WD 2008/ 047951PCT1JP2007/ 070962 1 DESCRI PTION An Al zhei nmer's Di sease
Progression I nhibitor containing heterocyclic conpound havi ng

speci fi c svouwasosesiFl ELD OF THE | NVENTI ON [ 0001] The pPE€T@PR007/070962
invention is in the filed of nedicinal chem stry and relates to an
Al zhei mer' s di sease progression inhibltor containing a heterocyclic
conpound having a specific structure. BACKGROUND OF THE | NVENTI ON

[ 0002] Al zheinmer' diseases is denenting neurodegenarative disorder
for which there is no effective DESERIPTIONt present. Genetic and

bi ol ogi cal studi es provide evidence that the production and
deposition of anyloid-(A) contribute to_the, etiolo }l zhe

di sease (for AsxAlgheimers Disnage Pregressiorrinhipiter FW§§‘¥%

June 2004, Trends Neur 0SCiom poithd Hdving dﬁeit)-uciand Sci ence 297,
353-356(2002)). Therefore an anyl oi d eposition inhibitor will be
useful agent as Al zheinmer's di sease progression inhibitor [0003]

y- Secr et &80 @F FiHiMVBNEOHr e devel oping for inhibiting the production
of anyloid , but these conpounds will have adverse side effects
because ofl0t0hkir inhibitory activity of Notch gene or N Cadherin (for
exanpl e, 'ﬁ@?re&entﬁlv@ﬁhon@hﬁ%e,m&mﬁ medfoBOl4h4bidBP LROBIR)E) to amigheieisi s a
conponent Cur cuna_ | Mpduhd RaviRg JEpeaifiDititictuan d
has anti |‘H?efse YR ory }%antl oxXI ﬁngeg&ggﬁtd%ﬁy equi s%l ?nt to
prescri bed nonst er 0| daI antiinflamuatory drugs (NSAIDs). Studies have
shown t hagacergreumonons e Isivierstiamy| oi d-rel at ed pat hol ogi es. However,
curcumin does not inhibit anyloid deposition at satisfactory |evels
(for exarm]]mm]see Phar maci a, Japanese Pharmacol ogy Associ ation,

Vol . 38, I\ngelfn H?egages 129%éntln§fﬁ%ﬁﬁ>ﬁ@g&1amﬁ@algosdeat it winDly tibeeramg T O
developnen

ctive drugs.havin r
S de of f etfostivg BEUMFAEIGRER. Sronrit BPHAPRiE) i prodjdeSelachRiniane
W01/ 009 1@bduetieh Becdepetition of amdpidef(hEhedntiensr e BeieAloRB SWT2FEEE907
ﬂ' scl ose fral fsQ (M BGH A8 sbdDF aEiSs & 08ispbdlivag Vwmmycﬁne&wgrﬁam%
avi ng speci r et &I ACYLLi & GoMmHP @8e
as brain Nﬁ‘h’é‘f‘?‘ ﬁé %ﬁ%ﬁgﬁg) f"é‘gamem%’t%g't%gaa'?n@ %@%é(?%r%n h@?s gnd
nenory acqepcslttomomlﬂlbéolewtlh‘I?ﬂlselﬁu!;wec}éf‘s Wh%l@ﬁiﬁ‘?ésed%*ﬁé?ﬁr?séion %87 ner"
di sease anfhggl ated di sorders. But the inhibitory activity of anyl oi d

deposi tion_and t Hﬁlg% ?or}é z?rl E%vie%y%gtf& Mm‘?g thP 5&%&%&'0@%&@@ wheHeser ' s

di sease aF&8HKHEe 1ose 9) et of I
Publ i cat i ovmpgendgwillieoeBiverseside @Sﬁff(n‘t’)eét‘“sﬁf’éa ‘ﬁﬁ‘ ’é’g’rti’g?’iyé‘ﬁtm“y Op':%éf ?egoﬁ'
No. 2002/ OR08REpin (fM@xﬁﬂ@&/sM?lﬂ&l@@ﬁJF&@@%MﬂEm SURMIRYS CmpPEDt

| NVENTI ON é 005 a;o F}ﬁ% ‘{;‘?QH QnBERtVa!nd@lés ARirfhBRRicREndS
di sease pfogressi o I'tor

Anyl oi d f 3ntheplasve 4CBWW(?&H{V51FW|"?|5I%§“¥1§€ IE{;’E a??‘%gg%nlﬂénﬁ%éy hltué @S}g{ﬂﬁg

gener al F@fidids Radelshown that curcumin inhibits amyloid-related pathelogies. However, curcumm
does not inhibit p amyloid deposition at satisfactory levels (for example, see Pharmacia,
Japanese Pharmacology Association, Vol.38, No.9, 891-892, 2002). Therefore there is a strong
demand for development of effective drugs having an sufficient effect and fewer side
effects.
(0004]
Booklet of International Publication No. WOQ01/009131; 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. But the inhibitory
activity of amyloid § deposition and the inhibitory activity of progression of Alzheimer’s
disease are not disclosed (for example, see Booklet of International Publication No. 01/009131;
and Booklet of International Publication No.2002/060907).



R4 [0006] or a pharmaceutically acceptable salt or hydrate thereof.
[0007] In the general Forrmula (I), the structural unit having the
general fovonboa/ofds) is one or nore structural units s@CEIPWUT/60LN
mul tiple types of structural units having the general Formula (E).
SNSNItt at [0008] In the general2zFormula (1), RL and R2 each are
one or nore functional groups independently selected fromthe group
consisting of a hydrogen atom hal ogen atom hydroxy group, am no
group, acRiwiAWorangnesRridienzyl am no group, trifluoromethyl group,
Cl-C6 al kyl group, G -Cs al koxy group, and -O (CH2)n-R5, wherein R5
i's a vinylpggoup, C3-C6 cycloal kyl group, or phenyl group, and nis O
or 1. [ Oqgg Lresent invention provides an Alzheimer’s disease progression inhibitor from their
inhibitory activity of Amyloid B deposition containing a heterocyclic compound having the

general Formula (D)

a F’;\‘Z:o --------- ®
Rz Ry
R4
[oous]
or a pharmaceutically acceptable salt or hydrate thereof.
[0007]

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

N SN SN

Cime. = . e

[0008]
In the general Formula (I), Ri and Rz each are one or more functional groups independently
selected from the group consisting of a hydrogen atom, halogen atom, hydroxy group, amino
group, acetylamino group, benzylamino group, trifluoromethyl group, C1-Cs alkyl group, C1-Ce
alkoxy group, and -O-(CH2)n-Rs, wherein Rs is a vinyl group, Cs-Cs cycloalkyl group, or phenyl
group, and nis 0 or 1. .

[0009)
Furthermore, in the general Formula ([}, Rs and R« each are one or more functional groups

independently selected from the group consisting of a hydrogen atom, C1-Cs alkyl group, Cs-Cs



Furthernore, in the general Fornmula (1), R3 and R4 each are one or
nore functional groups independently selected fromthe group

consi st i ngvQRU&/VHWEr ogen at om Cl1-C6 al kyl group, C3- CBCTRPWYHITBMEKYI
group, and -CH(R7)-R6; alternatively, R3 and R4 together forma spiro
ring having the general Formula (1V):3 [0010] R6 is one or nore
functional groups selected fromthe group consisting of a vinyl
group; ethinyl group; phenyl optionally substituted by a Cl-C6 al kyl
group, Cls @@al@h Igfv&y A0 OCHRR) R te ¥ v@lyPRHANd R4 t0gettr foah @ geirv rixtgdsipg die
Cl1- Ceal ky r}oﬂg kiﬁ cyano group, nitro group, carboxy group, or
phenyl grﬁ?ﬂ%ﬁlﬁ $1 group; pyridyl group; thienyl group; and
furyl grogp. The above R7 is a hydrogen atomor G -C6 al kyl group.

[ 0011] Fur' [_Q__t_tkgwgeneral Formula (IV), the structural unit
B is one or [ tructur units selected fromnultiple types of
struct ur aRz uni havi ng the general Formula (V). The structural unit
B binds at a posistion marked by * in the general Fornula (V) to form
a spiro ring. [0012] Ra is one or nore functional groups selected

fromthe g@gp) consi sting of a hydrogen atom hal ogen atom hydr oxy
group, af koxy group, cyano grou aﬁd trlfluoro Ig%

[0013] Th]é“%%m?b{!i‘ﬁﬁ Oqﬁésmr%felg &%&} SAPSANIENG aa"%’é VET® 0

t he progr gssp;@herl oplondlismesihBedliysgase a!kyl[@@MP-qhécomgfehmh(ﬂﬁmaY o)
rel ates t oﬁh% hﬁ‘ml Oéeh%ngfdﬁ PN BFahiRb ¢ Rlip AY %B%&J{I%rm&o o‘i?ﬁcﬁfbok}ﬂ a

human i n ere ri sing ‘admnrsterin
ef fecti vegfﬁﬁhlﬁ’ﬁi’h"&f’l %"%Hl&'j‘ﬁtﬁﬂl ﬁ‘u‘gﬂﬂ’ ‘{}L%m‘é%ﬁ}@%gﬁ gfﬁolg mu H"mal%)“ﬁl Bri ef

expl anat i sieveRs it deydisgamknger Ci-Ce alkyl group.
(0011]

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.

O, o

e, <3, <O

[0012]
Rs is one or more functional groups selected from the group consisting of a hydrogen atom,

halogen atom, hydroxy group, Ci-Cs alkoxy group, cyano group, and trifluoromethyl group.
(0013]

The compounds of Formula () may be used as an a delayer of the progression of Alzheimer's

disease..

[0014]

The invention also relates to the inhibitor of progression of Alzheimer's disease in a human in
need thereof, comprising administering to the human an effective amount of a compound

having the general Formula (I).
Brief explanation of the drawings

[0015]

Fig.1 contains photographs for explaining the effect of Compound 1 on the number of

amyloid B-immunoreactive cells in senescene acecelerated mice (SAMPB8).



[0015] F ig.1 contains photographs for explaining the effect of
Compound 1 on the nunber of anyloid Vi nmunoreactive cells in
senescene WoeUBE##+Wied mce (SAMP8). 4 Fig.2 depicts aP§TdpHOEeiesez
representation for explaining the effect of Conpound 1 on the nunber
of anyloid 8-immunoreactive cells in senescene accel erated mce
(SAVMP8) . BEST MODES FOR CARRYI NG QUT THE | NVENTI ON [ 0016] Enbodi nment s
of the present invention are described hereafter. Enbodi nents bel ow

rel ate topan L.7hel ABhicl EhERAGBDLPSH BT éftll BUbAPoGRNATh idiber
contalplng a he%ggoc cl!c congqﬁnd haVIQ% tﬁs a?ﬁve.g %éLﬁQ d
speci fic SEPWPGFd FHEBI T 27 RIRES WP ATV EE ) ant S Fmaceutical |y

acceptable carriers or diluents. D30171 The Al zhei ner's di sease
progression inhibitor contain a heterocyclic conpound having the

gener al Eg%ggpgD%%éégg%Bg%ﬁégﬁi@%aﬁ&EﬁﬂgharnaceuticalIy accept abl e

salt or eral “For mul a (I'), the structural
uni t havinﬁﬁhﬁe general Fornmula (Il1) is one or nore structural units

selected f mul tiple types of structural units having the general
For mul a ( Embydi@ehty of the pretent igvention are described hereafter. Embodiments below relate to an

Alzheimer’s disease progression inhibitor composition containing a heterocyclic compound
having the above described specific structure (azaindolizinone derivatives) and
pharmaceutically acceptable carriers or diluents.

[0017]
The Alzheimer’s disease progression inhibitor contain a heterocyclic compound having the

general Formula (I):

Ry

Ef';zzo S—
R Ry

Rq

[0018]
or a pharmaceutically acceptable salt or hydrate thereof.
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
().

N S =N N
[0019]
Furthermore, in the general formula (I), R1 and Rz each are one or more functional-groups
independently selected from the group consisting of a hydrogen atom, halogen atom, hydroxy
group, amino group, acetylamino group, benzylamino group, trifluoromethyl group, Ci-Cs
alkyl group, C1-Cs alkoxy group, and -O-(CHz)n-Rs, wherein Rs is a vinyl group, Cs-Ce



[ 00191 Furthernore, in the general formula (1), RI and R2 each are
one or nore functional troups independently selected fromthe roug
consi st i ngV@RUEHYTr ogen atom hal ogen atom hydroxy gPBIPE20&M7MS
group, acetylam no group, benzylam no group, trifluoronethyl group,
G -C6 al kyl group, C-Cs al koxy group,® and -0-(0-12)n-Rs, wherein R5
is avinyl group, C2-C6 5 cycloal kyl group, or phenyl group, and n
is O or 1. [0020] Furthernore, in the general Fornula (I), R3 and R4
each are ghRalbyl gidvpeorfiphagi ponplandhaups 1i ndependent |y sel ected from

t he group @63 sting of a hydrogen atom GCi-Cs al kyI group, C3-GCs
cycl oal kyl group, and -CH(R) -Re; alter nat| veI R4 t.oget her
form a SpfuBernerg lmﬁwﬁ&r ﬁ%mtyé%{@r%ﬂa“@ Btsath a\?f more g{'ﬁ’@? FBHR

above Rs indef@Rdently sei@fed ffodntbe ponpkorgisingas a gdre@anedmi, Cofs kg 89?‘“@1.@3 -Ce
consi stin E‘,F[Elﬂ_ IforRRlsb R Bhg Naving the
substi t ut %&B%lkﬁg%@y%sdg 1%?%5%?% ?gﬁﬁé%@‘%oup, Eydr oé(y grgoup,
| or 2 hag‘ﬁ‘ﬁ forpdadV)idi G -Cs al kyl am no group, cyano group, nitro
group, cagboxy group, or phenyl group), phenethyl group, pyridyl

group, thi o roup, and, furyl group. The above R7 is a hydrogen
atomor G- al g'r"c’)ijid( FOOZZ] In the general Formula (1V), the
st ruct ur alrzuni is one or nore structural units selected from
mul tiple types\ of jstructural units having the general Formula (V).
The structural it Bbinds at a position marked by *in the general
Formul a (\/E0 #@ forma spiro ring. [0023] Here, Rs is one or nore
functi onal 8 ups selected fromthe group consisting of hydrogen

atom hal Egeabomlﬁﬁmonhydmewfun}hmabgo@&% ﬁ?@&?‘eﬁ%’lﬁ’ﬁmﬁ'ﬂi‘ﬁﬁB H¥iexlp,
and trifly Qenyl y slbsttuiedl By HEL@RDGYHbiS ceo:nqucu@@roup,

St r uorur 23 ?f?gyeﬁr@%fne ?ya‘?ﬁe{‘ il PO e an%“’%ﬁ's’“r ﬁf"“?ur e
(racenic rasbOyigeQupi @rphenyd gi?r‘éls Eli‘ﬁr‘ethylrﬁT%‘{PePVf@é&%fg“P' Hpeybgropp s

i ncl uded igRubhehdbasReyHyd Hge0ipawhd:-0sig] group.he enbodi ment s
descri bed hﬁﬁﬁr' [ 0025]

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.

0. S
I Ep, <1 <0

(0023]
Here, Rs is one.or more functional groups selected from the group consisting of a hydrogen
atorn, halogen atom, hydroxy group, C1-Cs alkoxy group, cyano group, and trifluoromethyl
group.

[0024]
When the heterocyclic compound having the general Formula ([) has asymmetric carbon atoms

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

used in the embodiments described later.

[0025]
The heterocyclic compound has the general Formula (T). In the general Formula (I), the
following terms have the meanings specified below along with their examples.

{00261



The heterocyclic conpound has the general Fornula (1).-In the general

For mul a (I\)V the followng terns have the neani ngs specified bel ow
al ong wi t WPRMISO4ERnpl es. [0026] 6 The term " Cl - CC r &ANE20HII¢Z 6

carbon atonms unl ess otherwi se defined. The term"C3-Cs" refers to 3
to 8 carbon atons unless otherw se deffned. The term"0-Cs al kyl"

i ndudes linear or branched allcyl groups such as nethyl, ethyl,

n- propyl, isopropyl, n-butyl, tert-butyl, sec-butyl, n-pentyl, and
n- hexyl . Thetet ron-CsClefddbtod |tk O xarBon atsrh:iohdss dtheredse definelr Elncthmd“GldsCoxy

groups sugl..ag, SrFEE ROX Y atc%st%ss otﬂergr{sg Hgﬁ-ﬁd m(?&hp@ &Yal‘kPﬂe{?lHﬁJQéMmear or

tert-butoxy, sec-butoxy penty term
cycl oal ky |bvanﬂr¢é|auwb&wwévw 85913*1 e%%r BIRRYY rsopr8§¥%1 e S‘fft’b“&&}c?ﬁ)%téﬂh
cydohept y In;peanyt] agd/sihogt. \ihe tefih €Ct-@vathokyiahdgdes lisdaood branebéd rdlesy ftoups sunke,

chlorine, ﬁgﬁ%,gg%?%dn ngbﬁexsoﬁrgg@ n-HiS N R I RGY Gl EutSQTRE &mﬁ Xy,

useful in°t vention i S not rti arly
restrict e@GehegiRyyathe e 4t éio Bl\/é“cg’é@%‘”ryf:lﬁ%’ﬂp)zlp‘g&]f’?ﬁ?@ Q’H%B?ﬂ re.
For exanplegclotiehys, dydbliepipt, ryd orlwpayindse ean “ixdogas edm” includes fluorine, chlorine,

, 3- di met pyli:il dazRbihe 2- @l pyri di n-2(3H) - one,
, 3-di pr op)f Oh‘ﬂ] "dazof 1, 2-al pyridin-2(3H) - one,
, 3-di but yl dazo[ 1, 2 al pyri di n-2(3H) - one,

