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wedaosoemycl i ¢ conpound havi ng specific struct PCBIRVELD0I62
OF THE I NVENTI ON [0001] The present invention is in
the filed of nedicinal chemstry and relates to an
Al zhei ner's di sease progression inhibitor containing
a heterocyclic conmpound having a specific structure.

BACKGROUND OF THE | NVIhF¢CRIPPRORI Al zhei ner’

di seases is denenting neurodegenarative disorder for
which there is no effective treatment at present.
Gane Al zhedftbrisi DiseasecPdogsessibre Enhibitor dentainingheteranyclic

th duct P(A(3
coﬁtr?ggtgctgog%eggyﬂology %?ﬁﬂﬁhﬁgﬁﬁtﬁhg dfséaée (for

exanpl e, see Drug News & Perspectives. Vol.17, No.5,
FieLhUbeTIROR&enTiognds  Neurosci ., 20. 154-159(1997), and

Sci ence, 297, 353-356(2002)). Therefore an anyloid (3
Uquposition inhibitor mﬁll be useful agent as

The ?le%g‘g k’g;’ré%c’é‘ il tﬁ?ﬁf?% poedis egl(fg &ga‘% ke Jtes t %ﬁggl]heﬂeé s

disesh @rqgresdieu finhdtritop fordaiying pétet(e@cy%ngtcomn@g@l a&%@ée prific structure.
wi || have adverse side effects because of their
|nh|b|tor¥ act|V|t%1of Not ch gene or N Cadherin (for
INVERNT Chem, 276, 45394-45402(2001)).
Cgfcun1n is a conponent of Curcuma |onga contained in
(008 ry in a large anmount and has antii nfl ammat or yand
AlziRditefxdistatésvie damknting yewrqdégeaheive disopdersfor whédh there is no

effe%?@esttrgﬁ%gegﬁgttﬁggelnlt ”&LM%BQWM@?M%&M@AL%)@ evilibilie@Rat the

reum it Dl o g-t t)ﬁ)ﬁ ef Izheimer’
progiation] angi depositgnel amylaidnPetit Wntfd‘b‘é‘g tBte stiafoayi ¢t 413
discaby/ {16} ekadgNe skt Do Mews &t Pabpatiory Vicd 12| ¥o.pfJone 2004, Trends
Neu@%gg&g tlS% ﬁ%(% %%I enéé] @g rb%g%;&'% iggcﬂlté?gﬂ‘)re an amy101d B
depptitipe inkiborvilbbrjusefidpgael Fshlzhrmel v ?Fé?ﬁ PIBSIQ%SF%‘ a3
foghsygs havi ng an suff|C|ent effect and fewer side

y-SeE%{agﬁTlf%go Oa eveio ok] 1bt1tgn%¥tﬁ{ ﬁrt%ﬁh%ﬂl of gﬂ?ioi&@,tbiup{l]lese

ernati ona
confpubhdsoaillitere Myewesde e@@g@rc@ﬁ%@ﬂ thejeinbibipry activibt pihotch gene or

N- daﬁp&ﬁv@&%x&ﬁﬂE abdy. B@l. hlﬁ&rﬁr %y@39@4540ﬂmyndﬁrchﬁm 8@ component
peci fic structures.

et er ocycl r
of Cacgop g toaie i 41 oy BrAde R AT POy BT gy g o
anﬁbmelaﬂi\t‘ém@tlwfquuwahntty plr@ggbegn@nmyantunﬂammatory drugs (NSAIDs).

Stu%?schﬁﬂv‘é 'sﬂév%‘( ?éu@gunluﬁ Ehhislts STy A84- rélﬂe&ﬁ&hbl@g@@ m&m'év@r, curcumin
einer's |sease and rel ated ders. &%

dock A IBRB Py g (R ion At TGS 150 GG Sl TRt o A e

]apahr[ébé Phdr@naol @y tAsvddationf Vahes) dNees 8916892002 Theriefrae there is a strong

deqlelx ScF E)r glg ﬁgﬁt (Efl e?ﬁtt‘i)\?ee&jru%o ﬂﬁali%amhﬁmléﬁ%ff@&%d%w@f side

erna |on I catl on 009131;
effects.

[0004]
Booklet of International Publication No. W001/009131; 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 8 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 No0.2002/060907).



and Bookl et of International Publication
No. 2002/ 060907) . WD 2008/ 047951 PCT/ JP2007/ 070962 2
WOENRBRYSOF THE | NVENTI ON [ 0005] The present POm/&rnomir0962
provi des an Al zhei ner's di sease progression inhibitor
fromtheir inhibitory actizity of Armyloid t
deposition containing a heterocyclic conpound havi ng
the general Formula (I): Rl [ A- ~0 --------- (1) R2
a pharmaceutically acceptable salt
SUM&ﬁiﬁgﬁgg%e t é?gﬁf. [0007] In the general Fornula
), the structural unit having the general fornula
roofan) ;| .
) is one or nore structural units selected from.
The prgsent i entiop paeyidss a8 heimra|disgrie PEogiessOR PhEer &é’ﬁb*g]allf
inhiti@kyattidity & Ainy1dN 8 Gépositioq kéntaining a@keeacy EXicOmpdRITHaving\the
------- ] [1) N X=0, CN1Z)O ~N~O [0008] In the
genegal Farla b il a (1), Ri and R2 each are one or nore
functional groups independently selected fromthe
group consisting of a hydrogen atom hal ogen atom
hydr oxy group, am no group, acetylam no group,
R1_bengyl am no group, trifluoronethyl group, Cl-C6 al kyl
OUpco C1-.Ch...q) koxy group, and -O (CH2)n-R5, wherein
RyQ vinyl group, C3-C6 cycloal kyl group, or phenyl
greup,” and nis 0 or 1. [0009] Furthernore, in the
general Formula (1), R3 and R4 each are one or nore
(oobeincti onal groups:- independently selected fromthe

Qu NS, St.J f om C1-C6 al kyl
°r[8’0% g%uﬁfe%%ﬁaﬁ%é’tj%%f%ﬁ? 85%%%9 g%?% P2007/ 070962

In the general Formula (I), the structural unit having the general formula (II) is one or more

R2

structural units selected from multiple types of structural units having the general Formula
(1m).
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[0008]
In the general Formula (I), Ri 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, C1-Cs alkyl group, C1-Cs
alkoxy group, and -O-(CHz)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 (1), 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



3 cycl oal kyl group, and -CH(R7)-R6; alternatively, R3
and R4 together forma Spiro ring having the general
wo-orosd@s(1V): ANO --------- (1'V) 6BR2 [ 0010]PCTREP2067/070962
one or nore functional groups selected fromthe group
consi sting of a vinyl group3 ethinyl group; phenyl
optionally substituted by a d-C6 al kyl group, C-C6
al koxy group, hydroxy group, 1 or 2 hal ogen atons, di
kyl.a ing the
erci Gl B! BT CUIE K M U, A R Pyt g having
genqgglerqyllﬂag?/a)up t hi enyl group; and furyl group. The
above R7 is a hydrogen atomor C-C6 al kyl group.
Furthernore, in the general Formula (1V), the
rat--unifIVB i s one or nore structural units
ted frommultiple types of structural units
ha [ the general Fornula (V). The structural wunit B
at a position narked by * in the general Fornula
(V) to forma spiroring. N4C8 <= (V) N*0 NS
[0([101)12] Rs is one or nore functional groups sel ected

Rsis 0519 g} JI\EE &Uﬂal 931%% Sd1k R fBfm fheYMP@RRS v1n|9%x@96réthmyl

at om - (6 al kox r
grovp; gheryl ?Rt’d’aﬁ Ffwtea P&a& -Cs f‘gb‘f%i"%r?}ée&%%‘é( §¥‘Pr°"y
grot)l B2 Ralggdeh aftmiys, BiEC1uG atky Bsniang@uplelyanyoegrowd, nitfregroup, carboxy
[ 0gr,es T
srodt, SERRY F bl ERF LD, Syl SERS rien BT and 01 group. The
aboysf RrAg azlnéif%ﬂ'a?ﬂﬁ?fs(éﬁél kyherguPuman in  need thereof,
[o®enpri sing adm nistering to the human an effective

F“'%F%?e é’)‘(%e%mirl on o‘?lat(lﬁ@\ﬂ&en avmtcﬁlg%lg&{}%g eFogrxﬁB{L rdcliral units
selecterh frammsuliple thyrgs afstrciugs upitphaying thysenseal Epmudq (Vg The structural

unitEBRAIE pbsifith iBfkeA YO R th@feneril Foiruda (13 16 fSifiRGpRE NSV €
cells in senescene accel erated mce (SAMP8). WO
2008/ 047951 PCT/ JP2007/ 070962 4
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(0012]

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

halogen atom, hydroxy group, C1-Cs alkoxy group, cyano group, and trifluoromethyl group.
[0013]
The compounds of Formula (I) 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 accelerated mice (SAMPS).



Fig.2 depicts a graphical representation for

explaining the effect of Conpound 1 on the nunber of
W@eoeBo#T™50- i mrunor eactive cells in senescene PCT/JP2007/070962

accel erated m ce (SAMP8). BEST MODES FOR CARRYI NG QUT

THE | NVENTI ON [ 0016] Enbodigrents of the present

i nvention are described hereafter. Enbodi nents bel ow

relate to an Al zheiner's disease progression

Fig, (,2 J;?B %10 L aphi VI gére%elh ?ghongrteQéln{ -the %? ;C?oefgfo%{:l:loluﬁd 1 on the number
of agtylaidt B-imeny(reozr ed atie | cie A nomleel@mwacqlmse)d pviek (SAMPS).
pharmaceutically acceptable carriers or diluents.
[0017] The Al zheiner's di sease progression inhibitor
contain a heterocyclic conpound having the genera
BEFoMOUERFORICARRYING-GUT-FHEINVENTIOR | A ;eR Q2 3 R4
[0018] or a pharmaceutically acceptable salt or
(0bngdir at e thereof. In the general Fornul a (I) t he

Emﬁ’g({ulf{grﬁtg 5@“1% #j‘r‘&etnt Hl@?ﬂtﬂ)ﬂ a&éj&s&ﬁﬂg ﬂéﬂj alf Q r Eﬁ“) eh%s bEl%wq'ngte to an

tural units selecte romrru
Alzbgimeps diesses progepiiersinhRprgmpREtigeistaninga Pﬁta{ogyche F?mpound

havirig thé ddoje Neschibdd dﬂ&lﬁc&%ﬂxcﬁlzaaz%dohzmone der{vlatitgs) afd N) - =O

pharm%c hécahg agceétt g‘le carrleres 'or dlluensfe general formula (1), Ri
re one or nore uncti onal - gr oups

[09dependent|y sel ected fromthe group consisting of a
Thel WISRQEENs B8 prigreQARNNRLRGH coRMl eYero G ERUBMpdThd Raving the

ylan1no group, benzyl am no group,
gm@?$#$ﬂﬂ$ﬂﬁethyl group, C-C6 alkyl group, Cl-C6
al koxy group, and -0-(CH2)n-Rs, wherein Rs is a vinyl
group, C3-C6 WO 2008/ 047951 PCT/JP2007/070962 5

Eiifuoalkyl group, or phenyl group, and nis 0 or 1.
A 0" oo (M

[0018]
or a pharmaceutically acceptable salt or hydrate thereof.
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).
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[0019]
Furthermore, in the general formula (I), R: 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, trifluoromethy! group, Ci-Cs

alkyl group, C1-Cs alkoxy group, and -O-(CH2)n-Rs, wherein Rs is a vinyl group, Cs-Ce



[0020] Furthernore, in the general Fornmula (1), R3 and
R4 each are one or nore functional groups

w0 pabeperdent |y sel ected fromthe group consi stPORIRD0770962
hydrogen atom d -C6 al kyl group, C3-C8 cycl oal kyl
group, and -CH(R7)-R6; altermnatively, R3 and R4
together forma Spiro ring having the general fornula
(I1V): RL 3~If~ANO --------- (1V) R B [00211 The

tional groups sel ected
qm$52%§¥£ﬁabﬁ%%ﬂ%g%%g??%?HEQﬂ% a vinyl group; ethinyl
up phenyl optionally substituted by a d-C6 al kyl
Furﬂh@ﬁh’&e 1§the%6néibl|%¥r)iugr(l) LRB,and RyéiEIOXr)é ofi¢ Oifiore TurtioRal groups

mdtﬁae{@%ﬁé rsglt %ggs frorg Iﬂbe C%{oup cr:o(g\31st)J{|1goor¥I rﬂ\%dl%r ? “ﬂomcé)a&oan%ﬂ %%Qx’p, GCs-Cs
cycloflbylegrényp, angt &]ﬁRﬂw,raltgyﬂanvgql)O @panc{)l%ﬂt@qghpr fgrmo & ppirquRg having the
gmégu%hnm QAP - The above R7 is a hydrogen atomor G -C6

al kyl group. [0022] In the general Formula (1V), the
R,structural unit Bis one or nore structural units

te f.rom gl tiple types of structural units
he general Formula (V). The structural unit B
R2b|n a position marked by * in the genera

For (V) to forma spiroring. 4 *OCB S V [0023]
Here, R8 is one. or nore functional groups sel ected

mﬁ??nwthe group consisting of a hydrogen atom hal ogen

om_hydroxy group, C-C6 al koxy group, cyano, g;o%p,,

Thephave Reif ong®r 8Y9Es thong#galﬁps log ﬁrom\yweg{otlm@)nms g of a vinyl

grolig &g %ﬁaulpﬁplﬁéﬂmﬂlﬂﬂalﬂt%ﬁbsﬂ@uté@ﬁ}tr ﬂeﬂecfa‘ﬂkyl EatupLCaCddljoxy group,

car bon e

55 T bR BLET s b S Boud o o

cartfoxy grawipcor m@dylfgurwr),u rbeiethy gm@semdyl gwusubﬁnﬂ&%’ a%fi furyl
TIRGBLA ® id 115/ tdin bih@-BaligI @eyp! i ¢ conpound

ﬂ;ﬁéﬁd in the éﬂ%édgﬁgﬁts descrlggdgﬁager [ 0025] The
erocyclic conpound has the general Fornula (1).

In thérgengeh Eoratul@Y priheatri¢thral whieB isfonk bomregtruetnra Uhlaﬁvséletfﬁé from

mu[{%@%ﬁ;@%f SPeRih Bk RS Q{Egal%ltnlihls i Thees’ﬁaﬁﬁﬁﬁ%mt B binds at
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a posmon marked by * in the general Formula ( )to
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[0023]

Here, Rs is one or more functional groups selected from the group consisting of a hydrogen

rm a spiro rmg

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

(0024]
When the heterocyclic compound having the general Formula (I) has asymmetric carbon atoms
in the structure, its isomer from asymmetric carbon atoms and their mixture (racemic
modification) is present. In such cases, all of them are included in the heterocyclic compound
used in the embodiments described later.

