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WD 2009/ 095787PCT/ 1B2009/ 000293 SUBSTI TUTED
HETEROCARYLAM DE OXAZEPI NOPYRI M DONE DERI VATI VES

wogehegd Field 5The present invention rel at escit/B2009/000293

conmpounds that are useful as an active ingredient of a

medi cament for preventive and/or therapeutic treatnent

of neurodegenerative di seases caused by abnor nal

activity of GSK313. Background Art 10 GSK3

(gl ycogen synt hase kinase 30) is a proline directed
SEBSTEFUTEDIIET ERCARMSAMIDEIORAZEPIROPYRIMNDONE DERIVATIVES
In the control of netabolism differentiation and

survival. It was initially identified as an enzyne

abl e to_phosphoryl ate and hence inhibit glycogen
¢hnieabkleld t was | ater recognized that 15 GSK3p was

| dent igr Fé%ehﬂhv@hﬁér?'réla{%snﬁﬁ@orﬁ 6Jlﬁ’d!%1}hatéﬁ?eﬁlhé‘fdleas an active
t hat phoag altcgs tau_protein.in

e
CHAT oists BrRE e SRRk atment of
rtiétﬁ@@égemétlvmmseaﬁs?dzads@dm dbresymal actvinsefi GEKSP. _
protein kinase B (AKT) phosphoryl ati on of GSK3p

results in a loss of its kinase activity, and it has
BrakgréwysbAfiesi zed that this inhibition may nediate 20

some of the effects of neurotroph| c factors I\/breover

phosphorl)(/l ation by GSK3 g - cat eni n, pr ot ei
i nvol VeoK3k (abyqodenr syrthpse r kinase s3hh i '$t% W@b’ﬂ%o‘ﬂf‘?%‘?ﬂ serine,

thbéowhéJmuvaJset Itrmatl pldys nadchemmwm RIetinagERopgbhwiymetabolism,
n

t t.hat
R ttort FARGT curarih dt s iSRG ey an shiye” able to
phosghogsate hatd hemd:a mhlblaglynngemrmhthasee Iti was batepreadgnized that

§B W qagﬁﬁb%?std“%p' RIS ﬁw%ﬁ %og?PKﬁzelaﬁ‘n 2 byme that

al SO | NCreases neur ona urv va
nhespbortatest taur veretainf 4ot oepitopgsh thatBare2 alsg tfaund to  be

Hg/’;b@k d§p%9fpétea hie ASHRIRESS Blseabe I%h@ﬂﬁ%ﬁ(/@rtall ﬁa\fp@ml@é s

Ipiegest m&ﬁw@ﬁw ifase BIAKT) nsoes 'a?a&a%.v%. $§Q§ﬁae%@f§ in a loss of

|l@r IQhasd,ﬂ al@hﬂﬁyplmdyit ahs meenl\hy‘p&ﬂhﬁlzed lthet this inhibition may mediate

CoP IR heabetEiesidts Ryt riBtiab R pion by Gskap

oir&cbt,enm Gsmcpteantnvsmslemnwmumermﬁermats degradation by an

he link b
kg oriiass ORI
Thusedt @ppggfﬁ;rtmﬂ m)g 5&(3ﬁ3r astiyityomay 6@%,Iihyn neurotrophic

SNORE IRIEEH Biefe i@é‘vn@éﬁ&@!h@t hmmﬁﬁp@@aab@mpbﬁﬁv@mmb’&ar of GSK38,
e\é\ﬁ 500! 095/87PCT/ 182009/ 00

2{1o8R LI5S o oY TESI MBNBS S SR PwaskS (i ronal sunviva,
throuighi thebimdaotien ofsunevdlifaokeds snchegs Bol-2xares thiev inhibition of the

L Vi ' | th h
St pEbrosRoBit Han G Rertas B83 R BAY D), (D0
I%eaerﬁmmlesmavemrneastratﬁd dbalep- amyloﬁa@ccﬁ;e@ﬁséh@v@SKSB activity

érﬂ)afﬁuo ﬁﬂéﬁhqﬂ%é Hgﬂﬁﬁ%n' "I\ﬁér%@%r 'tﬁ‘ls%plﬁédhbwlﬂtl& as well as

results 1nt i on Cc
thanpexretse @ﬁeﬁ etslaﬁr @r@ %%P%é( ﬁﬁwawlgrmr@d by a
GSKSBQa"rﬁMeﬁé@anNAofrhéﬁél o@eewﬂtnohglstmggysuggm $hat GSK3p may

(LSRR o BT o5 LS M5 icaso

attrmrmahr APR h(Arogpidal Prasussagudtrotain hnpgrackessioggrénd viau  protein
@;bq”% blnﬂgt _f|C|ts associ ated with Al zheiner's

I'sease, as we as ot her acute and chronic

neur odegener ati ve di seases and other pathol ogi es where

hi gaud @ EQMHh@tssﬁb fSAbHI RsURY IBVE dédtabllizalisneo2 @ neuronal

I@Iéggplthe i)%%?plclu ncalzgér%e%glggfclﬁa %c?rrr]ﬁ:a SGg%B aghwty are,
15neurochem stry 2004, 89, 1313-1317; Medi ci nal
Research Reviews, Vol. 22, No. 4, 373-384, 2002). The
neur odegenerati ve di seases include, in a non-limting
manner, Parkinson's



di sease, tauopathies (e.g. Fronto tenporal denentia,
corti cobasal degeneration, 20 Pick's disease,

w@e@gnexs8i ve supranucl ear pal sy), WIlson's di SPEEE2009/000293
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Hunti ngton's di sease (The Joupnal of bi ol ogi cal

chem stry Vol. 277, No. 37, Issue of Septenber 13, pp.
33791- 33798, 2002), Prion disease (Biochem J. 372,

p. 129- 136, 2003) and ot her denentia includin fg vascul ar
rdestelikelya nobonlyedus took pathedogicalqrhospharyiation ¢ rfaurpretein because,
é&g%ﬂ%\ﬁ%ﬁc%d\f%a’éﬁ'é@ggévé eachvntﬁ‘Qcﬁf s AirRsbd™REdY @ffect survival

gener ation Spl nal cord trauma
r hgnmed Uiatien9" thei emsession of Appelaticiang Raliageptotic factors.

I\PlB#efoQéﬁllﬁﬁéﬁ be¥dl shalvh thi-p-8 di@-ﬂidl.&fé%lhclwgeplhe@sk% activity

opathles etln hi es auco
Souls ol it 98%?{&%54%@@ e o, FRiRin of pyruvate
d&tydmgenalseneajr pivatal dehfymenin agnesgy opraehdstigponiaod s aeetylcholine
S&E@s &id ESO and support the renewal of human and nouse

And the maintenance of their pl uri potency. This
30suggests that inhibitors of GSK3p could have

Aatw r?é}tlﬁéb% 'ékp’e?i@rﬂiiﬁélafdb‘éérvéﬁgh§' MRlidet tHae Meksp NMay find

i bitors GSK3p may a
%naheg%aﬁbum 106 bramentl b hertnpaBIageel oiestsaces and the
Ot ahd atteation dficits aSSdm:lateldawnHlAslzlneimefs disease, as well as

%@é%&%%eﬁ?ﬁlg é{etutq g}ber&!é&{escﬁg%fg&%oeo Hteﬁ' E)'aFHH (2@33 where
@8&36 He deregulated (N_@turmmwews ol o | uned 284 de A7 9FHY ; Trends in
WWI 3§6|er‘?&§s ®fol.! 05 rNé'”Qar RboBDY e, a471di??i§(§33JournaI of

a_direct 1nhibitor of (?
nﬂqrqardlﬁgwsw&ck%eﬁ&m@ﬂ@dfmZcME@ﬂPN&@' ReseargmRaviews, Vol. 22, No.
413736384, 200R).bi tors of GSK3p could be used to WO
2009/ 095787PCT/ 1B2009/ 000293 3 minic the nood
stabilising effects of lithium Alterations in
The nesicdiegengradive ndjséases micklebérra nopilimiting dnamnerh@arkinson’s

d‘??é%%%%f@ liugg b(écgﬂ gﬂ{d @Fﬁ;?brraf He%ﬂgé{]ggr;tlscbﬁgég'dé{g‘e’ﬁeratlon

Ricic's | diseaseal progiessivat supraneciear, pﬂ'@M) sidson’ §ed'$e¢$§3n dHuntington’s
s Jdd?b{él%fcblélégi%ﬁf chéFm@f Brot.ed 7, |I\R51Kﬂemés®e3c§fc8eptember

et ok Ay S PR b GIE, Lo Ao fE50%, 2000

drignether démentialimsiding vascdar gamieatiasacute stroke landi dihelofraumatlc

50595 eSS0 oSRRRE 6 a0B BEHbY B i epepion): bran
dnchispirtal ocordf tragKEs mg@tr@wm@rﬂewallcscrﬁmla (Eropean Journal of

P@tflﬂ'egaéhée I\JolP Qgshﬁ‘t §Of’ 306 eﬁO(‘Eﬁ' ;B%r ghré‘?él néﬁ’%ﬁ&hﬂ!s‘s Petinopathies

aroleint nam cs

otl ¢ n
emdglahﬁ@r@at oRecet %ESI"@B n@we@ém Sbﬂwa%gbm'b@bﬂgﬁsmﬁ results
iAMéur@ differanfatRid of rabhyeRicoste @élkstﬁ@sﬁmcﬂldpmrt the renewal
a

ronet aphase- Ilke est r
B BUROBEAGH rovss, ERGE g 1 rhfintagng?” ah dugip Puripotency. This
wggbstsattlnatnsnﬁibitor@S&B%SKlBbcdmlds hiawe | applicatienapin fregenerative
- NSu n a uch as di abetes
'ﬁ%‘é’"‘:élwét‘g’ﬁg‘z?%@naﬂ'fgge@ %Pﬁil bitors of human
GSK38 may al so i nhibit pfGSK3, an ortholog of this

IBABIBR HPEBKIM n%y%l@@cﬂri%ﬂ‘)é“déh@ﬁﬁﬁrfhe &Fea?!ment of other nervous
consequenc the ouI d e us @% t ment of | =

SRIGIR | SISpBless et ad: DIBPIgH ISP A pragsive fingss). For
Sdple ligtluekanbeyn uset fohoore tmnét)lyearalad amouva stabiliser and

udi I .

(6 5y et R choget glRadd nd Ingibptt RefiidWEiknium are

aﬁse@&daat d@e&ﬁs(%b miipwberesié dfua dhiregt inhikitor off GFK3p.  Although the
o%'be“F?tHdn’i‘@s uRgle |='5‘1ﬁ‘hlgﬁf)l‘scbfi‘@itsl%f{}st could be used to

S|gna een I nplicated in disorders of reduced

bone rmss GSK38 i nhibitors may al so be used for

treating di sorders of reduced 25 bone nass,

bone-rel ated pathol ogi es, osteoporosis. According to

recent data GSK313 |nh| bitors m ght be used in the

.. . Y ~ ~~
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WO 2009/ 095787PCT/ 1B2009/ 000293 4 I nhi bitors of GSK3I 3
may al so find application in the treatnent of

w@arenedtghal renal di seases (Nel son PJ, Ki dneyPCT/1B2009/000293

I nt ernati onal Advance online publication 19 dec 2007)
and in the prevention or treatnment of nuscle atrophy
(J. Biol. Chem (283) 2008, 358-366). 5 Disclosure of

the Invention An obj ect of the present
mingiertheanood stabilising ieffectsoofplithivgs @d;tefailonasmatﬁ(taﬁsmﬁ signaling

zﬁﬂ{ ng%%nq;n fcdtediis s thé@éné’é?%ﬁ@éﬁ&’ﬁﬂﬁ@ﬁi’a‘”

apeutic t eat ment of sease cause abnor nal
GSK3f 3 activity, nore particularly of 10

ﬁeéﬂ@lﬂéﬂeﬂﬂfﬁhbr\{ EbfdGS‘K%eéouINbbé lﬁf@" fri ]?‘r%:ahtﬂg ddmeers, such as
s usef U

SRRl g BuB e R BB SRR, oR cancer, T or -
¢B1Ideakdemra amtiseverahdatsamduced tureonursdEgeexarapley the active form of

PRk t g Sﬁ%&%ﬁ(ﬁuﬂ& Bg'e'@[atéd ﬁ'lﬁﬁ‘eatﬁ or%%lf gglﬁf?(%tlélg%ncer patients

sent i'nven i
andmmmbd@np@és@%gﬁgm welaseetel ycaneer allp aglivaies pS3-dependent

dsls % % ﬁstes funsor HRMAA. thﬂﬁblﬁ&mL@SK% also enhances
e follow ng fornu

represente )
fﬁr@eus% @999&?%5 Bt Cancar Cal Tghs » Gk Ao plays a role in
thécﬁyﬁdhﬁd&ﬁ obtheamitetic epirely afdinhibiers f IGSK3H prevent chromosome

SRR A ol SRR L, o
arhestithatig sionilarHo that obseived with ilowt dasss ofeﬂim@enﬁémer possible
%?;)dlf:gﬁéﬁg Fof '@Sﬁﬁﬁ R?Jh'ikg&?ﬁ‘)eﬁmﬁgreeﬁﬂ%r&@& eor L RGA-SfuliRT dependent

rates er e€eo represents two

digleteg ﬁu%h awngiabgtes lypadl). ehesty and JQWRER at omor a C
1 -2 alkyl WO 2009/ 095787PCT/ 1B2009/ 000293 5 group

a t. d .
P96 BRI el SR PSR S BRI s cnevme
found iICIP/8sabliyim daloipprura, asllgpbonsexjuemce dheptcoyldebhe used for the
AP B hn%‘iEHA@P @Hﬁ@dq‘é&@%ﬁ?’su@é‘ﬁcﬁi 169"}0 1%%0'196 2004)
Rﬂcemtbu hottyhgmu;gereetm @qoenmlcﬁgéﬁlsﬁdwval Wntegir gupthe role of
Whnt/BPREM PatHAHP:as a major regulator of bone mass accrual.
Inhibition of GSK3p leads to the consequent activation of canonical Wnt signalling.