, 3-di al | yihe mtdam]éc]_qo@pau}w;sg@ m.tlgz(;ghq:mmfghe present invention is not particularly
, 3-diall Xéshﬁ:‘té&%@ﬁx\‘lh%‘ﬂhﬁtﬁj@%g{zeldegcrﬁla@yﬂehﬂb Sr2{u3)FoPB@mple, the following
, 3-di (2- pro |nyI %ry %o [1, 2-al pyridi n-2(3H)-one,
, 3-di benfﬁ}‘l‘n f %%l pyri di n- 2( 3H) - one,
, 3-di benﬁ;ﬁidlﬁemrhlﬁhm{ﬁ?ddzﬁ[din 25H)-p¥e | di n- 2( 3H) - one,
, 3-di benz@%](f1 Ellgma&bmﬂ yﬂdﬁaz(g{{)lo& al pyridi n- 2( 3H) - one,
, 3-di ben dr.ox yridi n-2(3H) - one,
, 3-di ben?él %X'f"ﬁox zrgI%lyazdi)“[%(?’%) Ifelgyrl di n- 2( 3H) - one,
3- di benApudiglylimidegsli Arpasdir 2 DEPpyri di n- 2( 3H) - one,
gl Llylboxy; ﬁlabdwawmkymdiaamt 11pana1hpyaﬁydm3 2(\;,|(—|)3 H;)ne
: i ben ridin- one,
%@ﬁ § oprop ‘1[%?'%’1%}‘ %}ﬁdg}?é/

3-di ben;ﬁ;ﬁl 0X azo[ 1, 2-al pyri di n-2(3H) - one,
, 3-di ben /%1, 2- a] pyri di n- 2( 3H) - one,
, 3-di benza)sldlﬁemjmsahahynndam[m alpyaidiy2(BH)-eone2( 3H) - one,
,3-dib n 2(3
, 3- d: bgﬂ?éji‘? 3 n§ %'07‘?&3&%{_11 r| szEPi #gfnm@w%-ggégll( 2H)al ggﬁ di n-2(3H) -on
3, 3-di ?W@‘-%‘E’ “f“}z/ (él%ﬂﬁ?}}el di n-2( 3H) - one,
am no- 3 wmbmwmewmdm[mappmwm@(em one,
gcgt %I arymbéu;"q sﬂétm?(%aahazmciaaq Sriltird2(SPOHe] gl n- gggr)b one,
: i benzyl- 8- ridin- one,
, 3- bi s(Szy%\yg’F%'gg%f‘g}l ‘ifé%@?f?ﬁng'lﬂp@‘m d"- 2( 3H) - one,
, 3- bi s( 3-33-diberapletizgprnonyicudespll 2 21pyFigin 3@ hreng( 3H) - one,
, g gl sgézl 3;:4 asﬁér&%?m@wbbﬂo y1gREQoky @n@a&@[}lﬂlaﬁjyﬁdﬁt(ﬁﬁ?'dglﬁ_;
: is 0 - one,
, 3- bi s(4- S %%?I\’W a‘fynl n lgx "ﬁa ﬂ(#%‘@r’ ‘i“g%gf‘g?/?erm n-2(3H)-one, 7
, 3-bi s(4- %@hwyb@ﬁﬁv@mﬁﬂ étaiPYZLdH‘}W)rfd‘Pﬂ 2(3H) - one,
: g B! ng Ell&@ib&gt yigXeaiabipint SpCH 2l pyidad-pgH)-chien - 2( 3H) - one,
, 3-bi s ohe
, 3- bi s(4- rgoxyf%é‘r%zmﬁqra&u(fgz oﬁ&ﬁ%ﬁ gzr%]l%(r%g% %E@ One
, 3- bi s( 3- %@hmh&mﬁy’ﬂmﬁiﬂ% %fllzy (e n- 2(3H) - one
, 3- bi s(2, 84varﬁinf>13}3Qli eRgzligzbm2dgReidin-A3M)-ger i di rt - 2(3H) - one,

, 3- bi s(4- Iofs - one,

, 3- bi s(4- égg% oxy %%ggﬁ%ﬁﬁazoﬁigjfﬁgiﬁﬂ é-ﬁfoﬁ '2(3H)-Of | e,
8- benzy 10x33-dibenasl-&berzppmingimadsapi 22y Yegpyri di n- 2( 3H) - one,
8- benzy| ox33-Bis@-chlosdbenzAyBinigd bR 2zaybsx iaﬁxdam1~dne2 al pyri din-2(3H) - one,
8- benzyl OXys3 §1’s(§le %@%?ﬁ&ﬁé’iz?ﬁ@%ﬂ%dm R%Qc[ré 2- aj pyddi n- 2( 3H) one,
3,3-bis(4-fluorobenzyl)imidazo[1,2-ajpyridin-2(3H)-one,
3,3-bis(2,4-dichlorobenzyl)imidazo{1,2-a]pyridin-2(3H)-one,
3,3-bis(4-dimethylaminobenzyl}imidazof1,2-a]pyridin-2(3H)-one,

p—l
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[ 0029] The admi ni stration nmethod, formnulation, and dosage of the

het erocyclic conpound in mammals, particularly in human, are

descri bed WRPWSPHEFL The heterocyclic conpound can be BERPFRISIT4Y6Rd
orally or parenterally. Formulations for oral adm nistration include
tabl ets, coated tablets, powder, grandles, capsules, nicrocapsules,
and syrups. Fornmul ations for parenteral adm nistration include

i njectable solutions (including those freeze-dried and di ssolved for
use), adhesbis@ nskhonyipadirespzofitalpypiedBHpenees. [ 0030] These

formul at ' o6 @%gbhgﬁyhm&ﬂ?lmzé{fh AfpyRRALERGSKL i cal |y acceptabl e

fillers, |"ubrca SI. it tors, suspendi ng agents,

emul si fi ebdP ‘S(éﬁi’?"é’@‘ff?ﬂé‘“‘&%éﬂ?% ngl%ﬂﬂgg’ At agents, and di spersing
agents sL&hb:a(ﬂ-hlyamtcﬁbmyi)lsmmﬁaﬁﬁbesdm@f%@hes dextri nes, _
crystal l'i figp€@l &Jh&km%daybmhazeﬁ,z-a?@hwmmﬁbonate talc, magnesium

stearate,_ and ine Barticular pharmaceutically
accept abl ¥3-Ri§ths dﬁ%‘ﬁi‘ Fmggomwé(ﬁq@ Gcrystal line cel | ul ose,
hydroxypr@i&}yib(%el’rdbahzy@emdmﬂ%ﬁi@n@mZiﬁﬂ)sctr@ar ate. The dosage varies

accordi ngs§,glsﬁngrbgmﬂzgmlaﬁgnzaﬂlngj,nagm(gmnght of patients. An adult
can take es. [00311 The

i.n..on
i nventors P‘(’fﬁﬁla’qf %%FQQWE‘EWS%H)&}'@T ‘ﬁ;}g Tt gﬁn%ﬁ gv ng the above
speci fi c Sbeapiowr-33- be@hn%hﬁl@nmﬁ]ﬂh@ﬁ%‘&%ra]amdiv?@?) e, arryl oid 13

deposi ti ofpind: lt)gegﬁu;@g pumiaaw[m slpyradih-2HNONE, St ocheni stry as
described,late federivatives of the
conpound ?&3?’“&%44&“ o ?‘zﬁﬁﬁém 12§fﬁyﬁﬁﬂﬁ@gry ‘activity showed that
azai ndol i Zethphd-8 @?TPI?P&FYW‘@SMT-W rlPeidiBdGHR e ring fornms a spiro ring
have pot egunea{yyi; Sb(3fpyridppeaiylinddazbN Riapyridin2(HEdtdnei ty. The above

conpound ﬁam ig§b§%ﬁ%‘i§h&h§§] 3&“19 ﬁl&h@éﬁ,f&\eactl vity based on a

novel S di ant OXI tive activity. The conpound

has al so paisthisnrime by Pmidazgit2p IRy gAe- AR DRe precl i ni cal study as the
Al zhei ner 3,3-bid(2sfaabetplagidest Balpyridn-HBtpone] 0032] The Al zheiner's

di sease pgﬁgﬁ‘ﬁﬁﬂ L0 21 Rt 93 Q,fnegaqngglt] erocyclic conpound having the

above specific structdre |s (ﬁfec \Jﬁé |.onwer dosages based on a

mechani s nRiFEERda28 L dif Ry SRR pf ¢ YRrOPREERSonent of Curcunma
Longa contgitafieddazn{2d th]thipzili6(5&i)Hoas-G- ‘bamsiflitdaahd whi ch has

ant i oxi datbVfinfgdzb |21b¥ﬂualgjsg(5@{)g5@5zfllﬁd4n§ a new Al zhei mer's di sease
progressio hIQE 0 1.an dlfferent from
cur cumi n. S‘flfﬁﬁ% Q\z‘hg%ﬁﬁ?zg?&(g]ﬁgoeng?éz Lemg[r egm on inhi bitor of
thi s enbodbist-flucsosneflimidigol?.1-bithiazol-6(5H)-one,

spi roti m g3z@lcheydinadRYRi1tR=2413HOAE- 3, 2' -1 ndanl as this conpound

o oet 1 o i G h R e b %&9@ SAfbhai ty Of amyioid it

depositio nohi st ochem stry, which
is a typi ééfh%mmben@@émd@@&l i Biwgry activity of amyloid
deposi ti oa,s-cmsand,e&&ﬁétﬁgeﬂuaabgn HlhiakdiéeFanpl es. [ 0034] The

Al zhei er di adm ni stered by any
means whi cs‘r%l‘D gﬁ%ﬁ%@%&%@lﬁ Ib1!47!18;{9262 1(;q§%he| ves reductl on in
anyl oi d [§5dfb‘ﬁf61§h‘{"i3fb¥rn‘ieﬁ‘yl§“’ﬁ‘ﬂ?ﬁ{7a1 ﬂp?z@]f“@?%b‘ﬂ? Al zhei ner' s di sease
pr ogr essi GF-Histahbienzyf2-hnbhglimidbof, Rdtiazbls(@anky admi ni stered. I n

anot her enhod JH'%Z hilBdi'e b§@§§%b%@9{i£a%§ @b]thiazol-6(5H)-one,
i nhi bi tor?(%nx gekﬁ% @EIZE%ﬁm %F&éﬁ] 1rt of an [gdhésﬁ\z/oe (skl)ﬁne

patch. Al toér ‘éﬂ%@‘ﬂ}‘mq&ﬁ‘ﬁzﬁ’]}ﬂﬁ (PH %"‘Zfrsease progr essi on
i nhi bi t or GEgHdenyhyetiyd)ifudemid, Bblédazoi(@tabl et s, coated tablets,

powder, grg HH[E%I yﬁ?o%ia'afo?m B?ﬂﬁézfaﬁé(ﬁﬁwr@%z' BOdoEMaERS, as the

itd ?'ydiﬁrﬁ-%? N TE AR F%men bei ngs. [0035] The

Al zhei mer '5%5-dl{2seasel)3Babinessmialaze[Bhbhiiezst-6(EBpsundof this enbodi ment

s pref er ahl i AATIEShEIED-Rhy @BinBld6eh ibYR BlsEesgge of 0.0005 ny
5,5-bis(2-thienylmethyl}-2,3-dihydroimidazo[2,1-b]thiazol-6(5H)-one,
5,5-bis(4-fluorobenzyl)-2,3-dihydroimidazof2,1-b]thiazol-6(5H)-one,
5,5-dibenzyl-2,3-dihydroimidazo[2,1-b}thiazol-6(5H)-one,



bei ngs: [0038] The Al zheiner's di sease progression inhibitor conpound
of this enbodinent is preferably WD 2008/ 047951PCT/JP2007/070962 11
adni ni st er¥8 28i80415%kf f ecti ve oral dosage of 0.0005 ng FELRPNEYHUH of
body wei ght or higher. In one enbodinent, the conpound is

adm nistered as part of a unitary pharﬁhceutl cal dosage form
containing 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75,
80, 85, 90, 95, or 100 ng. [0039] Enbodinents of the present

i nvent i onspiiofmiliasdfl,2-blpgridibABel)-oihia e deriffiodambnt s are given by way of
exanpl e. {Hl?drgiy%s-ﬁ%pﬁt &gggm%épga]ﬁﬁlﬁged in many other ways as

the invention I's 0040] exanpl e, sone preferablée
ranges of3B‘FFE§'€{“fii’Fé’[1cﬂ'ﬁPyr 5@@% % e defined in the above
enmbodi menggo|Hdtieiveshydoitidnza bhglegridit-268H)-eut 3. ¥/ denolflidml can be

det er m neg, by Jéﬂrsé%-% Hfoﬁhﬂ%f?&]ﬁﬁadf%fi%x@”fme a preferable
range of € tIv

ection can be
det er m nedr> 3! a[b‘ﬁ‘?yé'ﬁ? 6 'ﬁ“ﬁ?“f %’?’ am@?@f%’f‘% JZa(gkjli 5WSes of
admi ni st r 38idibatyl- B.ﬁ,é,ﬁvaiabydrambaoti@taév}mdneﬂﬂﬂbm%art i cul ar

admi ni strggi og 5558&&&&%&)&11@&0{1(2?;2‘?“&;—1 (&%tdnge dosages with no

A o . HESE Louever , 1 he pr esent

i nvent i on3Bgli(beterydinidpg eHalpyrimidine2(3I0¥8.1 [0042] Exanple 1: Anyl oid
p deposi tb@mlstz&me@m\%ymaﬁ&azymm éiymmﬁ»m@(smlan@ how t hat conpounds

havi ng Fo av Qe nhi bitory activity, the
activity é‘%lﬁg‘iré%%ﬂ}? E%%r%&i]ﬂyr gep Si t| 'dn was exani ned. [ 0043]

Senescene?’éﬁh:cetlelr&aﬂeﬁd%ﬁoﬂe?{IWQ%%?@I@E 8 nmonths old at the
begi nni ng38fbis @@aﬁﬂob&@yhm\ﬂ@a{z@nu&ﬂ@rﬁﬂamemﬁrohérent Approximately 0.1

ng/ kg/ dayagOSI n ﬂﬁenz%muc?az%'rﬂ%&ynﬂuﬂﬁbﬁoﬁz&&, water. Eight weeks

after the Met hacarn-fi xed

( met hanol 44 dehwmi@mﬂm S-oxebiddydropmidazoly . 3 1), and

par af f i n- epiegEidecor1 Phagsyridsen3H e 3;zf-(48ﬂ1|mrmn¢'ian)]t hi ckness were prepared
using a m?1509%9&;%%[Zoagfyllilimw%{;é%@%bo S mBRb denOStal ned wth

st rept avi d STATI N AB After one hour of
i ncubat i ofPIMidwEH SratRyr @'b%@ e G idor arryl oid E (A13) .
anti body wpiso[iiilarbigd-alwytridirPRE - anet3h(4f- oﬁadoxaqlmh)]l ncubated at 4 C
over nt 9t op TGl abla B dRlin2BRSoR §8iRtiny 1. 5 hours of ncubat ion
W th bIOtIR ated anti % 55 s ‘
spxro[umdazo[l 2-a]pyridin-2(3H)-one-3,2"-((1,2,5-thiadiazo)[4,5-c]indan)],
spiro[imidazo[2,1-alisoquinolin-2(3H)-one-3,2"-((1,2,5-thiadiazo)[4, 5-clindan)],

spiro[imidazo[1,2-a]pyrimidin-2(3H)-one-3,4'-(1’-cyclopentene)],

spiro[imidazo[l,2-aJpyrimidin-2(3H}-one-3,2"-indan],
spiro[imidazo[1,2—a]pyrimidin—2(3H)-one—3,2’-((1,2,5—thiadiazo)[4,5-c]indan)],
spirofimidazo[1,2-a]pyridin-2(3H)-one-3,2"-(5"-trifluoromethylindan)},
spiro{imidazo[1,2-a] pyridin-2(3H)-one-3,2"-benzo[e]indan],
spiro[imidazo[z,i—a]iéoquino]in-2(3H)-one~3,1’—(3’-cyclopentene)],
spirof8-benzyloxyimidazo[1,2-a]pyridin-2(3H)-one-3,1"-(3'-cyclopentene)],
spiro[7,8,9,10-tetrahydroimidazo[Z,I-a}isoquinolin-Z(BH)-oneaS,l’-cyclopentane],
spirofimidazo [2,1-alisoquinolin-2(3H)-one-3,1"-cyclopentane],and
spirof5,6,7,8-tetrahydroimidazof1,2-a]pyridin-2(3H)-one-3,2"-indan]

f0028]
The heterocyclic compound of Formula (I) can be in the form of hydrate or acid addition salts as
a pharmaceutically acceptable salt. Possible acid addition salts include inorganic acid salts such
as the hydrochloridé, sulfate, hydrobromide, nitrate, and phosphate salts and organic acid salts
such as acetate, oxalate, propionate, glycolate, lactate, pyruvate, malonate, succinate, maleate,
fumarate, malate, tartrate, citrate, benzoate, cinnamate, methanesulfonate, benzenesulfonate,

p-toluenesulfonate, and salicylate salts.



WD 2008/ 047951PCT/ 3132007/ 070962 12 secondary anti body, PBS rinsing,
and 1.5 hours of incubation with peroxidase-|abeled streptavidin were
conduct ed WO B FEInor eacti on was vi sual i zed with DAB BRHVRBVATHSAS
were prepared. [00451 I munoreactive Al3-like granules in the

hi ppocat npus were counted under the nfcroscope. The AP-1ike

i mmunor eacti ve granul e was observed as brown deposits in the

hi ppocanpus. The count was made for one section per individual.