[0025]
The heterocyclic compound has the general Formula (I). In the general Formula (I), the

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

(0026]



The term"Cl-C6" refers to 1 to 6 carbon atons unl ess
otherw se defined. The term"C3-C8" refers to 3 to 8
W@ 200804798t ons unl ess ot herwi se defi ned. The t erpaT/IE200706E0962

al kyl "™ includes linear or branched al kyl groups such
as nethyl, ethyl, n-propyl, 6 sopropyl, n-butyl,
tert-butyl, sec-butyl, n-pentyl, and n-hexyl. The

term"d -C6 al koxy i ncludes |inear or branched al koxy

Thett Oupé_é)u ?el?ers [%E’l t Qr%é%( ?\t Q\R{% s otherBfifd éXed The term “Cs-Cs”

sec-

1 SOp
refegs qgérw §/m¥<3n atoramﬂﬁss ﬁ@xwmc}eﬁn%emeé?rm ’Qz@s eﬁ‘yl’ includes linear or
braﬁarﬁh @Htkzkgfbu sis0e AsRSEhAYGhAPL- pmp ], lssy@bgbmbwyl tert “butyl, sec: butyl,

cl ahexyl L ROGE
npf rﬁfmf‘%wwgieﬁma{% R GRREF gy per T BB Sroups such
as rhethorynethoxanet prapdikn ésopfapoRyz h-bufhwy, ﬂqstbelrczmﬁet betozsjo mmhoxy,
ancHg Iﬁ%)fl};!:ol)j nTl(en@mW @%'cgfoéi’ltyé’t fﬁ@luﬁéﬁ?@lﬁﬁg{obﬂ% @ﬁtdbﬁfjll |c§cl<5}§bhtyl
stri S | ove
cvclsbeh cHReh B bonT PR P oI FOIoRER A d1ci e facrne, chlorine,
brofrid, awd indineconpounds can be used.
[Og @ di met hyl i m dazo[ 1, 2- al pyri di n-2( 3H) - one

dlpropyllmdazo[lza] r|d|n 2(3H)-on
ega,raqyﬁlllﬁ- c}()mpﬁpx(}fialﬁgfui impthy 8P itef] Weﬂrm IBYFémon is not particularly

resﬁl,cﬁd di Rink yé it RhsCthZ sjolre desatipyd dpaiifie stfudtdye. dfve pxample, the following
conssaa: gl Cal I % benzyl oxyi mi dazo[ 1, 2-a] pyri di n-2(3H) - one

P“ﬁ%a& ropinyl)imdazo[ 1, 2-al pyridin-2(3H)-one,
33I§H33thylb@d2§ﬂ[]| H]Hﬁlz%‘f'ﬂ?(@{)a’]np'yrl di n-2(3H) - one,
335&1;310 HeAZY 1-&]@3&(&11){12(%)@330[ 1, 2-a] pyri di n-2(3H) - one,
ssﬁlébutyl bsgz%lz ﬁpyn m tFﬂyI i mdazo[ 1, 2-a] pyridin-2(3H) -0
3,388y tinivanal§.P-alpyriglr H3ifl-eriedaz o[ 1, 2- a] pyri di n- 2( 3H) - one,
3 3%,§1yﬁ&9§a§mky1§ud@5mwpyﬂmz ;Loﬁ’e, a] pyri di n- 2( 3H) - one,

g di kl)lga g :ﬁ% , 2-al pyridin-2(3H) -one,
33‘8“( PSR E'%‘?a?s" ’8&%‘9}‘\ 5967 1, 2- a] pyri di n- 2( 3H) - one
3,3-dibenzylimidazo[1,2-a]pyridin-2(3H)-one,
3 3%1&,\9,&1%%éx§1m%dsz%@pz RYX A SABZRL1. 2- a] pyridin-2(3H) -0
33@‘@“@(‘?@%@%?@%6@% HITBBA ni dazo[ 1, 2- a] pyri d
3,3idibedf 3 @)hydfecyimidazo[1,2-a]pyridin-2(3H)-one,
3,35 é’éngyl%%ﬂmxyﬁmﬁm[% SR Yl dazol 1. 2-al pyri din-2(3
3,3alitpnaylfethayigdeasl i IRt 26 opeq pyr| di n- 2(3H) - one,
8-afly13xyHl3, Bameniyliti®azdj 12| pyriddinedafohd,, 2- a] pyri di n-2(3H) - o
33:§ﬁ§inﬁ¥l B fr?poéylgﬁfiazo ; 26a]?¥mi!1fl g'Hc}rref h2yl i mdazo[1, 2-a]p
3 33¢be@zyl.83(yglp5>mgyﬂg1ethyloxyumdazo[1 2-a]pyridin-2(3H)-one,
3,334ibkngy 1B aheptyIbR R0 Y 2B Haaal 43B)-adepyr i di n- 2( 3H) - on
e,. .. . qs

3, 3glibenzyl§-plosoimidazal Zr IRy iHD 3R 97% pyri di n- 2( 3H) - one,
3,38likemeyyd Sadicd oroBnidazhil b2 alpy Hilmi- 243 Degre, 2- a] pyri di n- 2( 3H) -
3, 3Qﬂ§‘enz 1b8-chloro-6-tnﬂuoromethyhrmdazo[l 2-a]p ndm—2(|3H) one, i (3
3 ijd nzyl Sel;]eﬁzyloxyum%ggo[l %rz?]pr;l%ldnmi- al pyridin-2(3H)-
8-amino-3,3-dibenzylimidazo[1,2-a]pyridin-2(3H)-one,
8-acetylamino-3,3-dibenzylimidazo[1,2-a]pyridin-2(3H)-one,
3,3-dibenzyl-8-benzylaminoimidazo[1,2-a]pyridin-2(3H)-one,
3,3-bis(3-chlorobenzyl)imidazo[1,2-a]pyridin-2(3H)-one,
3,3-bis(3-fluorobenzyl)imidazo[1,2-a]pyridin-2(3H)-one,
3,3-bis(4-fluorobenzyl)imidazo[1,2-a]pyridin-2(3H)-one,
3,3-bis(2,4-dichlorobenzyl)imidazo[1,2-a]pyridin-2(3H)-one,
3,3-bis(4-dimethylaminobenzyl)imidazo[1,2-a]pyridin-2(3H)-one,



3, 3-bi s(3-chl orobenzyl )i m dazo[ 1, 2- al pyri di n-2(3H) - one
W(fB?.(B)&bit’@éB-fl uor obenzyl )i m dazo[ 1, 2- al pyri di n- PCBH2001ME0962
é, 3-bi s(4-fluorobenzyl)imdazo[1, 2-a] pyridi n-2(3H)-one

é, 3-bi s(2, 4-di chl orobenzyl )i m dazo[ 1, 2-a] pyri di n- 2( 3H)
3’3’%?,&%?‘5‘?}§°(‘X‘-’edﬁz¥r%i?ﬁ§ﬂZglrlrizha&‘l’cféiﬁ P azo[ 1, 2- a] pyri di n- 2(
3,3-Ws(p-benhenymettybpgf ereligsalppekin- 2350972070962 7
3,3-Bs @ PirsbénzyBinki@xppenapyndinedag-ohd,, 2- a] pyri di n-2( 3H) - on

e - .
3,3—l§é(§-_hl¥dro Xr-_bgnz HmUd?zr?'Et’%iaP ridin-2(3H)- _Jl}e, i . )
3,3—lpia§-phler?y(l(-1-prl)gll)?r?u')::lazo[1,2-)::1]]pa;lri$n(-§2g(§l-§)[-oor{e,2 alpyridin-2(3H-o
3,3-@5(3,4%&(&65&‘?lﬁlhﬁﬁ%&[h)ja yeiarol(dHPor@] Pyri di n- 2( 3H) - one,
3,3-%’@(%-n?tlrci){2ﬁz_yl rdg%((}ﬁ, -eelﬂglylcrip)nl—%f%?ozn%[ 1,2- a] pyri di n- 2( 3H) -0
3,3-Bs(3-chibexydephdimidato] p2-olpy Hilindi(Fdzwfl, 2- a] pyri di n- 2( 3H) -
8-be%9§o>6y-3,3-5is 1—%he1r:1?llethyl)imidazo 1 Z—a]pyridin—ZfH -one, o
begipa-5o DG any LS BENAY I T 228 brsty 2Ry T i n-2(3H)
8-bedz@oky-3,6-bis(i-inethpiberayl) mitazcbiizod]py2dia R (Bficden- 2( 3H) - one,
343%291:é?@%ﬁ&@ﬁ%ﬁmsgmbmpmﬁ%mL&l-e,a] pyridi n-2(3H)-on
3-etRyléhayerehenzg)imidazell 2-apaidin- 38 PYS i dazo[ 1, 2- a] pyri di
8-mBth (—@ﬁbis@ﬁ@zridyhnet}.\yl)inﬁdazo[1,2—a]pyridin—2(f3’H).-one, .
8—m|§%\y§-?§—¥|l}s?%]¥y_en%y§ﬂe%ﬁ{h%ic{ﬁg[?,%Ja&%%lﬂ-a(éﬁ}-%o[ 1,2-a]pyrid
3,3-Bis@ehieyyloethyBingidpgofl LalRErdipi2GERLPF) i mi dazo[ 1, 2- a] pyri d
3,3-bf§%%§ifﬁ femidazof[1,2-a]pyridin-2(3H)-one, o
spirggﬁ%{]aszHl,_2-a_]p‘yé‘{'fdfixll-&l@f{ggr?eni%ligéa%,dazo[ 1,2-a] pyridin-2(3H
spir8limidazb[ 3(alpyirldiro? @Hnuesd. i ABlddwdFophgnasgne)r i di n- 2( 3H) - 0
spixgﬁmidaﬁo 2,1-b]thiazol-6(5H)-one-5,2’-benzo|f]indan], o
Spir_o-.m? %’L,’és]&ﬁa%?&g’ﬁﬁé/{elsﬁjﬂm aL,yI )i mdazo[ 1, 2-a] pyridin
spiBf2nmtthylimBlaze[bR-b{thiapalt(5dHome S B benizofitltedan], | , 2- a] pyri di n
5,5-§%g§fgﬂo}@d%ﬁ%)ﬁ)mcialzo[2,t1-r1])]tlma,zolTe((jsH)-one, o
5,5-g§benzy'1i}°’r$id£zo[2',1(?1?]&;2%1-6()5}12-&{2 azo[ 1, 2-a] pyri din-2(3H)-on
5,5-Bis@rbth{BedAyh)ivhidrtofdyl-hjthiaadba@}oe, a] pyri di n- 2( 3H) - one,
L s
5,5-sfhenafl 2rmethriinidazela]-pishirel ACEY-SRy - one- 3, 2 - [ 2, 3] di hydr
5,5-BR M 6kyl)-2-methylimidazo[2,1-b]thiazol-6(5H)-one, - _
5,5-§Ec']y{:18£e'x'§l-ﬂ?n%8[yﬁn&&a91>['z,']'-b‘i‘é?a'zal‘?é(éﬂan%f‘e' 5,2' -benzo[f]ind
5,5bpl4-opnetiedarb-methybmidezel2dtblb{ageha(hears, 2' - i ndan] ,
5,5»?5{2-}59{&%1‘%&1@&'0[Z,m-lqﬁE&Bﬂé(ﬁﬁNﬂeb&MQiuf}ﬁi&'ﬁﬂﬁzomb]ﬁli&'oi-b(GH)-one,

ndan :

55151,1‘%9‘]8{‘??3‘-44"6%[%ﬁ’é‘i‘?ﬁ?l)ﬁ(?ﬁ‘)a"é‘ffo[ 2, 1-b] t hi azol - 6( 5H) - one
5,5+bis(SthEeng Inktingd Juinidaizo[2.2 bl tRiazelis[FHhicmezol - 6( 5H) - one,
spin23-Ris A AERLLNMb RONAM:eE fmel 2 Berbbiifiaap! - 6(5H) - one
5, 5xlibuty 2t dihgdreinaidazesd 1 HithipPh 9G04 b] t hi azol - 6( 5H) - one,
5,5%1i@-biltdagn2)BH dilydreintiydzo[ 2} 1dkelthidzal-6(5H}-ore, azol - 6( 5H) - one,

- bi - L) ~2- et By L oh, 1-b
5'5i SI%%-Z 8?\&&)&%%%2?\95%&d§23@1 B}ﬂluhml qe‘ﬂ-ﬁ 0&12, ]
5,5-bis(2-thienylmethyl)-2,3-dihydroimidazo[2,1-b]thiazol-6(5H)-one,
5,5—bis(4-ﬂuorobenzyl)-2,3—dihydroimidazd[2,1-b]thiazol-6(5H)-one,
5,5-dibenzyl-2,3-dihydroimidazo[2,1-b}thiazol-6(SH)-one,



5, 5-di cycl ohexyl - 2-net hyl i m dazo[ 2, 1- b] t hi azol - 6(5H) =0
ne,
W(?é(f)bs/bi’géﬂ- cyanobenzyl) - 2- et hyl i mi dazo[ 2, 1- b] p¢ii/a2007© 0962
- one,
5, 5-di (2-butenyl)im dazo[ 2, 8- b] t hi azol - 6( 5H) - one,
5, 5-di butyl i m dazo[ 2, 1- b] t hi azol - 6(5H) - one,
5, 5-di cycl ohexyl i mi dazo[ 2, 1- bl t hi azol - 6( 5H) - one,

spircg[néjagéoﬁ,ﬁaﬁ%&iﬂyé(éﬁ)t&%ls)j'.BLI%Efﬂngani- bl t hi azol - 6(5H) - on
2-hysipiy S (2-n@plathyignettybrimidazel1 2-alpwiding azol - 6( 5H) - one- 5, 2' -
3-beh§ﬁmhéz]o'[1maﬂg}mdin-_z(sH)-on_e, _ _

spir(5, 87 SO e i Tb 1% A S T IR3] Bnels P b RiAiRbaG( 5H - one
3,3-GieElahiety2-5i61TtBetriyhhydoigrdizbi} radpyridim2@H2one b] t hi azol - 6( 5
3,3-%&%{&%?[\yh2ethyl -r5],6,|7bS-tet'ra}}ydrc?2imédazc_)[1,2—a]py_rid_in—2(3H)—one, _
3,3-@#)1_113{-@8 ,_8-;5nE’ erome\igyo[%,i—a]py;igfnt%ﬁ-li)%n@ dazo[ 2, 1-b] thi az
3,3-BipEopyl-5,6,28 tdtiabpgioimeidhzd[), 2-2]p3ridinkdHeinei dazo[ 2, 1-b] thi a
Zpa“gfig’];%"i ) H;%’EZ %ﬁ?ﬁéﬁfﬁ ’l‘z%é?gei‘fﬁ%“rdgf‘ hi dazo[ 2, 1- b] t hi az
3,3-5is@-tHibRamehlbidyidad| Iy alppiimidia2(@HPode, b] t hi azol - 6( 5H) - on

. 2008/ Q47. 2 / 8
3f3-§1594¥§ff°%ﬂa_zg§sf%?%.[*2%%(9%%’%?03?3% P8ne-3, 2" - benzo[ f] 1 nd
3,3-gdiqj clohexylimidazo 1,2-a]pyrimidin-2(3H)-one,
3,3-8i-sg¥:§‘£x{bi6¥nz§t)(r@dm%lpm- L midiybpH)Bhelazo[ 1, 2- a] pyri di ne,

- hen m dazof 1, 2- ridins - one,

3’3'616' %%1%“?9@“\’%{2? éhzflldg%rlmﬁ%% ézz%]%[% Za] pyri di n-2(3H) - on

4,4—éi-b3t,123/‘.l-1—beﬂ'gy(b-p{o}(bﬂéaﬂ}xdroinﬁdazole,

spix?)kﬁﬁzdi% Y,QJSWM{-Z(5H§or?e-§2’t(@tfr@mm&b]m dazo[ 1, 2-a] pyri d
. N- ¢ -one, . . ) rer .

SPH?,D%‘!CE?F %’-#Rﬂ"é%ﬁ@@'ﬂ%'?’g o5 gnethyindaplny dr oi ni dazo[ 1, 2

spiroﬁﬂnmb[di,ime-]}3}@@&1])—2(61‘1@}9{1&3,2’-(5’—iodoindan)],

sp1%&1&%62[%}236|]}5)§rd§1—1(8ﬁ)-Bﬁé—ﬁ,f‘th’dd’y%cﬂ?l%ﬂp[ 1,2-a] pyridin-2(

spirg|inidzp dipetinglin-28H)ane 378 i dazo[ 1, 2- a] pyri di n- 2

spifofifid2a6(@,2-a]pyridin-2(3H)-one-3,2"-((1,2,5-thiadiazo)[4,5-clindan)], -

spirf] Ia% b B 938 Rudn At A dndla -1, 26 HhaidnFa FinaRgnzol F 1 |
spirgligu jzeﬂltﬁlmwﬂ%'%}éb%ﬂ‘%'él-'éf}’ﬂ?/l?‘infﬁnﬂm'n- 2(3H) - one,
spird{igdtz5[1 2=d]py BRI BB byd-312 dedzm], 1, 2- a] pyri mi di n- 2( 3H) -
.one,. T , . 4. .
spiglitidyzall 2- ey g2 St §152 S0 gt B ar AT Higa) o 31 - o
spiwéi,mldazo[1,2-a]pyr1din—2(3H)-one-3,2’—(5'—tr1ﬂuoromethy ndan)],
s i?b[iﬁfi@éz@i,@é?ﬂﬁiﬂ(ﬁbmﬂ@-hl?&n@&[EM{daﬂj, di n- 2( 3H) - one,
P 1
.3, .3~ -Gy b i mi 1, 2- i m di n- -
spiglimisag R R BARIY T | o dudopenbm € - 2030 -en
spifo_’[_f}-@ert_z}'lpy)riinli'dadb[ﬁ,22%(]Isy-ﬂ)d-ima@fl)—one-&1’-(3’—cyclopentene)],
spiéb[f}&‘)-i,h@@ﬁﬁ}dﬂ)ﬁrﬁ@&zﬁjﬁ[1'—§i59(¥19ﬁ6lin52(ﬁi1)bdi{3[3?1i’-@jrcﬂtﬂ:7eﬁ{aﬁel,

spiﬁfﬁi'gﬁ;x’%z',o{?,ﬂﬁé%uliﬁﬁ{ﬁ By A 3D en G Su? - (4 - Tl uorol
spisdih, 6B itdtiatlprofrdid2zc], ypy ditin-2YBHne S irglag] - (5 - met hoxy

[ds()%?g%?’m dazo[ 1, 2- a] pyri di n-2(3 ' (5'-i odoj
Thehgterocyclic compound of FOI’EXI]&I @D cgr; be( in |_tIIZe-fgrr;r? 6[3 Hy%ra;tg or e;ck gd%litg]o% salts as
a phidintaediitidhitaseedplable salt Py sssiblerncid(adtition aalts3ncRide(iddrganiamid salts such
o 5 B3 08t i, gt st nd ricoc s
such as acetate, oxalate, propionate, glycolate, lactate, pyruvate, malonate, succinate, maleate,
fumarate, malate, tartrate, citrate, benzoate, cinnamate, methanesulfonate, benzenesulfonate,

p-toluenesulfonate, and salicylate salts.