Because deficient Wnt signalling has been implicated in disorders of reduced

bone mass, GSK3B inhibitors may also be used for treating disorders of reduced

bone mass, bone-related pathologies, osteoporosis.

According to recent data, GSK3p inhibitors might be used in the treatment or
prevention of Pemphigus vulgaris.

Recent studies show that GSK3beta inhibitor treatment improves neutrophil and

megakaryocyte recovery. Therefore, GSK3beta inhibitors will be useful for the

treatment of neutropenia induced by cancer chemotherapy.

Previous studies have shown that GSK3 activity decreases LTP, a
electrophysiological correlate of memory consolidation, suggesting that inhibitor of
this enzyme may have procognitive activity. Procognitive effects of the compound
could find application for the treatment of memory deficits characteristic of
Alzheimer's disease, Parkinson disease, age-associated memory impairment,
mild cognitive impairment, brain trauma, schizophrenia and other conditions in
which such deficits are observed.
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Rl represents a 2, 3 or 4-pyridine ring or a 2, 4 or
5-pyrimdine ring, the ring being optionally

waewendst ed by a C1_6 al kyl group, a Cl-6 al kBXY/IRRO@UH0293

or a halogen atom R2 represegts a hydrogen atom a

Cl-6 al kyl group or a hal ogen atom R3 represents a

4- 15 nmenbered heterocyclic group, this group being
optionally 10 substituted by 1 to 4 substituents
Inblbitorse of {GOIKBMH naay @lsg kipd appdigption imahe Jeaataeshof parenchymal

r%ﬁﬁ?d%%%eéé Qf%ﬂ%‘nema‘rﬁ‘fd/r{el)%frﬂéﬁratlénéilAévélﬂié)Bﬁﬂ?é fiblication 19

é ﬂgg@@ﬂatﬂ&{ png\%&pngqrot@a n'gqu,qfrrguscio%r Egou(gnBuol Chem.

(Qgg?w,o_oog 35B-866pnoal Kyl ami no group, a C2_12

di al kyl am no group, a S-(C _6-alkyl) group, a C(0)0
(ClL 6-alkyl) or a C(0)0 (aryl) group, an 4-15 nenbered
Disclesues olchelInerdiodup, an aryl group, a O-aryl group

opt tomai 15 LSRRt DOGeIYSH TRBARACE 0 RuPGe Bofibunds usefu
49 ain aactile Gingrddientgodup , medivanugrnfat praveatiy€lamd/or therapeutic

al coxy group, a C(0)0 (C1_6-alkyl) or a 0)0 (aryl) .
tpaiment RE & disease saysed By RRNPEMah G S ag&tgy e;n%mkmrtlcularly of

588 T SRR 102, SpS a5 Slag, Kot provice nove

qorapouiRld aserdi agnmant actvipringiediprasofina amtadwement that enables

i ngredi ent a substance,_ sel ect ed fron1&£ u

Qr@hentsqn ARd/er teadmpyt phnaeiadegenerptive %eagses Sichps Alzheimer's
% nula (1) and the 25 physiol ogically acceptable

S thereof, and the sol vates thereof and the
hydrates thereof. As preferred enbodi nents of the

L s —
@E&?@ﬁgt infitlifo té@lgFt¥°$gé1h§em[§auﬁ§d aPyesMNARBR! found that

ctivit he” af or ement'i oned nedi canent

~ cadmpdurids nepeebe‘rtbed pyetherfoilwngrfdrmulat (}h)eharﬂaém ides@ed activity and

treatne of neur e ti.ve  di seases an
WOTG, UPBI Ahelh GeDLS.JBa e 66 2 RORTEEGN fOnSERIRiYe andior
tﬁéﬁéb%hﬁé tr(e‘éHﬁBnta& tHe %hﬁbﬁﬁan‘tuﬁﬁéd dideagBs. obesity;

l'aria, bipolar disorders (manic depressive illness);
schlzophrenla al opeci a or cancers such as col orectal,

5 A 500G B i oy

deativatives repréesdntee bl foenldagiyior salts earabf, olvates thevesfadr hydrates
tunours and bone rel ated pathologies; the treatnent of

tharedfichymal renal diseases and in the prevention or
treatnment of nuscle atrophy; the treatnent of
cognitive and nenory deficit. The nedi canent could
al so find an application in regenerBﬂive nmedi cine. 5

As further enbodi nents of the prese t ntion, t here
are provided the aforenentloRed wherein the
di seases are neurodegene atiV e | eas S and are

sel ected from the Rg hei mer' s

di sease, Parklnson S alse auop hies (e.g. Fronto

tenporal denenti a, cortlcobasa 10 egeneratlon
Pi ck's di sease, progressive suppanycl ear pal sy),
Wl son's disease, Huntington's disease, Prion disease
and ot her denentia including vascul ar denentia; acute
stroke and others traumatic injuyries; cerebrovascul ar
aCC|dents (e.g. age rel ated naéﬁlar degenerati on);
h&ldh-and spinal cord trauma; anyotrophic |ateral
sc erosi s; peripheral neuropathies; retinopathies and
‘15eg1eaemsrtwp o ére atoinos, ensulphonatd myeth exgentatom oha C1.. alkyl
form of pharmaceutical conposition containing the
above substance as an active ingredient together with
one or nore pharnaceutical additives. As further
enbodi nents of the present invention, there are
prOV|ded t he aforenentloned nedlcanent mhereln the

T | - N e o s
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30 a substance selected fromthe group consisting of
pyri m done derivatives of fornmula (1) and the

w@bkoegiogd78ni cal | y acceptabl e salts thereof, andP@hEB2009/000293

sol vates thereof and the hydraes thereof; and a use

of a substance selected fromthe group consisting of
the pyrimdone derivatives of formula (1) and the WO
2009/ 095787PCT/ 1B2009/ 000293 7 physi ol ogi cal |y

HOURANGA y‘l"&ﬂ ?#Breof, and the solvates thereof and

2 heplaxeh@t£Bohdedre 8kydet afoh‘i‘ éTﬁme@ﬁtalbm Substifited by a hydrogen
af orenenti oned medi canent . used herein,

aons afl Ry Cigr aliy! Qé@iﬂbsénﬁﬂ'pﬁuét&tﬁﬂ‘gh@ metwgm;r@@ueroptlona"y

SHFABHBD Y o8 PR ol ol SRR PERup, 3 o run.

éﬁ!ml Ieﬂkdiil _droap ky'C, gpeﬂfalogmfat@d( alkyl @oumﬁrhm ar@rrm.lgnoup
roup, i Soprop rou

g 6%@93;3%&125/5 op A Irseegn%efyﬁ A PreRingipp. the ring being

cgft%ll‘l%lly %u?&ﬁ& ttﬁ{/:]? 8 a @{ %gl)ﬁ(l?xﬁgﬁfﬁéb’é halogen atom;

R2 obregentyraobydroggn latmno@%mltwgrqmrrﬂ halvgenheatomie.
RAaPiEERrBus b oot Hpsreartir Ganet i Sradh BPina.getonaly

JIaBtuted bPal v slibtit sy Belebfid RAAMECS, élkypgrb@ﬁ a halogen atom,
menmbers) cont ai ni n%yone to seven heteroatons chosen

4 G Nsrhalosmmte;i a hmwlas @fChetmalqggv@ted: alfiyhgseup, @ hydroxyl

Y o e T

iz e €6 m:@n@lanmbrgr@apl a,Cs. etmamylamm@aobea S-(C1.s-alkyl)
|soxazole oxadi azol e, thlazole hlazole

Qrﬁuﬁdlaaqu@ 161 @k) &by?r of €O be ) 9RHBaA) 4-15 membered
@%&QI%F}F&@* Gn Eﬁ{ gﬁé@% H;lg% grb S%Zé"rg;bﬂﬂ‘@b@p the above-
mentlpnemgndmps bremgﬂmtlona,lly [shbhlatuwj bw1 to 4i substituemés selected from

G ) BRI B Ao P HBP9 GG (Gl or 2

® k pyri dopyri dazi ne, pyri dotri azi ne,
Q/tﬂdr:(éjgg? &@am ne, pyrim dotri azi ne,

R pgwrezemcm/hmrogen atom or |ar@pg/a||kmlagd’ohe, and

azinqtri.a pyri dazi nopyri dazi ne,
’Sﬁ%ﬁrsa%“ ﬁ(?ttPZ‘J‘am ne, indole, isoindole, benzimdazole,
i ndazol e, indolizine, benzofu ran, isobenzofu ran,

benzot hi ophene, benzo[c]thi ophen, pyrrol opyridi ne, ,
Aesatdingpya | anatber @ﬁpaﬁbmﬁpghei dresentt ivaptivRpiherei fe provided a

%g]&@%ﬁ%n?%ﬁﬁr%isr@ aBY4d Yo ﬂ@é{ rl’@’eg gﬁ? a substance selected from the

zopyrim pyrazol opyr
groupzodngfzying rof dihed@yrimidone derivatives represented by formula (I) and the

A égalégl " 22/({ I mtﬂe saitd ¥r§errgi)fo %%d%ﬁe gglvla{gs fhereor a%zd the’ hydrates
O NIDHIA I ErIAREhRPYF #7d MediVamehoRkEHIaRE folided the

azopyrl
zﬂfpresmelhtnmyad amdlmmem Muxl:bpyrm&@zlftbfe prexandive| apgior dhgrapeutic
|n% rr %%03£|a2|ne azotri azi ne
|

tot PERSES ¢ ot PY aADRBMele PRIt AFYIYheand  the
deéPﬁééﬁﬂlcgie’ae médi SRR WHENSs ué&ooﬁdrr ‘i‘ﬁé\?@mtlve and/or therapeutic

uropyri dazi ne, urotr|a2|ne oxazol op |ne
tBeatraend lob peunqahegenerablxezime@sys andrie addﬁl@olqibgrrdlaeamsesuch as:

§ﬁi§§@ﬁ£@§aﬁéqq%g @ | l {%%l)gi}agizete]%type ll) and obesity; malaria,
b@@mm&awg Gﬁéhiﬁ&iepressive iliness); schizophrenia; alopecia or cancers

such as colorectal, prostate, breast cancer, non-small cell lung carcinoma, thyroid



10

15

20

25

30

WO 2009/ 095787PCT/ 1B2009/ 000293 8
benzoxadi azol e, t hi enopyri di ne, t hi enopyri m di ne, t hi enop