[ 0046] Fi g0i®9kcont ai ns phot ographs showi ng the influence of Conpound 1

on the nuiheh,phsuaif Alfbdl BrhIBHGDERAEkNS 56 hbirotytlie QRGHARNR

accel erated mce (“?QNPB%P The Fﬁh‘g o] rdaﬁ)hs at ﬂggetgr%?}mﬁp%% YT

i mages ofMaNPHEPATIFARTY RduRRn AR e TPRT RRRlRT pocanpus of senescene
accel er atadehimibieged(BAlyRS pargntoraly. tFapmylaticas fcagfag pdmigisHefiandpcidefiabletsy
ronths 1 BMAa810! pdhdid gglahéigs, HSRRRGGERANS Al sfitips. [Fofnditoahion _
st ai ned i mages .of “anyl Qi 710 nor eact i,vi 184 ocanpus
of senes d@ﬁeé‘teé?}égﬁ“@n%ﬁaté?}‘ WJI‘(E%E “('@%\938%6 P@Sgﬁif%gﬁlﬁ%oﬁgﬂi&gg %Jralqﬂki ng
wat er at dissolyéd foc hiey ediosiat skilopaides: ofd Bpposigrigfer ki | ogr am of body

wei ght forpg@oronths. [0047] Fig.2 is a graphical representation

showi ng the influence of .Compound 1 on th Al inders,
13- i munot&&g QIWEE‘&‘SPT @nikg pS';'E r?éesaglésﬁrég g%%‘é\%%g@? %Qgpgg?é%%%% bn.}%il'%e

ef f ect i velubrigdnts disirjegraforConipendias 2esnds, sppisitiags satisapticiageus s lians
number . of ;e Sidlidersih FAENIE R@E bi Metogésasetiesodes, spirdicsetkxainesr di nat e.
Ni ne senescenge _ac erat ed. m . i : g idilled
Five, eitH? Stgﬁl e532@é‘ﬁ’egéﬁgénge%gmggégqgg%gﬁéﬁ 'rﬁg %ééég)g%pl\%% were given
Conpound Waigt onsaline.dBasiigdanphagmaeeptiea IyrcerRtEP e AP bR ERE HeF % By Am
of body Weighiryst@sipe edliviatyhydidg48jpyAslishswrendnnigngsumistaamae 2Thean
O 0 e datab Forl THURORERE Il Lk lofh, LS afl BRECABHS AR ADSRK e L
senescene actelerated mte ) gi.ven tap water as drinking water
for 2 montake0fte Y mgeesfaginsin & reEiothe ot her hand, the anyl oi d
13-1i ke infg0didreactivity was reduced in senescene accel erated mce

( SAVP8) g‘l’lyegﬂvemguﬂgﬂ\gﬂ th&h b PR NHImPAIrRIating eaboWapag sticture,
a

0. 002ny/ kg/ day, .Q..01ng/ kg/ day a . 1ng/ kgl.d for 2 .4 gl Ne
nunber of e%%m‘@@%%&&%%&%&%%%%ﬁﬁ {ehg%yvyggcaéqpﬁﬁg??%gﬁg & (*)
decr easedimsugohisestinistof asdlestibeyl 1aer iCtrssemples) Scpeiupof dﬁ%vaﬁé%9&¥ Msed

above, Co d foraRRidR § Sepadiidrahilbitcly S@REE stdwed thahsasindbiikimeek at ed
at hol ogi €s_ far whi Conpound 1 na t f Rbosition
Pnhi bi t?nge‘b‘faﬁfﬁénb’ PEES] oﬁn%%mﬂf Qz{??ér?nrég?‘gved‘%% geé‘g%éﬁ {;{ﬁ Bv?ﬁ?chm

2 3 se€ 1n.\ .anyloid
13 i s congihiEorthctivityhEhepbprrcrmpowfd %ﬁélﬁzﬁ@é@éé#?({%@%ﬁ%@%&‘eﬁ?/ bed
above, a GRPENRH-VRBYERSNIfR diffdteat fidn) antiasidsthewtivitg. Theacempeuridiias gsopeen
activity of anylojd 13 deposition. | YL RiAleitnar's di i
o mony s Sh b i“rgy“%’ Lol P83 ol isaDr Rl A Ths Blceitibre discasep T9051]
Pr epar at i énhikifor conpounds referred to in the enbodi ments Sone of the
het er ocycl f@3glonpound having the general Fornula (1) and prepared by

t he met hod, | xa f o A hQARlcoRPAnd@ting the hbo
01/ 09131 ;}?‘%Rl g‘%“é‘g?%)‘gé %L"r 5%?%*8’?"%@’*"*“”%‘“2&?‘%‘9 e, %ﬁ iffg) f or:e
speci fi caIsp%ﬁcﬁﬁéﬂf“ﬁﬁé?eéfe%ty’ﬁPH%‘é’?‘Z’@éFggﬁﬁﬂ%/aﬁEdroé‘faéPgﬁﬂsnf8’ 854 eren(_)lﬁ

| nt er nat i @BALmRY btimvEkkaf Nocurdli@odikiad ih Bowlih etargsfamonriandathichrhar
Publ i cat | QN2 G0REHIPORBLR AR, ALRARGs drk TRk dyiitsiBil RRBIGhraNg 4

An exenpl ary prepar ation .

spi ro[ i mi deeEbrisryotariRpdifirent froPSF - 3, 21-i.ndani  (Conpound 1)

havi ng the [g@dBkeral fornula below is described hereafter.
The Alzheimer’s disease progression inhibitor of this embodiment is preferably
spirofimidazo[1,2-a]pyridin-2(3H)-one-3,2"-indan] as this compound was shown to have
excellent inhibitory activity of amyloid p deposition in the hippocampus amyloid B
immunohistochemistry, which is a typical animal model test for inhibitory activity of amyloid B
deposition, as described later in the examples.

[0034)

The Alzheimer’s disease progression inhibitor may be administered by any means which



[0053] An anpunt of 56.1g(1.04 nol) of sodi um nethoxide was dissol ved
in 15L of methanol, and an anmpunt of 90.0g(0.0345 nol) of

2- am no- 1-WeemsRy83r bony! met hyl ) pyri dum bromi de and 60 POGOBRIOTBUY6Gp| )
of , '-di ch | oro-o-xy | ene were added successively at room
tenperature. The reaction mxture was'&tirred at room tenperature
over night and then the solvent was renpved under reduced pressure.

Di chl oromet hane was adde to the residue and insoluble matters were
filtered Rhdives Idaactonlid alybidBsepotiaan hnatethl UPrelerablyedlzbevhery disrawr e

and the residds, iah @Qm&%&gﬁnm&m A6 8 AR AR By e

acetate : lve cru duct
was was he@lzh?}m%r§|dFﬁgaSéPFﬁSF95§%‘é‘P§%§°f5W°ﬁlﬁ% ey g‘é?‘%@"f‘ﬁf‘em af a‘? 25 apr?mr oot

met hanol Meﬂewh@atcamwmatﬁéiyaﬁgﬂzﬂﬁﬂ&r sofisehdeeprogression odwhptorsnppundt he
form of Wh@é tr OW @H nto tﬂﬁéy lcéaﬁedq]:ablégl ?h%&érsgr%uiésh&pgﬁésaxhﬁ%@a ey asdnd

are given e resul ts show t

t ar get ed USRS e Aot d W@P‘hﬁ‘%&?ﬁf” e %goe Bg‘glg’lﬁeaswwaiﬂ\/}?he

(CDC13) &dnﬁm&@red%mdmaﬂqﬁ&hdﬁhghlﬁn@&eﬁlgﬂl, d, J=16Hz), 6.49 (1H, t,

\r]ﬂ=7Hz)2,36 [%2132 ggg n)EX 7. I2 7.3 (411, m), 7.61 (1H t, J 7Hz): MB
z: enpl ary aration

For nul ae %}Pﬁ) asﬁlPéct%ﬁSé‘ﬁ" Fﬁ"gﬁ?‘tcﬂg‘l’%’é oé%@?grg%gg etnt ESgp <2y

mat er i al Sadminiskeeds atrn affentier orakddsageof SoPEmy pRr kijesrami bhody WRESHPY s

of anal ysi5,af if B QhbMiReR: %@9%@91% Al@AnGhiveied Qrpaeasth woerpound.

h
The resul t% show t

Corrpou ndsplzarfnae%ga c?‘Ofaée{] fgﬁg g%r?’clai"r]ung 5C %TRQ %d'f'é @@ g 40h§5 %é‘%geéﬂe% 70,75,

3- di bengy 85,80 Sopr Vidons:| Windm ] inhibitos phpregrassipnaf AlahelgRE disethffound 2)

I\/EI ting P
(2H d° Qdilﬁ%‘-]?t&ég tzeﬂ'BefgchN\M/a( e3<)f this 1dw&inhi® by highex) ﬂﬁsz)yioi&B 15

(1H, t, d(-;ﬁ:ﬁiljl?m %Elygor((fﬁl\ht& in Tagﬁ} 1S )ngiué n%q%l(rrg'a? 1bﬁﬁ'%%gs fml\?sroved co
(M¥) [005&1w®er@oﬂpbé¢ﬁzyam8dm@ﬁ@m; m dazo[ 1, 2-a] pyri di n- 2( 3H) - One
(Compound @Fh3gPVe [0058] Melting Point: 274-275 C,

As discussed above, Alzheimer's disease progression inhibitor of the heterocyclic compound
having the above specific structure exhibits excellent inhibitory activity of amyloid B deposition.
Since amyloid B is neurotoxic and assodiated with the etiology of Alzheimer’s disease, it is
expected that administration of a compound of Formula (I) to a human patient in need thereof
will slow or inhibit the progression of Alzheimer’s disease. Such a human patient may exhibit
the very early to late stages of Alzheimer’s disease. For example, the human patient may
exhibit very mild cognitive decline (stage 2), mild cognitive decline (early Alzheimer’s disease,
stage 3), moderate cognitive decline (mild or early-stage Alzheimer’s disease, stage 4},
moderately severe cognitive decline (moderate or mid-stage Alzheimer’s disease, stage 5),
severe cognitive decline (moderately severe or mid-stage Alzheimer’s disease, stage 6), or very
severe cognitive decline (severe or late-stage Alzheimer’s disease, stage 7).

{00371
The Alzheimer's disease progression inhibitor compound may be administered by any means
which acheives the slowing or inhibiting of the progression of Alzheimer’s disease. Preferably,
the Alzheimer’s disease progression inhibitor compound of this embodiment is orally
administered. In another embodiment, the Alzheimer’s disease progression inhibitox
compound may be administered as part of an adhesive skin patch. Alternatively, the
Alzheimer's disease progression inhibitor compound may be formulated into tablets, coated
tablets, powder, granules, capsules, microcapsules, and syrups, as the amyloid B deposition
inhibitor in the form of oral formulations is easily administered in mammals, including human
beings.

{00381

The Alzheimer's disease progression inhibitor compound of this embodiment is preferably



NVR: (CDCl3) 6: 3.17 (2H, d, J=14Hz), 3.56 (214, d, J=14Hz), 3.69
(3H, s), 6.49 (114, t, J=7Hz), 6.67 (1H d, J=8Hz), 6.9-7.2 (11H, m)
M5 ml z: 34MO0 4795100591 BPCTAIP2007/070962
3, 3-di benzy1- 8-cycl opropyl nmet hyl oxy-i m dazor 1, 2- al pyri di n-2(3H) - one
(Conpound 4) [0060] Melting Point: 286-237 C; NWMR (CDC13) 6: 0.12
(2H, g, J=5Hz), 0.45 (2H, q, J=6Hz), 0.99 (1H, m), 3.16 (214, d,
J=14Hz), 3.55 (2H, d, J=14Hz), 3.73 (2H, d, J=7Hz), 6.47 (1H, t,
J=THz) , - Gadfkin{stedrkd & andFeak ordl. ddsagedf 00004 mgiper kilM@ram of body weight or

ool e M e,
( 4rz) ,

[0062] Mepharmgeutisplfiosagefgunpagitning
3.55 (2H, 885, 95198H) 100@ag{O (1H, d, J= 1OHZ) 7.0-7.2 (12H m; M n z:
348 (Me). &%?3]
Embodiments of the present invention are described above. These embodiments are
given by way of example. The present invention can be realized in many other ways
as the invention is not so limted.
(0040}
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

[0041]
The present invention is further described using examples. However, the present
invention is not restricted thereto.
0073]

[0042]
Example 1: Amyloid B deposition inhibitory activity
In order to show that compounds having Formula (I) have amyloid B deposition
inhibitory activity, the activity of Compound 1 on amyloid B deposition was
examined.

(0043]
Senescene accelerated mice (SAMP8) (male, 8 months old at the beginning of the
study) were used for experiment. Approximately 0.1 mg/kg/day of Compound 1 was
given in drinking water. Eight weeks after the dosing, the mouse brain was removed,
Methacarn-fixed (methanol : chloroform : acetic acid =6 :3: 1), and
paraffin-embedded. Then, sections of 8 pm in thickness were prepared using a
microtome. ‘

[0044]
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 B (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



8-al | yl oxy- 3, 3-di benzyl i m dazo[ 1, 2-a] Pyri di n-2(3H) - one (Conpound 6)
[0064] Melting Point: 214-215 C; NVR (CDC13) b: 3.16 (2H, d, J=14Hz),
3.56 (2H, VMO2008%BY) 4. 4-4.5 (2H, n), 5.0-5.2 (21-1, RfFIIB209T470%2

(1H, m, 6.47 (1H, t, J=7Hz), 6.74 (1H, d, J=8Hz), 6.9-7.2 (11H m;
MS mfz: 370 (M). [0065] 12

3, 3-di benzyl- 8- benzyloxyi m dazo[ 1, 2- a] pyri di n-2(3H) - 01Th (Conpound 7)
[0066] Melting Point: 240-241 C, NVR (CDC13) b: 3.17 (2H, d, J=14Hz),
3. 57 ( 2H,sedondbed ditiodySPBBrifdh, an)l 1.56hB9s ¢flicutatiofs@itly perosidgs-fabeiedd,

J=8Hz), 75'trgfnt%viémév;e@@onmétedy@h%u&?&d(dmas visﬁﬁiz[e@@ftﬁbAB and specimens
8- benzyl oxy- 3, 3- bl s(1- phenyl et'hyl )i m dazo[ 1, 2- a] Pyri di n-2(3H) - one
( Conpound®¥ Prepefeds] Mel ting Poi nt: 234-235 C; NVR (CDC13) b: 1.52
\(]§$HZ§I é{ﬂm}, 3.51 (211, q, J=7Hz), 5.11 (211, s), 6.14 (1H t,

7 A48 (néf%lil)(c;r'éia%g/g 91‘&35?1![2’3 krarfi&i3n el hipfo i) weré.cdurlted uplibtthem) ; M5
3, 5. i boryF1ea R ipuh i e oA ST HE PSP TN eatna )

the hippocampus. The count was made for one section per individual.

[0046]
Fig.1 contains photographs showing the influence of Compound 1 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 (SAMPS) 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
{SAMPB) given Compound 1 in drinking water at an effective oral dosage of 0.1 mg
per kilogram of body weight for 2 months.

(0047]
Fig.2 is a graphical representation showing the influence of Compound 1 on the number of
amyloid B-immunoreactive cells in senescene accelerated mice (SAMP8). The effective
oral dosage of Compound 1 is plotted as abscissa and the number of amyloid p-
immunoreactive granules is plotted as ordinate. Nine senescene accelerated mice
(SAMP8) were given no Compound 1. TFive, eitht and seven senescene accelerated
mice (SAMP8) were given Compound 1 at oral dosage of 0.002mg, 0.01mg and 0.1mg
per kilogram of body weight respectively.

{0048]
As shown in Figs. 1 and 2, an amyloid p-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 B-like
immunoreactivity was reduced in senescene accelerated mice (SAMP8) given
Compound 1 in drinking water at oral dosage of 0.002mg/kg/day, 0.0lmg/kg/day and
0.1mg/kg/day for 2 months. The number of amyloid B-immunoreactive granules was
significantly (*) decreased as a result of dosing of Compound 1.

[0049)
As described above, Compound 1 inhibits amyloid B deposition. Amyloid-related
pathologies for which Compound 1 may be used the method for inhibiting of the
progression of Alzheimer’s disease in which amyloid B is considered to be a factor of the
disorder.

[0050]
As described above, a compound having Formula (T) was shown to have inhibitory activity

of amyloid B deposition in an amyloid § immunohistochemistry.



Me [0070} Melting Point: 262-263 C; NMR (CDCL3) b: 2.05 (311, s)
.31 (211, d, J=14Hz), 3.56 (2H, d, J=14Hz), 6.60 (1H, t, J=THz),
g Zlﬁ (M(]l-lﬁ,}SUS@TgSINB mz: 328 (M) PCT/JP2007/07I}9162

i benzyl1-5, 7-di met hyli m dazo[ 1, 2-a ridin-2(3H)-0ne

0) [0071] Melting Point: 237-2%8 C JN% (CD013§ E? 2.07((&3)2?2””2)
.80 (311, s), 3.40 (211, d, J=15Hz), 3.71 (211, d, J=1511z), 6.11

1H s), 6.34 (11-1, s), 7.0-7.2 (1011, m; M5 nfz: 342 (W. [0072]

3, 3-di bendykim dazo[ 1, 2-a] pyri di n-2(3H)-one (Conpound 11) WO

(2%?/%/0_03%512%{@’ gc?ﬁléélgn Q(Qgrre]:lzco inl tHOdiodMedntsl Ng Poi nt: >300 C; NWR

.56 (1H,Some qf-tl;cHgﬁteroquisc c(omou& ]fljll-fl'azt;\e g%g%%hfzormgiaélaf I}t‘épax@i 'by
the method in examples of Booklet of International Publication No. 01 1/09131 are
described hereafter by way of example. More specifically, they were synthesized
with reference to Booklet of International Publication No. 01/09131 and Booklet of
International Publication No. 2002/060907 Brochure.

[0052]
Exemplary Preparation 1
An exemplary preparation of spiro{imidazo[l,2—a]pyridin—2(3H)—0ne—3,2’—'1ndan]

(Compound 1) having the general formula below is described hereafter.

i
N

(0053]
An amount of 56.1g(1.04 mol) of sodium methoxide was dissolved in 15L of methanol, and an
amount of 90.0g(0.0345 mol) of 2-amino-1-{ethoxycarbonylmethyl)pyridinium bromide and
60.0g(0.0342 molyof + ,+ '—dichloro-o-xylene were added successively at room temperature.
‘The reaction mixture was stirred at room temperature over night and then the solvent was
removed under reduced pressure. Dichloromethane was adde to the residue and insoluble
matters were filtered off. The filtrate was concentrated under reduced pressure and the residue
was chromatographed over silica gel column (ethyl acetate : methanol = 15 : 1) to give crude
product. The crude product was washed by using e{hyl acetate and then recrystallized from
methanol to give an amount of 36g (40%) of the title compound in the form of white crystals.
Results of analysis of the obtained compound are given below. The results show that the
obtained compound was the targeted compound '

[0054]
Melting Point: 206 °C (decomposition);
NMR (CDCla) 8: 3.16 (2H, d, J=16Hz), 3.89 (2H, d, J=16Hz), 6.49 (1H, ¢, ]=7Hz), 7.1-7.2
(2H, m), 7.2-7.3 (4H, m), 7.61 (1H, t, ]=7Hz);
MS m/z: 236 (M*).

[0055]
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.