spiro[imdazo[1, 2-a] pyridin-2(3H)-one-3,2"-((1, 2,5-thi
adi azo)[ 4, 5-c]indan)],
W@ pioBo§i9ni dazo[ 2, 1- a] i soqui nol i n- 2( 3H) - one- 3, 2PCT/§P20@7/E0962
-thi adi azo)[ 4, 5-c]indan)],
spiro[imdazo[1, 2-a] pyri mdBn-2(3H)-one-3,4'-(l"'-cyclo
pent ene)],
spiro[imdazo[1, 2-a] pyrim din-2(3H)-one-3,2"-indan],
[ooSj rofim dazo[l 2-a]lpyrimdin-2(3H)-one-3,2"-((1, 2,5-t
hi‘adi azo) [4,5-c]indan)], . .
The gdyninistiakiprimeipd, foumnlafian; androsaesief thshetesooycliqegmppyndin
marﬁrﬁ&l?tpﬁbﬁchﬁﬂﬁﬂ) Human, are described hereafter. The heterocyclic compound can be

admélﬁ tra%ci y A& ;Ia e’ngeré?ﬂyp rIHQulgho%g ’Iac;;')oraq N8 mihidratiBf HcRlde ldb'ﬂﬁis,

coatscbtabb[& pavidez rnulesaqapsidesumirercrpatbes i sy ps 3 Farmufagiong ox
pardn@PAREAREHation include m]ectable solutions (including those freeze-dried and

dlss?lge(s %Bfegﬁgﬁ%/ lé"%)éié‘]“ pag:?lgs?Ln suppl)sp yridin-2(3H)-one-3,1" -

[06Sp] ro[ 7, 8, 9, 10-t et rahydr oi mi dazo[ 2, 1-a] i soqui nol i n-2( 3

Thebd fo?R! Flzﬁro}\s chy 6l Q\Q: ShfeaNflng pharmaceutlcally acceptable flllers binders,
spirol I mdazo| |soumoI|n%(l§|—l|) one g e SYCLORSs;
lubrmaé\ﬁ% 1sarhtagrators susp ndlng agents, emuisifiers, an 1sepﬁc agents, stabilizing
agefitd) ;m:[ &isperding-aiget ts ahghdasdiactiosksz sx{cth Zosgdspstrictien d2¢@Hes.on

crysﬁalﬁhg FeliL{i?s)%Q]kao[lgg %§l)c1um EarBELAE ngécﬁﬂagné‘sm Q%rdgat@fand distilled

ein e formof hydfate or ac

watgiiel $aliga antxcglaafharané}fﬁaw&ldéﬁﬁpéa*r F§°‘£88‘é‘iﬂt%1mcb’d§eﬂ‘?“mt°‘
mlrE’&i‘Eﬁdt&lhlﬁe aglido(Ry droypopht @lluhek Ldel magrgam steavitel The
o D DI S e, o
takexil do 6@ gsper slak fin are tcibrestdosenxal at e, pr opi onat e,

[o@g1ycol ate, |actate, pyruvate, nmalonate, succinate,

nal ate, f
o RS b0 b
exhibitn irbititory dcimiay of amyjnid B depasition|it mémocaﬁﬂu%ban Fxjeid e
mn?@loh%tocﬂ@ug&)p & Q4dbed 1AETH &B%QEQRISIQJ (feening of @&Qggx}es Shite

adm nLstra met hod, {0 f
M T TN T e
derivatien in whieh desudanbiag forersecpire ring e poterd m&&md deposition
mhn}t}ﬁ% vl o"llﬂe Hve oﬂhé%ﬂﬁ&%@n@‘kﬁh |B)ﬂeﬁéslﬂlﬁtr1ﬁlﬁbﬁ6r?|akt}ﬁnty

basedyon %réovplarﬂgcillaglor rﬁigfmsg\[t ?rog]\,ag\ha%lé%}x}eggtbvé&fz é’Eg compoung E\as also been
shoWin@6 b€ highlylsafd in Hm:breglrrum stuﬂgrmhamzbnmefr edisease progression
; rent eral adm nistration include injectable solutions
"hgﬁ ncl udi ng those freeze-dried and dissolved for use),

Hhesi ve skin pat ches, and suppositories. [0030]
Thel AIBREmEDS dibdasd profi@ssicaiinkibitf of ﬂ&r}edarmi:litgtompound having the above

speF1 Bg %tfnlg'c erg l.isl ctfa ﬂl’ I%QV%P {loasgée% baéed o%r ecpnlnﬂgﬁ r‘Aﬁ'ﬂCh is different from

ISIn egra susp I ng agents,
curesminsd ¢angronentzoh €W§@m egasgripned Incquayiin Piqrafgamwé Aprd which has

antﬁ)QQlagbeS&ﬁ(r? nﬂxe%ﬁ'@ tlSlS S HER Adthelnd@tsAsRSse PR3 DhGEEBIforhaving a
extrin stalllne cel | ul oses, kaolins,

st arches
Et}ﬂnk% e, Qf’h‘fucf "Mgnesi um.stearate, and

'[0(133§tllled water or saline. Particular

Thé’REL&H\%F’H&ﬂs %%gﬁ:@&&pﬁlﬁﬂh@r &Qlﬁf@@:ﬂﬁéﬂxﬁxehﬂ§bté@abl

LR T T
excellent inhibitory activity of amyloid deposmon in the hippocampus amyloid
immunohistochemistry, which is a typical animal model test for inhibitory activity of amyloid
deposition, as described later in the examples.

[0034]

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



dosage varies according to the synptom age, and body

wei ght of patients. An adult can take 0.1 to 60 ng
w@esdenysi n one to three doses. [0031] The i NRENIRM067/070962

found that the heterocyclic conpound having the above

specific structure, exhibitos inhibitory activity of

anyloid (3 deposition in the hippocanpus by anyloid [3

i mmunohi st ochem stry as described later in the

ache?\égfgalua?o g%:%ﬁ&ﬁ'ﬁgiePgsu%rthﬂIahﬂl%ﬁ ﬁfefetr:nﬁy AR Disease

osition inhibitory agtjvity showe

progigsgion &ﬂ‘ab"ﬁ’d of thisi eﬁ&?émed‘él’sloﬁlb’la@’é‘é‘“?tﬁe rcARotgr Flﬁh‘ﬁﬂ"‘ent’ the
Alz}’(ehﬂé} sfdadende plogrpdsion ifhibigrivavoupd irap be admingsiteted 3s part of an

adheéc,lvr% Em Pcﬂ A?tgr@llag%gtl)g e ﬂ%eu}{értsymﬁl%epr g%ﬁ)nqmgﬁ)&m&npound

eposition | y activity
mayﬂgé@@t@aﬁechmfmt@blptsm@gﬁgmbéqﬁq gowdesr granules; gapsules, microcapsules, and

syru@ﬁtab @Ré;: dl& d@ shﬁﬁntl%ﬂubﬂ_ch%l ﬁ\@ﬂmﬁtﬂf%rﬂiﬂ(&nﬁﬂe&i@nbﬁemﬂy
shown .to aelnteprecmlcal study as

admfrﬁgerﬁﬂfhlé‘f“ﬁg}as mﬁllxl'gg‘ﬁg‘@ 6“8&%39 on inhibitor [0032]
[00BhEe Al zhei mer's di sease progression inhibitor of the

Thel'}ﬁh?eﬁrﬂ&ysQiléegsecﬁ@@éém 1myllt&901tx1bguﬁhﬁ\fﬁls eBiRRlithbst is preferably
structure is effective at based .on a

admipieieard SAnAIEHYT Sratriorade ah D e Het KilggkaRe opody weight or

higlee MhoomnémbédiGiene thacéropgendcis ptlaiimietdrédhascpatt yf & pniary

phab RESS Ql’@éégé ﬂﬂﬁx é@fﬂ'ta%ngléslo 251500, Q@talsVzﬁ) astH0v68, %o, 65, 70, 75,

ererore new zhéimer''s rogr.essi on
80, §5,A35¢ O Mg Wiery e HAMHHGEPISTORETIENT! QBT oertin
adnﬁﬂfﬁ&g&l Bt arl ?ﬁﬁﬁ}/e ofdldoddgzhé ithie i6veerdisie as bigheoghe smiyloid B
nnl r of t r
depgsbtimn glt%rgz STV]}{'YZI 3{%\;{/% gqﬂgllé?gl erug{]agx s_ls im roveg Sfompared

to Wlhflnéowehfmﬁﬁﬁér isksemdt o have excel | ent | nh| b| tory
[ogetivity of anyl 0| d (3 deposition in the hi ppocanmpus

toch t
As glg%/%cfcp ﬂ%oafgi 1{ne]: (s_) oa%ﬁ ?{Jgfgfsessrl mﬁf{ﬂ)ilt\%%]?fl tRe ?etéréycﬁ@%)mpound
hav{ng thehbpwssiperifnstrgturg eggblts[yg@llgtgp@pbltqﬁy pﬁ)éﬂt@ Qéﬁﬁyl@gl B deposition.
Sinde QA3 Hid p Ehﬁut%‘t@ﬁ@éﬂ&eiss&la%%ﬁﬂﬁe PricMyast Al gheirhety didebsy it is

expg@eﬁ/tg d LR e r (61\{% an 5 éa\g@)I tf(% Igg\ﬁlgla% %gée f"n7r£\9 %éthereof
willipos ithibit therpragmarmnaif Aldhleleriee 3 dbbgse SuChhé\umn P§tlent may exhibit
the gérz %Wto&aﬂﬁ thg&%? A heintts RisbRE. Br ekdth Q@%E@ﬁineh&nay

m ni

tere In a
xR T CEPYe SRGme 5t Db SR BT oS (BT ALhgTfg disease
stages), &hdfdﬂefutédoghmde declipa (rhildér early-sfagEhAmameg kilisegsatstrige 4),

mo&lr?‘tg%@?\;eré/ § th'é ggclfAL: mgdep% IS\'(\.FII st A 2 REY LA Q) stage 5),

orco at ed into tdabl ets
sevesg awwvteaisFléleémOB@fmkyrseveg? alimde%age sease, stage 6), or very

sevéfe Co@ftRRUeLIfR, (se¥Bi@ or fYd-stife, Alleihéres cﬁ.ﬁ?glbe;)stdgew ).
ﬁ)OSltl on inhibitor in the formof oral fornul ati ons

seasily admnistered in mammals, includi ng hupan
Thehelzhgimer’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 inhibitor
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



[0035] The Al zheiner's di sease progression inhibitor
conpoundof this enbodinent is preferably adm nistered
w@rooan4msf ecti ve oral dosage of 0.0005 ng per RCT/@rpoenn7os2

of body weight or higher. In one enbodi nent, the
conmpound i s adm nistered astpart of a unitary
phar nteuti cal dosage form containing 5, 10, 15, 20,
25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85,
' admlglsﬁr?%a ©dn e]ff%ggggmay\ggﬂa U&‘? '066]5! éﬁéﬁrgﬁwo&rlﬁ)% I\,{;’é'ight or

| Sease n1n S ctive
highsrgn gesemeodimentithe mmecruqdu lmaflmemsfmeghaérpart WA d
phaft@RQsichl dJ3agddiicoRfayniag b) 10, 13, 20/25YBOYI3E) 49, £3)GDLES, BY 65, 70, 75,

beings is inproved conpared to when | ower doses
80, gygggﬁ f%ged [0036] As discussed above,
[0mwkhe|ner s di sease progression inhibitor of the

EmbSdiBleReYSH the pe QRO ntiBA Mk 8edcbiBeaRBY e. S'Dl@&s'efelni:bodlments are

styucture exhibit xcel | ent inhibito
VTGN S oL (TsPre e RRerR S eREp oSl bagiother wars
as thathwaeasioniiahedsoniimbked.he eti ol ogy of Al zheiner's

[ofdppease, it is expected that adm nistration of a

compound of Farmula ( human pati ent % b
Forepgpglss somg prefenaglf raf\g?wfeé?eftltfﬁef ﬁsgargéég%%ef in the above
emdieh e ew el s cather rdigel oﬂeffekftm’e clmbgManrh):ydﬁld'mbIIetl for
otht haedmvlenrléltreﬁ%’n %()ﬁrthg lF@I szﬁ{\ éfefﬂb@?%%\%grof %f@&é\?@é&ages for

human bit_very mld
adr@@gsmattqo@@m@mcnﬁe cegtbagigtemm?ﬁ Pﬂaarorgﬁnar% Furehgrmpze.
prefe@@lﬁlbyar{%e&m|aﬂﬁﬁnﬁtldh$ﬁaﬁ&rval§tﬂg3e dptermbcel ok q‘.‘)artlcular
adn&.lI gsglléatgio\xl\efgfrggl I n?d&l%‘nl tg tRe gfaz‘gt;%e@oesr% C\g‘ltﬁf}}%l Igg{e than routine
exPQEGWmnéKﬁnDderate or m d- stage Al zheimer's dlsease,

stage 5), severe cognitive decline (noderately severe
or nmi d-stage Al zheinmer's di sease, stage 6), or very
Pe cognitive decline (severe or | ate-stage
Uﬁg@heiner's di sease, stage 7). [0037] The Al zheiner's
ease progression inhibitor conpound may be
Theapires eritsheeretbrbip farthendestsibedhisoty @@h&ilvsesHDWeVsd, Ohvd prgsent
invgﬁn&(‘ﬂ' @ttrkgglcgjd thBRtpr ogressi on of Al zheiner's
I sease. Preferably, the Al zheiner's disease
078 ogr essi on i nhi bitor conpound of this enbodiment is
mmna||y adm ni stered. In another enbodi nent, the
Exanr%% Gil mdylﬁlddﬁ a& egtlgr( 9{9{‘181%& &tf a3l bi tor  conpound

m ni st an adhesi ve skin patch,

In wdpérmdtqvvéhey compeunds bh@nﬁé“rore\ua% dehave prylpid Sdepgsition

inhiB1 R rpialevit g, 0B Qufiditiey doen foumdul ad ashyldid @ d@ka,bat@, was
coated tabl ets, powder, granules, capsules,

?M'EFGcapsul es, and syrups, as the anyloid 0 deposition
{00483i bitor in the formof oral fornulations is easily

Ser@dfHnRi 22t QE Ated Hu&EWWl%)d(hﬂﬂé lsdrhﬁﬂtHBLUIf&Bt tmdggﬁxgntg of the
hei ner | Seas n i 1 LOor
5*“58}1’68%%5 r6]1ff°f RYRETEREY d WX]II% etﬁg’e‘?g ?%/%@b ?%mf”““d 1 was

give0 OB AOARBEIw RET/ Bigh0 92£RY 8®6the Hpsing, the mouse brain was removed,

Methacarn-fixed (methanol : chloroform : acetic acid =6 : 3: 1), and

E

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 (A)
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



adm ni stered at an effective oral dosage of 0.0005 ng

per kil ogram of body weight or higher. In one
weedvsdirvent, the conpound is adnministered as peCT/JIR0Z070962

unitary pharnteutical dosage form containing 5, 10,

15, 20, 25, 30, 35, 40, 45,150, 55, 60, 65, 70, 75,

80, 85, 90, 95, or 100 ny. [0039] Enbodi nents of the

present invention are described above. These
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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 B-like immunoreactivity in the hippocampus was
observed in senescene accelerated mice (SAMP8) given tap water as drinking water
for 2 months from age of 8 months. On the other hand, the amyloid B-like
immunoreactivity was reduced in senescene accelerated mice (SAMP8) given
Compound 1 in drinking water at oral dosage of 0.002mg/kg/day, 0.01mg/kg/day and
0.1mg/kg/day for 2 months. The number of amyloid B-immunoreactive granules was
significantly (*) decreased as a result of dosing of Compound 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 (I) was shown to have inhibitory activity

of amyloid B deposition in an amyloid B immunohistochemistry.



After one hour of incubation in 10% normal goat serum
the anti-anyloid 1li (AR) antibody was diluted with
weBBspe7osen fol d and i ncubated at 4 C over ni gheCT/Ii2607/070962
follow ng day, PBS rinsing, 1.5 hours of incubation
with biotinylated anti-rabbidt WO 2008/ 047951
PCT/ JP2007/ 070962 12 secondary anti body, PBS rinsing,
and 1.5 hours of incubation w th peroxidase-| abel ed
[00§ir eptavidin were conducted. The inmunoreaction was
V|suaI|zed with DAB and specinens were prepared.
Preppratian pf comypepndsyratered tun Abe embodimenty i es i n t he
Somki JIRRE ReRtEcydR¢ Eorapuiidtavingahe goreerahf @nude ¢Pandrepared by
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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 (CDCls) 8: 3.16 (2H, d, J=16Hz), 3.89 (2H, d, J=16Hz), 6.49 (1H, t, J=7Hz), 7.1- 7.2

(2H, m), 7.2-7.3 (4H, m), 7.61 (1H, t, J=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.