W@ 2@2/095687 PCT/1IB2009/000293

t hi enopyri dazi ne, t hi enotri azi e, t hi azol opyri di ne, t hi az
ol opyri m di ne,
t hi azol opyr azi ne, t hi azol opyri dazi ne, t hi azol otri azi ne, i
ol ORY.L
BT N lrsrmia, SovRral iSRS e, g hoge related

pﬁthdl@gldsethé{réaltrﬂmmm|patén(m§/ma$ rerid)idistiazze lapglyinitbe Imeevention or
t hi adi azagl opyri m di ne, thiadi azol gpyrazij ne

treatenanh o6 npypsa'e @&’QPHL& theniregimest (b Gogptiveeand memory deficit. The
rgsaéeh{an%epﬁ alf5 RA8 SAUDMIiBARIPin BEEALIRIE thénehe.

enzotri azo enzo pi ne, ben I oxane,
benzodi oxi ne, dlazepane These heterocycl es can exi st

in a rtlaII urate for
A Lhigher SemBraiiensd, Phhen ikl blieRlan utifire 3re provided the
éfSFérﬁéMﬂfrfé@lU'rﬁ@HicBﬁeﬁijheréﬁ tﬂ_@ed@éa§e§| &?é@’n@ﬁ@éﬂégeneratlve
represents an a group having 1 to 4 car bon
diseanesf and earanpel@ctaae¥rhﬁx;th@rgjgpp mgﬁtmggabeﬁzhelmers disease,

RSB 06 HABLSRIEY (86 on B EoB W, ricobese

cﬁ;@nbi’éildn! ek’ s cask oprigrassive saepragsielsias paldyl), UW|ison,s disease,
chlorine, bromne or iodine atom 15 The Cl 2

Hatinaterye ndiseasal IRfong disggseeprdsethes damsniig) inglusing vascular
Y, %

ORI Bty S DAL RS AR ERD EHISbIAL S acoiens
(@1} 3 algal crgl%xhetl ethagluley! dggeneratiep);ebeains and aspindl groodip trauma;
asr/\ﬁfé%g eéat %t qgﬂgzdégaﬁqe@ :T-Hggltépag'ngs retinopathies and
iﬂ"aﬁ&‘tﬂ@ éﬁbﬂ#ﬁeﬁtﬁme‘?ﬁﬁ@d%a%’erﬂmnnm&f&w of pharmaceutical

subst i tut ed by one Cl-6 al kyl group, for exanple
qmpqaltmn mtgmgatheeaquwﬁbﬁarg}eoa@ an mqtjpgll@afed@nt together with

ou am n butyl am no group,
qgke?fpdp9 %‘}e&dﬁal ch#tﬁle%ut yl am no group,
A fuptham é?ﬂb@dl@rhhihtsl SPRRA! prexhh Oingémtith, ambréh@rél ts@,v.ded the
25The C2-12 di al kyl am no group represents an ami

afesmerdioned; tmedigament wwhereis: dhky bagesupgslatedr pathologles are
Wrﬁ di met hyl am no group, ethylmethylam no group,
e A no group, nethyl propyl am no group and

Thed ﬁmsmpydwmm fgrthepprovildshan linkibitor of GSK3p adtivity comprising
| eaving group L represents a group which could be

asa | 3CtvEcingeadiantda Fbstanse; sqleelgd Eoranthe gf%{ppcmsmg of the

BT DR Bl oo b AT SRS, g Tand (s sohvates

thedofidad thé Bpdaatesathedéaf. gr oup exi sts, salts of al kali

metals and al kaline earth netals such as |ithium

sodi um potassium nagnesium and cal cium salts of
ammm/ﬁ: Ftﬂnﬁ'fb P&th s BRI breBkAEiInvEh B, tMbATsSrovided a
trimethylam di cycl ohexyl am ne,

raethodhyfdr ow;avenh\g& )aM/nonﬁtetnapmJtlcN treatehent of neurodegenerative

cg%ﬁ(.ﬁ drox M ) %i Ber Ziﬁ%ﬁ%&ﬂetq@}qi& aWN‘FQ comprises the step of
dﬁ?ﬁhlﬁérﬂ*dﬁ@é‘bﬁﬁent@ réveﬁh\l/@g'ﬁhaﬁ)r tﬁéra%@hfléalw éfﬂedﬂ@é lafnount of

am no acids such ySI ne roxy ySI ne and
arsgibatanee %Iecueds&oaddtne |gmu;sa¢qn§|&§mga@f Myﬁnndﬂnﬁ)mﬁﬂwatlves of

B P40 0 BB 85558 LB, O A soers

tAdldos amd theThp@iatds Bedresf; Waaasdwbﬂraog@baén@e geldtted from the
hydrobrom ¢ acid; salts with organic acids such as

aieup | coasisting pobpthsni ByriBidenet Aarvativesacobl, formmia i @) and the
acid, nmaleic acid, malic acid, oxalic acid, succinic

acid, citric acid, benzoi c acid and t he Iike,. The
acid-addition salts of the basic conmpounds are

prepared by standard 15 procedures well known in the

art mhlch |nclude but are not I|n1ted thereto

o T r o
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25 ascribable to the anions. Although nedicinally
acceptabl e salts of the basic conpounds are preferred,

W@R009423787 addi tion salts are within the scope BET/IB2609/000293

present invention. 7An addition to the
pyri m done derivatives represented by the
30af orenentioned fornmula (1) and salts thereof, their

ﬁlﬁlés\@%)@@gﬂ{]g?%g%@%gs%ltglt@%eo?'énd‘%&IE R/awsethsé?ggﬁarf’cj the hydrates
HROSHFIBR8 THarUABRAE Of EDABFerhEntianedaedicanterms nor e

asymmetric carbon atons. As for the stereochem stry

Such s HAed MeeeiBafisofr a b JrURIPATRSETR dbHERBBHPT pranched or
%fclc? bF@Pgrdu@aﬁﬁ)ﬂﬁﬁ o8 cSHYN APRRL b néllgdsdﬁk?tuted by,a straight,

eriva t as stereol SOFTE S Su as o

bmonbafed; orcayctic &tae?ﬁ(ql goow, Sor tAugnmtaermetmjbrgwsp i ethyl group, n-

re form m, Xt ur es st ereoi, s race

BAGRYA S1EUP] s@Pfop gwqm.mnggg@eapé%&#?&{'re GSup I Group, tert-

H)lﬂ\jle@rto'uﬁnn déhtﬂ drolp! isBpBREI GRID, ‘Pn%o Bfityl BMRIP, '101Ld|methylpropyl
provi ded conpounds Wwher ein resents

mr@ua, nmxvlegmusaﬁobem el T wpluopmm'd;maﬂwggmm%nd theglike.

?;plrjgs S ! giurﬁf??qbgqrﬁérh&n%rgﬁyc ig qag%yr?%ﬁéi@ﬂg %ln '%g&t%ﬁ%ed fully

SO0 OF i garidiRupatudatedt mahydoe galyegtlioga@iupu for aexample 4 to 10
t et rahydr oi soqui nol i n group, a naphthy r|d|n gr oup

BEMBsrer 6an'ginig, one B9 r senen ﬁ@teuﬁatmﬁogﬁau%@mbél n@ and S.
[15,’ I'é@ldf%e?é‘r%ﬁg(’flkgér%gpg{n%u :{"Eg l(ﬁHQS%)(ﬁ aﬁﬂ\lﬁﬁltee%yrazme,

a hal ogen Xy gr m no
@r(d@ime(i taxbkmle) @yrmlp, farang; lthiophehey qurdmﬂer anyddzote, triazole,

haebe. 0o (Radzold yasiagethp thaftle; RPUGAY, thiadiazole,
BOHFEIGS R Fole,Y repb?ﬁ@%ﬁrﬁld‘%zelre t wo E)\é& ba faAOMs andyfolotriazole,

represents 0 in ormof a fr _ or of an
mﬂdazonmudazalet vWimidezapyeadole, imidazotiazete,of qeivatuesndsoquinoline,
the p nvention

Fapeleaf PRa i AR pRrAIh calapainsy pAeByidios, benzotrazine
pyHARPYHiAE, not d)yrmdpgfbiimthesq)yﬁawe The pyridotriazine,

nonenclature IS given according to rul es.
pyrimidepwimiginect Pyfimidapypzrent PYAMGRARYSIHazng udeyimidetriazine,

[%érrgﬁe'iﬁﬂg)érra??\gg1Wg§zlﬁép)}rmlzﬁle,l ?)fyrz;é?ﬁémhgin@,s %?/Flbgﬁﬂopyndazme,

ﬁyﬁidg)zw@iﬁﬂiﬁmxyﬂwo(é oisoindofyy r i berdiimidazple, 5, nd8zOlet etindolizine,
ahydr o- 4H- 7
qerzzgﬁe;r@azﬁ%ﬁ@&@%#@ﬂ?@ﬁh@%ﬁ hepaelcithiarhen. pyrrojopyridine,

&ﬁé&)\(ﬂé)p%n&ﬁ\eoxo idlﬂ%ﬂ,cﬁnéf y 1ﬂtﬁs§ol§g§n%ﬁ5r ahy ‘i'ét?afgﬁ'ip)’ndlne,

4a- di az ohépt e anoyl)
pyrodlopyriridinequi mndamyﬁrmdmboxplyrazokﬂnjcmddmer t tbaqubpyrlmldme,

t 3. . . . . .
EYPZSIOBIIRIANG,. 2. BYFPIRPYARINg: y 1 1BId529PYIZNG. oy BYTBZgiapYrazine,
tﬁa%l@p adtedi azahgrnesyal-maept ‘bprraro‘plyﬁééﬂﬁéoy1)m@iaé0|§‘}'ndazme,

hydr o- 1H-1 soqui nol i ne-2- car boxy

RoezplopyitsZrEt/ 1 krandepodizgmel1 tairarolapyridpzing, epywelotriazine,

?md gg{trlé&?)%, %%Mﬁbghget@aéﬁ'@mﬁ%' Qef?&icﬂotrlazme furopyridine,

ﬁjﬁdﬁy@h}ddme 4Hu%p¥x&|ﬁe4afmbpyﬂdmocﬂnbﬂmman SxgZoloepyridine,
am de .. (+/-)-6-Met hoxy-pyridi ne-2-carboxylic acid

Q)ggzg;gp_yganfem dioagolppymazineg  g.oxazolopyridazine;  oxazolotriazine,
ltggnf(%z?"@ﬁvrﬂu@'k ég%fol@)pﬁnﬂﬂr?é 2 dKAZE6Y a2 Pt RBxEzNdpyridazine,

iSoxaZoletridkinbpxagiazolbipydddec axadiagblopyamiidine, . oxadiazolopyrazine,
4- 0X0 2- di n- 4-
é’fﬁcﬁ% i (ﬁﬂalzﬁ']ﬁl I7 ) 09)531‘&113%}40‘25'?5@5 be nl}%ﬂi%ﬁaﬂlgpt en bgﬂ%}aoxazole,

) -am de
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7. (+/-)-1,2,3,4-Tetrahydro-i soqui nol i ne-7-carboxylic
acid (4-oxo0-2-pyrimdin-4-

W@ 2009/085787 9- t et r ahydr 0- 4H 7- oxa- 1, 4a- di aza- beneGUIR20@H0293

pt en-9-y1)-am de 158. 8

(+/-)-5-Brono- 2, 3-di hydr o- benzof uran- 7-carboxylic acid
(4- oxo-2-pyrimdin- .