0074] 3, 3-di benzyl-8-cycl opentyl oxyi m dazo[ 1, 2- al pyri di n-2(3H) - one
npound 12) [0075] Melting Point: 268-269 C, NWR (CDC13) 6:

-1.7 (8MO2M8/04BSN5 (2H, d, J=14Hz), 3.55 (1H, d, 1’43111@)’2002!977’364 9
, m, 6.47 (1H, t, J=7Hz), 6.72 (1H, d, J=8Hz), 6.9-7.2 (11H m;

mz: 398 (M). [0076] 14

- di benzyl- 6, 8-di chl or oi m dazofl, 2-al pyridi n-2(3H)-0ne (Conpound

13) O [0077] Melting Point: 260-261 C, NMWR (CDC13) 6: 3.17 (2H, d,

J=14Hz), 3005@ (2H, d, J=14Hz), 6.9-7.3 (11H, M, 7.41 (1H, d, J=2Hz):
VB i z ! d ridin-2(3H)-one (C

3, 3-di benz b r?f%?p"z’gl’?’ﬁ‘ Tl alpgidin pstirane (Gompound 2 L di n- 2(3H) - on
e (Corrpound d [ 0079]

Qog
O

Melting Point: 247-248 °C;
NMR (CDCls) 8: 1.03 (6H, d, J=6Hz), 3.15 (2H, d, ]=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)
(00571
3,3-dibenzyl-8-methoxyimidazo[1,2-alpyridin-2(3H)-one {Compound 3)

[0058)
Melting Point: 274-275 °C;
NMR (CDCls) &: 3.17 (2H, d, J=14Hz), 3.56 (2H, d, J=14Hz), 3.69 (3H, s), 6.49 (14, t,
J=7Hz), 6.67 (1H, d, ]=8Hz), 6.9-7.2 (11H, m};
MS m/z: 344 (M*).

10059]
3,3—dibenzyl-B-cyclopropylmethyloxy-imidazo[1,2-a]pyridin—Z(BH)-one (Compound
4)

oY

[0060)
Melting Point: 236-237 °C;
NMR (CDCls) &: 0.12 (2H, q, J=5Hz), 0.45 (2K, 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, d,
J=8Hz), 7.0-7.2 (11H, m);



Mel ting Point: 234-236 C, NVMR (CDC13) f): 3.22 (2H, d, J=14Hz), 3.55
(2H, d, J=14Hz), 6.9-7.0 (4H m, 7.1-7.4 (7H, in), 7.51 (11-1, d,
J=2Hz); NBvehRasoamst (M ). 100807 PCT/JP2007/070962
8- benzyloxy- 3, 3- bi s(3- et hyl benzypi mi dazo[ 1, 2-alpyri di n-2( 3H) - one
(Conpound 15) Me [0081] Melting Poin: 233-235 C; NMR (CDC13) b:
2.20 (6H, s), 3.14 (2H, d, J=14Hz), 3.48 (2H, d, J-14Hz), 5.05 (2H,
s), 6.38 (1H, t, J=7Hz), 6.68 (1H, d, J=8Hz), 6.7-7.3 (14H, nm); M
M z: 448 Ndho)z: B00AR)

8- nethyl %(% PIS(4 pyrldylnethyl)lnldazo[l 2-alpyridin-2(3H)-one

( Conpound q Me [ 0083] Nbltln Poi nt ; 230 NNR 13) en 2.01
(3H, s), 3334®epzza!f clﬂorosrmflar-&l} agpsfedlez?ﬂ )a“e(ﬁ’ﬂf%“ 60 (1H, t,
J=7Hz), 6.95 (411, d, J=6Hz), 7.22 (111, d, J=7Hz), 7. 46 (1H, d,

J=7Hz), 8.4Q d, J=6Hz); WO 29081047951PCT/H2007/070962 19 MS
mz: 330 ( 84] 3,3-bis
(4- f1 uor oBENS y@rm.dazol 1, 2-a] pyri di n-2(3H) -one (Conpound 17)

v

v,

[0062]
Melting Point: 246-248 °C;
NMR (CDCls) &: 3.16 (2H, d, J=14Hz), 3.55 (2H, d, J=14Hz), 6.70 (1H, d, J=10Hz), 7.0-7.2
(12H,m);
MS m/z: 348 (M").

[0063]
8-allyloxy-3,3-dibenzylimidazo(1,2-a]lpyridin-2(3H)-one {Compound 6)

v
W,

£0064]
Melting Point: 214-215 °C;
NMR (CDCls) &: 3.16 (2H, d, J=14Hz), 3.56 (2H, d, ]=14Hz), 4.4-4.5 (2H, m), 5. 0 5.2 (2H,
m), 5.7-5.9 (1H, m), 6.47 (1H, t, J=7Hz), 6.74 (1H, d, ]=8Hz), 6.9-7.2 (11H, m);
MS m/z: 370 (M*).

(0065]
3,3-dibenzyl-S-benzyloxyimidazo[1,2-a]pyridin-2(3H)—one (Compound 7)

oW

(00661
Melting Point: 240-241 °C;
NMR (CDCls) 8: 3.17 (2H, d, 1=14Hz), 3.57 (2H, d, ]=14Hz), 5.03 (2H, s), 6.39 (1H, t,
]=8Hz), 6.65 (1H, d, ]=8Hz), 7.0-7.2 (16H, m);
MS m/z: 420 (M*).



[ 0085] Melting Point:

(4H m,

( Conpound ,18) Me2N [ 0087] Mel ting YBoint: >300 C; NVR (CDCl 3) b:

2.86 (1211, s), 3.09 (2H, d, j=14Hz), 3.37 (2H, d, J=14Hz), 6.4-6.6
6.7-6.9 (5E1, m), 7.2-7.3 (1H, m), 7.37 (1H t, J=7Hz): MS

(5H, m,

m z: 400 (00p7] [ 0088]
3, 3-bis(3 bcehg@ %ZME’(E%@g?%i%lﬁmm“Eb%“g’f%m@m%“éqgamp“‘ma 8)9)

[0089] MEItin

J=14Hz),
J=7Hz),
MS M z:

0 it 3. 14 (214, d
3.53 (214, d, J=14Hz), 6.66 (114, t, J=7Hz), 6.80 (1H, d,

290-292 “C; NMR (CDC13) b: 3.13 (2H, d, J=14Hz),
3.56 (2H, d, J=14Hz), 6.62 (11-1, t, J=7Hz), 6.7-6.9 (5H, m), 6.9-7.1
MWEQUEDIISE, J=THz), 7.52 (1H, brd, J=7Hz); MBCAWE200ZEWIQVY .

[ 0086] 3, 3-bis(4-dinmethylam nobenzy1)| m dazo[ 1, 2-alpyridln-2(3H)-0ne

6.9-7,2 (8H, 1), 7.43 (1H, t, J=7Hz), 7.51 (114, brd, J=THz):

3 . [0090] WD 2008/ 047951PCT/ JP20071070962

=N
2 N 0

QO

[0068]
Melting Point: 234-235 °C;
NMR (CDCls) 8: 1.52 (6H, d, J=7Hz), 3.51 (2H, q, J=7Hz), 5.11 (2H, s), 6.14 (1H, t,
J=7Hz), 6.41 (1H, d, J=7Hz), 6.63 (1H, d,]=8Hz), 7.0-7.2 (15H, m);
MS m/z: 448 (M*).
[0069]
3,3-dibenzyl-8-methylimidazo[1,2-a]pyridin-2(3H)-one (Compound 9)

A

[0070]
Melting Point: 262-263 °C;
NMR (CDCls) &: 2.05 (3H, s), 3.31 (2H, 4, J=14Hz), 3.56 (2H, d, J=14Hz), 6.60 (1H, t,
J=7Hz), 6.9-7.2 (12H, m);
MS m/z: 328 (M*).
3,3-dibenzyl-5,7-dimethylimidazo[1,2-a]pyridin-2(3H)-one (Compound 10)

Me
Me O
W

[0071]
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*).

[0072]
3,3-dibenzylimidazo[1,2-alpyridin-2(3H)-one (Compound 11)



20 3, 3-bi s(4- met hoxybenzyl )i m dazo[ 1, 2-a] pyri dln-2(3H)-0ne (Conpound
20) -N Ove MeO [0091] Melting Point: 248-251 C; NMR (CDC13) 6: 3.66
(6H, s), INGPOEASId, j=15Hz), 4.00 (2H, d, J=15Hz), 6PEHIR2A}F07¢p62
J=9Hz), 6.93 (4H, d, J=9Hz), 7.50 (1H_t, J=7Hz), 6.71 (1H, d,
J=7Hz), 7.91 (1H, t, J=7Hz), 9.78 (1H' d, J=7Hz); M5 mlz: 374 (M).
[ 3092] 3, 3-Dbis(4-biphenyl nethyl)i m dazo[ 1, 2-alPyri di n-2(3H)-0ne
(Compound 21) [0093] Melting Point: >300 C; NMR (CDC13) 6: 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. ALNA4H d, J=7Hz), 7.3-7.6 (16H m; M5 mz: 466 (M).
[ 0094] 3, -k FKA- cyanobenzyl )i m dazo[ 1, 2-a] pyri dln-2(3H)-0ne
( Conmpound )

NC [ 0095] Melting Point: 294 C (deconposition);

[0073]
Melting Point: >300 °C;
NMR (DMSO-Ds) 8: 3.39 (4H, s), 6.60 (1H, d, J=9Hz), 6.8-7.2 (11H, m), 7.56 (1H, t,
J=7Hz), 8.75 (1H, d, J=7Hz);
MS m/z: 314 (M").
[0074)
3,3-dibenzyl-8-cyclopentyloxyimidazo[1,2-a]pyridin-2(3H)-one {Compound 12)

L0
N
Ve

o

(00751
Melting Point: 268-269 °C;
NMR (CDCls) &: 1.4-1.7 (8H, m), 3.15 (2H, d, J=14Hz), 3.55 (1H, d, J=14Hz), 4.7-4.9 (1H,
m), 6.47 (1H, t, J=7Hz), 6.72 (1H, d, J=8Hz), 6.9-7.2 (11H, m);
MS m/z: 398 (M*).

[0076) _
3,3-dibenzyl-6,8-dichloroimidazof1,2-a]pyridin-2(3H)-one (Compound 13}

{0077]
Melting Point: 260-261 °C;
NMR (CDCls) &: 3.17 (2H, d, J=14Hz), 3.55 (2H, d, J=14Fz), 6.9-7.3 (11H, m), 7.41 (1H,
d, ]=2Hz);
MS m/z: 382 (M*).

[0078]
3,3-dibenzyI-S—chloro-6~trif1uoromethylimidazo[l,Z—a]pyridin-Z(BH)-one (Compound
14)



NI\/R(CDClB) 6: 3.19 (2H d, J=14Hz), 3.70 (21-1, d, J=14Hz), 6.6-6.8
(2H, ’7130% J7Hz) 743(1Ht,J7Hz) 7.45 (4H, d,
J=7Hz), 7.%9% #W)B%d J=THz): MBS nf'z: 364 (M¥). WO PCTAP2007/070962
2008/ 047951PCTI JP2007/ 070962 21 [00961’)

3, 3- bi s(4- hydr oxybenzyni m dazo( 1, 2- al ?ridin-Z(BFD-One ( Conpound 23)
HO [ 00971 Mel ting Point: 276.5-277.5 C, NVR (CD30D- CDCls(1:1)) b:
3.62 (2H, d, J=14Hz), 3.66 (2H d, J=14Hz), 6.58 (4H d, J=9Hz), 6.78
(4H, d, J=9Hz), 7.17 (1H, d, J=7Hz), 7.63 (1H, t, J=7Hz), 8.12 (1H,
t, J=7Hz), 9.@p (1H, d, J=7Hz); MS nmiz: 346 (M). [0098]

3, 3- diallyltﬁiggzo[l 2-alpyridin-2(3H)-0ne (Conpound 24) [00991

Mel ting Poin =86 C, NMR (CDC13) b: 2.56 (2H, dd, J=9Hz, J=14Hz),
2.86 (2H, Fefd,
d, J=1Hz), 5.4-5
7.52 (1H, d, J§7p

J=14Hz), 4.99 (2H, dd, J=1Hz, J=7Hz), 5.04 (2H,
@’ m, 6.67 (1H, t, J=7HZ), 7.17 (1H, d, J=7Hz),
7.59 (1H, d, J=7Hz); M5 mlz: 214 (1\41. [0100]
{0079]
Melting Point: 234-236 °C;
NMR (CDCls) &: 3.22 (2H, d, ]=14Hz), 3.55 (2H, d, J=14Hz), 6.9-7.0 (4H, m), 7.1-7.4 (7H,
m), 7.51 (1H, d, J=2Hz);
MS m/z: 416 (M*).
{0080]
8-benzyloxy-3,3-bis(3-methylbenzyl)imidazo[1,2-a]pyridin-2(3H)-one {Compound
15)

¢

O

o
N0

Me
(00811
Melting Point: 233-235 °C;
NMR (CDCls) &: 2.20 (6H, s), 3.14 (2H, d, J=14Hz), 3.48 (2H, d, ]=14Hz), 5.05 (2H, s),
6.38 (1H, t, ]=7Hz), 6.68 (1H, d, ]=8Hz), 6.7-7.3 {14H, m);
MS m/z: 448 (M*).
[0082]
8-methyl-3,3-bis(4-pyridylmethyl)imidazo[1,2-a]pyridin-2(3H)-one (Compound 16)

Me

100831

Melting Point: 228-230 °C;

NMR (CDCls) &: 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, ]=7Hz), 7.46 (1H, d, J=7Hz), 8.40 (4H, 4,
J=6Hz); ‘



3, 3-di all y1- 8- benzyl oxyi mi dazo[ 1, 2- al pyri din-2(3H)-0ne (Conpound 25)
[0101] Melting Point: 160-162 C NVR (CDCL3) b: 2.54 (2H dd. J=8te
J=14Hz), VREWUEBYY gg J=6Hz, j=14Hz), 4.96 (211, dd, Pﬁﬁiﬁﬂmﬂﬁ%ﬁz)
5.01 (2H, d, J=1Hz), 5.29 (211, s), 5194 5.6m), 6.53 (111, dd, J=7Hz,
J=8Hz), 6.94 (1H, d. J=THz), 7.16 (1H, d, 3=8Hz), 7.3-7.5 (5H, m):
VO 2008/ 047951PCT/ JP2007/ 070962 22 M5 mz: 320 (Me). [0102]

3, 3- bi s(3-phenyl-1-propyl)i m dazo[ 1, 2-a] pyri di n-2(3H) - one ( Conpound
26) [ 01083 &8P A )Poi nt: 227- 228 C, NWR (CDCI3) b: 0.9-1.1 (2H, m,

4-1.6 (249841m, 1.6-1.8 (2H, ,2022(2Hn)2325(21-1,n),
5-

1.
% 28(3( ’Z% ﬂu? Q?%E%Y}%&H nf)ﬁl“i%%ﬂd?ﬂ-@@ﬁ -%i\gjtbmﬁlmndhib .3 (8H,
0}

rofim dazol 1, 2-a] pyridi n-2(3H) - one- 3, 2 42 31d| hydr oPhenar enel

1.
2.
m,
sp
(Co rrpoundf\r [0105] Melting Point: 262 C (decorrp03| tion);

E\oW

- [0085]
Melting Point: 290-292 °C;
NMR (CDCl3) &: 3.13 (2H, d, J=14Hz), 3.56 (2H, d, J=14Hz), 6.62 (14, 1, J=7Hz), 6.7-6.9
(5H, m), 6.9-7.1 (4H, m), 7.39 (1H, t, ]=7Hz}), 7.52 (1K, brd, J=7Hz);
MS m/z: 350 (M?*).
[0086]
3,3-bis(4-dimethyiaminobenzyl)imidazo[I,Z—a]pyridin-2(3H)-one {Compound 18)

=N

N 0

@ O NMe-,

MesN

(00871
Melting Point: >300 °C;
NMR (CDCls) &: 2.86 (12H, s), 3.09 (2H, d, ]=14Hz), 3.37 (2H, d, J=14Hz), 6.4-6.6 (5H,
m), 6.7-6.9 (5H, m), 7.2-7.3 (1H, m}, 7.37 (1H, t, J=7Hz);
MS m/z: 400 (M*).

{0088]
3,3-bis(3-chlorobenzyl)imidazo[1,2-ajpyridin-2(3H})-one {(Compound 19)

A =N
N

ci— ) v
[0083] .
Melting Point: 271-272 °C;
NMR (CDCls) : 3.14 (2H, d, ]=14Hz), 3.53 (2H, d, J=14Hz), 6.66 (1H, t, ]=7Hz), 6.80 (1H,
d, ]=7Hz), 6.9-7.2 (8H, m), 7.43 (1H, t, I=7Hz), 7.51 (1H, brd, J=7Hz);
MS m/z: 382 (M*).
[0090]

0



NVR (CDCI3): 3.12 (2H, d, J=17Hz), 3.98 (2H, d, J=17Hz), 6.18(1H t,
J=7Hz), 6.48 (1H, d, J=7Hz), 7.24 (1H, d, J=7Hz), 7.34 (2H, d,
J=THz), 7.MOP0@/ n), 7.86 (2H, d, J=7Hz); M5 m z: 6“”{’%%’3’“79)62
[0106] 3, 3-bis(2,4- dlfluorobenzyl)lnldazo[l 2-alpyridin-2(3H)-one
(Conpound 28) [0107] Melting Point: $69-271 C, NMR (CDC13) b: 3.38
(2H, d, J=14Hz), 3.47 (2H, d, J=14Hz), 6.5-6.7 (31-1, m, 6.7-6.8
(3H, M, 7.2-7.5 (3H, m, 7.6-7.7 (11-1, m; MS nmz: 368 (M). WO
2008/ 047 331RETH A ERORHeDZPIPGHA d 231 ], Mlﬂ&]ndm -2(3H)-one (Compound 20)

3, 3-di propyl i mdazo[ 1, 2-al pyridi n-2(3H)-one (Conpound 29) [0109]
Melting Point: 73-75 C; NWR (CDC13) 5: 0.7-0.9 (811, m), 1.1-1.3

(211, m, o8 (2H m, 2.0-2.2 (211, m, 6.73 (1H t, J=7Hz),
7.19 (111~ J=7Hz), 7.50 (111, d, J=7Hz), 7.63 (111, t, J=7Hz); MS
mz: 218 (Me) 10] 3,3-bis :
(2-thienyl Mazo[ 1, 2-alpyri di n-2(3H)-one (Conpound 30)
[0111]

MeO

(0091}

Melting Point: 248-251 °C;
NMR (CDCls) 3: 3.66 (6H, s), 3.67 (2H, d, J=15Hz), 4.00 2H, d, ]=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*).

[0092]
3,3—bis(4—biphenylmethyl)imidazo{1,2—a]pyridin-2(3H)—one (Compound 21)

=N
N

s
.