0. 1ng/ kg/ day for 2 nonths. The nunber of anyl oid
(3-immunoreactive granules was significantly (*)
waele@mspewsd as a result of dosing of Conmpound 1PCT/O207}070962
As described above, Conpound 1 inhibits anmyloid R
deposi tion. Anyloid-rel ated4 pathol ogies for which
Conpound 1 may be used the nmethod for inhibiting of
the progression of Al zheiner's disease in which
mogﬁyloid (3 is considered to be a factor of the
rsorder. [0050] As descrjbed above, a co und
3,3-dfpanayi-iprapgrETidazolld IRkt 2 G E)-Aas & e HY% B y
activity of anyloid O deposition in an anyloid (3
i mmunohi st ochem stry. WD 2008/ 047951 PCT/ JP2007/ 070962
13 [0051] Preparation of conmpounds referred to in the
O enbodi nents Sone of the heterocyclic conpound havi ng
eneral Fornmula (1) and prepared by the nethod in
| es of Booklet of International Publication No.
31 are described hereafter by way of exanple.
pecifically, they were synthesized wth
ference to Booklet of International Publication No.
01/ 09131 and Bookl et of [International Publication No.
Melting@omySd98% 8 ochure. [0052] Exenpl ary Preparation 1
NMHE(CIEEIE ap] e (gHp delpeiial 3.5n(218f d, J=14Hz), 3.56 (2H, d, J=14Hz), 4.60 (1H, sept.,
_ i.r QLM d& g i ' - 3,2' -i ndan]
o S R s & Bl ow 15
NBQ%%%%KM@d hereafter. NN. O~ ~I [0053] An amount of
[0056. 1g(1. 04 nol) of sodi um net hoxi de was di ssolved in

SL_of t hanol . . 1 1 } O34b3yol )
3’3’%‘?"3??53%591%( Lig ‘%%_g@g{r] ggﬁy| m@?l@fls %3? %Iﬁ? um br)roTr%' de
and 60.09(0.0342 nol) of , '-di ch |l oro-o-xy I
ofpe were added successively at roomtenperature. The
Argaction mxture was stirred at roomtenperature over

| of® and then the sol vent was renoved under reduced
_ ure. Dichl oronet hane was adde to the resi due and

ple matters were filtered off. The filtrate was

entrat ed under reduced pressure and the residue
as chromat ographed over silica gel columm (ethyl

[0B8kt ate : net hanol =15 15: to give crude product. The

hAd?%%qﬁﬁEE99¥§§ vwas washed by using ethyl acetate and

then recrysta?llzed fro : H

NMR (CDCls) 8:3.17 (2H, d, ]=14Hz§r,] 3.56 (2H, d, J=14Hz), 3.69 (3H, s), 6.49 (1H, t,

J=7Hz), 6.67 (1H, d, J=8Hz), 6.9-7.2 (11H, m);

MS m/z: 344 (M?).

[0059]

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

4)

oY

[0060]
Melting Point: 236-237 °C;
NMR (CDCls) &: 0.12 (2H, q, J=5Hz), 0.45 (2H, q, J=6Hz), 0.99 (1H, m), 3.16 (2H, d,
J=14Hz), 3.55 (2H, d, J=14Hz), 3.73 (2H, d, ]=7Hz), 6.47 (1H, t, ]=7Hz), 6.76 (1H, d,
J=8Hz), 7.0-7.2 (11H, m);



met hanol to give an anount of 36g (40% of the title
conpound in the formof white crystals. Results of
w@e@BYP$iost of t he obtai ned conmpound are gi ven bRCDIP20THET0962
results show that the obtained conpound was the
targeted conpound [0054] MeBlting Point: 206 C
(deconposition); NMR (CDC13) 6: 3.16 (2H, d, J=16Hz),
3.89 (2H, d, J=16Hz), 6.49 (1H, t, J=7Hz), 7.1-7.2
MS 3—13@‘)( +)7273(4H m, 7.61 (1H, t, J=7Hz); M5 m z:
f [ 0055] Exenplary Preparation 2 Conpounds 2
(0065 40 of Formul ae (I') were each prepared fromthe
3,3-dibspadtd-sidosdimid dzofl 2 aipyoidial 3Hpone ¢Cempeundfher as
in Exenplary Preparation 1. Results of analysis of
t he obtai ned conpounds are given for each conpound.
gults show that the obtained conpounds were the
yet ed Conpounds 2 to 40. WD 2008/ 047951
PCTAJRZ807/ 070962 14 [0056]
Jibenzyl - 8-i sopropoxyi m dazo[ 1, 2-a] pyridin-2(3H)-o0
npound 2) Ok O Melting Point: 247-248 C, NWR
[0068&PCL3) 6:1.03 (6H, d, J=6Hz), 3.15 (2H, d, J=14Hz),

4Hz) 4.60 (1H, sept. J=6Hz) , 6 48
Mel lmsﬁ"ént 3‘“9%&8}] '6.79 (1H, d, J=8Hz), 6.9-7.2 (11

NMmcmczs) 53326 (N#)d, [£10053] 3.5 (2H, d, ]=14Hz), 6.70 (1H, d, J= AR 7.0-7.2

(12 I—? - di benzyl - 8- net hoxyi m dazo[ 1, 2- al pyri di n- 2( 3H) - one
n&_ﬁund 3) Ovw O N/ [0058] Melting Point:
MS o/ SAPIME)- NVR (CDC13) 6: 3.17 (2H, d, J=14Hz), 3.56

[0062H, d, J=14Hz), 3.69 (3H, s), 6.49 (1H, t, J=7Hz),
8-a1f)i\1lf?§¥-§,]35hib9nzylﬁ§ﬁéko[1,62-%p?ri%n(-iédﬁi)-mé (o pid 84

o~*

=
>~ N

v
W,

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

[0065]
3,3-dibenzyl-8-benzyloxyimidazo[1,2-a]pyridin-2(3H)-one (Compound 7)

o

[0066]
Melting Point: 240-241 °C;
NMR (CDCls) &: 3.17 (2H, d, J=14Hz), 3.57 (2H, d, J=14Hz), 5.03 (2H, s), 6.39 (1H, t,
J=8Hz), 6.65 (1H, d, J=8Hz), 7.0-7.2 (16H, m);
MS m/z: 420 (M*).



[ 0059] 3, 3-di benzyl -8-cycl op ropy

| met hyl oxy-i m dazo[ 1, 2-a] pyri di n-2(3H) - one (Conpound
wa@20090479691 N [ 0060] Melting Point: 236-237 C,PCIVIRP2007/070962

(CDC13) 6: 0.12 (2H, q, J=5Hz), 0.45 (2H, q, J=6Hz),

0.99 (1H, m, 3.16 (2H, d, 16J=14Hz), 3.55 (2H, d,

J=14Hz), 3.73 (2H, d, J=7Hz), 6.47 (1H, t, J=7Hz),

6.76 (1H, d, J=8Hz), 7.0-7.2 (11H, m; WD 2008/047951
[OﬁqT/JP2007/070962 15 M5 niz: 384 (M+). [0061]

dlbenzyl 6-chl oro 3 on

s-bep i B B eI 08 2 et B g Cal ot CsaPSing o
C, NWR (CDC13) b: 3.16 (2H, d, J=14Hz), 3.55 (2H, d,
J=14Hz), 6.70 (1H, d, J=IOHz), 7.0-7.2 (12H,m; M
q@ 348 (M+). [0063]

0" 8~at'| yl oxy- 3, 3-di benzyl i nmi dazo[ 1, 2- a] pyri di n- 2( 3H) - one

Cpppound 6) O~ N O N [0064] Melting Point:

X NH4M5 C; NWR (CDCL13) b: 3.16 (2H, d, J=14Hz), 3.56

Me({ , J=14Hz), 4.4-4.5 (2H, nm, 5.0-5.2 (2H, m,

9 (1H, m, 6.47 (1H, t, J=7Hz), 6.74 (1H, d

8Hz), 6.9-7.2 (11H, m; MS mz: 370 (M+). [0065]

(ngB-dibenzyl-8-benzy|oxyinidazo[l,z-a]pyridin-2(3FD-on

[ ( Conpound 7)

Melting Point: 234-235 °C;

NMR (CDCls) 6: 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, ]=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)

Me
ar\
x N

o\

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

Me
Me O
W

[0071]
Melting Point: 237-238 °C;
NMR (CDCls) 8: 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-a]pyridin-2(3H)-one (Compound 11)

o



o*l ,NO NJ[0066] Melting Point: 240-241 C, NMWR

(CDC13) b: 3.17 (2H, d, J=14Hz), 3.57 (2H, d, J=14Hz),
wWGo2@8/042H s), 6.39 (1H, t, J=8Hz), 6.65 (1H,Pdr/JP2007/070962

J=8Hz), 7.0-7.2 (16H, m; Ms mz: 420 (M+). WO

2008/ 047951 PCT/ JP2007/ 070992 16 [0067]

8- benzyl oxy-3, 3-b i s(1-phenylethyl)imdaz of

1, 2-al pyridin-2(3H)-one (Conpound 8 N ON M M

[0068] Melting Point: 234-235 C, NWR (CDC13) b: 1.52
d,3.51 (2H, g, J=7Hz), 5.11 (2H, s), 6.14 (1H, t,
6.41 (1H, d, J=7Hz), 6.63 (1H, d,J=8Hz),
- 7.2 (15H, m; M5 mz: 448 (Mr). [0069]
enzyl - 8- et hyl i m dazo[ 1, 2- al pyri di n-2(3H) - one
nd 99 Me NO N[0070] Melting Point: 262-263
NMR (CDC13) b: 2.05 (3H, s), 3.31 (2H, d, J=14Hz),
[0(55356 (2H, d, J= 14Hz) 6.60 (1H, t, J=7Hz), 6.9-7.2

Me‘%‘“@%d’“beﬁ%dﬁaq 7- d??rtset (hL\//IHl) m dazo 1%1,
NME. GIVSOIRN A: 263KH.oniot 6CHBobIdo o) 6862 LR, 736 (1H, ¢
j=7H2P 8% (1H, d, J-7Hz);
MS m/z: 314 (M*).
[0074]
3,3-dibenzyl-8-cyclopentyloxyimidazo[1,2-a]pyridin-2(3H)-one (Compound 12)

e

)
>N O

o\

[0075]
Melting Point: 268-269 °C;
NMR (CDCls) 8: 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, ]=7Hz), 6.72 (1H, d, J=8Hz), 6.9-7.2 (11H, m);
MS m/z: 398 (M*).
[0076]
3,3-dibenzyl-6,8-dichloroimidazo[1,2-a]pyridin- 2(3H) one (Compound 13)

Cl

2N=N
N O

oY

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

[0078]
3,3-dibenzyl-8-chloro-6-trifluoromethylimidazo[1,2-a]pyridin-2(3H)-one (Compound
14)

Cl



Mel ting Point: 237-238 C; NWR (CDC13) b: 2.07 (3H, s),
2.80 (3H, s), 3.40 (2H, d, J=15Hz), 3.71 (2H, d,
wQ208mps51 6.11 (1H, s), 6.34 (1H, s), 7.0-7.2rC1DN4007/070962
m; Ms nlz: 342 (M+). [0072]
3, 3-di benzyl i m dazo[ 1, 2- al py&i di n-2( 3H) - one ( Conpound
11) WD 2008/ 047951 PCT/JP2007/070962 17 O N [0073]
Melting Point: >300 C; NVR (DVMBO-D6) b: 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); M5 niz: 314 (M+). [0074]
- di benzyl - 8-cycl opent yl oxyi m dazo[ 1, 2-a] pyridin-2(3
Compound 12) Q0 O N/ [0075] Melting Point:
N C, NWR (CDC13) b: 1.4-1.7 (8H m, 3.15 (2H,
J%1 , 3.55 (1H, d, J=14Hz), 4.7-4.9 (1H ),
t, J=7Hz), 6.72 (1H, d, J=8Hz), 6.9-7.2
(1 m; M5 nmiz: 398 (M+). [0076]
[O(ﬁ f di benzyl - 6, 8-di chl oroi m dazo[ 1, 2-a] pyridin-2(3H)-0
&' (Conpound 13) C1 O C1 N [0077] Melting Point:
Mel2i6@-26dt: C34-RBR°C,.CDCL3) b: 3.17 (2H, d, J=14Hz), 3.55

NM%{E(%RZ%) 513048, 4 §-04H2)33 .68 M, dD)=14HA 16 .6 IAb (48 im), 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)

Me

[0081]
Melting Point: 233-235 °C;
NMR (CDCls) d: 2.20 (6H, s), 3.14 (2H, d, J=14Hz), 3.48 (2H, d, J=14Hz), 5.05 (2H, s),
6.38 (1H, t, J=7Hz), 6.68 (1H, d, ]=8Hz), 6.7-7.3 (14H, m);
MS m/z: 448 (M?*).
[0082]
8-methyl-3,3-bis(4-pyridylmethyl)imidazo[1,2-a]pyridin-2(3H)-one (Compound 16)

(00831

Melting Point: 228-230 °C;

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



M5 mlz: 382 (M+). [0078]
3, 3-di benzyl -8-chl oro-6-trifluoronmethylimdazo[1,2-a]p
wq@ eoodiosr92( 3H) - one (Conpound 14) WO 2008/ 04795HCT/IP2007/070962
PCT/ JP2007/070962 18 Cl O F3C - N _ [0079] Melting
Poi nt: 234-236 C, NWR (CDCI8) 6:3.22 (2H, d, J=14Hz),
3.55 (2H, d, J=14Hz), 6.9-7.0 (4H, m, 7.1-7.4 (7H,
m, 7.51 (1H, d, J=2Hz); M5 mlz: 416 (M+). [0080]
MS §7p%@g¥M®%y- 3, 3-bi s(3-net hyl benzyl )i m dazo[ 1, 2-a] pyrid
mol -2(3H) -one (Conpound 15) I 0 NNNO/ M M
F 081] Melting Point: 233-235 C, NWR (CDC13) S 2.20
3,3-1i6 k- flprot@nif)in2idazel 1, 23 b4 Hdjn -2 GHGoreAG ompound iz )
5.05 (2H, s), 6.38 (1H, t, J=7Hz), 6.68 (1H, d,
J=8Hz), 6.7-7.3 (14H m; M5 mz: 448 (M+). [0082]
! hyl - 3, 3-bi s(4-pyridyl nethyl )i m dazo[ 1, 2-a] pyridin
-one (Conmpound 16) Me O N CN N

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

AN

LN 0

O O NM62

MezN

[0087]
Melting Point: >300 °C;
NMR (CDCls) o: 2.86 (12H, s), 3.09 (2H, d, J=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-a]pyridin-2(3H)-one (Compound 19)

Kz
c1

[0089] |
Melting Point: 271-272 °C;
NMR (CDCls) 8: 3.14 (2H, d, J=14Hz), 3.53 (2H, d, ]=14Hz), 6.66 (1H, t, ]=7Hz), 6.80 (1H,
d, =7Hz), 6.9-7.2 (8H, m), 7.43 (1H, t, J=7Hz), 7.51 (1H, brd, J=7Hz);
MS m/z: 382 (M*).
[0090]



[0083] Melting Point: 228-230 C; NMR (CDCl1l3) S: 2.01
(3H, s), 3.13 (2H, d, J=14Hz), 3.60 (2H, d, J=14Hz),

W@ 2@8/04705, t, J=7Hz), 6.95 (4H, d, J=6Hz), 7.PQI/§F2bH7/070962
d, J=7Hz), 7.46 (1H, d, J=7Hz), 8.40 (4H, d, J=6Hz);
WD 2008/ 047951 PCT/JP2007/@¥0962 19 M mfz: 330
(M+). [0084] 3,3-bis
(4-fluorobenzyl)im dazo[ 1, 2-a] pyri di n-2(3H)-one

3,3- bggg'lgggﬂgyt}eﬁl\&l)l(}%séi!}gﬁé E]pg?dﬁr@-@%ﬁ?) orl\ébdddngﬂnm 13U)56

(2H, d, J=14Hz), 6.62 (1H, t, J=7Hz), 6.7-6.9 (5H,

P 6.9-7.1 (4H, m), 7.39 (1H, t, J=7Hz), 7.52 (1H,
RrgFOJI=THz); MB mz: 350 (M¢). [0086]

bl s( 4- di met hyl am nobenzyl )i m dazo[ 1, 2-a] pyri di n- 2(
@. (g@grrpound 18) O~ N\ Nwe2 Me2N [ 0087]

nt: >300 C; NWR (CDC13) b: 2.86 (12H, s),
.09 (2H, d, J=14Hz), 3.37 (2H, d, J=14Hz), 6.4-6.6
(5H m, 67-6.9(5H, m, 7.2-7.3 (1H, m, 7.37 (1H,
(0081] J=7Hz); MS miz: 400 (M+). [0088]

MelBns PBInt{ Bracsy10fobenzyl ) i m dazo[ 1, 2- a] pyri di n- 2( 3H) - one
NMg (Cg%la) ad3 66)(6H—S‘) N 69(%—[, 9 J= 1511z) 4.00 (2H, d, J=15Hz), 6.59 (4H, d,
J=9Hz), 6.93 (4H, d, J=9Hz), 7.50 (1H, t, J=7Hz), 6.71 (1H, d, J=7Hz), 7.91 (1H, t, ]=7Hz),
9.78 (1H, d, J=7Hz);
MS m/z: 374 (M*).

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

|
=N

v
S

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

o

AN

>N O

Ao

[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, ]=7Hz), 7.45 (4H, d, J]=7Hz), 7.62 (1H, brd, J=7Hz);
MS m/z: 364 (M*).



[0089] Melting Point: 271-272 C, NVWR (CDCI3) b: 3.14
(2H, d, J=14Hz), 3.53 (2H, d, J=14Hz), 6.66 (1H, t,

wQ 20081037956. 80 (1H, d, J=7Hz), 6.9-7.2 (8H, nm)PCTILRLBO7/070962
(1H, t, J=7Hz), 7.51 (1H, brd, J=7Hz); M5 niz: 382
(Mr).  [0090] WO 2008/ 047981 PCT/JP2007/070962 20
3, 3- bi s(4- net hoxybenzyl )i m dazo[ 1, 2-a] pyri di n-2(3H) -on
e _(Corrpound 200 (NO -/ Ow MO [0091] Melting

[oofiqi nt: 248-251 C NWR (CDC13) b: 3.66 (6H, s), 3.67

3,3- bgﬂéﬂwﬁfo’e’bgg;&l}t‘ﬁ“ﬁa [3529?}12}’ ridin- %é%(kk‘?—'fe (%"“‘:P"gi‘ﬂ? 23(ila 71

(1H, d, J=7Hz), 7.91 (1H, t, J=7Hz), 9.78 (1H, d,
:7Hz_); MS mz: 374 (M+). [0092]

oPi S(4- bi phenyl met hyl )i m dazo[ 1, 2-a] pyridin-2(3H) -0
AN( Conmpound 21) O YA [0093] Melting Point: >300 C
-@- 13) 6: 3.25 (2H, d, J=14Hz), 3.62 (2H, d,

W/ OHe. 58 (1H, t, J=7Hz), 6.77 (1H, d, J=THz),
711 (4H, d, J=7Hz), 7.3-7.6 (16H m; M5 mz: 466
CHO(M¥).  [0094]

[0037]3 bi s(4 cyanobenzyl )i m dazo] 1 2-a] pyridin-2(3H)-one
Meltmg Pomt 5:176252%779&I - CN NC [0095]
NMR (CDsOD-CDCls(1:1)) 8: 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, ]=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)

[0099]
Melting Point: 64-66 °C;
NMR (CDCls) &: 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, ]=7Hz), 7.17 (1H, d,
J=7Hz), 7.52 (1H, d, J=7Hz), 7.59 (1H, d, J]=7Hz);
MS m/z: 214 (M?).