7 1’5%@@2@??: ;?n-t gﬂé‘é(cgéy?iaf‘n%f ox%ﬁitlahéswgﬂw%%r?é,benzqmé%logyrazine,
thithopyAdazire,4- TethieHbtiaLné SoquiHiazdlopyfdisér boxiazolopyrimidine,
aci d 214-0>.<0'2-I0 rimdin-4- . o o -
thiazglopyszine, et rtainzelapysidazingx a- thiagolatriazine enzseiazeolrpyridine,
. - .= ide 20 10. . . . . . .
BRI o7 oI5t RPNE R of 1, APGINIRFCIRIdzINe,
issthrdrolottiazin@c tiladidzolopyridine, thiadiazolopyrimidine, thiadiazolopyrazine,
tﬁ{éﬁp@g@{p&gg‘ﬁhghgpﬁﬁéﬁ@z%ﬁggh%ga% othiarbie, ©Banzotothiazole,
t(eﬂzbitﬂg%iéz&?b W%R;h%t\‘ra%n(e‘}-ﬁef&béro%ébid@', dhdhAhd¥okaned Bondodioxine,
tetrahydro- 4H /-

diazepbnéaT ese hetezoeymigactarh epistalsd-in B) partialy onfullydaturated form,

fé%?@ﬁélgés6énF%IIldg{rgt_iod'ni_h #1?/8 ilchzShiae ,Xtie{}gﬁyg/sd r%%hf%%ﬁ?(é ofe. .
(4- OXOHe- @Y% 'kam'oﬂ}/ @400’p1réar@s@mtg'érﬁélkﬂbxgrgﬁollg;b"hév%m ic 4 carbon

a- di aza- benzocycl ohept en-9-y1)-am de 3 )
atamns) fop exampiet RYELbOXY3 S6eYR: delhoxk raretDr RFCAXYaBEWIPy | IP@Propoxy

i d(4-ax0-2- pyrjimdin-4-y1-5 6,8 9t hy . o
U5 BaBi houP VSO ol S ool LFbtaT ey qrgup. an
tR@ORE;095787PCT/ | B2009/ 000293 12 14. _ _
g Z/ oiﬁ@%ﬂ?@ﬁ gﬁ%/zggyéégrﬁé IaandoAFi_n%?{:r?lg?(ixg,l t():ro?ncihg or iodine atom;
5,6, 849=t@Lr - - -di = :
sy y@pa%-gdg%%@eﬁﬁe% M groftB rebREBRIEAT ARY PGBV Kerein all
the-hylirdsie@Ghatonts RBaveebbgh substintdd by ai haldgere,4foc &xbowye ia CF3 or
C? ci d(4-ox0-2- pyrimdin-4-y1-5,6, 8,9-tetrahyd
54H 7-oxa- 1, 4a-d iaza-benzocycl ohepten-9-yl)- ani de
16. (he) €2, Fralddundted BEGT groimiegres@ntaoxy |dikyl agrodp wherein at
(4-oxo0-2-pyrimd in-4-yl- _
laad, enahgdnogen Aiagdod bepp pubstitulediby dihalegaseatedtycl ohep

fen: 9ov1) - am 7 (4] -)-Pvri di newo- . o
(4 oxdTE Gr e iar{ido g Fesbai A irhE o bp 3B tyuted by
otred Iz -NeNZ gaN), ofoe PeramBley 1jnetingldinkd Idtoup, ethylamino group,
(+/-)-5-Brono- 2- net hyl sul tanyl - pyri m di ne- 4- car boxyl i c .

pa@RY@EINgK IreLP pyisPRRORYIamino  group, butylamino  group, iSobutylamino

B e L

like: 2-yl met hyl ) - am no] - 2- pyri m di n-4-y1-5, 6, 8, 9-tetr ahy
((j+; o) %’p&?ﬁgg;{%agéyﬁ/&glbgiﬁpsgnég? %ln sh% taerrﬁin% 8Poeup égbstituted by
t\élé' ?_%Oalgyllf@fbi;ﬁs%,Wﬁﬂé%%éle@?ﬁ?&g?nﬁggﬁ@b%tﬂxAéfﬁylﬁ?é@hﬁaﬂﬁo group,

I aza- benZocycl ohept en-9-y1) -
diethylamino group, methylpropylamino group and diisopropylamino group and

the like;

A leaving group L represents a group which could be easily cleaved and
substituted; such a group may be for example a tosyl, a mesyl, a bromide and the
like.

The compounds represented by the aforementioned formula (I) may form a salt.
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2521. (+/-)-4-Methoxy-pyridine-2-carboxylic acid
(4- oxo-2-pyridin-4-y1-5,6, 8, 9-
w0 2a0abs78T 0- 4H 7- oxa- 1, 4a- di aza- benzocycl ohept BCF/ 882919000293
am de 22. 9
(+/-)-2,6-D nmet hoxy- N (4-oxo-2-pyridin-4-y1-5,6,8,9-te
t rahydr o- 4H 7- oxal, 4a- di aza- benzocycl ohepten-9-yl)-nic

BB 1 08, s inelucs, when an, idic groR exisis s g metals

ared a}kﬁﬁgé-éiarth fhebals such as lithium, sodium, potassium, magnesium, and
t et -7- - - di - - 4-

egb@e 'gﬁ:rt@yg@ffgr 079@oxma@%biégpgégaig@%ggszl?%%lsopnee%ﬁgm?ne?ngime\ﬁ%lamine,
_ o [(Ben . Ca . _ o _

el g oAl vhubnarsindoruent. v

bis(hyd leeyetoy)pipsnazinen- 2-&miao-2-methyl-1.-aE'QpanoI, -ethanolamine, N-

rﬁé‘hy@%ﬁpﬁpﬁd E.Yéj{lgaLran%Z 8F dartd SR b min e Ladihs lysine,

éﬁycﬁonAlgsihét AR HGRING. P badRadifiaA- LARZ6F ¥eldrh eBhPBunds are
4-0ne a further object, the present invention

preparedriby stbsdardpiosddufesrwalk kngawn imgtherasrt.pyri mi done

conmpounds represented by the aforenentioned fornul a

(1'). These conpounds can be prepared, for exanple,

\WReR' 4libagict grotkt BRidss, @xahdlae thchithekaks wWithepanéial @Bids such as
nmet hod ri m done conpounds represented

hygrechdorig acidmbiydrabiemic acidusalts with organigyadigs prepap égetic acid,
%%8'&@%2 le.dt Iq?{tgrff‘c T%&{'aﬂm%?iﬁfé%iﬁnefn%_lﬁcggﬁdeéea&id, Yxalic acid,
succinic acid, citric acid, benzoic acid and the like,.

The acid-addition salts of the basic compounds are prepared by standard
procedures well known in the art which include, but are not limited thereto,
dissolving the free base in an aqueous alcohol solution containing the appropriate
acid and isolating the salt by evaporating the solution, or by reacting the free base
and an acid in an organic solvent, in which case the salt separates directly, or is
precipitated with a second organic solvent, or can be obtained by concentration of
the solution. The acids which can be used to prepare the acid-addition salts
include preferably those which produce, when combined with the free base,
pharmaceutically-acceptable salts, that is, salts whose anions are relatively
innocuous to the animal organism in pharmaceutical doses of the salts, so that the
beneficial properties inherent in the free base are not compromised by side effects
ascribable to the anions. Although medicinally acceptable salts of the basic
compounds are preferred, all acid-addition salts are within the scope of the

present invention.
In addition to the pyrimidone derivatives represented by the
aforementioned formula (1) and salts thereof, their solvates and hydrates also fall

within the scope of the present invention.

The pyrimidone derivatives represented by the aforementioned formula (1)
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(1) Scheme 1 20(In the above schene the definition of
Rl, R2, R3, R4, n, Y and Z are the sane as those

wa@lkogassrstescri bed for conpound of fornula (I)PCT/IB2009/000293

Fol l owi ng this nethod, the pyn@m done derivative
represented by the above fornmula (111), wherein Rl, R2
and R4, are as defined for conpounds of 25 fornula

a nat. :
Eib i A AL ST e gy o
Suteasymimetric tatbeinhgloats, they seal indepantenthyt beoeuthéf\(m (R) or (S)
2009/ 095787PCT/ 1B2009/ 000293 14 potassi um car bonat e
cordiguiation. and, the, desivaliyg dpay Pdigieas sterecisomers such 'as optical

Q'Rﬁ%wyérpd’léét%lrétﬂ%‘ﬁer%' Nn? BldOd &SR SlfreOform, any mixtures of
roformat a suit nperature ranging fromoO to
stdfeoisomoens, aadematss aind, thmdlkevvfallh withoortheuacops of the present
forr¥ula (I'1), wherein R3, Z, Y and n are as defined

P8 pound of formula (1) and L represents a | eaving

Iﬁré’qﬁst%rﬁb@&ﬁlﬁ‘é}ﬁwf thel |ﬁ(/érﬁlﬁ)n Rherd Bep@vides ¥dbmpbaHds wherein Z
to obtain the compound of the aforementloned formul a

fepjesents a bander id i KRETgseniap Ginanssbstisited 4-pyridine ring or

RSBt HRERIR TR DR SRR g pvpgine oroue
gyeiniidina  Gidup, wher denzddiogipr eg&mtp$ an oety@wmreqmnoland group, a

represents a hydrogen atom a. compound of for

.t(strﬁhydrmwnemﬁ"mgrw aid rl@PhQ?Yé'de Ot Pned Psnzoﬁan group, a

omada thddyk ds' Belna foflal\ s éd b 4 substituents
iR SRS histiitcd BobR

ods to one e art-.
debected draph 19 hak)ganrmtuml aI Cye aU@Kyangep,oannacynd:ne a S-(Cqe-alkyl)
accor di known net hods t

ggﬁﬂhh%ri' : mgéngquednrgeterocychc g@&pp@grﬁfycgr%r ryI group or a
éJaNI)grcﬂR)’ ab@(d?)"(?l(’@{ @QIk?F)‘“g‘PdSL‘Pb nRMr@pFé&%n@ﬁm@géﬁfY A&stesents O

in’'sChene 2, start am? rom corrpound of formula (
orHwoc bydrogen raioms ohrapagsends Gsisdther orgi oka fr@ﬁ th@ée or of an
ﬁq‘?tf%ncsaalt \ﬁl’fﬁrarﬂla%?d. WO 2009/ 095787PCT/ 1B2009/ 000293 15

Examples of compounds of the present invention are shown in table 1 hereinafter.
However, the scope of the present invention is not limited by these compounds.
The nomenclature is given according to IUPAC rules.

A further object of the present invention includes the group of compounds

of table 1 of formula as defined hereunder:

1. (+/-)-2-Methoxy-N-(4-oxo-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-7-oxa-

1,4a-diaza-benzocyclohepten-9-yl)-nicotinamide

2. (#/-)-7-(4-Oxo-2-pyrimidin-4-y1-5,6,8,9-tetrahydro-4H-7-oxa-1,4a-diaza-
benzocyclohepten-9-ylcarbamoyl)-3,4-dihydro-1H-isoquinoline-2-carboxylic

acid tert-butyl ester

3. (+/-)-6-(4-Oxo0-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-7-oxa-1,4a-diaza-

benzocyclohepten-9-ylcarbamoyl)-3,4-dihydro-1H-isoquinoline-2-carboxylic



Schene 2 As a further object, the present invention
concerns also internediates (I11), (M) and (VII) for

WEe@pasi7’ey t he pyri m done conpounds represent eRCTHIB2069000293
5af orenmentioned forrmula (I). {41n the above schene the
definitions of Rl and R2 are the sane as al ready
described.) 10 According to this nethod, the
3-ketoester, of formula (1V), wherein RL and R2 are as
dePFWéﬁﬁﬁB#w§3W%bund of fornula (1), Ris an alkyl
group such as for exanple nethyl or ethyl, is allowed
to react with a conpound of fornmul a (YL: The reaction