[0093]
Melting Point: >300 °C;
NMR (CDCls) &: 3.25 (2H, d, J=14Hz), 3.62 (2H, d, J=14Hz), 6.58 (1¥, t, J=7Hz), 6.77 (1H,
d, ]=7Hz), 7.11 (4H, 4, ]=7Hz), 7.3-7.6 (16H, m);
MS m/z: 466 (M"*).
[0094]
3,3-bis(4-cyanobenzyl)imidazo[1,2-a]pyridin-2(3H)-one (Compound 22)

0

A =N
= N 0

CN

[0095)
Melting Point: 294 °C (decomposition);
NMR (CDCls) : 3.19 (2H, d, J=14Hz), 3.70 (2H, d, ]=14Hz), 6.6-6.8 (2H, m), 7.13 (4H, d,
J<7Hz), 7.43 (1H, t, J=7Hz), 7.45 (4H, d, J=7Hz), 7.62 (1H, brd, ]=7Hz);
MS m/z: 364 (M*).



Melting Point: 289.5 C (decomposktion); NWR (CDCLl3) b: 3.41 (211, d,
j=15Hz), 3.70 (211, d, J=1511z), 6.64 (1H, t, J=7Hz), 6.7-7.0 (511,
m, 7.07 (2ei200@4799=1Hz, J=511z), 7.38 (111, d, J=7Hz) PCYIRRBOT0rA%2 t
J=7Hz); M5 mz: 326 (Me). [01121

8- acet ylami no- 3, 3-di benzyl i m dazo[ 1, 21alpyri di n- 2(3H) - one (Conpound
31) [0113] Melting Point: 235-237 C; NWR (CDC13) 5: 2.05 (3H, s),
3.20 (2H, d, J=14Hz), 3.55 (21-1, d, J=14Hz), 6.61 (111, t, J=7Hz),
6.9-7.1 ({l(jngﬁ} m, 7.1-7.2 (711, m, 7.78 (111, brs), 8.39 (1H, d,
J=THz); . 3H)-one (Compound 23

3, 3-bi s( 2 f]i’}?é h@}#ﬁ%{ﬁﬁ%&’%&éhu Py o o orpound 32)
WD 2008/ 047951PCTI JP2007/ 070962 24 [0115] Melting Point: 205 C
(deconposjAian); NVR (CDCli) b: 3.37 (4H, s), 6.11 (2H, d, J=3Hz),

6.23 (2H,k D-2Hz, J=3Hz), 6.56 (1H, t, J=7Hz), 6.97 (1H d,

J=THz), 7. 50 d, J=2Hz), 7.22 (1H, d, J=7Hz), 7.51 (1H, t,

J=7Hz); MBS ; H(V\). [0116] .

3,3-dinmeth 'azo[l -a] pyridin-2(3H)-one (Conmpound 33) cMeO Me
HO

(0097]
Melting Point: 276.5-277.5 °C:
NMR (CDsOD-CDCls(1:1)) &: 3.62 (2H, d, ]=14Hz), 3.66 (2H, d, J=14Hz), 6.58 (4H, d,
J=9Hz), 6.78 (4H, d, J=9Hz), 7.17 (1H, d, J=7Hz), 7.63 (1H, t, ]=7Hz), 8.12 (1H, t, J=7Hz),
9.25 (1H, d, J=7Hz); ‘
MS m/z: 346 (M*).

[0098]
3,3-diallylimidazo[1,2-a]pyridin-2(3H)-one (Compound 24)

[009%]
Melting Point: 64-66 °C;
NMR (CDCls) 6: 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 (2H, d, J=1Hz), 5.4-5.6 (2H, m), 6.67 (1H, t, J=7Hz), 7.17 (1H, d,
1=7Hz), 7.52 (1H, d, ]=7Hz), 7.59 (1H, d, ]=7Hz);
MS m/z: 214 (M*).

[0100]
3,3—diallyE-S—benzyioxyimidazo{1,2-a}pytidin-2(3H)-one (Compound 25)

oy
N
=
/
{01011

Melting Point: 160-162 °C;

NMR (CDCls) 8: 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, 4, J=1Hz), 5.29 (2H, s), 5.4-5.6 (2H, m), 6.53 (1H, dd,
J=7Hz, ]=8Hz), 6.94 (1H, d, ]=7Hz), 7.16 (1H, d, ]=8Hz), 7.3-7.5 (5H, m);



[0117] Melting Point: 200-202 C, NMR (CDsOD- CDC13(1:1)) b: 1.93 (6H,
s), 7.72 (1H, t, J=7Hz), 7.78 (1H, d, J=7Hz), 8.50 (111, t, J=7Hz),
9.01 (1H, WO20/PHAE MS mlz: 162 (M. [0118] PCT/IP2007/670962
3, 3-di butyli m dazo[ 1, 2- alpyri di n-2(3H) - one (Conpound 34) [0119]
Melting Point: 100.5-102 C; NMR (CDC1¥) 6:0.6-0.9 (84 m, 1.0-1.3
(6H, m, 1.6-1.8 (2H, m, 2.0-2.2 (2H, m, 6.71 (1H t, J=7Hz), 7.19
(1H, d, J=7Hz), 7.50 (1H, d, J=7Hz), 7.62 (1H, t, J=7Hz); MS nlz: 246
(M) . [ora&pusxﬂoqwrn propi nyl )i m dazol 1, 2-alpyri di n-2( 3H) - one

( Conmpound @ WD 2008/ 047951PCTI JP200710 70962 25 [0121] Melting

WS Jslsf&ﬂs Py usppy e okl ey i lagy i Chmpbyf¥ b S g
7.24 (1H, d, J=7Hz), 7.69 (1H, t, J=7Hz), 8.02 (1H, d, J=7Hz); M5
mz: 210 _N[0122]

3, 3-di ben =Pydr oxyi m dazoll, 2-a] pyri din-2(3H)-one (Conpound 36)

[0103)
Melting Point: 227-228 °C;
NMR (CDCls) &: 0.9-1.1 (2H, m), 1.4-1.6 (2H, m), 1.6-1.8 (2H, m), 2.0-2.2 (2H, m),
2.3-2.5 (2H, m), 2.5-2.7 (2H, m), 6.61 (1H, t, J]=7Hz), 7.0-7.1 (4H, m), 7.1-7.3 (8H, m),
7.58 (1H, t, [=7Hz);
MS m/z: 370 (M").

[0104]
spim[imidazo[1,2-a]pyridin-Z(BH)—one—B,2’-[2,3]dihydrophenarene] (Compound 27)

oo
()
=

[0105]
Melting Point: 262 °C (decomposition);
NMR (CDCls): 3.12 (2H, 4, J=17Hz), 3.98 (2H, d, J=17Hz), 6.18(1H, t, ]=7Hz), 6.48 (1H,
d, J=7Hz), 7.24 (1H, d, J=7Hz), 7.34 (2H, d, J=7Hz), 7.4-7.6 (3H, m), 7.86 (2H, d, |=7Hz);
MS m/jz: 286 (M*).

{0106]
3,3-bis(2,4-difluorobenzyl)imidazo[1,2-a]pyridin-2(3H}-one (Compound 28)

=N

N OF

G

(o1o7]
Melting Point: 269-271 °C;
NMR (CDCls) &: 3.38 (2H, d, J=14Hz), 3.47 (2H, d, ]=14Hz), 6.5-6.7 (3H, m), 6.7-6.8 (3H,
m), 7.2-7.5 (3H, m), 7.6-7.7 (1H, m});
MS m/z: 368 (M7).



[0123] Melting Point: 283-285 C, NMR (CDC13) b: 3.20 (2H, d, J=14Hz),
3.55 (2H, d, J=14Hz), 6.58 (1H, t, J=7Hz), 6.87 (1H, d, J=7Hz),
6.9-7.0 (AMd008p4797. 07 (114, d, J=7Hz), 7.1-7.2 (6H, nPETNBIAHIZ096330
(M). [0124]

3, 3-di benzy1- 8- benzyl am noi m dazo[ 1, 223l pyri di n- 2( 3H) - one ( Conpound
37) [0125] Melting Point: 250 C, NMR (CDC13) b: 3.42 (214, d,
J=14Hz), 3.70 (214, d, J=1414z), 4.35 (2H, d, J=6Hz), 6.93 (1H, d,
J=7THz), 7.[00% 3 (1614, m), 7.48 (1H d, J=7Hz), 8.66 (114, brs); M5

mz: 419 ( ) 12 ) s din. - d 29
3, 3- bi s(z?:%%l’r'%%ygh“%‘y #92plpEie L G RO GomesPER bne ( Compound 38)
WD 2008/ 047951PCT/ H2007/ 070962 26 [0127] Mel ting Point: >300 C, NWR

(CD30D- 3’(1\11: 1)) 6: 3.21 (2H, d, J=14Hz), 3.67 (2H, d, J=14Hz),
6.66 (1H, i‘[l Hz), 6.75 (1H, d, J=7Hz), 7.15 (4H, d, J=9Hz), 7.39
(114, t, <l , 7.42 (4H, d, J=9Hz), 7.56 (1H, d,J=7Hz); M5 m z: 404
(M. [0128] 1 no- 3, 3-di benzyl i m dazo[ 1, 2- alpyri di n- 2( 3H) - One

( Conpound 39)

[0109]
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, ]=7Hz), 7.19 (1H, d, J=7Hz), 7.50 (1H, d, ]=7Hz), 7.63 (1H, t, J=7Hz);
MS m/z: 218 (M*).
[0110]
3,3-bis (2-thienylmethyl)imidazo[1,2-a]pyridin-2(3H)-one {Compound 30)

AN

. N 0

:sgl
(0111}
Melting Point: 289.5 °C (decomposition);
NMR (CDCl) &: 3.41 (2H, d, J=15Hz), 3.70 (2H, d, J=15Hz), 6.64 (1H, t, J=7Hz), 6.7-7.0
(5H, m), 7.07 (2H, dd, J=1Hz, J=5Hz), 7.38 (1H, d, J=7Hz}, 7.48 (1H, t, J=7Hz);
MS m/z: 326 (M*).
(0112}

8—acetylamino—S,B—dibenzylimidazo[I,Z—a]pyridin-Z(SH)-one {Compound 31)

NHAc
=N
. N

o\

fo113]
Melting Point: 235-237 °C;
NMR (CDCls) 3: 2.05 (3H, s), 3.20 (2H, d, ]=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*).
(0114]
3,3-bis(2-furylmethyl}imidazo[1,2-ajpyridin-2(3H)-one (Compound 32)

o



[0129] Melting Point: 283-285 C, NMR (CDC13) b: 3.17 (2H, d, J=14Hz),
3.53 (2H, d, 5=14Hz), 4.06 (2H, brs), 6.4-6.5 (214, m), 6.94 (114, t,
J=THz), 7.WoZuugni®iv, m, 7.1-7.2 (614, m; M nlz: 33CCCNEIN7H0I30]
3, 3- bi s(4- nmet hoxycar bonylbenzyl)i m dazo[ 1, 2- alpyri di n- 2( 3H) - One

( Conpound 40) Me02C [ 0131] Mel ting24oint: 289-290 C, NWR (CDC13)

5: 3.22 (2H, d, J=14Hz), 3.66 (214, d, J=14Hz), 3.86 (614, s), 6.60

(114, t, J 7Hz), 6.70 (114, d, 5=7Hz), 7.0-7.1 (4H, m, 7.35 (114, t,

J=7Hz), 114 d, J=7Hz), 7.8-7.9 (4H m; M5 mz: 430 (M).
[0132] Ex Preparation 3 An exenplary preparation of

5, 5- bi s(4- enzyl)l m dazo[ 2, 1- b1t hi az0Il - 6( 5H) - One ( Conpound 43)
havi ng t he formula below is described hereafter. [0133] WD
2008/ 047951 2007/ 070962 27 [0134] First, 300 ng (1.4 nmol) of

2- am no- 3- [ﬁgs?xycar bonylnet hyl t hi azoli um brom de and then 1.15 m
(9.0 mmol) p-fl uorobenzyl brom de were added to an et hanol
sol ut i on ¥eltirg)Poirt: 2B ICLide MRS RN pr epared from 210 ng (9.0 mol ) of

metal |'i c oo (tamc/mlat :asvcpm sng 10VEH, d, ¢e3Han0b6.23 (28 éd, JatHr Jodhiz), 6.56 (1H,
t enper atuf | ved by, dijsfd) Abi przunder
reduced pr‘ ssu 79@ 7%3%}&\3@?]051?%}; res(l dueI ) ®
J=7Hz);
MS m/z: 294 (M*).
(01161

3,3-dimethylimidazo[1,2-ajpyridin-2(3H)-one (Compound 33)

AN
CRzo
Me
Me

(0117]
Melting Point: 200-202 °C;
NMR (CDsOD-CDCls(1:1)) &: 1.93 (6H, s), 7.72 (1H, t, ]=7Hz), 7.78 (1H, d, J=7Hz), 8.50
(14, t, J=7Hz), 9.01 (14, d, J=7Hz); :
MS m/z: 162 {(M*).
(0118]
3,3-dibutylimidazo[1,2-a]pyridin-2(3H}-one (Compound 34)

rarh

= N 0

{0119]
Melting Point: 100.5-102 °C;
NMR (CDCls) 8: 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=7Hz), 7.19 (1H, d, ]=7Hz), 7.50 (1H, d, J=7Hz), 7.62 (1H, t, J=7Hz);
MS m/z: 246 (M*}).
(01201
3,3-di(2-propinyl)imidazo(1,2-a]lpyridin-2(3H}-one (Compound 35)

e N

. N 0



resultant m xture was extracted several tines using ethyl acetate,
rinsed with saturated brine, and dried over anhydrous magnesi um

sul fate. We2@8byefit was renoved by distillation under PEHIRREEHTV62
pressure and the residue was chronat%graphed over silica gel colum
(ethyl acetate : nmethanol = 10: 1). amount of 852 ng (80.0- ) of
the title conmpound was obtained in the formof crystals.
Recrystallization from ethanol yielded white crystals having a

mel ting peiipt] of higher than 300 C. [0135] Results of analysis of the
obt ai nedl\gqm])%ﬁ nd.afs 195 ven bel ow. The results show that the obtained

conpound Was eted co ound 1)) b:
3. 23 ( 2HNMR (@DQPP-I?)? 0%B(2H% t( g Zh”}’kﬁo'%ﬂr% I%@é%%%%}ﬁ(

6.8-6.9 (4rbHA)176ID-G/751(1E4H, 1=TH), 7228 H, IH="Hz), JERHEHL; Wﬂﬁzg

(W. [01371, #rirrpl ary Preparation 4 Conmpounds 44 to 68 having the
gener al e corresponding to starting materials were each
prepar ed MAmVESI8AME- manner as in Exenplary Preparation 3. Results of
anal ysi s cE@lZEhe obt ai ned conpounds are given below. The results show

t he obt ai g2 e dsmpbdS8
5, 5-di bensrz%% azongélwﬁ%ﬁﬁ%%?o?ﬁg%@%-gne ,(Cogportjlrllag 44) d [ 0139]

Melting Point: >300 C; WD 2008/ 047951PCT/ JP2007/ 070962 28 NMR
(DVMSO-d6) 64 3.69 (2H, d, J=15Hz), 3.74 (2H, d, J=15Hz), 7.27 (1H, d,
J=4Hz), 7LN4 (4H m, 7.5-7.6 (6H, m, 8.44 (1H, d, J=4Hz); MS
mz: 320 (())140] 3, 3-di benzyli m dazo[ 1, 2-a] pyri m di n- 2( 3H) - one

( Conmpound 45 O

[0123]
Melting Point: 283.285 °C;
NMR (CDCls) 8: 3.20 (2H, d, J=14Hz), 3.55 (2H, d, J=14Hz), 6.58 (1H, t, J=7Hz), 6.87 (1H,
d, ]=7Hz), 6.9-7.0 (4H, m), 7.07 (1H, d, J=7Hz), 7.1-7.2 (6H, m);
MS m/z: 330 (M*).
[0124]
3,3—dibenzyl—8-benzy1aminoimidazo[1,2~a]pyridin-2(3H)-one {(Compound 37)

[0125]
Melting Point: 250 °C;
NMR (CDCls) 8: 3.42 (2H, d, J=14Hz), 3.70 (2H, d, J=14Hz), 4.35 (2H, d, J=6Hz), 6.93
(1H, d, J=7Hz), 7.0-7.3 (16H, m), 7.48 (1H, d, ]=7Hz), 8.66 (1H, brs);
MS m/z: 419 (M?).
[0126]
3,3-bis(4-nitrobenzyl)imidazo{1,2-a]pyridin-2(3H)-one {(Compound 38)

Z~=N

a N 0

O,N



[0141] Melting Point: >300 C; NMR (DVBO-d6) b: 3.42 (4H, dd; J=14Hz,
J=16Hz), 6.9-7.0 (5H, m), 7.1-7.2 (6H, in), 8.46 (1H dd, J=3Hz,
J=5Hz), 9.WQ200B798H, J=2Hz, J=6Hz); M5 mz: 315 (M. [PETHRIV07/070962
5, 5- bi s(4- net hyl benzyl)i m dazo[ 2, 1- 14t hi azol - 6( 5H) - one ( Conpound 46)
Me [0143] Melting Point: >300 C; NVR{DVSO-d6) 6: 2.20 (6H, s), 3.24
(2H, d, J=14Hz), 3.36 (211, d, J=14Hz), 6.84 (411, d, J=8Hz), 6.89
(1H, d, J=4Hz), 6.97 (411, d, J=811z), 8.03 (4H, d, J=4Hz); M5 ml z:
348 (W. [@27A4] 5, 5-bis(4-cyanobenzyl)i m dazol2, 1-blthi azol-6(5H)-one

gOSgp?gg éé%g oif NGab§145] Mel ting Point: 264-267 C; NMR (CDCL3) b

7.02 (1HNMR' @%‘PE)CBQWSS (f’lzﬂ ‘&9" ﬂh’gié%i‘z’)?‘sgiﬁ?zfﬁ%g‘zq éﬁ:@ )

J=7Hz), 6.75 (1H, 4, ]=7Hz), 7.15 (4H, d, J=9Hz), 7.39 (1H, t, ]=7Hz), 7.42 (4H, d, =9Hz),
7.56 (1H, d,J=7Hz);
MS m/z: 404 (M*).