[0100]
3,3-diallyl-8-benzyloxyimidazo[1,2-a]pyridin-2(3H)-one (Compound 25)

-
=
/
(01011

Melting Point: 160-162 °C;

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



Melting Point: 294 C (deconposition); NWR (CDC13) b:
3.19 (2H, d, J=14Hz), 3.70 (2H, d, J=14Hz), 6.6-6.8
W@ 20d8/09051 7. 13 (4H, d, J=7Hz), 7.43 (1H, t, Je@FIH2007/070962
7.45 (4H, d, J=7Hz), 7.62 (1H, brd, J=7Hz); MBS nf z:
364 (Mr). WO 2008/ 047951 PGE JP2007/070962 21 [0096]
3, 3- bi s(4- hydr oxybenzyl )i m dazo[ 1, 2- a] pyri di n-2(3H) - on
e (Conpound 23) ON - OH HO[0097] Melting Point:
Msgﬁiﬁo:@ﬁ)s C, NWR (CD3CD-CDC13(1:1)) b: 3.62 (2H, d,
14Hz), 3.66 (2H, d, J=14Hz), 6.58 (4H, d, J=9Hz),
OB2Fg (aH, d, J=9Hz), 7.17 (1H d. J=7Hz), 7.63 (1H t,
3,3-His{@HghenyB-11r opHimidaz R Z2-alpyridn-26BH)1ehe (Compaiad) 26)V5
mz: 346 (Mt). [0098]
3.3-diallylimdazo[ 1, 2-a] pyri di n-2(3H)-one (Conpound
0O: CN [0099] Melting Point: 64-66 C, NMWR
13) 6: 2.56 (2H, dd, J=9Hz, J=14Hz), 2.86 (2H, dd,
J=14Hz), 4.99 (2H dd, J=IHz, J=7Hz), 5.04
=IHz), 5.4-5.6 (2H, n), 6.67 (1H, t, J=7Hz),
(M, d, J=7Hz), 7.52 (1H, d, J=7Hz), 7.59 (1H
\Ny=7Hz); M5 mz: 214 (Mt). [0100]
[0@ -di al Iyl - 8-benzyl oxyi m dazo[ 1, 2- a] pyri di n-2( 3H) - one
nmpound 25) Ob [0101] Melting Point: 160-162 C
elNh@P(o@DCl@) 2P °Q. 54 (2H, dd, J=8Hz, J=14Hz), 2.86 (2H,

d( D’Ci@ drl‘tkﬁ m)%4 .26 d @2H, mydd.6- ﬂgl(m mJ=hoiz)2, (2551,Q4d),
2.3- %fl—qﬁHdH‘) 25_2 %Q}?jn%ﬁ%'?’l% gi ;Pllﬁ ?d] 7. —2(;{;1&%3 yA ?Z%?'(SH m),
7.5 H, td=78z8Hz), 7.3-7.5 (5H, IT)
MS m/z: 370 (M*).
[0104)
spiro[imidazo[l,Z-a]pyridin-2(3H)-one—3,2’—[2,3]dihydrophenarene] (Compound 27)

Cﬁo

o

[0105]

Melting Point: 262 °C (decomposition);

NMR (CDCls): 3.12 (2H, d, J=17Hz), 3.98 (2H, d, J=17Hz), 6.18(1H, t, ]=7Hz), 6.48 (1H,
d, J=7Hz), 7.24 (1H, d, ]=7Hz), 7.34 (2H, d, J=7Hz), 7.4-7.6 (3H, m), 7.86 (2H, d, ]=7Hz);
MS m/z: 286 (M*).

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

=N

> N OF

v

[0107]
Melting Point: 269-271 °C;
NMR (CDCls) &: 3.38 (2H, d, J=14Hz), 3.47 (2H, d, J=14Hz), 6.5-6.7 (3H, m), 6.7-6.8 (3H,
m), 7.2-7.5 (3H, m), 7.6-7.7 (1H, m);
MS m/z: 368 (M*).



WD 2008/ 047951 PCT/JP2007/ 070962 22 M mz: 320
(M+). [0102]
WR2880#EB- phenyl - | - propyl )i m dazo[ 1, 2- a] pyr i dP@F/ 228640670962
one (Conpound 26) O N [0103] Melting Point: 227-228
C, NWMR (CDC13) b: 0.9-1.1 (84 m, 1.4-1.6 (2H, m,
1.6-1.8 (2H, m, 2.0-2.2 (2H, m, 2.3-2.5 (2H, :
2.5-2.7 (2H, m, 6.61 (1H, t, J=7Hz), 7.0-7.1 (4H, m,
[01§173(8H m, 7.58 (1H t, J=7Hz); Ms mlz: 370

)

3,3 mr?@[lrrﬁﬁdd*éeb[Zrab’ya1d¢9r21<%ﬁh°‘ze(@bmlb%‘dsz% -[2, 3] di hydr
ophenarene] (Compound 27) Cy P~NO [0105] Melting
Point: 262 C (deconposition); NVR (CDC13): 3.12 (2H,

=17Hz), 3.98 (2H, d, J=17Hz), 6.18(1H, t, J=7Hz),
~B848 (1H, d, J=7Hz), 7.24 (1H, d, J=7Hz), 7.34 (2H,

THz), 7.4-7.6 (3H, n), 7.86 (2H, d, J=7Hz); MS
mjz: 286 (Mt). [0106]

3, 3-bi s(2,4-difluorobenzyl )i m dazo[ 1, 2-a] pyri di n-2(3H)
[0108he (Conpound 28) ~ ONF FF F [0107] Melting
Melﬁggrﬁom@ﬁg*]g?é C, NWR (CDC13) 6:3.38 (2H, d, J=14Hz),

NMH.)(CDAIQ 67 057 ?%I"#ﬁnf?) 17?-6} 378#&)3:1_' 6&{% (%}% rﬁ;) 62 §§628(15|H m), 6.73
(1H( Y§F7HM0O7 20Q8HO4,7/BFHzRCT3URRD A7 J<TFHX962263 (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 O

7
s

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

[0112]

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

(0113}
Melting Point: 235-237 °C;
NMR (CDCls) d: 2.05 (3H, s), 3.20 (2H, d, J=14Hz), 3.55 (2H, d, J=14Hz), 6.61 (1H, t,
J=7Hz), 6.9-7.1 (4H, m), 7.1-7.2 (7H, m), 7.78 (1H, brs), 8.39 (1H, d, }=7Hz);
MS m/z: 371 (M*).
[0114]
3,3-bis(2-furylmethyl)imidazo[1,2-a]pyridin-2(3H)-one (Compound 32)



23 [0108] 3, 3-dipropylimdazo[1, 2-a]pyridin-2(3H)-one
(Conpound 29) N N O[0109] Melting Point: 73-75 C
wWORMSHCOAL3) b: 0.7-0.9 (8H, n), 1.1-1.3 (2H, PGT/IP2007/070962
1.6-1.8 (2H, m, 2.0-2.2 (2H, m, 6.73 (1H, t,
J=7Hz), 7.19 (1H, d, J=7Hz)24 7.50 (1H, d, J=7Hz), 7.63
(1H, t, J=7Hz); M5 mz: 218 (M+). [0110] 3, 3-bis
(2-thienyl methyl)imdazo[ 1, 2-a] pyridi n-2(3H)-one
npound 30) O N SS [0111] Melting Point: 289.5 C
nposition); NWR (CDC13) b: 3.41 (2H, d, J=15Hz),
O (2H, d, J=15Hz), 6.64 (1H, t, J=7Hz), 6.7-7.0
, 7.07 (2H, dd, J=lHz, J=5Hz), 7.38 (1H, d,
7 48 (1H, t, J=7Hz); M5 mlz: 326 (M+). [0112]

7\

Unéﬁino 3 3-di benzyl i mi dazo[ 1, 2-a] pyri di n-2(3H) - one
Mel(&ém;}un@bs&’h (debbipoStioll);[ 0113]  Mel ting Point:

i R T, 9 P AR o

t, I=6H9) %917((111in F7HzJ, 7.2 (2H, (G B2 1), 722 18H d=7Hek) Sig1kh t
3 J=THz): MB miz: 371 (M#). [0114]
bi s(2-furyl methyl )i m dazo[ 1, 2-a] pyri di n-2(3H) - one
MS (%n%%deH )-32) " WD 2008/ 047951 PCT/ JP2007/ 070962 24 Co
[0106]

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

A~=N
Rz
Me
Me

[0117]

Melting Point: 200-202 °C;
NMR (CDsOD-CDCls(1:1)) d: 1.93 (6H, s), 7.72 (1H, t, J=7Hz), 7.78 (1H, d, J=7Hz), 8.50
(1H, t, ]=7Hz), 9.01 (1H, d, J=7Hz);

MS m/z: 162 (M*).

[0118]

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

a

N Y

[0119]
Melting Point: 100.5-102 °C;
NMR (CDCls) 9: 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, J=7Hz), 7.50 (1H, d, ]=7Hz), 7.62 (1H, t, J=7Hz);
MS m/z: 246 (M*).
[0120]
3,3-di(2-propinyl)imidazo[1,2-a]pyridin-2(3H)-one (Compound 35)



[0115] Melting Point: 205 C (deconposition); NWR
(CDC13) b: 3.37 (4H, s), 6.11 (2H, d, J=3Hz), 6.23
W@ 24ds/0¢951 J=2Hz, J=3Hz), 6.56 (1H, t, J=7Hz), P@I/82007/070962
(1H, d, J=7Hz), 7.20 (2H, d, J=2Hz), 7.22 (1H d,
J=7Hz), 7.51 (1H, t, J=7HZP; M5 mz: 294 (M+).
[0116] 3, 3-dinethylimdazo[1l, 2-a] pyridin-2(3H)-one
(Conmpound 33) a ,NO~N M M [0117] Melting Point:
[mggo 202 C; NWR (CD30OD- CDC13(1:1)) 6:1.93 (6H, s), 7.72
(1H_ t 7.78 (1H, d, J=7Hz), 8.50 (1H, t,
Meltjng Pint: 137201;%(& d, J=7Hz): MB mfz: 162 (M. %8118]
NMR (Gbdilh &t 210V i ldatz ®=E3.Hza a}swﬂﬂoﬂd} -J2388) I=brdz), 8

N’H%‘ 7% 211%%13] 7%4% A, z’hg(lﬁount=7}ﬂz?07 5o {02 tCI,-7P1M?8 02 (1H,

dlﬂq) ,2022(2Hrr)671 (1Ht,J7Hz)719
MS fnld21d,MIE7THZ), 7.50 (1H, d, J=7Hz), 7.62 (1H, t,
[01%2]7HZ) MS mlz: 246 (M¥). [0120]

3 d|(2 propinyl )i m dazo[ 1, 2-a ridin 3H) - on
3,3-dibenpd ity ) ying HJQZ@@)WPZO‘GB‘} élﬁ%mnqﬂé?mm@ﬁ‘g?ogaz
25 [0121] Melting Point: 172-175 C, NWVR (CDC13) b:

o .07 (2H, t, J=3Hz), 2.80 (2H, dd, J=3Hz, J=17Hz),
08 (2H, dd, J=2.6Hz, J=17Hz), 6.75 (1H, t, J=7Hz),
V.2 (1H, d, J=7Hz), 7.69 (1H t, J=7Hz), 8.02 (1H

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

o
2N

o

[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)

8]

A NN

N O

No2

O,N



d, J=7Hz); M5 mlz: 210 (M¥). [0122]
3, 3-di benzyl - 8- hydr oxyi m dazo[ 1, 2- a] pyri di n- 2( 3H) - one
w@ Sespeend 36) OH NN O ~ [0123] Melting Poi PECT/JP2007/070962
283-285 C; NMR (CDC13) b: 3.20 (2H, d, J=14Hz), 3.55
_(2H, d, J=14Hz), 6.58 (1H, 26, J=7Hz), 6.87 (1H, d,
j=7Hz), 6.9-7.0 (4H, m, 7.07 (1H, d, J=7Hz), 7.1-7.2
(6H, mM; M5 mz: 330 (M+). [0124]
[0183- di benzyl - 8- benzyl ami noi m dazo[ 1, 2- a] pyri di n- 2( 3H) -
MltoneP(C‘?rrpoun 37 NH N NO [0125] Melting Point:
elpmpPeint\ggRO CEDC13) b: 3.42 (2H, d, J=14Hz), 3.70 (2H,
NME (COsOBHClA: B 0( 2B (2H, d36HHz), 56DRH(d,H-14Hz)) sPHAIH, ¢,
= 7}%% %75 ﬁkf %18}"(’5@ 7. Yt't gﬁ{ Gl Horgh), A5THE, ¢, B7ES), (4D, (4B &) J=9Hz),
75631§~%Jé@ﬂﬁrtrobenzyl)|n1dazo[1 2-a] pyri di n-2(3H) - one '
MS ffenpoyme). 38) O N NO2 02N WO 2008/ 047951
UME§E33F2007/070962 26 [0127] N%Iting Point >300 C,
(CD30D- CDC13( 1: 1%) b: 3.21 =14Hz 3. 67
8-anginbt3, Hdikpnzylimjdaze| b& alppidin-2(3 ):?P&SCOIBP?"S“ é?l
J=7Hz), 7.15 (4H, d, J=9Hz), 7.39 (1H, t, J=7Hz), 7 42
N}(24H, d, J=9Hz), 7.56 (1H, d,J=7Hz);

NN
>N

e g
[0129]
Melting Point: 283-285 °C;
NMR (CDCls) 8: 3.17 (2H, d, J=14Hz), 3.53 (2H, d, ]=14Hz), 4.06 (2H, brs), 6.4-6.5 (2H,
m), 6.94 (1H, t, ]=7Hz), 7.0-7.1 (4H, m), 7.1-7.2 (6H, m);
MS m/z: 330 (M*).

[0130]
3,3-bis(4-methoxycarbonylbenzyl)imidazo[1,2-a]pyridin-2(3H)-one (Compound 40)

0]

=N

N O

Q O CO,Me

M602C

[0131]
Melting Point: 289-290 °C;
NMR (CDCls) o: 3.22 (2H, d, J=14Hz), 3.66 (2H, d, J=14Hz), 3.86 (6H, s), 6.60 (1H, t,
J=7Hz), 6.70 (1H, d, J=7Hz), 7.0-7.1 (4H, m), 7.35 (1H, t, ]=7Hz), 7.50 (1H, d, 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]



M5 mlz: 404 (M+). [0128]
8-am no- 3, 3-di benzyl i m dazo[ 1, 2-a] pyri di n-2( 3H) - one
w@ Sospeend 39) NH2 NN. O ~ [0129] Melting PeCTIR2007/070962
283-285 C; NWR (CDC13) b: 3.17 (2H, d, J=14Hz), 3.53
(2H, d, J=14Hz), 4.06 (2H, ®rs), 6.4-6.5 (2H, m,
6.94 (1H, t, J=7Hz), 7.0-7.1 (4H, m, 7.1-7.2 (6H, m;
M5 nmlz: 330 (M+). [0130]
- bi s(4- met hoxycar bonyl benzyl )i m dazo[ 1, 2- a] pyri di n-
[ Z 3H-one (Conpound 40) O ICOVe MeC2C [0131]
N ing Point: 289-290 C; NWMR (CDC13) 6: 3.22 (2H, d,
A 3.66 (2H, d, J=14Hz), 3.86 (6H, s), 6.60 (1H
z), 6.70 (1H, d, J=7Hz), 7.0-7.1 (4H, m, 7.35
, t, J=7Hz), 7.50 (1H, d, J=7Hz), 7.8-7.9 (4H m;
FNB mz: 430 (M+). [0132] Exenplary Preparation 3 An
[0BYEnpl ary preparation of

FII'S(t(% i Sg]]g4 %{g%\'lolplgv éXlP% -3- et azo Irbc;n ?%Rg@@?%zo%ﬂxﬁro%ﬁe and

thex@d6mly@d mmoé)afftpeﬂuo{qb’ggggl hp@nz@mgpmmg to an ethanol solution
(1OBWf%E@ﬁWé@\%QQﬁzpre?Zred%diNZl@1’% (90 thbBAlf mdthn&tsod B0 while

cool R i oS e4 HiSigR aF ISRy ISPRSH9ER PASB P THE SHVaRt Wpgemoved

by distillation under reduced pressure and water was added to the re51due 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.

[0136]
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*).