(4rope:

mag- de/-¢ht PiNaphslyridine-Lrearpexdien ACib LePWiBKINg-Y1-5.6,8,9-
ot AR ERR g oy fRRopRAL Y SDigre” =

sui table 15 tenperature ranging from25 to 140C under

or 8 B ety PaIne-2-oRiEo e Boid” (4-086-2-pyrimidin-4-y1-5,6,8,9-
20 ﬁ,‘é A PCF Lok B2092/P42a56h b8 y diBRe pRAPOYI)Arfitle

fo?ﬁt ﬁ%ﬁ) mﬁégeVn wher el n Rlyand EQ arenas def i ned

for conpound of fornula (1) can be deprotonated with

str.on S such AL hiym bi.s(LL hyl sj '

or BF T a eSS aRine ARrHEOIG oa ek il 4-5.0.8.9-
I e gtk dvd-U - PioREL 142 Aia-teromeydienepion-gigl)iamidef or d

t he conpound of formula 5(VII). The conmpound of

formula (VI1), wherein RL and R2 are as defined for

co n f . i . |- | T
o2 Uk 2 S ARl s ARINE koo e8!S0 2 pyrmicin-4
4- yes 6o 9lenahydroidte 7taxaaf Aardlatdveenzogyeioid ptén-Ded ramide
(11r1). 10 Additionally conpound of formula (I11)

wherein R2 represents a hydrogen atom may be

halkogenat=es 4-t,.9r4 _gi P icf -8x0-2-pyrimidin-
(1 Py edrlo 2y iR GNP eaongii SRIdTpl-Bxo-2-pyrimid
at dryldy,6,8, Btet@hydeo-dHefroxaH eda-dmzarkenzaeeyclobeptens3-g-amide

out in an acidic mediumsuch as acetic acid or

propionic acid, in presence 15 of bronosuccini m de,
chlgor@ayacy BifgetpdhJar@i8diRincline-6-calbdxitda&iti qa-oxo-2-pyrimidin-4-
conpounds of formul'a (1V), wherein R2 represents a )

f | ybbitrd9detiahydraytthd-ae hiacdiazs-banapeuploheptend-yl)-amide

nmet hod described in Tetrahedron Letters, Vol. 30,

No. 45, pp 6113-6116, 1989. 20 In addition, compounds

of 100 1(#u}-8-Arhivib-TeRloed-2, 3Rihyer-beerd[$,Adibyidedearbakylic acid (4-
may be obt ai ne anal ogy to the Jjret hod, described in

db
papéﬂtz'EE'rEWBéSQ‘%’Gn&g‘t Rydienttiot-oxayfia-diagpy) s

' [ ; b t hesi zed 25
oo DR e R Ty 40”16 one.ski I 1ed in the
art. For exanpl e conpounds of formula (1V),
Wher ei ¢ i i i
riAd: Gtz enamehens b frBida mitiort Pl 6 Bl ahid0 -7
Clb@‘za@ﬂ,ifé’-waz%tls’éwzo%pclawﬁtbﬁ@gl)@ﬁéannaﬁﬁ@e be prepar ed

by reacting respectively an 30 isonicotinic acid or a
pyri m di ne-carboxylic acid, optionally substituted by

o 58-I B B eto LA Sl o) PR 2 i
r eaC}lim6, 80auethhyard-1 HET oReit A ditranbéiredyclorbptekr@yl)-amide

to one skilled in the art, such as for exanple in
presence of a coupling agent such as

1, X'a- gy ki - i e 0} h A%~
AR SRR R ARG i ono2
17 pyeimidinat-yi-8,6189-deé trah yidro#H2D-axa- 7,8 8-diaza-Bemgumynibhepten-9-yl)-
formula (V) may be synthesi zed according to the nethod
ded®idBed i n W97/ 16430 and Bi oorgani ¢ & Medi ci na

Chem stry Letters (2004), 14(23), 55907-5911.
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In the above reactions protection or deprotection of a
functional group nay sonetines be necessary. A

W@ nowai7e7 prot ecti ng group Pg can be chosen depenth2agp/000293

on the type of the functional1group, and a net hod

described in the 10 literature may be applied.

Exanpl es of protecting groups, of protection and
deprotection nmethods are given for exanple in Geene's
Protective Groups in Organic Synthesis, Geene et al.

4t B 4E¢+/-)-3 8DinYéthexy-Byfedine-UrsarboRyeiy Yieik) (42605.2-gmmidin-4-yl-

The conpounds of the present invention have inhibitory

ac 668 Oytetighydror4idIiaras 1 %@I@?%h@gmcwwm@?f@oﬂmgﬂ%

the present invention are useful as an active

ingredient for the preparation of a nmedi canent, which

engBb| ¢s/- pﬁ-ﬁﬂoﬁd-ﬂ-en@thylléolfartMyammme@I d:arbat(ylmnt adfida (4-oxo-2-

di sease caused b nqQr nal 3f3 activity and no
paPYRBslEthy 26 & S vgenarnt ora- e drlo&tdehBRepten-9-v1)-
Al zhgider' s disease. In 20 addition, the conpounds of

the present invention are al so useful as an active
ingredi ent for the preparati on of a nedi canent for

" SHE T 50 Ol DGR SO N8 -gro 2y

d' 5@9,@4&%9@:@&%30&@1 dta-Gingabehespmictesiemsnyl)-amide

corti cobasal “degeneration, Pick's disease, progressive
supranucl ear palsy), WI son s di sease, Huntington's

i?ﬁ?-glr) sgﬁghkpﬂcgﬂb& @BQ@Z-@?H@ irl-2-y128 $Y-f¥rahydro-

acu e an rs traumtic
l NYHET-B%a- 1Q¢£ﬁﬁuz@vbamdcyclohepﬂed€91yls)-a(nadg age rel at ed
macul ar degeneration); brain and spinal cord traumg;
anyotrophic | ateral sclerosis, peri pher al
NeyRo | ot -OXO-2-
di géa es“%[?% n@? ﬁﬁgﬁgtﬁéﬁggﬁﬂ ent ngg%es é;(Es?(llajch(4 oxe
as pyliimizin-dsyl:5,6.8,9-t9trahyd redbisT-vya- Indd-giaza-bergcyelohepten-9-yl)-

grqi3|ve i1l ness; schizophrenia; alopecia; cancers
%S col orectal, prostate breast cancer, non-small
ceI | lung carcinoma, thyroid cancer, T or B-cel I

| eukem a, several virus-induced tum)urs and in

renQt éﬂ-)a%ﬂwr@m gyimpthwbramipakR-nyendindd-yEa£e8, 9detrahydr0 -7-

szcI hy, ould also find WO
208§? %%@gﬁgﬁﬁﬁgﬁéggan application in
regenerative nedi ci ne. The nedi canent could also find
an application in the treatnent or Breventl on_of

PeRBhi(HosPviidigara-sarbprdicraed (uexe2-RYiHiar4ayls, 68 ddetgpydro-4H-
I d db

cancER e bR e IOl 21 S0 T nd an

application for therapeut| c 5 treat ment of a di sease

34 2Hel Ir@?e@o v eaddpe Deporulh arbealeoSgeytdinadiss 8.0
as $&fd '?“Ux)é 1 ARRiZZEDEnzoB EIBhEp@RLY -y amide

i mpai r raln t'rauma, schizophrenia and ot her
condltlons i n which such deficits are observed. The

PS5} D4R oAk SRR 43 AR LR o a1 -0ua

ab"l%ﬁﬁIazé%édtbbYcl@ﬁeMﬁ) alRdtiodmidee af or enent i oned
di seases which conprises admnistering to a manmal i an

organismin need thereof an effective anmount of a ‘
copoyn f I oV, { ;
of ri{éhg }%Ie' T[gi%rtlpt;&[%@e‘ b%yegémﬁ)rﬁvgfbﬂ |2o|§yrirﬂi9ﬁrﬁﬁ #8,6.8.9
Subéttaiydeoﬂagxé}e,meidzawmohomwlcﬂmlpwl-éebﬁa om t he group
consi sting of the conpound represented by the

af orementioned fornula (1) and pharmacol ogi cal |y
acceptabl e salts thereof, and sol vates thereof and
hydrates thereof. The substance, per se, may be

adm ni stered as the nedi canment of the present

i nvention; however, it is desirable to adm nister the
medi canment |n a form of a 20 phar maceutl cal

o " o o " o Y oy o
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conpositions include, for exanple, |actose, sucrose,
starch, talc, cellulose, dextrin, kaolin, calcium

w@220bo9es2 and the |ike. For the preparati on oPCT/IBp9YH00293

20 conpositions for oral adm pgstration, a
conventional inert diluent such as water or a
vegetabl e oil nmay be used. The liquid conposition nmay

D Aot SRR e BR a 1 Bt L RS 68 o
S Wt AHYRIF6-7 - MR Tl i za-Beh 26 @tichepidlfld s er vat i ves.

The I'iquid conposition may be filled in capsul es nade
of an absorbable material such as gel atin. Exanples of

25 .50l ' iU r i i A L
or 88at ZE T BT TR B0 AR S AR arh¥-2-pyrimidin4-y
ad§i6)8 Stetrahgdro-B-ofa- 1, Mi-eidZacenzosyeiphsptenrd-ene

i ncl ude water, propylene glycol, polyethylene glycol,

benzyl al cohol, ethyl oleate, lecithin and the I|ike.
@(Q'ﬂ?gﬁér @'e@@ﬁ?e eht mvénﬁ'%r? Boh@m$ WRPHetIdsSor preparing the
i ncl ude, r exa e, cacao butter, enmulsified cacao
myuinidone lcampioants pepresenteddyothe aorenantivosd famaula (1).

requency of adm nistratign of the nmedicapent of .th ,
TSR o b Pesmsbdptof pratPig osRid lnyMetfis explained
Bdisy. may be appropriately chosen dependi ng on
condi tions such as a purpose of preventive and/or
t herapeutic WO 2009/ 095787PCT/ 1B2009/ 000293 20

pe of a disease, the body wei ght or age

%#Q%&%§$+QW%P everity of a disease and the |iKke.
CGenerally, a daily dose for oral admnistration to an

adult may be 0.01 to 1,000 ng (the weight of an active
i ngr edP¥HDIdong reprapRUngss EERTageHEd e SlosPmengRaga Jormula (),

r - F
Y B8or S Bt oot g 1 iR TREI ARG SIBMETy as
an injection, adm nistrations may preferably be
performed continuously or iQfermttently in a daily
dose of 0.001 to 100 ng (theg weight of an active

i ngredien to an adul tz R1
2009/ 095737PCT/ 1B206G% 00 Chem cal Exanpl es
Exanpl e pund No. 2 of table 1) R4 - R2

R4/ -) - TN(4-OKo0- 2- pyri mi di fH}-y1-5,6,8,9-tetra
0-4lt 7- oxa- 1, i R3._ n N
epoen- 9-yl car banoyl ) - 3, 4- di mydr o 1H- i/soquiN O
nol i pe- 2-carboxylic acid tert-butyl ester 1.
2- Py 'nid'n-4-y1-5,6,8,9-tetrahydro-7-oxa-1,4a-die;a-
enzoc§k Ohepten-4-one 10 To a suspensi on of 25.00g
(165.99 mmol ) of 2,3,6,7-tetrahydro-[1, 4] oxazepi n-5-
yl am ne Pﬁpohydrochloride (synthesis as described in
W97/ 16480 and Bi oorgani ¢ & Medicinal Chenistry (I)
Letters (2004), 14(23), 5907-5911) in 550 niL of
et hanol was added 25.239 (182.59 mmol ) of potassium
e. The reaction m xture was stirred at room
t enper ' 15 f
5 B (O e g o R e Tt "an  1he o he
sarse bsithosenalkeadyed esxsibed ifor gampoutet of fefrula ())r 4
hours. The cool ed sol ution was evaporated to renove
sol vent. The m xture was di ssolved with water and
di et hyfolRWiRg hthég trﬁétﬂé&,' thé NSyrinkidené egetiviating Eprésbrited by the

filtered, washed with water and diethyl ether to

atiqver formula §lll) sebgrein RheRdeand & c@sapaudgfingd dor compounds of

@g%%f_sl) %8{3 g%’[%lca ?3' |&%\@gg?a§§s?@9er%§\)elg cé@B{%ndigﬂ ?@rmula (1) are

éZIIoWbc( o Pddct WitB8a( bas@Huch3.a830 tfathylahbine,3 sd8diunm carbonate or

1.2(+/-)-9-Bron0-2-pyrinidin-4-y1-5,6,8,9-tetrahydro-7
-oxa- 1, 4a-di aza- 25 benzocycl ohept en- 4-one
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To a solution of 5.00g (20.47 mmol) of
pyrimdin-4-yl1-5,6, 8,9-tetrahydro-7-oxa-

W@ 2008098787 a- benzocycl ohept en-4-one in dry PCT/IB2009/000293

tetrahydrofuran (200 nL) undefq4 argon at - 40C was
added 22.52 nL (22.52 mmol ) of lithium
bi s(tri nmet hyl silyl)am de 30 (1M in tetrahydrofuran).