(01281

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

NH,
|
e N

U

(0129}
Melting Point: 283-285 °C;
NMR (CDCls) 8: 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, J=7Hz), 7.0-7.1 (4H, m), 7.1-7.2 (6H, m);
MS m/z: 330 (M*).
[0130]
3,3-bis(4-methoxycarbonylbenzyl)imidazo[1,2-a]pyridin-2(3H)-one (Compound 40}

0

=N
o N o

o Ecope

MeO,C

[0131]
Melting Point: 289-290 °C;
NMR (CDCls) &: 3.22 (2H, d, ]=14Hz), 3.66 (2H, d, J=14Hz), 3.86 (6H, s), 6.60 (1H, t,
J=7Hz), 6.70 (1H, d, J=7Hz), 7.0-7.1 (4H, m), 7.35 (1H, t, J=7Hz), 7.50 (1H, d, J=7Hz),
7.8-7.9 {(4H, m});
MS m/z: 430 (M*).

[0132]
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.

0133]



WO 2008/ 047951PCT/ JP2007/ 070962 29 M5 mz: 370 (M- [0146]

5, 5-di benzyl- 2- et hyl i m dazo[ 2, 1- bi t hi azol - 6(5H) - one ( Conpound 48)
[0147] MelwopgsPobsit : >300 C; NVR (CD30D- CDC13 (1:1)) BETARBOATHR d,
J=1Hz), 3.28 (2H, d, J=13Hz), 3.43 (2H, d, J=13Hz), 7.0-7.1 (4H m,
7.1-7.3 (7H, m; M5 mz: 334 (W. [0138]

S5, 5-bi s(2-thienyl methyl)im dazo[ 2, 1- b1t hi azol - 6(5H) - One (Conpound 49)
[0149] Melting Point: 286 C (deconposition); NVR (CDCl3) 6: 3.43 (2H,

d, J=15Hz) g 60 (2H, d, J=15Hz), 6.49 (1H, d, J=5Hz), 6.7-7.0 (5H,
m, 7.12 {2 0, J=1Hz, J=6Hz); M5 mfz: 332 (W. [0150]
3, 3-bi s(2-thife met hyl)i m dazo[ 1, 2-alpyri m d1ln-2(3H)-0One (Conpound
50) [0151] MNE . Point: 192 C (deconposition); NWR
CD30D- CDC1Q(2: Iy) "6: 3.54 (2H, d, J=15Hz), 3.76 (2H, d, J=15Hz),
6.7-6.9 (5K M,
[0134]

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
(10ml) of sodium ethoxide prepared from 210 mg (9.0 mmol) of metallic sodium while
cooling over ice and stirred at room temperature 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.

[0135]
Results of analysis of the obtained compound are given below. The results show that the
obtained compound was the targeted compound.

(01361
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*).

(01373
Exemplary Preparation 4
Compounds 44 to 68 having the general formulae corresponding to starting materials
were each prepared in the same manner as in Exemplary Preparation 3. Resuits of
analysis of the obtained compounds are given below. The results show the obtained |
compounds were the targeted compounds.

[0138]
5,5-dibenzylimidazo[2,1-b]thiazol-6(5H)-one {Compound 44)

EEE’N 0
oL

{0139]
Melting Point: >300 °C;



7.11 (2H, dd, J=1Hz, J=5Hz), 8.23 (1H, dd, J=2Hz, J=6Hz), 8.62 (IH,
dd, J=2Hz, J=4Hz); MS miz: 327 (1'41. [0152]

5, 5- di benZ¥Yy@200884W5hydr oi mi dazo[ 2, 1- bl t hi azO0l - 6( 5H) - OnPCXEBHIBUI251)
WO 2008/ 047951PCTOP2007/ 070962 30 [0153] Mel ting Point: 233-236 C
NMR (CDC13) b: 3.03 (2H, d, J=14Hz), ¥ 23 (2H, t, J=7Hz), 3.41 (2K d,
J=14Hz), 3.63 (2H, t, J=THz), 7.1-7.2 (4H, n), 7.2-7.3 (6H, m; M
mz: 322 (M). [0154]

2 hy dr ox yNISR((DME-s)Hy Bree (Bl §.iJm SEmof- 14 @HaldpiriPHEh & 27 ¢bp dultdtiz)

[ 0155] N‘Bﬂébqg4ﬁomTt7sQQ§61@ Slecanpesid am;), NMR (CD30D- CDCL3(1: 1))
6: 3.41 1H, d, J=15Hz), 6.72 (1H, t, J=7Hz),
702(1H Mg m/ —@ﬁz@“? 29 (1H, d, J=9Hz), 7.4-7.5 (2H, n), 7.58 (2H,
brs), 7. 6-0140] (4H, m); NS m z: 274 (M+). [0156]

spiro[im o 2 bdi2Da) B¢ 3thi An OREH Bord (TRAZRLHI4BFIan]  ( Conpound
53) [OISﬁ?égwgl tg}lrlgrgméo?ﬁtz §%4 }: ?deco)rgr%om tion); v

N

LR
v
W,

f0141]
Melting Point: >300 °C;
NMR (DMSO-ds) d: 3.42 (4H, dd, J=14Hz, J=16Hz), 6.9-7.0 (5H, m), 7.1-7.2 (6H, m), 8.46
(1H, dd, J=3Hz, J=5Hz), 9.07 (1H, dd, J=2Hz, ]=6Hz);
MS m/z: 315 (M*).

[0142]
5,5-bis(4-methylbenzyl)imidazo[2,1-b]thiazol-6(5H)-one (Compound 46)

S
g

i{ow

(0143]
Melting Point: >300 °C;
NMR (DMSO-ds) 8: 2.20 (6H, s), 3.24 (2H, d, J=14Hz), 3.36 (2H, d, [=14Hz), 6.84 (44, 4,
J=8Hz), 6.89 (1H, d, J=4Hz), 6.97 (4H, d, ]=8Hz), 8.03 (4H, d, J=4Hz);
MS m/z: 348 (M*).
[0144]
5,5-bis(4-cyanobenzyl)imidazo[2,1-b]thiazol-6(5H}-one {Compound 47)

CN

(0145]
Melting Point: 264-267 °C;
NMR (CDCls) 8: 3.23 (2H, d, J=14Hz), 3.56 (2H, d, J=14Hz), 6.54 (1H, d, J=6Hz), 7.02
(1H, d, J=6Hz), 7.15 (4H, d, J=9Hz), 7.51 (4H, d, ]-9Hz);



NMR (CD30D- CDC13(1:1)) 6: 3.33 (2H, d, J=16Hz), 4.02 (2H, d, J=16Hz),
6.58 (1H, t, J=7Hz), 7.16 (1H, d, J=7Hz), 7.24 (1H, d, J=9Hz),
7.5-7.6 (2kp2ewpio4795174 (1H, t, J=8Hz), 7.8-7.9 (4H, n); PVBIFROZ/0TEBD
(M). [0158] 3-bertzylimdazo[1, 2-al pyridin-2(3H)-0ne (Conpound 54)
WO 2008/ 047951PCT/ 3132007/ 070962 31 280159] Melting Point: 182 C
(deconposition); NWR (CDC13) b: 3.09 (1H, dd, J=8Hz, J=15Hz), 3.64
(1H, dd, J=4Hz, J=15Hz), 4.58 (1H, dd, J=4Hz, J=8Hz), 6.47 (1H, t,
J=THz), R1mfzb762). M, 7.1-7.2 (2H, m, 7.3-7.4 (3H, m, 7.54 (1H,
t, J=7THz); mz: 224 (Me). [0160]

3, 3-di (2-6 nyl )i m dazo[ 1, 2-a rimdin-2(3H)-one (Conmpound 55)
[0161] Ntél,&-ﬂi’rpgn@dﬂnm?thlfligl.i@)azgpl(rﬁgﬁbﬁﬁ@)‘s@@ﬁ{bﬂ?‘? @WT@S@%@) 8: 1.55
(6H, d, J=6Hz), 2.51 (2H, dd, J=8Hz, J=15Hz), 2.76 (2H, dd, J=8Hz,
J=15Hz), H,1-5.3 (2H, m, 5.4-5.7 (2H, 1), 6.69 (1K dd, J=5Hz,
J=6Hz), 7.7% (Fb=b, dd, J=2Hz, J=6Hz), 8.7 (1H, dd, J=2Hz, J=5Hz); MB
mz: 243 (M) .""TQ162]

spiro[imdazo(l pyri di n-2(3H)-one-3, 2' - (41-f1 ulOr0i ndan) 1
(Conpound 56) § )

[0147]
Melting Point: >300 °C; :
NMR (CDsOD-CDCls (1:1)) &: 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?).
[0148]
5,5-bis(2-thienylmethyl}imidazo[2,1-b]thiazol-6(5H)-one (Compound 49)

S
L};’N )

&
ol

(0149]
Melting Point: 286 °C (deconiposition) ;
NMR (CDCls) 3: 3.43 (2H, d, J=15Hz), 3.60 (2H, d, J=15Hz), 6.49 (1H, d, J=5Hz), 6.7-7.0
(5H, m), 7.12 (2H, dd, J=1Hz, J=6Hz);
MS m/z: 332 (M*).

(0150}
3,3-bis(2-thienylmethyl)imidazo[1,2-a]pyrimidin-2(3H)-one (Compound 50)

S
‘2

[(0151]
Melting Point: 192 °C (decomposition);
NMR (CDsOD-CDCls(1:1)) &: 3.54 (2H, d, J=15Hz), 3.76 (2H, d, J=15Hz), 6.7-6.9 (5H, m),
7.11 (24, dd, J=1Hz, J=5Hz), 8.23 (1H, dd, ]=2Hz, J=6Hz), 8.62 (1H, dd, J=2Hz, J=4Hz);
MS m/fz: 327 (M*}).

[0152]
5,5-dibenzyl-Z,B—dihydroimidazo[2,1-b}thiazol—6(5H)-one (Compound 51)



[0163] Melting Point: 148.0 C (deconposition); NVR (CDCl3) b: 3.24

(2H, dd,

j =18Hz, J=22Hz), 3.88 (2H, t, J=18Hz), 6.55 (1H, t, J=7Hz),

7.01 (1K twodm@ldzis1 7. 10 (1H, d, J=7Hz), 7.2-7.3 (3H PCIAF2068070d62),

t,

J=8Hz): MB mz. 254 (M). [0164]

spirolimdazo[ 1, 2-al pyridin-2(3H)-one3d3, 2' - (5" - net honri ndan) ]
(Compound 57) WD 2008/ 047951PCT/ JP2007/ 070962 32 Owve [0165] Melting

Poi nt :

splrollnldazn
[0167
J=1

58)
J=6Hz,
7.08 (1H,
(M) .

[01

150. 0-152.0 C, NWR (CDCL3) 6: 3.08(2H, dd, J=6Hz, J=171-1z),
3 8-4.0 (w 6.49 (1H, t, J=7Hz), 6.8-6.9 (2H, m), 7.1-7.3 (3H,

1Q J=7Hz); Ms nlz: 266 (M+). [01661
-alpyridin-2(3H)-one-3,2" -(5 -iodoi ndan)] (Conpound
g Point: 167-171 C, NMR (CDCl 3) 6: 3.14 (2H, dd,
.82 (2H, dd, J=17Hz, J=18Hz), 6.57 (1H, t, J=7Hz),

é@&?ﬁj 8Hz) 7.1-7.3 (2H, m, 7.6-7.7 (3H, m; M5 mz: 362

1 Ne

spi r o[ i miMeltiolg PortadddydI6édin- 2( 3H) - one- 3, 2' - (4' - cyanoi ndan)] ( Conpound

59)

NMR (CDCls) &: 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 (4H, m), 7.2-7.3 (6H, m);
MS m/z: 322 (M*).
[0154]
2-hydroxy-3-(2-naphthylmethyl)imidazo[1,2-a]pyridine (Compound 52)

[0155]
Melting Point: 205 °C (decomposition);
NMR (CDsOD-CDCls(1:1)} 3: 3.41 (1H, d, J=15Hz), 3.76 (1H, d, J=15Hz), 6.72 (1H, t,
J=7Hz), 7.02 (1H, d, ]=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*).

f0156]
spiro[imidazo[1,2—a]pyridin—2(3H)—one-3,2’—benzo[f]indan] (Compound 53}

[0157]
Melting Point: 214 °C {decomposition);
NMR (CD:0D-CDCls(1:1)) &: 3.33 (2H, d, J=16Hz), 4.02 (2H, d, ]=16Hz), 6.58 (1H, t,
J=7Hz), 7.16 (1H, d, ]=7Hz), 7.24 (1H, d, J=9Hz), 7.5-7.6 (ZH, m), 7.74 (1H, t, J=8Hz),
7.8-7.9 (4H, m);
MS m/z: 286 (M*).

{0158}
3-benzylimidazo[1,2-2]pyridin-2(3H)-one {(Compound 54)



[01691 Melting Point: 247.7 C (deconposition); NVR (CDCl3) b: =3.26
(2H, dd, J=3Hz, J=18Hz), 3.93 (2H, dd, J=6Hz, J=18Hz), 6.56 (1H, t,
J=THz), 7.WQ20B7981 J=7Hz), 7.23 (1H, d, J=9Hz), 7.44PCIAPZPO7/F0962
J=8Hz), 7.6-7.7 (3H, m; M Ink: 261 (M4). [02251

spiro[im dazo[ 2, 1- al i soqui nol i n-2(3143- one-3, 2' -i ndanl (Conpound 60)
WD 2008/ 047951PCT1JP20071070962 33 [0170] Melting Point: 201-203 C
NMR (CDC13) b: 3.22 (21-1, d, J=17Hz), 3.91 (2H, d, J=17Hz), 6.74
(1H, d, J 06- 89 (1H, d, J=7Hz), 7.32 (4H, s), 7.6-7.7 (214, m,
7.79 (114 J=7Hz), 8.63 (114, d, J=8Hz); M5 rrt/z: 286 (Me).
[0171]
spiro[imdazo[ 1;2-alpyridin-2(3H)-one-3,21-((1, 2,5-thiadi azo)[4,5-cli
ndan)] (Cdféund 61) N.seN [01721 Melting Point: 86-88 C, NWR

((CDC13- COROMRL Phbac: iz @ hcdbbsiton))=18HZ), 4.00 (2H, d, J=18Hz),

?'21411, (1 )1 ?NME; qg;fic@%go% 3fad Hétt =1, 5 At fand TH%:), 4590n,

dd, J=4Hz, J=8Hz), 6.47 (I'H, t, ]=7Hz), 7.0-7.1 (2H, m), 7.1-7.2 (2H, m), 7.3-7.4 (3H, m),
7.54 (1H, t, J=VHz);
MS m/z: 224 (M*).

{01603

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

\N1

z

NN
‘gq’o

S

I =

(0161]
Melting Point: 149.5 °C (decomposition);
NMR (CDCls) 6: 1.55 (6H, d, J=6Hz), 2.51 (2H, dd, J]-8Hz, J=15Hz), 2.76 (2H, dd, ]=8Hz,
J=15Hz), 5.1-5.3 (24, 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*).

[01621
spiro[imidazo[1,2—a]pyridin—Z(SH)-one—B,Z’-(4’—fluoroindan)] {Compound 56)

e

F

[0163] :
Melting Point: 148.0 °C (decomposition);
NMR (CDCls) &: 3.24 (2H, dd, J=18Hz, ]=22Hz), 3.88 (2H, t, ]=18Hz), 6.55 (1H, t, J=7Hz),
7.01 (1H, t, ]=9Hz), 7.10 (1H, d, ]=7Hz), 7.2-7.3 {(3H, m), 7.63 (1H, t, ]=8Hz);
MS m/z: 254 (M*).
[0164]
spiro[imidazo[l,Z-a]pyridin-Z(3H)—one-3,2’—(5’—methoxyindan)] {Compound 57)



[0173]

spiro[imdazo[ 2, 1-al i soqui nol i n-2(3H)-one-3, 214(1, 2,5-thi adi azo) [ 4, 5-
c]i ndan)] W@@%‘ﬁ@&ﬁ’él 62) [0174] Melting Point: 271.5 CFPCTAP2607/070962
(deconposition); NWVR (CDC13) 5: 3.39 (214, d, J=16Hz), 4.04 (2H, brd,
J=1614z), 6.77 (114, d, J=7Hz), 6.81 %2114, d, J=7Hz), 7.6-7.8 (2H,
m, 7.82 (114, brs, J=8Hz), 7.95 (211, brs), 8.65 (114, d, J=8Hz); M5
mz: 344 (Me). WD 2008/ 047951PCTI JP2007/07096 2 34 [0175]
spiro[imgda 2-al pyrimdin-2(3H)-one-3,2"-indan] (Conpound 63)
[0176] MeReN oint: 195.5 C (deconposition); NWVR (CDC13) b: 3.17
(2H, d, J=17 3.92 (21-1, d, J=17Hz), 6.53 (1H, dd, J=5Hz, J=6Hz),
7.44 (1H, dd, 2Hz, J=6Hz), 7.32 (411, s), 8.72 (1H, dd, J=21-1z,
J=5Hz); M5 nmz: @3« (Me). [0177]

spiro[im dagef 1, 2-a] pyri di n-2(3H) -one-3, 2" 45' -trifl uoronet hyl i ndan)]
(CorrpoundMQfQng 409317%(1‘%% el Point: 176.5-179.5 C;

NMR (CDCls) 8: 3.08(2H, dd, J=6Hz, J=17Hz), 3.8-4.0 (5H, m), 6.49 (1H, t, ]=7Hz),
6.8-6.9 (2H, m), 7.1-7.3 (3H, m), 7.60 (1H, t, J=7Hz);
MS m/z: 266 (M*).
(01661
spiro[imidazofl1,2-a]pyridin-2(3H)-one-3,2’-(5'-iodoindan}] (Compound 58)

AN

., N 0

[0167]
Melting Point: 167-171 °C;
NMR (CDCls) &: 3.14 (2H, dd, J=6Hz, J=17Hz), 3.82 (2H, dd, J=17Hz, J=18Hz), 6.57 (1,
t, I=7Hz), 7.08 (1H, d, J=8Hz), 7.1-7.3 (2H, m), 7.6-7.7 (3H, m);
MS m/z: 362 (M*).
(0168]
spirofimidazo[1,2-a]pyridin-2(3H)-one-3,2’-(4’-cyanoindan}] {Compound 59)

=N

A N 0

CN

[0169]
Melting Point: 247.7 °C (decomposition);
NMR (CDCls) 8: 3.26 (2H, dd, J=3Hz, ]=18Hz), 3.93 (2H, dd, ]=6Hz, J=18Hz), 6.56 (1H,
t, J=7Hz), 7.15 (1H, d, J=7Hz), 7.23 (1H, d, J=9Hz), 7.44 (1H, d, J=8Hz), 7.6-7.7 (3H, m);
MS m/z: 261 (M*). '
[0225]
spiro[imidazo[2,1-a}isoquinolin-2(3H)-one-3,2’-indan] (Compound 60}



NVR (CDC13) 6: 3.25 (2H, d, J=17Hz), 3.92 (2H, d, j=17Hz), 6 57 (1H‘
t, J=7Hz), 7.1-7.2 (2H, m, 7.44 (1H d, J=8Hz), 8.5-8. 73 n’h

m z: 304 (WO RUSPLINO] PCT/IP2007/0 962
spiro[imdazo[ 1, 2-al pyridin-2(3H)-one-3, 2' -benzo[ el i ndan] (Conpound
65) [0180] Melting Point: 256.0 C (d&conposition); NVR (CDCL3) 6:
3.33 (1H, d, J=17Hz), 3.56 (1H, d, J=17Hz), 4.09 (2H, t, J=17Hz),
6.50 (1H, t, J=7Hz), 7.22 (1H, d, J=9Hz), 7.29 (1H, d, J=7Hz), 7.42

(1H, d, J=811z), 7.5-7.7 (41-1, m, 7.83 (1H, d, J=8Hz), 7.92 (1H, d,
J=6Hz) ; 3] 286 (M. [0181] WD 2008/047951PCT/JP2007/ 070962 35
3,3-diallyli o[ 1, 2-a] pyridin-2(3H) -0ne (Conpound 66) [0182]

Mel ting Poi 4-66 C, NVR (CDC13) 5: 2.56 (2H, dd, J=9Hz, J=14Hz),
2.86 (2H, dd, Hz, J=14Hz), 4.99 (2H, dd, J=1Hz, Jz?kt), 5.40 (2H,
d, J=1Hz), 5. 6 (2H, m), 6.67 (IH, t, J=7Hz), 7.17 (I H d, J=7Hz),

7.52 (1H, =7Hz), 7.59 (1H, d, 1=7Hz); MBS miz: 214 (Mi). [0183
( [gVEﬁ ), ( ); Z: (M) [ ]

3, 3- bi s(2- ohexenyl)i m dazo[ 1, 2-alPyri di n-2(3H)-0ne (Conpound 67)
[ 0184] Melting Point: 201-203 °C;

NMR (CDCls) &: 3.22 (2H, d, J=17Hz), 3.91 (2H, d, J=17Hz), 6.74 (1H, d, J=7Hz), 6.89
(1H, d, J=7Hz), 7.32 (4H, s), 7.6-7.7 (2H, m), 7.73 (1H, t, J=7Hz), 8.63 (1H, d, }=8Hz);
MS m/z: 286 (M*).