[0137]
Exemplary Preparation 4
Compounds 44 to 68 having the general formulae corresponding to starting materials
were each prepared in the same manner as in Exemplary Preparation 3. Results of
analysis of the obtained compounds are given below. The results show the obtained |
compounds were the targeted compounds. '

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

[0139]
Melting Point: >300 °C;



then 1.15 mM (9.0 mmol) of p-fluorobenzyl brom de were

added to an ethanol solution (10m) of sodium
we@edveniteel prepared from 210 nmg (9.0 mmol ) of nRCEIP2067/070962

sodiumwhile cooling over ice and stirred at room

t enper ature overni ght. The 280l vent was renoved by

distillation under reduced pressure and water was

added to the residue. The resultant m xture was

NMﬁ)f]tJ&/ﬂS@ K=o} §%V69 aly, bl mESHYsisna @thWl J-acetate27 (IH)S€d=4Hz),
saturate br i _rllﬁ 2?[‘/8“* i%égver anhydr ous

73%@%5‘]“%3%5@(3%“‘) a4db renoved by

MS ai/&t32bl(Ety.on under. reduced pressure and the residue

[014§S chr omat ographed over silica gel columm (ethyl

acetate : nmethanol = 10 %_h An _ anount S 852 ny
3,3-digengylimiskazpHe2- F]Pb’lf’éméb‘}‘rﬁ PRAS TR i n the form

of crystals. Recrystallization from ethanol vyielded
ite crystals having a nelting point of higher than
=@ [0135] Results of analysis of the obtained

d conmpound was the targeted conpound. [0136]
D30D- CDC13(1:1)) b: 3.23 (2H, d, J=14Hz), 3.43
d, J=14Hz), 6.66 (1H, d, J=4Hz), 6.8-6.9 (4H,
(0] 6.9-7.1 (4H, m, 7.28 (1H, d, J=4Hz); MS niz: 356
Melti )Pomt[ Qdgp/dc; Exenpl ary Pr epar ation 4 Corrpounds 44 to

T T

(1HraaNeB8Has |5 01T, \AdPj<¥es, at61d7); 3. Resul ts of
| ysi §4.0f the obtai ned conpounds are gi ven bel ow.
MS?R% ?léss ?’s show t he obtained conpounds were the
(0¥t get ed conpounds. [0138]
5,5-bisP4-eh dORYIBYh 2 yT)i thad0{oF2, 1-bipihti dvich 5 (HH )6 ¢xHCaompoyrcbaPound
44) ND [0139] Melting Point: >300 C, WD 2008/ 047951
PCT/ JP2007/ 070962 28 NWVR (DMSO-d6) b: 3.69 (2H, d,
3.74 (2H, d, J=15Hz), 7.27 (1H, d, J=4Hz),
4 (4H, m, 7.5-7.6 (6H, n), 8.44 (1H d, J=4Hz);
320 (Mt). [0140]
Me

(0143]
Melting Point: >300 °C;
NMR (DMSO-ds) : 2.20 (6H, s), 3.24 (2H, d, ]=14Hz), 3.36 (2H, d, J=14Hz), 6.84 (4H, d,
J=8Hz), 6.89 (1H, d, ]=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)

Ao

[0145]
Melting Point: 264-267 °C;
NMR (CDCls) &: 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, J=9Hz);



3, 3-di benzyl i m dazo[ 1, 2-a] pyri m di n-2( 3H) - one
(Conpound 45) N _N ~N O [0141] Melting Point: >300
W@200BWRISDVBO- d6) 6:3.42 (4H, dd, J=14Hz, J=16P&)/JP2007/070962
6.9-7.0 (5H m, 7.1-7.2 (6H m, 8.46 (1H dd,
J=3Hz, J=5Hz), 9.07 (1H, dd9 J=2Hz, J=6Hz); M5 nl z:
315 (M+). [0142]
5, 5- bi s(4- nEthyIbenzyl)inidazo[2,1-b]thiazoI-6(5FD-one
I' SNT OMe M [0143] Melting Point:
Ms&%g?@mﬁ VR (DVBO- d6) b: 2.20 (6H, s), 3.24 (2H, d,
[014814Hz), 3.36 (2H, d, J=14Hz), 6.84 (4H, d, J=8Hz),
5,5- @Abgﬁz}(lﬂ'knedlyldmﬂlalzé[z 16b PHiat dik6(5H)- oﬂe&@br)\poﬁn@f&SI 4H, d,
J=4Hz); M5 mlz: 348 (M+). [0144]
5, 5-bi s(4- cyanobenzyl)|n1dazo[2 1- bl t hi-azol - 6(5H) - one
M«gﬁm g,nd 47) S'r 0 CN NC [0145] Melting Point:
67 C. NMR (CDC13) b: 3.23 (2H, d, J=14Hz), 3.56
=14Hz), 6.54 (1H, d, J=6Hz), 7.02 (1H d,
.15 (4H, d, J=9Hz), 7.51 (4H, d, J=9Hz); WO

2008/047951 PCT/ JP2007/ 070962 29 MS mlz: 370 (M).
(0P 4C]
5- dlben(yl-z met hyl i m dazo[ 2, 1- b] t hi azol - 6( 5H) - one
Mel lcﬁrl?ﬁtﬂfn M S,NO

NMR (CDsOD- CDCls (1:1)) &: 2. 34 (3H, d, J=1Hz), 3.28 (2H, d, J]=13Hz), 3.43 (2H, d,
J=13Hz), 7.0-7.1 (4H, m), 7.1-7.3 (7H, m);
MS m/z: 334 (M*).
[0148]
5,5-bis(2-thienylmethyl)imidazo[2,1—b]thiazol—6(5H)-one (Compound 49)

S
L}”N 0

7

O

[0149]
Melting Point: 286 °C (decorhposition);
NMR (CDCls) d: 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)

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

[0152]
5,5-dibenzyl-2,3-dihydroimidazo[2,1-b]thiazol-6(5H)-one (Compound 51)



[0147] Melting Point: >300 C; NMR (CD30D- CDC13 (1:1))
b: 2.34 (3H, d, J=IHz), 3.28 (2H, d, J=13Hz), 3.43
W@ 208/047951 J=13Hz), 7.0-7.1 (4H, m), 7.1-7.3 ( 7eCT/aH2007B0962
mz: 334 (M+). [0148]
5, 5- bi s(2-thi enyl net hyl )i m3@azol[ 2, 1- b] t hi azol - 6( 5H) - on
e (Conpound 49) S LNT o SS/ [0149] Melting Point:
286 C (deconposition); NWR (CDC13) b: 3.43 (2H, d,
sJdxglbHz), 3.60 (2H, d, J=15Hz), 6.49 (1H, d, J=5Hz),
JEOZ.0 (5H, m), 7.12 (2H -dd, J=lHz, J=6Hz); M5 mlz:
Mt). [0150]
(2-thienyl methyl )i mdazo[ 1, 2-a] pyrim di n-2(3H) -
onpound 50) ,N .N O QASS [0151] Melting
192 C (deconposition); NVR (CD30OD- CDC13(1:1))
[01p3] 3.54 (2H, d, J=15Hz), 3.76 (2H, d, J=15Hz), 6.7-6.9
Melﬁﬁg,Pomts 233/236;2H, dd, J=IHz, J=5Hz), 8.23 (1H dd,

NMéZ H?M%:?F%@]Sd 02 440hh 3 Sl ed T3y 328, o NB14FIA; 3.63 (21,

t, 1=3H%), di. béaAyH, @) 3Z.&73/@EEbiomk: dazo[ 2, 1- b] t hi azol - 6(5H) - on
MS ﬁ/gz%a‘%gp{]d 51) WD 2008/ 047951 PCT/ JP2007/ 070962 30
]E N 0153] Melting Point: 233-236 C, NWVR ( CDCl13)
018413 03 (2H, d, J=14Hz), 3.23 (2H t, J=THz), 3.41
2-hy(@blxy-6;(2dmphHp)lmethyd Bmi@do[1,2-a] pyeriding (Compornd SHH,
m, 7.2-7.3 (6H, m;

|
\N/'OH

CC

[0155]
Melting Point: 205 °C (decomposition);
NMR (CDsOD-CDCls(1:1)) &: 3.41 (1H, d, J=15Hz), 3.76 (1H, d, J=15Hz), 6.72 (1H, t,
J=7Hz), 7.02 (1H, d, J=9Hz), 7.29 (1H, d, ]-9Hz), 7.4-7.5 (2H, m), 7.58 (2H, brs), 7.6-7.9
(4H, m);
MS m/z: 274 (M*).

[0156]
spiro[imidazo[l,Z—a]pyridin—Z(3H)-one—3,2’—benzo[f]indan] (Compound 53)

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

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



M5 mlz: 322 (M+). [0154]
2- hydr oxy- 3- (2- napht hyl net hyl )i m dazo[ 1, 2- a] pyri di ne
w@ SGospeend 52) ~N OH |, [0155] Melting Poi ntPCROROE/070962
(deconposition); NWVR (CD30D-CDC13(1:1)) b: 3.41 (1H,
d, J=15Hz), 3.76 (1H, d, J=35Hz), 6.72 (1H, t,
J=7Hz), 7.02 (1H, d, J=9Hz), 7.29 (1H, d, J=9Hz),
7.4-7.5 (2H, m, 7.58 (2H, brs), 7.6-7.9 (4H m,; M

Z : 274 (MF). [ 0156]
N [i mdazo[ 1, 2-a] pyridin-2(3H)-one-3, 2" -benzo[f]ind
an nmpound 53) O ~N [0157] Melting Point: 214 C

(de osition); NWR (CD30D-CDC13(1:1)) b: 3.33 (2H,
[01?9 J=16Hz), 4.02 (2H, d, J=16Hz), 6.58 (1H, t,

_:]7m), 7.16 (1H, d, J=7Hz), 7.24 (1H, d, J=9Hz),
Melting Ppirg: 183 C tgecomppaitiop)y "t J=8Hz), 7.8-7.9 (4H,
NMR)(CD\:)nd: 3:09388, 6M;])=8Hz[ B158E), 3.64 (1H, dd, J=4Hz, J=15Hz), 4.58 (1H,

- benzy, iy rj din- - QRe und_
ad, (g b 6%tk s G068l My PR A PTRDEGR A Ha.
7.54\BH; tnkr7Padint : 182 C (deconposition); NWVR (CDCl13) 6:
MS t/2DN ) dd, J=8Hz, J=15Hz), 3.64 (1H dd, J=4Hz,
ofigtor). 4.58 (1M dd, J=4hz, J=8H7), 6.47 (1H t,

27Hz), 7.0-7.1 (2H, m, 7.1-7.2 (2H, nm), 7.3-7.4 (3H,
3,3-)(2-buferiyd)ifni dhzaf ], 2 I FtinidivR (Pl one forappynd 55)0160]

3,3-di (2-butenyl)imdazo[ 1, 2-a] pyrim di n-2(3H) - one
N(Conpound 55)

(o

I N

[0161]
Melting Point: 149.5 °C (decomposition);
NMR (CDCls) 6: 1.55 (6H, d, J=6Hz), 2.51 (2H, dd, J=8Hz, ]=15Hz), 2.76 (2H, dd, ]=8Hz,
J=15Hz), 5.1-5.3 (2H, m), 5.4-5.7 (2H, m), 6.69 (1H, dd, J=5Hz, J=6Hz), 7.75 (1H, dd,
J=2Hz, J=6Hz), 8.7 (1H, dd, J]=2Hz, J=5Hz);
MS m/z: 243 (M*).

[0162]
spiro[imidazo[l,Z—a]pyridin-2(3H)-one-3,2’-(4’—f1uoroindan)] (Compound 56)

[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, J=9Hz), 7.10 (1H, d, J=7Hz), 7.2-7.3 (3H, m), 7.63 (1H, t, J=8Hz);
MS m/z: 254 (M*).
(0164]
spiro[imidazo[l,Z-a]pyridin—2(3H)-one-3,2’—(5’-methoxyindan)] (Compound 57)



N~J NO [0161] Melting Point: 149.5 C
(deconposition); NMR (CDC13) 6:1.55 (6H, d, J=6Hz),
wWQ2®%0425 dd, J=8Hz, J=15Hz), 2.76 (2H, dd, Je@HIR2007/070962
J=15Hz), 5.1-5.3 (2H, m, 5.4-5.7 (2H, m, 6.69 (1H
dd, J=5Hz, J=6Hz), 7.75 (1B2 dd, J=2Hz, J=6Hz), 8.7
(1H, dd, J=2Hz, J=5Hz); M5 mz: 243 (Mt). [0162]
spiro[imdazo[ 1, 2-al pyridin-2(3H)-one-3,2'-(4'-fluoro
~~pdan)] (Compound 56) C O\ | F [0163] Melting Point:
S D C (deconposition); NWR (CDC13) S: 3.24 (2H, dd,
Hz, J=22Hz), 3.88 (2H, t, J=18Hz), 6.55 (1H, t,
J ), 7.01 (1H, t, J=9Hz), 7.10 (1H, d, J=7Hz),
h? (3H, m, 7.63 (1H, t, J=8Hz); MS niz: 254
g MH) ] 0164]
[01 ﬂlro[|n1dazo[1 2-al pyridin-2(3H)-one-3, 2" -(5" - net hoxy
MeltiRg ®0)dt: {F0copsIndCH7) VI)2008/047951 PCT/ JP2007/ 070962

gl IO sk 7. G e
6.8-0p (218, w9 11443 BH. Jn-)szp(lHeté B19; (2H rr) 7.1-7.
MS (,{}JZ—!6266@)(M+] 60 (1H t, J=7Hz); M5 rri z: 266 (M).

[0® ro[imdazo[ 1, 2-a] pyri din-2(3H)-one-3, 2' -(5" -i odoi nd
spirafijdid40d hp edipridi®) 2 (36) 4nefp2 63]- 1odm(iqnhb(cpzmlmund 58)
167-171 C; NWR (CDC13) 6:3.14 (2H, dd, J=6Hz, J=17Hz),
3,82 (2H dd, J=17Hz, J=18Hz), 6.57 (1H,

=
Qoo

(0167]
Melting Point: 167-171 °C;
NMR (CDCls) 8: 3.14 (2H, dd, J=6Hz, J=17Hz), 3.82 (2H, dd, J=17Hz, J=18Hz), 6.57 (1H,
t, ]=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]
spiro[imidazo[1,2-a]pyridin-2(3H)—one-3,2’—(4’-cyanoindan)] (Compound 59)

i

N O

CN

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



t, J=7Hz), 7.08 (1H, d, J=8Hz), 7.1-7.3 (2H, m,
7.6-7.7 (3H, mM; M5S mz: 362 (M+). [0168]

W@ pioBo§i9ni dazo[ 1, 2- a] pyri di n- 2( 3H) - one- 3, 2' - ( 4PCTYR0GI/0T0962
dan)] (Conmpound 59) J~N Cy- O | CN [0169] Melting
Poi nt: 247.7 C (deconpositi3d@n); NWVR (CDC13) 6: 3.26
(2H, dd, J=3Hz, J=18Hz), 3.93 (2H, dd, J=6Hz, J=18Hz),
6.56 (1H, t, J=7Hz), 7.15 (1H, d, J=7Hz), 7.23 (1H,

d, J=9Hz), 7.44.(1H, d, J=8Hz), 7.6-7.7 (3H m; M

z; 261 (Mr). [0225]

A kQf i m dazo[ 2, 1-a] i soqui nol i n-2(3H) -one-3, 2' -i ndan]

170] Melting Point: 201-203 C, NWR (CDC1l3) b:

2H, d, J=17Hz), 3.91 (2H, d, J=17Hz), 6.74 (1H
=7Hz), 6.89 (1H, d, J=7Hz), 7.32 (4H, s), 7.6-7.7
[01(]@]H m, 7.79 (1H, t, J=7Hz), 8.63 (1H, d, J=8Hz); M5

Mel?gl’o n8c62 '\’581 0171]

azo gérl din 3H) - one
NMR&C@CI()@ 3224 Hhiia 8y p4915(2§1} Anbrdrie). 4 otbbdnlr7éty) 6-89
(1H'\h —7@M), ADLER] s)Vold 7.n@2Roiny! 7. 78688, 57HMYR.63 (1H, d, J=8Hz);
OD(1 1) b: 3.44 (2H, d, J=18Hz), 4.00 (2H,
BodMY 6. 71 (1M, t. J=7Hp), 7.2-7.4 (2H M),
[0171B1 (1H 't J:7Hz), 7.97 (2H, s); MB mz: 294 (M),
spirofiiddhzo[1,2-a]pyridin-2(3H)-one-3,2'~((1,2,5-thiadiazo)[4,5-clindan)]

(Compound 61)

[0172]
Melting Point: 86-88 °C;
NMR (CDCl:-CDs0D(1:1)) d: 3.44 (2H, d, J=18Hz), 4.00 (2H, d, J=18Hz), 6.71 (1H, t,
J=7Hz), 7.2-7.4 (2H, m), 7.81 (1H, t, ]=7Hz), 7.97 (2H, s);
MS m/z: 294 (M*).