TSS9 BB bt Sl Serdfiand) P shibrrorcone,
N‘Aﬁéinhétﬁ [@B&tafiitlé Iof €hiroforhOat@a Suitate t@Mpetatutecfanging from 0 to
he reac¥| on m xture was quenched with tlge addi ti on of

*@%Qtumdarecudmmairotme@fwmrﬁqmmm of fareudan @), wherein R3, Z, Y

%@%g%ggg%&%’ f%@ﬁ%ﬁ?oﬂn ;éﬁch E’ resents a leaving group

prefnaly WeHIBris@t brarhidd S0 amhesyl qubopJ te cstnbim thm cambound of the
dri ed over sodium sul fate and concentrated. The

glaenedionsd fatmulai(Bd by f1ash chronat ogr aphy

(cycl ohexane/ et hyl acetate: 80/20 to 70/30) to afford

2.189 (33% of product. 5 Mp : 176-178C. RWN 1H

( DVBCG-AlErndid@iwHzompogmer) of. formda( £I) Wlereid. 08 (egresents two

15‘%6%% %%2[{‘% imél);l)oqe 7Q{$p2grr%?’ bé '_ngu%@feo flh’nhatl o'_rq ‘of 5é 1080mpound of
fému@((ﬂ’}‘/‘)he?elﬁw eprsBits &h @xggén )élorﬁ & L%ebridenty drifydrogen

-7-oxa- 1, 4a-di aza- benzocycl ohépt en-4- one A suspensi on
atmml@y@cqmpoggd ratdonmga (111) whereln R1 R2 and R4 are as defined for

ook, B0 Sl Joxtei ol dnetbeds 9. ong.sidled in the

PHL0 nmL of amonia (7N 15 solution in MeOH) in seal ed
tubes was stirred at 100 C for 4 hours. The cool ed
sol ution was evaporated to renove solvent. After an

aci dockgm ' '

di chl or on%ﬂﬁg%#‘ropﬂg%mﬂ;(ﬁ%ﬁ@%&%&é&lame ﬂr rggy u rea?yg hesized

ascbutingto well<kadivarmethbds italene Thilediimtre artphase was

dried over sodiumsulfate and concentrated. The

resi due was organi sed in diethyl ether to afford 6. 70g

(44% a I 0 t

Ly 1}_(|§8( D%/%ﬂ*id)q}fqgggﬁla (IM)e n'méva‘é bféibaré@ a(ccéﬂﬁ?_ﬁ%Qhe method
defined Hin, schemre (Zj starﬂpg fromoc@@pomﬁgi of4fogmu(an(l\lj)}-|)The conditions

"“j'i-ﬁdhl"%rpﬁ g%%d g Gypiinhidcnefnicdl Bmgiel: 3 0% (M

1.4(+/-)-7-(4-0x0-2-pyrimdin-4-yl-5,6,8,9-tetrahydro-
4H 7- oxa- 1, 4a-di aza-

benzocycl ohept en- 9-yl car banoyl) - 3, 4- di hydro- 1Hi soqui n
ol i ne-2-carboxylic acid tert-butyl ester 30To a
solution of 0.080g (0.31 nmol) of
(+/-)-9-Am no- 2-pyri mdin-4-y1-5,6, 8, 9-

t etrahydr o- 7- oxa- 1, 4a- di aza- benzocycl ohept en- 4- one

di ssolved in 2.60 nL of dinmethylformam de was added
0.086g (0.31 mml) of 3, 4-dihydro-1H

i soqui nol i ne-2, 7-di carboxylic acid 2-tert-butyl ester.
To the resulting m xture was
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15

WO 2009/ 095787PCT/ 1B2009/ 000293 23 added 60 pL (0.37
mmol ) of di ethyl cyanophosphonate and 40 pL (0. 31

won@bpIrs7 tri et hyl am ne at 0C. The resulting nPEL/1B2009/000293

was stirred at roomtenperatui® for 15 hours. Water
and ethyl acetate were added and the m xture was
stirred. The resulting residue was filtered, washed
with water, ethyl,,acetate and diethyl ether 5 to
afford 0.062g (Bé%/a of the pure product as a vvhlte
powder. M : 25 54C. RWN 1H (DVMSO 400 MHz)

(ppm : 9.37 ( 9.01 (R11H), 8.88 (d, 1H, %{125

(d, 1H), 7.85((s, . 7.79 ([d, 1HL 7.39 (d, 1H),
7.32 (s, 1H), 8/(m 1H) -5 1H) 4.65 (m
2HR1 4.18 10(m~1H), 4.08 (m 2H), 3.88 (m 1H) N3

3H Rr22.90 (m 2H), 1, (Ns @ ExanplBr 2
ng No. 7{Vvdf tablédg 1)

1, 2, 3| 4- Tet+ahydro—»50( |qughe 7-earboxyt+c cid
(ét é pyrimdin-4-yl- 9-
tetTahydr o- 4H 7- oxa- 1, 4a- di aza- benzocyclohepteﬁl “y1) -
am hydrochl oride (1 : 1%@ To a solution of O. Bﬁ?P
(0. nol ) of

(+/-)-7-(4-o0xo0- 2- pyr|n1d|n 4-y1-5,6,8,9- tetra hyd
ro-4-H 7-oxa-1, 4a-d

i aza- benzocycl ohept en-9-yl car banoyl)-3 ,4-d ihy
rolHisoquinoline-2-carboxylic acid tert-butyl ester
(exanple 1) dissolved in 0.5 nL 20 of dichloro thane
was added 0.24 niL (0.96 mmol ) of hydrochloric agid (

in dioxane). The resulting m xture was stirred at
tenperature for 2.5 hours. The resulting reS|due m@&
filtered, washed wi th dichl oronmet hane and
|sopropylether to afford 0.031g (70% of the pu

product as a yellow powder. M : 239 C (dec.) 2 R

1H (DMSG, 400 MHz) 6 (ppm : 9.38 (s, 1H), 9.04 d,
1H), 8.92 (d, 1H), 8.20 (d, 1H), 7.92 (d, 1H, 7.

(s, 1H), 7.42 (d, 1H), 7.31 (s, 1H), 5.68 (m 1H)

5.08 (m 1H), 4.41-4.05 (m 5H), 3.91 (m 1H), 3.65 (ll)

m 1H), 3.45 (m 2H), 3.15 (m 2H). 30 Exanple 3

d No. 19 of table 1) (+/-)

/9s la ﬁthbF’ e e?c‘ty{HéebF@éleht HUSARDN ZoPLbHTY HisB- iftardrclites  (I11), (V1)

9-tetrahy 7-oxa-1, 4adi aza- benzocycl ohept en- 4- one
ang 2000/ Go67pepating BT 0 pRmiEBIe A0Tapeundsi utspsesesited by  the

. 0909 (0. ), of
%QQVQ“)“%J@EOA@SB{%BM mi di n-4-y1-5, 6, 8, 9-
t et rahydr o- 7- oxa- 1, 4a- di aza- benzocycl ohept en- 4- one in
3.5 m of dichloronethane was added 0.030 nL (0.3
(lmdhe above- ssheme tke dafibiioasdehideand. H%zﬁje(tbessrarﬁﬁm already
436?88 n1tr|acetoxyborohydr|de and few drops of
aC|a 5 acetic acid. The reaction mxture was
stlrred at roon1tenperature for 15 hours. The residue

fﬁ@ﬁ?ég'bésfg shtmethod e damaskioareuBiVh HEnR{ and R2 are
Pgﬁﬁ’é’d)fﬂ?té%ﬂgmﬂﬁdof’\?ﬁmﬁga W, IR |§%h%lﬁ§/l%ﬂoéﬂlé‘ﬁ%ﬁsas for example
o) sodi um chl ori

uti on of 'dri ed over sodi um sul f
ra_athyémaptlwhtlecallon(eddorryacbwltln sacoropoimd of fymaba ). The reaction

V%Sf,_‘g)a(r%éé%u{ ﬁ_’go em?rlgf rgéete Bgﬂ;%%légéugé%('\s/ﬁqéti%ﬁqgﬁ’égégbnate, in an
4180hdid) solerit uch aslh‘)eth&cﬁoetgmﬁgglléﬁd tﬂeH)WIEe omwithidut, at a suitable
m )

7.45 (m 1H), 7.30 , (m
tepperatug® rqnglngfqpm J{Q—Wngq;der:pngawwémpbta\;n tlae compound
(gﬂhejalfgrenge%tlgﬁgg%rﬁwu‘}a Q\gc)).rrpound No. 20 of table 1)



10

15

20

25

30

(+/-)-Pyridine-2-carboxylic acid
(4- oxo-2-pyridin-4-y1-5,6, 8, 9-tetrahydro-4H 7-oxal, 4a-

wa@le@2a9398hzocycl ohept en-9-y1)-am de 204.1 PCT/IB2009/000293

2-Pyridin-4-y1-5,6, 8, 9-tetramglro- 7- oxa- 1, 4a- di aza- ben

zocycl ohept en-4-one By anal ogy with the nethod

described in exanple 1 (step 1. 1) usi ng 3- oxo- 3-

pyridi n-4-yl roplonlc acid eth ester in place o
Bteqyorr@oundpf oninglan{M1) -véhereito @pelan%t eand1%24@@ @s 19gfined for
dbfé%églgtdCQf'RﬂHﬁu‘l"a %ﬁ%@@'d@ﬁ%t@ﬁat@d?ﬁ‘tﬁ%frgn e (7suchdas lithium

s@rlmgttwtsllylaamm orﬂttﬁgme SdIISPH)'Opy q@lofeg] the3 rgsjfltant anion
reattedHith Hré@idgor REBronfostecinimid2Hp. afford the compound of formula
(g/ﬁ4. 2(41-)9- Ami no- 2- pyridin-4-y1-5,6, 8, 9-tetrahydro-7-

-1, 4a- di aza- benzocycl ohepten-4-one WO
2009/ 095787PCT/ 1B2009/ 000293 25

15ﬁ]e éorﬁggu 7 Bf?drﬁm@ f\gﬂ ) wheRaih # R aAbaRe R BE QRXinka8PESmpound

qﬁyfpmwla ﬁL)Ac?m sast gvith switabley BHeleopbilia - nitrager); SouiCceR Such as
FRRBARI0BERERIbXgbOMSAarhite tofioRd Be verhpothdbnrRimasa ll).

powder and used as such in the next step. To a

suspensi on of 5.29g (16.44 mmol ) of
wwymmtmdwogfwtﬁa gl19, whemsin R2 represents a hydrogen atom

g bRk i Sl S oqRBERIS 57 AR (Dot R2 i o

HaldRin aeeyP e 0el |- Beordlé dtodd ofla ¢8rike ataral Thefreaction may be
di met hyl sul foxi de. The reaction m xture was_ stirred, at

cgpied o4l inan aeidicsmediyvan sdeh ag 3§8t'@1ﬁpt§*n°rv@'§’p@ﬂ&‘p6?'ﬁt ggpresence
uenched with the

Oggdé'ﬁgg%&@m'd&a Lc}régﬁ%dﬁgtgfe“@?%ﬁﬁg &anm)nl um chl ori de

and extracted with 10 di chl or omet hane, washed w th

sat ur at ed sol uti on of so um id Th ni c

phase Iw cBfire GogaingS & il §Rh: Brisrin ROCHERSRSR fuorine
G thY PRIIPRIEAMBY iR Netrahed

aT&ﬁl ca ge eI ut ﬁ%dvﬁ\;\m?taﬁfét‘jc%dghﬁgr oér’{net hane and thenI eH]a edron

Latters( Mot éOoNodiﬁ;Dbcﬁ’ldﬁéiﬁﬁnéQ&%t hanol / aqueous anmoni a

solution (29% in the proportions 97/3/0.3 to give

2.00 g of product. The conpound was obtained as 15 a

hﬁ)@lﬁﬂztfona'&@rﬂ{ﬁﬁﬂdasofﬁ@ﬁﬁulem‘v hf@ﬁéiﬁ F2 egpresent® a hydrogen atom
sol ution of

ngay ke @btatw@bw@n@tﬂgaﬁo g methed desgiibedyin patent DE 2705582.