[0171] .
spiro[imidazo{l,Z-a]pyridin—2(3H)-one-3,2'-((1,2,5-thiadiazo)[4,5—c}indan)]
{Compound 61)

|

\NO

o

(01721
Melting Point: 86-88 °C;
NMR (CDCl-CDsOD(1:1)) &: 3.44 (2H, d, J=18Hz), 4.00 (2H, d, }=18Hz), 6.71 (1H, t,
J=7Hz), 7.2-7.4 (2H, m), 7.81 (1H, ¢, J=7Hz), 7.97 (2H, s);
MS m/z: 294 (M*).

[0173]
spiro[imidazo[Z,l—a]isoquinolin-2(3H)-one-3,2'—((1,2,5-thiadiazo)[4,5—c]indan)}
(Compound 62}

E{}ﬁdq
N 0

[0174]
Melting Point: 271.5 °C (decomposition);
NMR (CDCla) &: 3.39 (2H, d, J=16Hz), 4.04 (2H, brd, J=16Hz), 6.77 (1H, d, ]=7Hz}, 6.81
(1H, d, J]=7Hz), 7.6-7.8 (2H, m), 7.82 (1H, brs, J=8Hz), 7.95 (2H, brs), 8.65 (1H, 4,
J=8Hz);
MS m/z: 344 (M*).



Mel ting Point: 245-247 C; NVR (CDC13) 5: 1.4-2.0 (1211, m, 2.9-3.1
(2H, m, 5.29 (1H, brd, J=I0Hz), 5.8-6.0 (3H, m, 6.62 %1H, t,
J=THz), 7.NMQ2WOBMMTH J=0Hz), 7.5-7.7 (211, m; M5 m z: POGEPIORHY70962
[0185] 3, 3-diallylimdazo[2, 1-ali soquj nholin-2(3H)-one (Conpound 68)
Il [0186] Melting Point: 108-110 C; N¥R (CDC13) 5: 2.62 (211, dd,
J=8Hz, J=14Hz), 2.89 (211, dd, J=6Hz, J=14Hz), 4.9-5.1 (4H m,
5.4-5.6 (211, m, 6.91 (111, d, J=7Hz), 7.25 (1H, d, J=7Hz), 7.6-7.7
(211, m, (78D (1H, t, J=8Hz), 8.57 (1H, d,J=811z); MS mz: 264 (Me).
[0187] Exoimliafi¥ald| LRA| R 02 BE) ST & Jar] (EPAP ik DEB)OT
spirofimdazol?2, 1-ali soqui nolin-2(3H)-one-3,4"-(11-c)' cl OPentele)l
WO 2008/ 047951PCT/ JP2007/ 070962 36 ( Conpound 69) havi ng the general
formul a bgN i s described hereafter. [0188] An anount of 80 ng of

G ubbs re ?0. 24 mol ) was added to a chloroform solution (80 m)
of 1.0 g (3. ) of
3,3-diallyli zo[ 2,1-alisoquirtolin-2(3H) -one obtained in the sane

manner as in enpl ary Preparation 1 under an argon atnosphere and
heat ed undgy76i! ux for 14 hours. The reaction mxture was allowed to
stand for,,coli a ol vent... removed by distillation tinder
reduced p%ﬁs@g\%r‘ﬂ"g“\y\z%eér héwésecg gg%n}tg@%t he resjdue and th njiﬁﬁurg s
ext r act edNMR EREDH: 316 A I T8 HEL FR4PH - dey Hefed e gét St dydie
wer e rinseds t1ogeld) enHy, 148 rsatusa@ e s HBi7a¢1tandt, d+1ie Jehtés); anhydr ous
magnesi “”M%“;Mz%% I\/]'er sol vent was renoved by distillation under
reduced préssure a(nd the residue was chromat ographed over silica gel
col um formbmification (ethyl acetate : methanol =10 : 1) to obtain
748 ny ( 8pibo[ka)daod[12hepyidine2 (BBpoeBA’ -5 ttif vofonreath dindanyHompownd
crystals. (/\0189] Results of analysis of the obtained conpound are
given below. The results show that the obtained conpound was the
targeted conpound. [0190] Melting Point: 173.5 C (deconposition); NWR
(CDCL. 3) b; gN7O (2H, d, J=17Hz), 3.30 (2H, d, J=17Hz), 5.92 (211,

‘ g0 J=7Hz), 7.33 (111, d, J=7Hz), 7.6-7.8 (211, m, 7.79

[01781
Melting Point: 176.5-179.5 °C;
NMR (CDCls) 8: 3.25 {2H, d, J=17Hz), 3.92 (2H, d, ]=17Hz), 6.57 (1H, t, J=7Hz), 7.1-7.2
(2H, m), 7.44 (1H, d, J=8Hz), 8.5-8.7 (3H, m); :
MS m/z: 304 (M*).
(01791
spiro[imidazo[l,z-a}pyridin«2(3H)-one—3,2’-benzo[e]indan] {Compound 65)

O
(0180]
Melting Point: 256.0 °C (decomposition);
NMR (CDCla) &: 3.33 (1H, d, J=17Hz), 3.56 (1H, d, ]=17Hz), 4.09 (2H, t, ]=17Hz), 6.50
(1H, t, J=7Hz), 7.22 (1H, d, J=9Hz), 7.29 (1H, d, ]=7Hz), 7.42 (1H, d, ]=8Hz), 7.5-7.7 (4H,
m), 7.83 (1H, d, J=8Hz), 7.92 (1H, d, ]=6Hz);

MS m/z: 286 {(M*).
(0181}



[0191] Exenplary Preparation 6 Conpound 70 having the general formula
bel ow corresponding to starting materials was prepared in the sanme
manner as wo@kiesmiiary Preparation 5. Results of anal ySCEIBRITITE62
obt ai ned conmpound are given bel ow for each conpound. The results
show, that the obtai ned conpound was ¥he targeted Conmpound 70. [0192]
spi ro[ 8- benzyl oxyi m dazo[ 1, 2- al pyri di n-2(3H)-one-3,4'-(1' -cycl openten
e)1l (Conpound 70) 37 Melting Point: 178.5-180.5 C;, NWR (CDCl 3) b:

2. 64 (2H3,3dialplifligzo[32-2Pyfidid-2(3d])-ahe [Gbinpoud &0 (2H, s), 5.88 (2H,
s), 6.49 (111, dd, J=6Hz, J=8Hz), 6.94 (1H, dd, J=6Hz, J=8Hz), 6.94
(1H, d, J=8Hz), 7.2-7.5 (5H, m; MS mz: 292 (W. 10194] Exenpl ary
Prepar at i :NAn exenpl ary preparation of

3,3-dipro ~®, 7, 8-tetrahydroi m dazo[ 1, 2- a] pyridin- 2(3H) one
(Conpound 71 a\/l ng the general formula below is described
hereafter. [0495] [01961 An anount of 100ng of 10 % pal | adi um on
carbon was added to an ethanol solution (30 m) of 300 ng (1.4 mol)
of 3, 3-di dbI®lim dazo[ 1, 2-alpyridin-2(3H)-one obtained in the sane
manner asy.n gy Beeparation 5 and the m xture was subject to

catalytlc reé‘ctlon at_ro t e Y n

oo Eh MRS A SO TR, i gD e Al DRI pRE
was I enoved, TETGmIETEz)f 5.4Q 2&t &, Iy Ha), $t4-5-6 H.om. 60 Lickdtel 7 g dtEute.
The resi d}L@HQ@sys@Qﬁgnat]Qgﬁgph%d (ONE4, jstridyca gel col um (hexane :

et hyl acet te— 1) to obtain 281 ng (90.3% of the title
conpound e 4’O(Mr?of crystals. Recrystallization from hexane-ethyl
acetate (1@1%8) yiel ded white crystals having a nelting point of
98.5-101 &3 &lgm FhoRseu) hmiahzanalaypirstiaf2(3HeoehCampednd 6fipound ar e
gi ven bel ow. The results show that the obtained conpound was the
targeted conpound. [01981 NWR (CDC13) 6: 0.86 (611, t, J=7Hz),

0.9-1.1 ( m, 1.1-1.2 (2H, M), 1.4-1.6 (2H, m, 1.7-2.0 (6H m,
2.79 (2H, {N;}’{—@Hz), 3.19 (2H, t, J=6Hz); MS miz: 222 (W.
[0184]

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, J=7Hz), 7.17 (1H, d, ]=9Hz), 7.5-7.7 (2H, m);
MS m/z: 294 (M*).
[0185]
3,3-diallylimidazo[2,1-a]isoquinolin-2(3H)-one (Compound 68)

i

[0186]
Melting Point: 108-110 °C;
NMR (CDCls) &: 2.62 (2H, dd, J=8Hz, J=14Hz), 2.89 (2H, dd, J=6Hz, J=14Hz), 4.9-5.1
(4H, m), 5.4-5.6 (2H, m), 6.91 (1H, d, ]=7Hz), 7.25 (1H, d, J=7Hz), 7.6-7.7 (2H, m), 7.80
(1H, t, J=8Hz), 8.57 (1H, d,]=8Hz);
MS m/z: 264 (M*).
(0187]
Exemplary Preparation 5
An exemplary preparation of spiro[imidazo[2,1-a]isoquinolin—Z(BH)—one—?:A’-(1’—cyclopentene)]



[ 01991 Exenpl ary Preparation 8 Conpounds 72 to 77 having the general
formul ae corresponding to starting materials were prepared in the
sanme mannewoasisim7IEkenpl ary Preparation 7. Results of 2ANYENFIWHI62t he
obt ai ned conpounds are given bel ow for each conpound. The results
show t hat the obtai ned conpounds were3% he targeted Conpounds 72 to
77. WO 2008/ 047951PCT/ JP2007/ 070962 38 [ 0200]

3, 3-di cyclohexyl-5, 6,7, 8-tetrahydroi m dazoll, 2-al pyri di n-2(3H) - One

( Compound(Cépouddi@DHavirlykhd generatfoimila beRiiBis A2Qrilied hlvtrCDC13) b:

0.9-1.4 (84, mM, 1.5-2.0 (18H, m, 2.79 (2H, t, j=6Hz), 3.30 (2H, t,
J=6Hz); M5 miz: 302 (W. [0202]

3, 3-di but 5,6, 7,8-tetrahydroi m dazoll, 2-a] pyri di n-2(3H)-one

( Conpound A0 NN [0203] Melting Point: 35-40 C; NWR (CDC s) 6:
0.88 (6H, ), 0.9-1.4 (84 m, 1.6-2.2 (84 m, 3.2-3.4 (4H,
m; Ms mz: (IVt) [ 0204]

spiro[7,8,9, 10 t et rahydr oi m dazol2, 1-a]i soqui nolin-2(3H)-one-3, 1r-cyc
| opent anel [0188] '

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 inder 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 arthydrous 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.

[0189]
Results of analysis of the obtained compound are given below. The results show that the
obtained compound was the targeted compound.

[0190]
Melting Point: 173.5 °C (decomposition);
NMR (CDCls) &: 2.70 (2H, 4, }<17Hz), 3.30 (2H, d, }-17Hz), 5.92 (2H, s), 6.89 (1H, d, J=7Hz), 7.33
(1H, d, J=7Hz), 7.6-7.8 (2H, m), 7.79 (1H, t, ]=7Hz), 8.60 (1H, d, J=7Hz);
MS m/z: 236 (M*).

[o1913
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.

{0192}
spiro[8~benzyioxyimidazo[1,2-a}pyridin-2(3H)—one-3,4’—(1’-cyclopentene)}
(Compound 70)

C o

[0193]



(Conpound 74) (aLr,N N6 [0205] Melting Point: 270.5 C
(deconposition); NWVR (CDC13) b: 1.8-2.2 (1011, m, 2.3-2.5 (211,

2.6-2.8 (MAWEPIOH. 44 (111, d, 1=7THz), 7.35 (111, d, BEPEBAPYTRICE 2
242 (M. [0206]

spirolimdazo[ 2, 1-al i soqui nol i n- 2(3H) one- 3, 11- cycl OPelt anel
(C_orrpound 75) V\D 2008/ 047951PCT/ H2007/ 070962 39 [0207] Melting
Point: 164.5-167.5 C; NWR (CDCI3) b: 1.8-2.3 (6H m, 2.4-2.6 (2H,
m, 6.94 MéMngdoid=V#8z-1808 33 (1H, d, J=7Hz), 7.6-7.7 (2H, m, 7.79
g é:"r otlis %Nﬁhiz @(tﬁa@oz@ll(mdd jJRi@HZ;,)Za 291\{5%2} ~1238), 68 (2030888 (2H, s),
etr e 3. fl

C  danl (éj%%glﬁt&@gﬂﬁ J%é%]d%zﬁ dm2ahedkl LA 86 1908 Fuehy PENZA

(5H, m);

MS m/fz: 292 (M*).

[0194)

Exemplary Preparation 7

An exemplary preparation of

3,3-dipropyl-5,6,7,8-tetrahydroimidazo[1,2-aJpyridin-2(3H)-one (Compound 71) having the

general formula below is described hereafter.

[0195]

[0196]
An amount of 100mg of 10 % palladium on carbon was added to an ethanol solution
(30 ml) of 300 mg (1.4 mmol) of 3,3-diallylimidazo[1,2-a]pyridin-2(3H)-one obtained
in the same manner as in Exemplary Preparation 5 and the mixture was subject to
catalytic 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.

(0197]
Results of analysis of the obtained compound are given below. The results show that the
obtained compound was the targeted compound.

[0198]
NMR (CDCls) 8: 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, ]=6Hz);
MS m/z: 222 (M*).

[0199]
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.



Melting Point: 252.5 C (deconposition); NWR (CDCl3-CD30D(1:1)) b
1.9-2.1 (4a m, 3.0-3.2 (4H, m, 3.50(2K d, J=18Hz), 3.79 (2H

J=18Hz), MQ2H8H45Y 1y 7.75 (211, s), 7.8-7.9 (2H &N O”H‘)”Pﬁzzgo
(W. [0210] . i |
splro[5,6,7,8-tetrahydr0|n1dazo[1,2-a?pyr|d|n-2(3kb-one-3,2'-|ndan}
(Conpound 77) [0211] Melting Point: 276.5 C (deconposition); NWR
(CDC13- CD3CDjf1 1)) b: 1.9-2.1 (411, m, 3.0-3.3 (411, n), 3.45 (211,
d, J=17Hz)0208] 66 (211, d, J=17Hz), 7.30 (411, s); MB mz: 240 (W.
[0212] Exesmaldeth Jﬂ{wﬂ’?,Bltélﬂal@dﬁﬁﬁ@@aﬂa@sziﬁ)ytrﬂlBl(ShﬁWnﬂngmogEilé?—)al
formul ae corresponding to starting materials were each prepared in
the sanme manner as in Exenplary Preparation 1. Results of analysis of
t he obt ai peg.xonpounds are given bel ow for each conpound. The results
WO 2008/ 047/ AFET/ JP2007/ 070962 40 show that the obtai ned conpounds
were the ta y Conpounds 78 to 81. [0213]

3, 3- bIS(4-4H> ebenzyl )i m dazo[ 1, 2-a] pyri di n-2(3H) - one (Cbnpound 78)
C [0214]

(0201}
Melting Point: 218-220 °C;
NMR (CDCls) 6: 0.9-1.4 (84, m), 1.5-2.0 (18H, m), 2.79 (2H, t, J=6Hz), 3.30 (2H, t,
J=6Hz);
MS m/z: 302 (M*).
{02021
3,3-dibutyl-5,6,7,8—tetrahydroimfdazo[l,Z—a]pyridin-Z(BH)—one (Compound 73)

g

[0203]
Meiting Point: 35-40 °C;
NMR (CDCls) d: 0.88 (6H, t, J=7Hz), 0.9-1.4 (8H, m), 1.6-2.2 (8H, m), 3.2-3.4 (4H, m);
MS m/z: 250 (M?*).