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

(El\(,N
N 0

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



Spiro[imdazo[ 2, 1-a]i soquinolin-2(3H)-one-3,2'-((1,2,5
-thi adi azo)[ 4, 5-c]indan)] (Conpound 62) -NO NN
WO 343798kl ting Point: 271.5 C (deconpositi on)PCINIR007/070962
(CDC13) b: 3.39 (2H, d, J=16Hz), 4.04 (2H, brd,
J=16Hz), 6.77 (1H, d, J=7Hz34, 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, d, J=8Hz); M5 mz: 344 (Mt). WO
[m29p8/047951 PCT/JP2007/070962 34 [0175]

)i ro[im 1, 2; aI dan
SP“E’ gg%}"N‘TRr °“f 8%7’61(‘??%“? gﬁ"’BoF‘r?t?'51 195.5
C (deconposition); NWMR (CDC13) b: 3.17 (2H, d,
NIFRL7HzZ), 3.92 (2H, d, J 17Hz), 6.53 (1H, dd, J=5Hz,
Q Norg), 7.44 (1H, dd, J=2Hz, J=6Hz), 7.32 (4H, s),
N (1H, dd, J=2Hz, J=5Hz); M5 mfz: 237 (M¥). [0177]
S o[ i m dazo[ 1, 2-al pyridin-2(3H)-one-3,2"-(5 -trifluo
r hyl i ndan) 1 (Conpound 64) N O CF3 [0178] Melting
Point: 176.5-179.5 C, NWR (CDC13) b: 3.25 (2H, d,
[05817Hz), 3.92 (2H, d. J=17Hz), 6.57 (1H t, J=7Hz),
Mel?m% Pbirtt: 14261 C@leco?n 1tﬁé|ﬂ‘)|, d, J=8Hz), 8.5-8.7 (3H,

el R a2 388, 8 e 7t 838 om0 3 o s rono)
7.4491H, dGoi2dlm d=6%52), 732 (4H s), 8.72 (1H, dd, J= 2Hz, J=5Hz);
MS m/z: 237 (M*).

[0177]
spiro[imidazo[1,2-a]pyridin—2(3H)—one-3,2’—(5’—triﬂuoromethylindan)] (Compound
64)

x N

CF,

[0178]
Melting Point: 176.5-179.5 °C;
NMR (CDCls) 8: 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, ]=8Hz), 8.5-8.7 (3H, m);
MS m/z: 304 (M*).
[0179]
spiro[imidazo[1,2-a]pyridin—Z(SH)-one—3,2’-benzo[e]indan] (Compound 65)

[0180]
Melting Point: 256.0 °C (decomposition);
NMR (CDCls) &: 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, J=6Hz);
MS m/z: 286 (M*).

[0181]



- 0~ [0180] Melting Point: 256.0 C (deconposition);
NVR (CDC13) b: 3.33 (1H, d, J=17Hz), 3.56 (1H, d,
wa2008blrps51 4. 09 (2H, t, J=17Hz), 6.50 (1H, t, BEWH2)N97/070962
7.22 (1H, d, J=9Hz), 7.29 (1H, d, J=7Hz), 7.42 (1H d,
J=8Hz), 7.5-7.7 (4H, m, 7BB3 (1H, d, J=8Hz), 7.92
(1H, d, J=6Hz); MS mlz: 286 (M+). .[0181] WO
2008/ 047951 PCT/ JP2007/ 070962 35
3,3-§i’aﬁ'yﬁh§h$z\68,maTgyzx@tﬁﬂqré’(SH])%Yl@|(dbﬁp3ﬁ13<h'|)36pne ( Conpound
66)° N N O[0182] Melting Point: 64-66 C, NWR
(CDC13) b: 2.56 (2H, dd, J=9Hz, J=14Hz), 2.86 (2H, dd,
/J/§6HZ, J=14Hz), 4.99 (2H, dd, J=lHz, J=7Hz), 5.40
Clg 0d, J=IHz) 5 4-5.6 (2H, m), 6.67 (1H, t. J=7Hz),
1H, d, J=7Hz), 7.52 (1H, d, J=7Hz), 7.59 (1H,
J=THz); MBS mlz: 214 (M+). [0183]
- bi s(2-cycl ohexenyl )i m dazo[ 1, 2-a] pyri di n-2( 3H) - one
[Ogggnpound 67) C ~lyN_N O[0184] Melting Point:
-247 C; NWR (CDC13) b: 1.4-2.0 (12H, m), 2.9-3.1
Melgipgi Poigt: 66603C( 1H, brd, J=I OHz), 5.8-6.0 (3H, ,
NMR @D 2t56 (JHT Ha) J=9Fz) =14 1), 2086 QEOHA) J=6H7HJN4H2), 2499 (2H,

sl Ol NS Aol DLt
J=718), 7isAd1 Bod k=7 HeDg- 5910 Hod, MMRIZCDCL3) b: 2. 62 (2H, dd,
MSJ"?%#)(%%_‘M)’ 2.89 (2H, dd, J=6Hz, J=14Hz), 4.9-5.1

0 ) 4-5.6 (2H, m, 6.91 (1H, d, J=7Hz), 7.25
0W¥$H, o, J=7Hz), 7.6-7.7 (2H, ™, 7.80
3,3-bis(2-cyclohexenyl)imidazo[1,2-a]pyridin-2(3H)-one (Compound 67)

< Njﬁo
[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, J=9Hz), 7.5-7.7 (2H, m);
MS m/z: 294 (M*).

[0185] .
3,3-diallylimidazo[2,1-alisoquinolin-2(3H)-one (Compound 68)

(E/ \(/N
LN 0
) x>

[0186] » |
~ Melting Point: 108-110 °C;
NMR (CDCls) o: 2.62 (2H, dd, J=8Hz, J=14Hz), 2.89 (2H, dd, J=6Hz, J=14Hz), 4.9-5.1
(4H, m), 5.4-5.6 (2H, m), 6.91 (1H, d, J=7Hz), 7.25 (1H, d, J=7Hz), 7.6-7.7 (2H, m), 7.80
(1H, t, J=8Hz), 8.57 (1H, d,]J=8Hz);
MS m/z: 264 (M*).
[0187)
Exemplary Preparation 5
An exemplary preparation of spiro[imidazo[2,1-alisoquinolin-2(3H)-one-3,4'-(1"-cyclopentene)]



(1H, t, J=8Hz), 8.57 (1H, d,J=8Hz); M5 mz: 264 (M).
[0187] Exenplary Preparation 5 An exenplary

w@e@pasrasi on of PCT/JP2007/070962
spiro[imdazo[ 2, 1-a]isoqui nolin-2(3H) -one-3,4"-(1"-cyc
| opent ene)] WO 2008/ 047951 ¥CT/ JP2007/ 070962 36
-(Conpound 69) having the general formula belowis
descri bed hereafter. N 2To [0188] An anmount of 80

(Cor d 659 MR tﬁeeg&%m folBuRbelHHOL HedtABedaddated 0 a
| oroformsolution (80 mM) of 1.0 g (3.8 muol) of

3,3 dial l yli mdazo[ 2, 1-a]i soqui nol i n-2(3H)-one

obtained in the sane manner as in Exenplary

P aration 1 under an argon atnosphere and heat ed

U Ké;/::éflux for 14 hours. The reaction m xture was

d to stand for cooling and the sol vent was

re ed by distillation under reduced pressure. Water

[0%@ added to the residue and the m xture was
racted with di chl oromet hane several tines

An @xwvaet 8dng eflarrbbsteagent 034 qubg@taﬁé?d i atthor%fam F‘é‘t"‘éﬂ‘ (80ml)

of 10151 (A8 kil &Blsﬁﬂal@‘ﬁﬂﬁdaaﬁhmdijn%tfx 1P€3H) Wi Sbifafnadl én thd keme
sol ven

nder
maJBIFre%Sélb )éenH)i%fy?ﬁeémfa ondu ré&i ar OP 8“&?58 ere d léeagelfi%ger flux for 14
houss. [The geagisin migireiwas dlloweg by $tfmdcfat fasting @‘tdfﬂ’l? sql¥att sagremoved by
dlsdjigﬁmer redflced éss&x@ aLeas \Qas7zﬂlaedfr§) th8esidud@ndihe biQure was

o SRR S LT B LR AR e i
satuddted biiincaind kigied wer Bhbydresuhtgnesinmgulfitat Tltdﬁelveubt/@l rﬁleelved by
dlstﬁﬁﬁ&P 17%@§CJ§}§ dsfga{egzﬂa@ﬁe FRIRRURSS cHrGAA8Era W dviePglica gel

conposi tion
colmfi)r pwﬁcghq_xyﬁegl}y acgtag nceﬁlp.qmohz i J.Ji%ﬁé)’ gng QS 51/9 ogshe title
&Qiﬁﬂthkfo&noﬂﬁgl‘kﬂb)qwﬂc@ﬁals(lH d, J=7Hz), 7.6-7.8
[Oﬁﬁﬁ' m, 7.79 (1H t, J=7Hz), 8.60 (1H, d J= 7%&) VB
: 236 (Mr). [0191] Exenplary Preparation 6
Resultsrrf onalysisef theahitaiped Iompgune AgIgn B PRIgH, TheFeiits show that the

obtARSd @EPOLRU Ws the thdaed idigpoimderi als was prepared in

[Og@? same manner as in Exenplary Preparation 5. Results

anal ysis of the obtained conpound are given bel ow
Meltipg Peiat 7o tpdeseenposiieny esul t s show. that the

NMRAEBICLSS 250 RN L1vas), 3 5ieeHad get7e), €ompey 856 89(H, d, J-7Hz), 7.33
(1H, d, J=7Hz), 7.6-7.8 (2H, m), 7.79 (1H, t, ]=7Hz), 8.60 (1H, d, ]=7Hz);
MS m/z: 236 (M").

(0191]
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-benzyloxyimidazo[1,2—a]pyridin-2(3H)-one—3,4'—(l’-cyclopentene)]
(Compound 70)

e

[0193]



[0192]
spi ro[ 8-benzyl oxyi m dazo[ 1, 2-a] pyri di n-2(3H) -one- 3, 4" -

w@ o080ymsopent ene)] (Conmpound 70) 0 N~ [ 0193pCEMP2007/070962
2008/ 047951 PCT/ JP2007/ 070962 37 Melting Point:
178.5-180.5 C, NWR (CDC13) ¥ 2.64 (2H, d, J=16Hz),

3.29 (2H, d, J=16Hz), 5.30 (2H, s), 5.88 (2H, s),
6.49 (1H, dd, J=6Hz, J=8Hz), 6.94 (1H, dd, J=6Hz,
Mel’amghl?oxm §7Q§lédH°Cd J=8Hz), 7.2-7. 5 (5H m; M5 nlz:

NMBr(géiqlé)tq 3rf’[4o(12% ] Pﬁ%f‘i% &% HLERALERY o3 Db XS PeflH, 5),

6.493(1BE, didp §-apid, JBH,).76.84 (1, r dh 619z, =8z 60421 B, dy FH8dian-722-7.5

(5H u I;D-one (Conmpound 71) having the general fornula
bel'ow i s descri bed hereafter. [0195] C O N [0196] An

MS afsutt2 &)-100mg of 10 % pal | adi um on carbon was added

[0190] an et hanol sol ution (30 m) of 300 ng (1.4 nmol)

Exem 1 35 dial Lyl i-m dazo[ 1, 2-al pyri din- 2(3H) one obt ai ned
Rl W SBYE manner as in Exenpl ary Preparation 5 and
An t!kfennlla)d prevayationsefbj ect to catal ytic reduction at

3,3- &1 ﬁ{pyt §W€ft§t¥al}i§f&roﬁﬂidﬁio[ﬁ2 bmglﬁ@ﬁez(ef@tdmsw&ﬁp@nd 71) having the
en 1ﬁﬂx . 2 H& %%_ Hostances were filtered off
8 5 5153%% § 2 Fron1the filtrate by
(05&ti | | ati on under reduced pressure. The residue was
chr omat ogr aphed over silica gel colum (hexane :
ethyl acetate = 10 : 1) to obtain 281 ng (90.3% of
title conpound in the formof crystals.
egrystal lization from hexane-ethyl acetate (10:1)
yileTded white crystals having a nelting point of
98/5-101 C. [0197] Results of analysis of the
obt ai ned conmpound are given below. The results show
(01984t the obtained conpound was the targeted conpound.
An [agn]b%%]t 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) &: 0.86 (6H, t, J=7Hz), 0.9-1.1 (2H, m), 1.1-1.2 (2H, m), 1.4-1.6 (2H, m),
1.7-2.0 (6H, m), 2.79 (2H, t, J=6Hz), 3.19 (2H, t, J=6Hz);
MS m/z: 222 (M*).
[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.



NVR (CDC13) b: 0.86 (6H, t, J=7Hz), 0.9-1.1 (2H, m,

1.1-2.2 (2H, m, 1.4-1.6 (2H m, 1.7-2.0 (6H m,
WQ2008/042F, t, J=6Hz), 3.19 (2H, t, J=6Hz); MS PCHIP2BR270962

(M+). [0199] Exenplary Preparation 8 Conpounds 72 to

77 having the general form#8e corresponding to

starting materials were prepared in the sane nanner

as in Exenplary Preparation 7. Results of analysis of
[02bMe obt ai ned conpounds are given bel ow for each

oo SOTRHES 05 R L R MISH tomgpuna 7

2008/ 047951 PCT/ JP2007/070962 38 [0200]
3,3-di cycl ohexyl -5, 6, 7, 8-tetrahydroi m dazo[ 1, 2-a] pyri d
N, 2( 3H) - one (Conpound 72) O [0201] Melting Poi nt:
20 C NWR (CDCI3) 6: 0.9-1.4 (8H, m, 1.5-2.0
m, 2.79 (2H, t, J=6Hz), 3.30 (2H, t, J=6Hz);
z: 302 (M¥). [0202]

3,3-di butyl -5,6, 7, 8-tetrahydroi m dazo[ 1, 2-a] pyri di n-2(
(0284 - one (Conpound 73) . N O [0203] Melting Point:
Mel@iag Hdikt: zwazd@ms) 6: 0.88 (6H, t, J=7Hz), 0.9-1.4

NM%S(ELD((K%)P b 96£é4%H 8h1 1 800 dsh; Ruyt2 ¥4THM, 1-6145, 856 21, ¢,

J=6Mpiro[ 7, 8,9, 10-tetrahydroi m dazo[ 2, 1-a]i soqui nol i n-2(3
Ms Ri/zone- @3, -cycl opentane]  (Conpound 74) O \N- [0205]
ting Point: 270.5 C (deconposition); NWR (CDC13) b:
02425 2 2 (10H, m), 2.3-2.5 (2H, m, 2.6-2.8 m
3,3- GlbﬁhﬁtyK 3,617, 8}1etr]ai13!|€lz()1m1dazo[l 2-a]pyridin-2(3H)-one ( ompound 73)

e

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

[0204]
spiro[7,8,9,10—tetrahydroimidazo[2,l-a]isoquinélin—2(3H)-one-3,1’-cyclopentane]
(Compound 74)

[0205]
Melting Point: 270.5 °C (decomposition);
NMR (CDCls) : 1.8-2.2 (10H, m), 2.3-2.5 (2H, m) 2.6-2.8 (4H, m), 6.44 (1H, d, ]=7Hz),
7.35 (1H, d, J=7Hz);
MS m/z: 242 (M*).
[0206]
spiro[imidazo[Z,1-a]isoquinolin—Z(3H)-one—3,1’-cyclopentane] (Compound 75)



7.35 (1H, d, J=7Hz); M5 mz: 242 (M+). [0206]
spiro[imdazo[ 2, 1-a]i soqui nolin-2(3H)-one-3,1" -cycl ope
woe@se}7ofConpound 75) WO 2008/ 047951 PCT/ JP200F¢ DTE20672070962

39 o0 [0207] Melting Point: 164.5-167.5 C, NWR
(CDC13) 6:1.8-2.3 (6H, m, 3¥.4-2.6 (2H, m, 6.94 (1H,
d, J=7Hz), 7.33 (1H, d, J=7Hz), 7.6-7.7 (2H, m, 7.79
(1H, t, J=6Hz), 8.60 (1H, d, J=8Hz); M5 niz: 238 (Mt).
0208]

[
piro[5, 6,7, 8-tetrahydroi m dazo[ 1, 2-a] pyri di n-2(3H) - on
erdx) - benzo[f]indan] (Conpound 76) O N [0209]
N ing Point: 252.5 C (deconposition); NWR
( 3-CD30D(1:1)) b: 1.9-2.1 (4H, m, 3.0-3.2 (4H
On?, 3.50 (2H, d, J=18Hz), 3.79 (2H, d, J=18Hz),
02§T4-7.5 (2H, m), 7.75 (2H, s), 7.8-7.9 (2H, m: NS
Meltihg PorB0144\+)67.5 PO210]
| 201 6 r Ay 9igng . ri-giiny, 2(33H HOR,
TR A eaL R
J=7H®)j 716-7- 2 (28150 7(79ed By dspHE b $)00 (ARRA( IS8EE8- cpsoD
MS fndz: BB (91+).1.9-2.1 (4H, m, 3.0-3.3 (4H m, 3.45 (2H
[02@}] J=17Hz), 3.66 (2H, d, J=17Hz), 7.30 (4H, s); M5
z: 240 (M¥). [021§L Exenpl ary Preparation 9
 spirCtnp B 8ridtralipdroimalaznbl 2-atpwrikingédtd);-ane-fgrhgnzpiflindan]
(C0§$Bﬁ§§p@pding to starting materials were each
-~ prepared in the sane manner as in Exenplary
Preparation 1. Results of

(R

O

[0209]
Melting Point: 252.5 °C (decomposition);
NMR (CDCls-CD30D(1:1)) &: 1.9-2.1 (4H, m), 3.0-3.2 (4H, m), 3.50 (2H, d, J=18Hz), 3.79
(2H, d, J=18Hz), 7.4-7.5 (2H, m), 7.75 (2H, s), 7.8-7.9 (2H, m);
MS m/z: 290 (M*).
[0210]
spiro[5,6,7,8—tetrahydroimidazo[1,2-a]pyridin-2(3H)—one73,2’-indan] (Compound 77)