5, 6, 8, 9-tetrahydro-7-oxa- 1, 4a- di aza- benzocycl ohept en- 4

-one in acetonitrile/water (20/10 nL) was added 2.17g
GampPéurmdraf) fopmnuban(iv)i lsrrt:ommermaﬂytat\mnebleTm magcbeé osynthesized
was stirred at room eratu)rgﬁ 8 gh??h urs. After an
agePuing ks yellkpprn et 99 ananeBiilge in

di chl or onet hane, the organi c phase was vvashed wth a
saturated solution of sodiumchloride, dried over

sodi urﬁmulepampte aodnpamesnof foegdulaTiily )c rwhigrejr dilictepresents a

R AR F BN EOmE I AAB Oy, B/ R ER 4B 8 GGsct i Brou, Crs
BN @ Obtdtal RAlogENR %Atom) da'heb@rpﬁépéﬂédoﬁﬁ r8§ét V%)ré’sﬂe@:tlvely an
gi vé (5% 3 steps) of product as

isanigrtinic wpldg o1 §5pyrETigineRpAIb val(cm/ed) @etlou@ity wh&)tltleted by a Ci

A8 o555y by By Bdidgert iy o Espblpe ol acia

moidedten THd) reattiod ¢an béHarridd outMdsing methods well known to one

2009/095787PCT/182009/000293 26 By anal %y with the

skliedon thesti e 2 fekgrgmeleqing eteéane@? 6_yRlgng agent such as
125, t d

Py GORy s IR 10 8, SrTRAC AR Sap teavdrofuran. at 2

2 pyri di ne carboxylic acid in place of

(+/-)-9-am no-2-pyri mdin-4-y1-5,6, 8, 9-

t et rahydr o- 7- oxa- 1, 4a- di aza- benzocycl ohept en- 4- one and

3,4-d ihydro-1H soqui noline-2,7-d icarboxylic acid

2- tert butyl ester, the conpound 0.035g (57%, was

I o o Y I



10

15

20

25

30

Mp : 287-289C. RWN 1H (DVBO- d6; 400 M) 6 (ppm
©°9.95 (br s, 1H), 8.90 (m 1H), 8.85 (d, 2H), 8.20

W(.le%%ﬂm 8.10 (m 2H), 7.75 (m 1H), 7.31 (s,PAF)B2009/000293

5.58 (m 1H), 5.10 (m 1H), 445 (m 2H), 4.08 (m
1H, 3.72 (m 1H), 3.58(m 1H). A list of chem cal
structures and physical data for conpounds of the

af orenent i one r g~ illustrating the present
tpmpgﬁqﬁ[ﬁqraqu%{rgrg%%fgge 1. 15 The conpounds have
been prepared accordi ng to the nmethods of the
exanples. In the le, Me represents a neth

Qmpoynq! atifarmuas (Yh@avmm*ﬁ%l%ﬂ aFCQfémr*@r%?a%Wd described

SRR SR RO AT EATER A deret o, 1409

85907-5911.

In the above reactions protection or deprotection of a functional group
may sometimes be necessary. A suitable protecting group Pg can. be chosen
depending on the type of the functional group, and a method described in the
literature may be applied. Examples of protecting groups, of protection -and
deprotection methods are given for example in Greene’s Protective Groups in
Organic Synthesis, Greene et al., 4th Ed. (John Wiley & Sons, Inc., New York)
2007.

The compounds of the present invention have inhibitory activity against GSK3p.
Accordingly, the compounds of the present invention are useful as an active
ingredient for the preparation of a medicament, which enables preventive and/or
therapeutic treatment of a disease caused by abnormal GSK3p activity and more
particularly of neurodegenerative diseases such as Alzheimer’s disease. In
addition, the compounds of the present invention are also useful as an active
ingredient for the preparation of a medicament for preventive and/or therapeutic
treatment of neurodegenerative diseases such as Parkinson's disease,
tauopathies (e.g. Fronto temporal dementia, corticobasal degeneration, Pick’s
disease, progressive supranuclear palsy), Wilson’s disease, Huntington's disease,
Prion disease and other dementia including vascular dementia; acute stroke and
others traumatic injuries; cerebrovascular accidents (e.g. age related macular
degeneration); brain and spinal cord trauma; amyotrophic lateral sclerosis,
peripheral neuropathies; retinopathies and glaucoma; and other diseases such as
non-insulin dependent diabetes (such as diabetes type Il ) and obesity; malaria,
manic depressive illness; schizophrenia; alopecia; cancers such as colorectal,
prostate breast cancer, non-small cell lung carcinoma, thyroid cancer, T or B-cell
leukemia, several virus-induced tumours and in bone related pathologies;

parenchymal renal diseases or muscle atrophy. The medicament could also find
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NO 20(1) Table 1 No. Rot RBZ RLRA R Yn M Csalt
1 (+/-) \N1 p Me bond irz\\ I HH O 0 283-285

WO 2009/095787 PCT/1IB2009/000293

18

an application in regenerative medicine. The medicament could also find an
application in the treatment or prevention of Pemphigus vulgaris. The medicament
could also find an application in the treatment of neutropenia induced by cancer
chemotherapy. The medicament could also find an application for therapeutic
treatment of a disease characterized by cognitive and memory deficits such as in
Alzheimer's disease, Parkinson disease, age associated memory impairment, mild
cognitive impairment, brain trauma, schizophrenia and other conditions in which

such deficits are observed.

The present invention further relates to a method for treating
neurodegenerative diseases caused by abnormal activity of GSK3p and of the
aforementioned diseases which comprises administering to a mammalian

organism in need thereof an effective amount of a compound of the formula (1).

As the active ingredient of the medicament of the present invention, a
substance may be used which is selected from the group consisting of the
compound represented by the aforementioned formula (1) and pharmacologically
acceptable salts thereof, and solvates thereof and hydrates thereof. The
substance, per se, may be administered as the medicament of the present
invention; however, it is desirable to administer the medicament in a form of a
pharmaceutical composition which comprises the aforementioned substance as
an active ingredient and one or more pharmaceutical additives. As the active
ingredient of the medicament of the present invention, two or more of the
aforementioned substances may be used in combination. The above
pharmaceutical composition may be supplemented with an active ingredient of
another medicament for the treatment of the above mentioned diseases. The type
of pharmaceutical composition is not particularly limited, and the composition may
be provided as any formulation for oral or parenteral administration. For example,
the pharmaceutical composition may be formulated, for example, in the form of
pharmaceutical compositions for oral administration such as granules, fine
granules, powders, hard capsules, soft capsules, syrups, emulsions, suspensions,
solutions and the like, or in the form of pharmaceutical compositions for parenteral
administrations such as injections for intravenous, intramuscular, or subcutaneous

administration, drip infusions, transdermal preparations, transmucosal
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preparations, nasal drops, inhalants, suppositories and the like. Injections or drip
infusions may be prepared as powdery preparations such as in the form of
lyophilized preparations, and may be used by dissolving just before use in an -
appropriate aqueous medium such as physiological saline. Sustained-release
preparations such as those coated with a polymer may be directly administered

intracerebrally.

Types of pharmaceutical additives used for the manufacture of the
pharmaceutical composition, content ratios of the pharmaceutical additives
relative to the active ingredient, and methods for preparing the pharmaceutical
composition may be appropriately chosen by those skilled in the art. Inorganic or
organic substances or solid or liquid substances may be used as pharmaceutical
additives. Generally, the pharmaceutical additives may be incorporated in a ratio
ranging from 1% by weight to 90% by weight based on the weight of an active

ingredient.

Examples of excipients used for the preparation of solid pharmaceutical
compositions include, for example, lactose, sucrose, starch, talc, cellulose,
dextrin, kaolin, calcium carbonate and the like. For the preparation of liquid
compositions for oral administration, a conventional inert diluent such as water or
a vegetable oil may be used. The liquid composition may contain, in addition to
the inert diluent, auxiliariés such as moistening agents, suspension aids,
sweeteners, aromatics, colorants, and preservatives. The liquid composition may
be filled in capsules made of an absorbable material such as gelatin. Examples of
solvents or suspension mediums used for the preparation of compositions for
parenteral administration, e.g. injections, suppositories, include water, propylene
glycol, polyethylene glycol, benzyl alcohol, ethyl oleate, lecithin and the like.
Examples of base materials used for suppositories include, for example, cacao

butter, emulsified cacao butter, lauric lipid, witepsol.

The dose and frequency of administration of the medicament of the present
invention are not particularly limited, and they may be appropriately chosen
depending on conditions such as a purpose of preventive and/or therapeutic
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treatment, a type of a disease, the body weight or age of a patient, severity of a
disease and the like. Generally, a daily dose for oral administration to an adult
may be 0.01 to 1,000 mg (the weight of an active ingredient), and the dose may
be administered once a day or several times a day as divided portions, or once in
several days. When the medicament is used as an injection, administrations may
preferably be performed continuously or intermittently in a daily dose of 0.001 to

100 mg (the weight of an active ingredient) to an adult.
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Chemical Examples

Example 1 (Compound No. 2 of table 1)
(#/-)-7-(4-Ox0-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-7-oxa-1,4a-diaza-
benzocyclohepten-9-ylcarbamoyl)-3,4-dihydro-1H-isoquinoline-2-carboxylic  acid

tert-butyl ester
1.1 2-Pyrimidin-4-yl-5,6,8,9-tetrahydro-7-oxa-1,4a-diaza-benzocyclohepten-4-one

To a suspension of 25.00g (165.99 mmol) of 2,3,6,7-tetrahydro-[1,4]oxazepin-5-
ylamine monohydrochloride (synthesis as described in WO097/16430 and
Bioorganic & Medicinal Chemistry Letters (2004), 14(23), 5907-5911) in 550 mL
of ethanol was added 25.23g (182.59 mmol) of potassium carbonate. The reaction
mixture was stirred at room temperature for 10 min, 35.45g (182.59 mmol) of ethyl
3-(4-pyrimidinyl)-3-oxopropionate was added and the resulting mixture was stirred
under reflux for 4 hours. The cooled solution was evaporated to remove solvent.
The mixture was dissolved with water and diethyl ether. After stirring, the resulting
solid was filtered, washed with water and diethyl ether to afford 21.7g (53%) of the
desired compound as a powder.

RMN "H (DMSO-d® 400 MHz)

0 (ppm) : 9.32 (s, 1H), 9.04 (d, 1H), 8.22 (d, 1H), 7.28 (s, 1H), 4.48 (m, 2H), 3.88
(m, 2H), 3.80 (m, 2H), 3.31 (m, 2H).

1.2 (+/-)-9-Bromo-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-7-oxa-1,4a-diaza-

benzocyclohepten-4-one

To a solution of 5.00g (20.47 mmol) of pyrimidin-4-yl-5,6,8,9-tetrahydro-7-oxa-
1,4a-diaza-benzocyclohepten-4-one in dry tetrahydrofuran (200 mL) under argon
at — 40°C was added 22.52 mL (22.52 mmol) of lithium bis(trimethylsilyl)amide
(1M in tetrahydrofuran). The solution was stirred at — 40°C for 10 min and 1.10 mL
(21.49 mmol) of bromine was added rapidly. The reaction was stirred at — 40 °C
during 20 minutes and the reaction mixture was quenched with the addition of a

saturated solution of ammonium chloride and extracted with ethyl acetate. The
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organic phase was washed with saturated sodium chloride solution and dried over
sodium sulfate and concentrated. The residue was purified by flash
chromatography (cyclohexane/ethyl acetate: 80/20 to 70/30) to afford 2.18g (33%)
of product.

Mp : 176-178°C.

RMN "H (DMSO-d®; 400 MHz)

5 (ppm) : 9.35 (s, 1H), 9.08 (d, 1H), 8.28 (d, 1H), 7.32 (s, 1H), 5.60 (m, 1H), 5.18
(m, 1H), 4.21-4.01 (m, 4H), 3.68 (m, 1H).

1.3 (+/-)-9-Amino-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-7-oxa-1,4a-diaza-

benzocyclohepten-4-one

A suspension of 18.7g (57.89 mmol) of (+/-)-9-bromo-2-pyrimidin-4-yl-5,6,8,9-
tetrahydro-7-oxa-1,4a-diaza-benzocyclohepten-4-one in 520 mL of ammonia (7N
solution in MeOH) in sealed tubes was stirred at 100 °C for 4 hours. The cooled
solution was evaporated to remove solvent. After an acido-basic work-up and
extraction with dichloromethane, the mixture was washed with saturated solution
of sodium chloride. The organic phase was dried over sodium sulfate and
concentrated. The residue was organised in diethyl ether to afford 6.70g (44%) of
product as a yellow solid.

Mp : 149-141°C.

RMN 'H (DMSO-d® 400 MHz)

o (ppm) : 9.38 (s, 1H), 9.08 (d, 1H), 8.42 (d, 1H), 7.30 (s, 1H), 4.91 (m, 1H), 4.41
(m, 1H), 4.20 (m, 1H), 3.90 (m, 2H), 3.61 (m, 2H), 2.38 (br s, 2H).