[0204]
spiro[7,8,9,10—tetrahydroimidazo{2,1—a]isoquinélin-Z(SH)-on&B,1’—cyclopentane]
(Compound 74)

[0205]
Melting Point: 270.5 °C (decomposition);
NMR (CDCls) 8: 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?*).
(0206)
spiro[imidazo[2,1-a]isoquinolin—2(31-1)-one-3,1’-cyclopentane] (Compound 75)



Mel ting Point: 293.0-296.0 (C). 1H NVR (CDC13) 5:3-11 (2H, d
J=14Hz), 3.55 (2H, d, J= 14Hz), 6.62 (1H, t, J=7Hz), 6.78

J=8Hz), 6VORA20PE79Y, J=8Hz), 7.12 (4H d, J=8Hz), 7 40P€Y/ ﬂwwwmﬂﬂ
J=THz), 7.47 (1H, d, J=7Hz); M8 miz: 382 (W [0215]
8-cyclopropylnethyloxy-3,3-dia||y1im‘3 azo[ 1, 2-al pyri di n-2(3H)-one
(Compound 79) oY a--14 0 N_.LN. N [0216] Melting Point: 139.0-142.0
(O; 1H NMR (CDC13) 5: 0.35-0.40 (2H, m), 0.60-0.65 (2H, ,
1.30-1.4041H n), 2.50-2.60 (2H, m, 2.80-2.90 (2H, m, 3.94 (2K d,

J=THz), H, brs), 5.02 (2H, brs), 5.40-5.65 (2H, m), 6.57 (1H,
t, J=7Hz, W={§HXOC 6.91 (1H, d, J=8Hz), 7.16 (1H, d, J=7Hz); Msm( z:
284 (W. [021

spi ropm dazo( 17 2-a] pyri di n-2( 3H) - one- 3, 2' 44' - hydroxylndan)] ( Conpound

??E | [OzmﬁILN@Iting Point: 240.0 C (dec.); 1H NWR (CD30D) b: 3.17
005/ 04790aBes Pl A BT '3111:7),%)1’ T I T TR AP
ooty B (BD8E) Gokb 2 (67 w2 d2is Gt by (11 3 (ke Sk O
7.51 (11Ye7Wz), 950tz2H, 0)81.7¢ 11, td]=6BI¥BI-826X)(1H d ' [=8Hz);

MS m{z: 238 (M").

(02081

_ spiro[5,6,7,8—tetrahydroimidazo[l,?_—a]pyridin—2(3H)-0ne-3,2'—benzo[f}indan]
(Compound 76) '

5
L)

[0209]
Melting Point: 252.5 °C (decomposition);
NMR (CDCls-CDsOD(1:1)) &: 1.9-2.1 (4H, m}), 3.0-3.2 (4H, m), 3.50 (2H, d, }=18Hz), 3.79
(2H, d, ]=18Hz), 7.4-7.5 (2H, m), 7.75 (2H, s}, 7.8-7.9 (2H, m);
MS m/z: 290 (M*).
(02101
spir0[5,6,7,8—tetrahydroimidazo[1,2-a]pyridin—2(3H)—one73,2’-indan] {Compound 77)

oo

(0211l
Melting Point: 276.5 °C (decomposition);
NMR (CDCls-CDsOD (1:1)) 8: 1.9-2.1 (4H, m), 3.0-3.3 (4H, m), 3.45 (2H, d, J=17Hz),
3.66 (2H, d, [=17Hz), 7.30 (4H, s);
MS m/z: 240 (M*).
(0212}
Exemplary Preparation 9
Compounds 78 to 81 having the gereral 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



MS mz: 352 (M). [0219]

spi r oP- hydr oxy-i m dazo[ 1, 2- al pyri di n-2(3H) - one- 3, 2' -i ndan] (Conpound
81) [ 0220YORMBHO#ME Poi nt: 285.0-290.0 C, 1H NVR (CDC $YTHP2087/9109622H,
d, J=17Hz), 3.91 (2H, d, J=17Hz), 6.57 (1H, dd, J=6Hz, J=7Hz), 6.82
(1H, d, J=6Hz), 7.27 (1H d, J=7Hz), %31 (4H, s); M5 mz: 352 (Me).
[0221] Exenplary Preparation 10 Conpounds 82 to 83 having the general
formul ae corresponding to starting naterials were each prepared in

t he same dmanniat & dbfaikedermph pmyndPrepa that targetssl CRapednds 7§fto dhal ysi s of
t he obtai nggisgonpounds are given bel ow for each corrpound The results

ZQOW[ ngtﬂ,g-b(ias(éggﬁlglror}])%gz QnrxrlE) auzgfil 2 \é\fpry%dtirt] 8(3&‘3 %}ds 82 to

spi rol8- net hoxyi m dazo[ 1, 2- al pyri di n- 2( 3H) - one- 3, 41- (11-cycl opent ene)
] (Corrpou%zg ) OV _N 60 [0223] Melting Point: 200.0-202.0 C, 1H NWR

ompou

(CDC13) £@l1l-1, d, J=17Hz), 3.29 (2H, d, J=17Hz), 3.96 (3H, s),
5.88 (2H 6.57 (1H, dd, J=7Hz, J=8Hz), 6.91 (1H, d, J=8Hz), 7.29
(111, d, J=7 O\- 216 (M). [0224]
spiro[ 8- cyckopr oy Tret hyI oxyi mi dazo[ 1, 2- a] Pyri di n- 2(3H) - one- 3, 4' - (t -
ycl opent eng (Conpound 83) WD 2008/ 047951PCT/ H2007/ 070962 42
[0214]
Melting Point: 293.0-296.0 (°C).
1H-NMR (CDCl) 3: 3.11 (2H, d, J=14Hz), 3.55 (2H, d, J=14Hz), 6.62 (1H, t, J=7Hz), 6.78
(1H, d, ]=8Hz), 6.94 (4H, d, J=8Hz), 7.12 (4H, d, J=8Hz), 7.40 (1H, t, J=7Hz), 7.47 (1H, 4,
J=7Hz);
MS m/z: 382 (M*)
[0215]
8-cyclopropylmethyloxy-3,3-diallylimidazo[1,2-alpyridin-2(3H)-one (Compound 79)

J

[0216]
Melting Point: 139.0-142.0 (°C);
1H-NMR (CDCls) 5: 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, J=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, ]=8Hz), 7.16 (1H, d, ]=7Hz);
MS m/z: 284 (M*).

[0217]
spiro[imidazo[1,2-a]pyridin-2(3H)-one-3,2"-(4"-hydroxy-indan)] (Compound 80)

=N
Qi o
OH

f0218]
Melting Point: 240.0 °C (dec.);
1H-NMR (CD:OD) %: 3.17 (1H, d, J=17Hz), 3.19 (1H, d, }=17Hz), 3.50 (1H, d, J=17Hz),



[0225] Melting Point: 134.0-137.0 C, 1H NWR (CDC13) b: 0.35-0.40 (2H,
nm, 0.60-0.70 (2H, n), 1.30-1.40 (1H, nm, 2.64 (2H, d, J=16Hz), 3.28
(2H, d, J3¥erpip/4B508 (2H, d, J=7Hz), 5.88 (2H, s), 6. BATIRN7/EP62
J=7Hz, J=8Hz), 6.92 (1H, d, 1=8Hz), 7.28 (1H, d, J=7Hz); M5 nmlz: 256
(W. [0226] Exenplary Pharmaceutical #ornulation The followi ng table
shows a typical pharmaceutical conposition that may be admi ni stered
according to the invention. [0227] Conponent Quantity per 10 ny

tabl et Quet (1tty dpp+178), 65318l btI-8dnpoddrd.80 (21, 1y 760 (kg Mlnbilelof-195. 9
Egdfg;(Q P@*‘Mﬂ%ﬁﬁfm dl?ng ol Yl 918494, 3-8M2)19. 3 ny Low substi tuted
y yp MBXn/z: 352 (lﬂmfse -0 g 7.0 ny

[0219]

spiro[S—hydroxy—imidazo[1,2-a]pyridin—Z(BH)—one—B,Z’-indan] (Compound 81)

OH

=N
a N o

(0226]
Melting Point: 285.0-290.0 °C;
1H-NMR (CDCls) &: 3.22 (2H, d, J=17Hz), 3.91 (2H, d, J=17Hz), 6.57 (1H, dd, J=6Hz,
1=7Hz), 6.82 (1H, d, J=6Hz), 7.27 (1H, d, ]=7Hz), 7.31 (4H, s);
MS m/z: 352 (M*).

(0221]
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.

[0222]
spiro[8—methoxyimidazo{1,2-a]pyridin—2(3H)-one—3,4'—(1’-cyclopentene)] (Compound
82)

OMe
=N

S

[0223]
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, 5), 5.88 2H, s),
6.57 (1H, dd, J=7Hz, J=8Hz), 6.91 (1H, d, J=8Hz), 7.29 (1H, d, J=7Hz);
MS m/fz: 216 (M*).

(0224]
spiro[B-cyciopropylmethyloxyimidazo[l,Z—a]pyridin-2(3H)—one—3,4’-(1'—cyclopentene
)] (Compound 83)



Hydr oxypropyl cellulose 5.0 ng 5.0 ng Magnesium stearate 2.8 ng 2.8
ng Total 140.0 ng 140.0 ng [0228] The present invention is described
above usi MYOEWERHI%8S. The exanpl es are given by way of PETARPOEITNG | s
understood by a person in the art that_ various nodifications are
avai | abl e and those nodifications are* ncluded in the scope of the
present invention. [0229] For exanple, the above exanples used mce
as a mammal . However, other mammal s i ncludi ng human can be used. Even
in such casg§s, the above Conpounds 1 to 83 exhibit antidepressant,
neuroprotecﬁ?on, anyl oid 13 deposition inhibitory, or age retardant

activity i§ other manmal s incl udi ng human. 43 CLAIMS N 1.Use of a
het er ocyckr ound having the general fornmula (1): R 4 in the
general f (I'), the structural unit having the general formula
(rn):

{0225]
Melting Point: 134.0-137.0 °C;
1H-NMR (CDCls) 6: 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, J=7Hz,
J=8Hz), 6.92 (1H, d, ]=8Hz), 7.28 (1H, d, ]=7Hz);
MS m/fz: 256 (M*).
[0226]
Exemplary Pharmaceutical Formulation
The following table shows a typical pharmaceutical composition that may be

administered according to the invention.

[0227]
Component Quantity per 10 mg tablet | Quantity per 60 mg tablet
Compound 1 10 mg 60 mg
Mannitol 95.9 mg 45.9 mg
Microcrystalline cellulose | 19.3 mg 19.3 mg
Low-substituted 7.0 mg 7.0 mg
hydroxypropyl cellulose
Hydroxypropyl cellulose | 5.0 mg 5.0 mg
Magnesium stearate 2.8 mg 2.8 mg
Total 140.0 mg 140.0 mg

[0228]

The present invention is described above using examples. The examples are given by

way of example. It is understood by a person in the art that various modifications are

available and those modifications are included in the scope of the present invention.
[0229]

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.



Cic->0 is one or nore stfuctural uUnits selected fromnultiple
types of structural units having the ¢eneral formula (I11): in
the general formula (1), Rl and R2 each are one or nore
functional groups independently selected fromthe group consisting of
a hydrogen atom hal ogen atom hydr Oﬁw&r oup, am no group,

acet yl ani no group, benzyl am no grouf! fl uoronet hyl group, Cl-05

al kyl group, C1-05 al koxy group, and -0-(CH2)n-R5 (R5 is a vinyl
group, C3-C6 cycl oal kyl q,roup, or phenyl group, and nis 0 or 1);

R3 and P4 eadlse&f 8 heigeooysiceamacunstavingiiag defeml fmiladBpendent | y
selected fromthe group consisting of a hydrogen atom C1-C6 al kyl
group, C3-05 cycloal kyl group, and - CH(R7)-R5; alternatively, R3 and
R4 togetRH I/rf,mma spiro ring having the general formula (I1V): 44
the R6 is € orm[_e,_t,u_r( tional groups selected fromthe group

consi st rRvi nyl group, ethinyl group, phenyl (which may be
substituted I®¢ a Cl1-C6 al kyl group, G -C6 al koxy group, hydroxy

group, 1 or 2 hal ogen ato i Ci-C6 alkylampo group, c 0 group,
nitro group, TtYPHEISAGPER ,(lbﬂ‘epﬁﬁré'ﬁwa' le'gﬁ%‘jﬂ,g tﬁﬁaﬁﬁﬂ%%ﬁﬂﬁ,

pyridyt group, thienyl group, and furil group; the R7 is a hydrogen
at om or Cl-C@ al kyl group; in the general formula (1V), the
structur J\F:;}__LOB i stone{bP nore structural units selected from

mul tiple s of structural units having the general formula (V):
(V) 'S N _ . : ) o y
T n the gend e e pEAEYH s pibbe Bl eGSR ik g
one or g gerferal daringledll)gr oups sel ected fromthe group consisting of a
hydrogen atom hal ogen atom hydroxy group, Cl1-C6 al koxy group, cyano
group, and trifluoromethyl group in the manufacture of a nedi canent

for inhibition of | oi d beta sition i nAl zei ner' s di sease.
2. The a t i tion inkbiter accdrding=to Cl aim 1 wherein

the hete li'e colpqupea s one lg & het éfocycl it conpounds
selected fromthe group consisting of: 3,3-dibenzylimdazo[1l
, 2-a] pyridin-2(31-1)-one, ... (11

spiro[im qlaz_o[ 1, 2- 3] pg/ri di n-2(3H) - one- 3, 2' -i ndan],
3, 3-di pr @yﬁ gazo] gﬁ?}gy_rl di woone,
3, 3-di butyliaf dazo[ 1,2Naf pyri di n- 2¢8H - one,

in the general formula (1),

R; and R; each are one or more functional groups independently selected from the
group consisting of a hydrogen atom, halogen atom, hydroxy group, amino group,
acetylamino group, benzylamino group, trifluoromethyl group, Cy-Cs alkyl group, C,-Cg
alkoxy group, and -O-(CHy)n-R5 (Rs is a vinyl group, C3-Cq cycloalkyl group, or phenyl group,
and nis O or 1),

Rs and R4 each are one or more functional groups independently selected from the
group consisting of a hydrogen atom, C4-Cs alkyl group, Cs-Cq cycloalkyl group, and -
CH(R;)-Rs; alternatively, R; and R4 together form a spiro ring having the general formula
(IVy.
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spi ropm dazo[ 1, 2-a] pyridin-2(31-1)-one-3, 2" 44" -fl uoroi ndan) ],
spiro[imdazo[ 1, 2-a] pyridin-2(31-i)-one-3,2'-(5"-nethoxyi ndan)],

spi r o[ i MielBeigone 2t mpisyfunational BFBPs gelgaied Bomrthg group gensistingiaia Yiny! group,
spirori ihA+ e PB\Es 8,-2; al -
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ndan) ], hHOXOEOHP dagb%-/ Dalogensatenp. dhCaiCn 218 RNOSiiPE CYRNOIGHRMP IO group,
spi r o[ i hARZPERuS,-RbhsRUHIoRE), pRerdtrdtBiro0s Gryady grolid, khiel naeNRil
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8-cycl oGy | net hyl oxy- 3, 3-di al | yl i mi dazo[ 1, 2-a] pyri di n- 2( 3H) - one,
spi ro[ i m dazefslRAs ahparbhsh soR(oBkd-CrakySrélip; (4" - hydr oxyi ndan) ],

spi ro[ 8- hydr oxy-i m daﬁoinl 2-\?)]p ridin-2(3H) -one-3, 2 -itnd n%l, )

spi r of 8- met h8kPF gFataldpmia ¢ g\%iséﬁ‘ﬁ’@?f%“' -§n°é19§rﬂ'°f?iichlﬂ5 “BPent ene)
], and selected from multiple types of structural units having the general formula (V):

spi ro[ 8-cycl opr opyl net hyl oxyi m dazo[ 1, 2-a] pyri di n-2(3H)-one-3,4'41' -c
ycl opentene)]. 3. The anyloid beta deposition inhibitor according to
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the 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, C,-Cs alkoxy group, cyano group, and trifluoromethyl
group in the manufacture of a medicament for inhibition of amyloid beta deposition in

Alzheimer's disease.

2. The amyloid beta deposition inhibitor according to Claim 1 wherein the heterocyclic
compound is one or more heterocyclic compounds selected from the group consisting of:
3,3-dibenzylimidazo[1,2-alpyridin-2(3H)-one,
spirofimidazo[1,2-a]pyridin-2{3H}-one-3,2"-indan],
3,3-dipropylimidazo[1,2-alpyridin-2(3H)-one,
3,3-dibutylimidazof1,2-a)pyridin-2(3H)-one,
5,5-dibenzylimidazo(2,1-blthiazol-6(5H)-one,
3,3-dibenzylimidazo[1,2-alpyrimidin-2(3H)-one,
spirofimidazo(1,2-a]pyridin-2(3H)-one-3,2'-(4'-flucroindan)],
spirofimidazo[1,2-a]pyridin-2(3H)-one-3,2'-(5-methoxyindan)],
spirolimidazo[1,2-alpyridin-2({3H)-one-3,2'-(4-cyanoindan}],
spirofimidazo[2,1-alisoquinolin-2(3H}-one-3,2'-indan],
spiro[imidazo[1,2-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)],
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3,3-bis(4-chlorobenzyl)imidazo[1,2-aJpyridin-2(3H)-one,
8-cyclopropylmethyloxy-3,3-diallylimidazo[1,2-a]pyridin-2(3H)-one,
spiro[imidazo[1,2-a]pyridin-2{3H)}-one-3,2’-(4"-hydroxyindan}],
spiro[8-hydroxy-imidazo[1,2-ajpyridin-2(3H)-one-3,2’-indan],
spiro{8-methoxyimidazo[1,2-a]pyridin-2(3H)-one-3,4'-(1'-cyclopentene}], and
spiro[8-cyclopropylmethyloxyimidazo[1,2-a]pyridin-2(3H)-one-3,4’-(1'-cyclopentene)].

3. The amyloid beta deposition inhibitor according to Claim 1 or 2, wherein the

heterocyclic compound is spiro[imidazo[1,2-a]pyridin-2(3H)-one-3,2-indan].

4. The amyloid beta deposition inhibitor according to Claim 1 to 3 wherein the inhibitor

is adapted to be orally administered.



