 5]

CCEs < |

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, C1-Cg alkoxy group, cyano
- group, and trifluoromethy! group;
for use as an antidepressant, a neuroprotective agent or an age retardant.

2. The heterocyclic compound according to Claim 1 selected from the group
consisting of;

3,3-dibenzylimidazo[1,2-a)pyridin-2(3H)-one,
spiro[imidazo[1,2-a]pyridin-2(3H)-one-3,2’-indan],
3,3-dipropylimidazo{1,2-a]pyridin-2(3H)-one,
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3,3-dibutylimidazo[1,2-alpyridin-2(3H)-one,
5,5-dibenzylimidazo[2,1-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)],
“spirofimidazo[1,2-alpyridin-2(3H)-one-3,2'-(4"-cyanoindan)],
spiro[imidazo[2,1-alisoquinolin-2(3H)-one-3,2'-indan],
_spiro[imidazo[1,2-alpyridin-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-alisoquinolin-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,
- spirofimidazo[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-ajpyridin-2(3H)-one-3,4'-(1"-cyclopentene)], and
: spiro[8-cyclopropyimethyloxyimidazo[1,2-a)pyridin-2(3H)-one-3,4'-(1'-
cyclopentene)l.

3. The heterocyclic compound according to Claim 1 or 2 for use as an
antidepressant, wherein said antidepressant is orally administered.

4, The heterocyclic compound according to any one of Claims 1 to 3 for use
as an antidepressant, wherein said antidepressant suppresses 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.

5. The heterocyclic compound according to Claim 1 for use as a
neuroprotective agent, wherein said heterocyclic compound is spiro[imidazo[1,2-
' a)pyridin-2(3H)-one-3,2'-indan].



62

6. The heterocyclic compound according to Claim 1 or 5 for use as a
- neuroprotective agent, wherein said neuroprotectant is orally administered.

7. The heterocyclic compound according fo any one of Claims 1, 5 to 6 for
use as a neuroprotective agent, 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.

8. The heterocyclic compound according to Claim 1 for use as an age
" retardant, wherein said heterocyclic compound is spiro[imidazo[1,2-a]pyridin-
' 2(3H)-one-3,2-indan].

9. The heterocyclic compound according to Claim 1 or 8 for use as an age
retardant, wherein said age retardant is orally administered.

10.  The heterocyclic compound according to any one of Claims 1, 8 or 9 for
use as an age retardant, wherein said age retardant extends the average life
expectancy in mammals.