CY
N 0]

[0211)
Melting Point: 276.5 °C (decomposition);
NMR (CDCl-CDsOD (1:1)) &: 1.9-2.1 (4H, m), 3.0-3.3 (4H, m), 3.45 (2H, d, J=17Hz),
3.66 (2H, d, ]=17Hz), 7.30 (4H, s);
MS m/z: 240 (M?).
[0212]
Exemplary Preparation 9
Compounds 78 to 81 having the general formulae corresponding to starting materials
were each prepared in the same manner as in Exemplary Preparation 1. Results of

analysis of the obtained compounds are given below for each compound. The results



anal ysis of the obtained conpounds are given bel ow for

each conpound. The results WO 2008/ 047951
weEamsAPRe07/ 070962 40 show that the obtai ned POIDRROOTAE0962

were the targeted Conpounds 78 to 81. [0213]

3, 3-bi s(4-chl orobenzyl )i m d#zo[ 1, 2- a] pyri di n-2(3H) - one

(Conpound 78) O NCd d [0214] WMelting Point:

293.0-296.0 (C). 1HNWR (CDC13) b: 3.11 (2H, d,
showthaf thk.obbaired Sk oﬁinds]weﬂélﬂﬂ%)tarth@ﬁCéﬂaﬂouﬁds 338=Fd'3])

78 (1H, d, J= sﬁz 6.94 (4H, d, J=8Hz), 7.12 (4H,

(03] 5=8rz), 7. 40 (1H t, J=7Hz). 7.47 (1H, d, J=THz):
3,3—bﬁ(4’¥izlzlbr(ﬂa&ﬁzjll)jlﬂ)ida@cﬂ2,25§]pyridin-Z(BH)-one (Compound 78)

8- cycl opropyl nmet hyl oxy- 3, 3-di al l yl i m dazo[ 1, 2- a] pyri di

n-2(3H) -one (Conmpound 79) OY O N [0216] Melting

C&eé‘{né: 139.0-142.0 (C); 1H NWR (CDC13) b: 0.35-0.40
~N24 °m, 0.60-0.65 (2H, m), 1.30-1.40 (1H, m,
2. 60 (2H, m, 2.80-2.90 (2H, n), 3.94 (2H d,

C1.96 (2H, brs), 5.02 (2H brs), 5.40-5.65
. m, 6.57 (1H, t, J=7Hz, J=8Hz), 6.91 (1H, d,
ClU=8Hz), 7.16 (1H, d, J=7Hz); MB mz: 284 (M¢). [0217]

[OZQIHLr o[im dazo[ 1, 2- a] pyri di n-2(3H)-one-3, 2" -(4'-hydroxy
dan) | npound 80) ~ OON~/ OH [0218] Melting
Melleugrﬂan&@?» 0-266.0de€)-); 1H NVR (CD3CD) 6: 3.17 (1H, d,

1H-AME eb 13 01911 Gl lj=138k7 Hz35 (281, A0« hiHiz) 6.6 @tT g)-7Hz), 6.78
(1H, d, J=8Hz), 6.94 (4H, d, ]=8Hz), 7.12 (4H, d, ]=8Hz), 7.40 (1H, t, J=7Hz), 7.47 (1H, d,
J=7Hz);
MS m/z: 382 (M*)

[0215]
8-cyclopropylmethyloxy-3,3-diallylimidazo[1,2-a]pyridin-2(3H)-one (Compound 79)

J

[0216]
Melting Point: 139.0-142.0 (°C);
1H-NMR (CDCls) &: 0.35-0.40 (2H, m), 0.60-0.65 (2H, m), 1.30-1.40 (1H, m), 2.50-2.60
(2H, m), 2.80-2.90 (2H, m), 3.94 (2H, d, J=7Hz), 4.96 (2H, brs), 5.02 (2H, brs), 5.40-5.65
(2H, m), 6.57 (1H, t, ]=7Hz, J=8Hz), 6.91 (1H, d, ]=8Hz), 7.16 (1H, d, J=7Hz);
MS m/z: 284 (M*).

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

NN
Cx

[0218]
Melting Point: 240.0 °C (dec.);
1H-NMR (CDs0D) &: 3.17 (1H, d, J=17Hz), 3.19 (1H, d, J=17Hz), 3.50 (1H, d, J=17Hz),



WD 2008/ 047951 PCT/JP2007/070962 41 3.61 (1H, d,
J=17Hz), 6.63 (1H, d, J=8Hz), 6.70-6.80 (2H, m, 7.07

W@ dg/oe9s0=8Hz), 7.12 (1H, d, J=9Hz), 7.51 (1PCT/aR2007/070962
J=7Hz), 7.81 (1H, d, J=8Hz); M5 mfz: 352 (Mt). [0219]
spi ro[ 8- hydr oxy-i ni dazo[ 1, 241a] pyri di n-2(3H) -one-3, 2' -
ndan] (Conpound 81) OH NN O [0220] Melting Point:
285.0-290.0 C 1H NWR (CDC13) 6:3.22 (2H, d, J=17Hz),

3613(1 ﬁ’ﬂ, HQ) 6)6 KHZ)d 14?&%55 & 26 S@QZngng;'lZW? (%{Zfigtmz) 7.12
(1Hsf1 I Zr}’l%s §g“z 75HZ) ?é%%%i' ‘é)c:r ﬁélz Yry Preparation 10

MS egapsands).82 to 83 having the general fornmnul ae
ﬁgTrespondlng to starting materials were each
prepared in the same manner as in

SP"‘PilSé‘p'd’fO&ﬁ“B’rﬁiaSO[l RaPyPi-24$-ong 33 éf}dgx“bw%‘ym ned

conmpounds are given bel ow for each conmpound. The
results show that the obtai ned conpounds were the

OHargeted Conmpounds 82 to 83. [0222]
ﬁii%ﬁ [ 8- met hoxyi mi dazo[ 1, 2-a] pyri di n-2(3H)-one-3,4"'-(1
N cl opentene)] (Conpound 82) O '" T-.N O Zl-I
0223] Melting Point: 200.0-202.0 C, 1H NWR
( 3): 2.64 (2H, d, J=17Hz), 3.29 (2H, d, J=17Hz),
3. (3H, s), 5.88 (2H, s), 6.57 (1H, dd, J=7Hz,
PgBHz) , 6.91 (1H, d, J=8Hz), 7.29 (1H, d, J=7Hz); M5

mz: 216 (M),  [0224]

Melding, Ryint: E'P'&?Pl?po%rret hyl oxyi mi dazo[ 1, 2- a] pyri di n- 2( 3H
1HNMRECRQAY)-& B:22d9H) dpEaTErR 3.91) 2HCInfddHd), 8857 (. dd, J=6Hz,
1=7RPY HAI8P Y, Pl FROP AL 952 1z), 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—meth0xyimidazo[1,2-a]pyridin—2(3H)-one-3,4’—(1'—cyclopentene)] (Compound
82)

OMe
Z~N=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, s), 5.88 (2H, s),
6.57 (1H, dd, J=7Hz, J=8Hz), 6.91 (1H, d, ]=8Hz), 7.29 (1H, d, J]=7Hz);
MS m/z: 216 (M*).

[0224]
spiro[8-cyclopropylmethyloxyimidazo[1,2-a]pyridin-2(3H)-one-3,4’-(1'-cyclopentene
)] (Compound 83)



42 OY O [02251 Melting Point:
(CDC13) b: 0.35-0.40 (2H, m,
wa2@8/047940 (1H, m, 2.64 (2H, d, J=16Hz), 3. 2BCT/A40074)70962
J=16Hz), 3.98 (2H, d, J=7Hz), 5.88 (2H, s), 6.54 (1H,
dd, J=7Hz, J=8Hz), 6.92 (14 d, J=8Hz), 7.28 (1H, d,
J=7Hz); M5 nmlz: 256 (M+). [02261 Exenpl ary
Phar maceuti cal Formul ati on The foll owi ng table shows a
pi cal pharmaceutical conposition that may be
%m ni stered according to the invention. [02271
nponent Quantity per 10 ng tablet Quantity per 60 ng
Y |l et Conpound 1 10 ng 60 ng Mannitol 95.9 ngy 45.9
S @ crocrystalline cellulose 19.3 ng 19.3 ny
L substituted 7.0 g 7.0 ng h drox ro | cellulose H
drox ro | cellulose 5.0 ng 5.0 ng Magnesium stearate
(0258 nmg 2.8 ng Total 140.0 ng 140.0 ng [02281 The

Me]%ﬁgsr%q}lt 1?&’8%5‘6“d s descri bed abO\éiau& ng Iexanpl es.

es ‘are girven by %
1H1 DB DOB 5035 OGP B A R Apal 0 (4E m), 2.60 (21 4
J=16¥RE) ﬁlzsméogq =36Hz), a\%l(lzabhqustﬂd) Sshess@HBYid scatH, ads =7Hz,
re . inc i e present invention.
Igﬁéhfég(igrge&§EB:hﬁz$ ékETHEEXanples used mce as a
MS me/emzd6. (MHdwever, ot her mamal s incl udi ng human can be

[gm d. Even in such cases, the above Conpounds 1 to 83

ex [ bll% anti de ??santl neur opr otection, anmyloid O
}?‘Hﬁ‘alcﬁ‘h i FFPulagionage retardant activity in
Theoﬁoliewlmgmlﬂé shawch tiyping ghanmaceufioaPOOBp @406 that may be

adnﬂﬂ}ﬂté@ﬁ%z&(&mé B2 theARviAtddVD

134.0-137.0 C, 1H NMR
0.60-0.70 (2H, m,

[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.



1. An Al zheiner's di sease progression inhibitor
conprising a heterocyclic conpound having the genera
woorosd@s(1): R /--N!J~-R R2 3 R4 in the gePer/at2007/070962
formula (1), the structural unit having the genera
formula (Il): a0 --------- ¢31) is one or nore
structural units selected frommultiple types of
structural units having the general formula (l111): C
N_N~O No. N ~ ------- cralig) N =00 o in the
general fornmula (1), R and Rz each are one or nore
functional groups independently selected fromthe
1. group Amctishemersgdigdhseprogdsstgenhibitarpmipebioge hetatooyalic
. BuP, acetyl am no group
« eﬁ@% "%ﬁﬂggfﬁgnhﬂgPl uor onet hyl group, G -C6 al kyl
group, C -C6 al koxy group, and -O(CHh)n-Rs (Rs is a
r, Vinyl group, C3-C6 cycloal kyl group, or phenyl group,
nis 0 or 1); R3 and R4 each are one or nore
\%gfﬁnar"grcﬁﬁs i ndependently selected fromthe
Rz groyp®sconsi sting of a hydrogen atom C -C6 al kyl
gr otp, C3- cs cycl oal kyl group, and -CH(R ) - R6;

NGB L

aA R2 B sald R6 is one or nore functional groups
Nect ed fron1&ﬁ§ group consisting of a vinyl group,
e

A t\h)mp group, nyl (which may be substituted by a

ZC6 al kyl group, C-C6 al koxy group, hydroxy group
is onélorator? stattogkbuni@asdesed flom GhitHe pipksydfatmctoranitshaving the

E%?# I , hitro group, WD 2008/ 047951

gen §3%6g$$070962 44 car boxy group, or phenyl group),
phenet hyl group, pyridyl group, thienyl group, and
furil

N
. gz
T %o . T, W

N__N N ~N

(o, Qo . (lre
in the general formula (I),
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, C1-Cs alkyl group, Ci-Cs alkoxy group, and
-O-(CH2)n-Rs(Rs is a vinyl group, Cs-Cs cycloalkyl group, or phenyl group, and n is 0 or 1);
Rs and Rs each are one or more functional groups independently selected from the group
consisting of a hydrogen atom, Ci-Cs alkyl group, Cs-Cs cycloalkyl group, and -CH(R7)-Re;

alternatively, Rs and R« together form a spiro ring having the general formula (IV):

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



group; said Reis a hydrogen atomor Cl1-C6 al kyl group;
in the general formula (1V), the structural unit Bis
wWo@n®sn4798Dr e structural units selected from neCT/iRR0E7/070962
types of structural units having the general fornula
(VM): (V) *0 said structur@® unit B binds at a
position marked by * in the general formula (V) to
forma Spiro ring; and Rs is one or nore functional
K od h I fdulpN@ie@f] soup, and furil
B A T R S S o S R S
8TOUR] koxy group, cyano group, and trifluoronethyl group.
said Rris Theddgenheérver CsCaillgd geeppr ogr essi on i nhi bi t or
in th§ ggn%;aq I uiao(l\ﬁ‘ Ak BrdeRSAE BisSaé gr mbRis8LARNMEAIS selected from

or nore heterocyc I c conmpounds
multadqr Q’@?%Ef sipgHTal FRitsdRBing thegsperpkform ‘?)

3, 3-di benzyl i m dazo[ 1, 2- a] pyri di n- 2(3H) one,
spiro[imdazo[ 1, 2-a]pyridin- 2(3H)-e 3,2 -indan],

ropyllmo[l _al\pyri djn
% | o 1*@, ‘E F} Fe di
g;ély '!’!'l g%[ 2, 1-]—_ch| az H) - one...y)

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

Spi ro[i m dazo[ 1, 2- a] pyrldln 2(3H)-one-3,2'-(4'-f
an

i m, daxef 1, 2Ma] pyri di n-2(3H) - one- 3, 2' - (5' - net hoxy

saldggpmﬁ;tb{al mu&%?léxfii atz pé)FWP fx&lrlﬂedé)(s ILB thg egaléomtlﬂa (Ve to form a spiro

Rs 13%9\13 510%15 3h4 Eé&?éél' £Rh bHa- &Lgﬂ'gonﬁﬁﬁf gbf & hy dhrd élﬂ'itom
pirro[fim azolz yridin-2(3H)-one- Gl -1 hi
halogm atow) {lﬂirgxyoqrpm gﬁh alkoxy group, cydno group, and tri ox’ome yl group.

spiro[imdazo[1, 2-a] pyrim din-2(3H)-one-3,2"-indan],
2. spi rof ‘rﬂéé&?ﬁ&ln%r g‘dl@éa@%g{'&&&ﬂ Bhl%{tmcc&ﬁﬁlgso élam(llw}ﬁbé@n said

| t
hetesc?cg‘?l?h cgr?werm is PRALRITRYE hetaToggis pampeurds s trdrron Sprdite

~ consisting of:

3}%@{@‘%&%@%%% L O3¥rRocd: di al | Y1 i mi dazo[ 1, 2-a] pyri di

spirgjinrdopoli? dipyolin-Z3BY nprd Hindapl 3H) - one- 3, 2' - (4' - hydr oxy
3,3—31%. lllmdazo[l 2-a]pyridin-2(3H

one,
33@@&‘%’? dazX[qZ a)f}yyr{dm_ @ﬁ?i 2-a] pyridin-2(3H) -one-3, 2" -i
5,5- dﬁbmbﬁudmb[ﬁdmdﬁﬁﬂ)io@r a] pyridin-2(3H)-one-3,4'-(1
3,3-dibENSARRERL R PENPyrindBFh-2(3H)-one, o
Spmﬂﬁﬁegaﬁy??i L T b 3z o 1200
spimBimidi2a0 QA B HAAG 2 3HR6ne33, 2 THemdthatydidms)], s di sease
spix\?\);]hgr?&eal%ﬁﬁbgawp)jrm{—%ﬁsmn@g? Qﬁ’ddyglgolﬁ&anﬁl, aimlor 2
spiro[imidazo[2,1—a]isoquinolin-2(3H)-one-3,2’-indan],
spiro[imidazo[1,2—a]pyridin—2(3H)-one-3,2’-((1,2,5—thiadiazo)[4,5-c]indan)],
spiro[imidazo[l,2-a]pyrimidin—2(3H)-one—3,2’-indan],

spiro[imidazo[Z,l-a]isoquinolin-z(3H)-one—3,4’—(1’-cyclopentene)],
3,3-bis(4-chlorobenzyl)imidazo[1,2-a]pyridin-2(3H)-one,
8-cyclopropylmethyloxy-3,3-diallylimidazo[1,2-a]pyridin-2(3H)-one,
spiro[imjdazo[1,2-a]pyridin-2(3H)-one-3,2’—(4’-hydroxyindan)],
spiro[8—hydroxy—imidazo[1,2-a]pyridin—2(3H)-one—3,2’—indan],
spiro[8-methoxyimidazo[1,2-a]pyridin-2(3H)-one-3,4'-(1’-cyclopentene)], and
spiro[8—cyclopropylmethyloxyimidazo[l,2-a]pyridin—2(3H)-one-3,4’-(l’—cyclopentene)].



said heterocyclic compound is

spiro[imdazo[ 1, 2-a] pyridin-2(3H)-one-3, 2" -indan]. 4.
wah@sekebei mer' s di sease progression inhi bitorPCT/JP2007/070962

according to Claiml to 3 wherein said inhibitor of

progression of Al zheinmer's 4%i sease is orally

adm ni st er ed.

3. The Alzheimer’s disease progression inhibitor according to Claim 1 or 2 wherein

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

4 The Alzheimer’s disease progression inhibitor according to Claim 1 to 3 wherein

said inhibitor of progression of Alzheimer’s disease is orally administered.