1.4 (+/-)-7-(4-Oxo0-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-7-oxa-1,4a-diaza-
benzocyclohepten-9-ylcarbamoyl)-3,4-dihydro-1H-isoquinoline-2-carboxylic  acid

tert-butyl ester

To a solution of 0.080g (0.31 mmol) of (+/-)-9-Amino-2-pyrimidin-4-yl-5,6,8,9-
tetrahydro-7-oxa-1,4a-diaza-benzocyclohepten-4-one dissolved in 2.60 mL of
dimethylformamide was added 0.086g (0.31 mmol) of 3,4-dihydro-1H-
isoquinoline-2,7-dicarboxylic acid 2-terf-butyl ester. To the resulting mixture was
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added 60 pL (0.37 mmol) of diethyl cyanophosphonate and 40 pL (0.31 mmol) of
triethylamine at 0°C. The resulting mixture was stirred at room temperature for 15
hours. Water and ethyl acetate were added and the mixture was stirred. The
resulting residue was filtered, washed with water, ethyl acetate and diethyl ether
to afford 0.062g (38%) of the pure product as a white powder.

Mp : 252-254°C.

RMN 'H (DMSO; 400 MHz)

d (ppm) : 9.37 (s, 1H), 9.01 (d, 1H), 8.88 (d, 1H), 8.25 (d, 1H), 7.85 (s, 1H), 7.79
(d, 1H), 7.39 (d, 1H), 7.32 (s, 1H), 5.68 (m, 1H), 5.07 (m, 1H), 4.65 (m, 2H), 4.18
(m, 1H), 4.08 (m, 2H), 3.88 (m, 1H), 3.62 (m, 3H), 2.90 (m, 2H), 1.48 (s, 9H).

Example 2 (Compound No. 7 of table 1)
1,2,3,4-Tetrahydro-isoquinoline-7-carboxylic acid (4-oxo-2-pyrimidin-4-yl-5,6,8,9-
tetrahydro-4H-7-oxa-1,4a-diaza-benzocyclohepten-9-yl}-amide hydrochloride (1 :
1)

To a solution of 0.049g (0.10 mmol) of (+/-)-7-(4-oxo-2-pyrimidin-4-yl-5,6,8,9-
tetrahydro-4H-7-oxa-1,4a-diaza-benzocyclohepten-9-ylcarbamoyl)-3,4-dihydro-
1H-isoquinoline-2-carboxylic acid tert-butyl ester (example 1) dissolved in 0.5 mL
of dichloromethane was added 0.24 mL (0.96 mmol) of hydrochloric acid (4M in
dioxane). The resulting mixture was stirred at room temperature for 2.5 hours. The
resulting residue was filtered, washed with dichloromethane and isopropylether to
afford 0.031g (70%) of the pure product as a yellow powder.

Mp : 239 °C (dec.)

RMN 'H (DMSO; 400 MHz)

d (ppm) : 9.38 (s, 1H), 9.04 (d, 1H), 8.92 (d, 1H), 8.20 (d, 1H), 7.92 (d, 1H), 7.86
(s, 1H), 7.42 (d, 1H), 7.31 (s, 1H), 5.68 (m, 1H), 5.08 (m, 1H), 4.41-4.05 (m, 5H),
3.91 (m, 1H), 3.65 (m, 1H), 3.45 (m, 2H), 3.15 (m, 2H).

Example 3 (Compound No. 19 of table 1)
(+/-) 9-[(Pyridin-2-ylmethyl)-amino]-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-7-oxa-1,4a-

diaza-benzocyclohepten-4-one
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To a solution of 0.090g (0.35 mmol) of (+/-)-9-amino-2-pyrimidin-4-yl-5,6,8,9-
tetrahydro-7-oxa-1,4a-diaza-benzocyclohepten-4-one in 3.5 mi of
dichloromethane was added 0.030 mL (0.36 mmol) of 2-pyridine carboxaldehyde,
0.184g (0.87 mmol) of sodium triacetoxyborohydride and few drops of glacial
acetic acid. The reaction mixture was stirred at room temperature for 15 hours.
The residue was dissolved in dichloromethane and a saturated aqueous solution
of sodium carbonate, extracted with dichloromethane and washed with saturated
aqueous solution of sodium chloride, dried over sodium sulfate and evaporated. A
recrystallisation in isopropanol gives 0.042g (35%) of pure product.

Mp : 162-164°C.

RMN 'H (DMSO; 400 MHz)

5 (ppm) : 9.38 (m, 1H), 9.08 (m, 1H), 8.54 (m, 1H), 8.40 (m, 1H), 7.75 (m, 1H),
7.45 (m, 1H), 7.30 (m, 2H), 4.85 (m, 1H), 4.48 (m, 1H), 4.30 (m, 1H), 4.05 (m,
3H), 3.85 (m, 3H), 3.58 (m, 1H).

Example 4 (Compound No. 20 of table 1)
(+/-)-Pyridine-2-carboxylic acid (4-oxo-2-pyridin-4-yl-5,6,8,9-tetrahydro-4H-7-oxa-

1,4a-diaza-benzocyclohepten-9-yl)-amide
4.1 2-Pyridin-4-yl-5,6,8,9-tetrahydro-7-oxa-1,4a-diaza-benzocyclohepten-4-one

By analogy with the method described in example 1 (step 1.1), using 3-oxo-3-
pyridin-4-yl-propionic acid ethyl ester in place of ethyl 3-(4-pyrimidinyl)-3-
oxopropionate, 10.40g (51%) of the compound was obtained as a powder.

Mp : 156-159°C.

RMN 'H (DMSO-d®; 400 MHz)

& (ppm) : 8.71 (d, 2H), 8.00 (d, 2H), 7.28 (s, 1H), 4.49 (m, 2H), 3.90 (m, 2H), 3.80
(m, 2H), 3.35 (m, 2H). '

4.2 (+/-) 9-Amino-2-pyridin-4-yl-5,6,8,9-tetrahydro-7-oxa-1,4a-diaza-

benzocyclohepten-4-one

By analogy with the method described in example 1 (step 1.2), using 2-pyridin-4-
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yi-5,6,8,9-tetrahydro-7-oxa-1,4a-diaza-benzocyclohepten-4-one in place of 2-
pyrimidin-4-yl-5,6,8,9-tetrahydro-7-oxa-1,4a-diaza-benzocyclohepten-4-one, the
compound was obtained as a powder and used as such in the next step.

To a suspension of 5.29g (16.44 mmol) of 9-bromo-2-pyridin-4-yl-5,6,8,9-
tetrahydro-7-oxa-1,4a-diaza-benzocyclohepten-4-one in 164 mL of toluene was
added 4.51g (32.88 mmol) of 4-methoxybenzylamine and 7.01 mL (98.64 mmol)
of dimethylsulfoxide. The reaction mixture was stirred at 85 °C for 15 hours. The
cooled solution was evaporated to remove solvent. The mixture was quenched
with the addition of a saturated solution of ammonium chloride and extracted with
dichloromethane, washed with saturated solution of sodium chloride. The organic
phase was dried over sodium sulphate and concentrated. The crude product was
purified by chromatography on silica gel eluting with dichloromethane and then,
with a mixture of dichloromethane/methanol/agueous ammonia solution (29%) in
the proportions 97/3/0.3 to give 2.00 g of product. The compound was obtained as
a powder and used as such in the next step.

To a solution of 2.00g (1.32 mmol) of 9-(4-methoxy-benzylamino)-2-pyridin-4-yl-
5,6,8,9-tetrahydro-7-oxa-1,4a-diaza-benzocyclohepten-4-one in acetonitrile/water
(20/10 mL) was added 2.17g (3.96 mmol) of ammonium cerium nitrate. The
reaction was stirred at room temperature for 15 hours. After an acido-basic work-
up and extraction with dichloromethane, the organic phase was washed with a
saturated solution of sodium chloride, dried over sodium sulphate and
concentrated. The crude product was purified by chromatography on silica gel
eluting with a mixture of dichloromethane/methanol/aqueous ammonia solution
(29%) in the proportions 98/2/0.2 to give 0.226 g (5%, 3 steps) of product as a
white powder.

Mp : 155-157°C.

RMN 'H (DMSO-d®; 400 MHz)

O (ppm) : 8.75 (d, 2H), 8.11 (d, 2H), 7.15 (s, 1H), 4.89 (m, 1H), 4.41 (m, 1H), 4.18
(m, 1H), 3.90 (m, 2H), 3.60 (m, 2H), 2.73 (m, 2H). |

4.3 (+/-)-Pyridine-2-carboxylic acid (4-oxo-2-pyridin-4-yl-5,6,8,9-tetrahydro-4H-7-

oxa-1,4a-diaza-benzocyclohepten-9-yl)-amide
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By analogy with the method described in example 1 (step 1.4), using (+/-) 9-
amino-2-pyridin-4-yl-5,6,8,9-tetrahydro-7-oxa-1,4a-diaza-benzocyclohepten-4-one
and 2-pyridine carboxylic acid in place of (+/-)-9-amino-2-pyrimidin-4-yl-5,6,8,9-
tetrahydro-7-oxa-1,4a-diaza-benzocyclohepten-4-one and 3,4-dihydro-1H-
isoquinoline-2,7-dicarboxylic acid 2-tert-butyl ester, the compound, 0.035g (57%),
was obtained as a white powder. :
Mp : 287-289°C.

RMN 'H (DMSO-d® 400 MHz)

0 (ppm) : 9.95 (br s, 1H), 8.90 (m, 1H), 8.85 (d, 2H), 8.20 (d, 2H), 8.10 (m, 2H),
7.75 (m, 1H), 7.31 (s, 1H), 5.58 (m, 1H), 5.10 (m, 1H), 4.15 (m, 2H), 4.08 (m, 1H),
3.72 (m, 1H), 3.58 (m, 1H).

A list of chemical structures and physical data for compounds of the
aforementioned formula (1), illustrating the present invention, is given in table 1.
The compounds have been prepared according to the methods of the examples.

In the table, Me represents a methyl group, (Rot.) indicates the levorotatory or
dextrorotatory properties of the enantiomeric compound, (dec.) indicates the

decomposition of the compound.

R1

R4 N\R2

Table 1

No. Rot R3 z R1 R4 R2| Y n Mp °C salt

1 | (+) ] W 0 bond N H H| O | 0| 283-285 Free base




bond fr z\\ HH O O 286-288 Free base 17 (+/-) (-
bond HHO O 325-327 Free base 18 (+/-) Me.. 1?2Vfl vy
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27
No. Rot R3 V4 R1 R4 Mp °C salt
Me _Me
o=(OA<Me l N\w
2 | (+) 8 bond ~N H 252-254 Free base
0. OMeMe
Y \%M N\W
N e l
3 | (+-) % bond ~N H 247-248 Free base
N
X N
Y | ﬁ
4 | (#) N/ | | bond N H 325-335 Free base
_ N
5 | (+/) “N ! o bond _~N H 282-284 Free base
Me
N
.Me ~
0 | N
6 | (+-) | AN bond N H 276-278 Free base
N/
¥ | N\w
7 | (+) bond _N| ™ 239 (dec.) | HYdrochloride
(1:1)
B
r | N\W
8 | (#19) bond ~N H 275-277 Free base
0]
H
N
N
| Hydrochloride
9 | (#/9) bond ~N H 204 (dec.) (1:1)




bond HHO O 277-279 Free base WO
2009/ 095787PCT/ 1 B2009/ 000293 29 No. Rot RB Z R1 R4 R2

wWOo2009Mp7€7 salt 19 (+/-) (_) bond PCT/IB2009/000293
28
No. | Rot R3 Z R1 R4 R2|( Y n Mp °C salt
N
NH, N
a o I \l
10| (+/9) \@oj bond N H H o 0 | 282-284 Free base
N
Me Me N
0N O I W
11| (#/9) P bond ~N H H 0] 0 187-189 Free base
F N
)
12 | (+/-) (Q\ bond N H H o 0 | 260 (dec.) Free base
0_0
N
B
13| (+/-) 0 bond N H H (o) 0 | 244-246 Free base
Me Me
Me-q N
()
N/
14| ¢ | NS | bond _N| H H| o | o |276(dec.)| Free base
Me’o
Me\s N\
o )
15| (+/9) ‘\H\ bond _~N H H o 0 | 258-260 Free base
Cl
N
F ) )
16 | (+/) bond ~N H H o 0 | 286-288 Free base
o)
N
[ )
17 | (+) ~N | bond ~N H H o 0 | 325-327 Free base
Me. N
B
N/
18| (+-) %)L bond N H H| O | 0| 277279 Free base
Br




HHH HO 162-164 Free base 20 (+/-) (1)- bond HH
O O 287-289 Free base 21 (+/-) bond
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No. | Rot R3 z R1 R4 [R2| Y Mp °C salt
N
B B
19 | (+/-) _N | bond N H H [HH 162-164 Free base
N
B )
20 | (+1) N | bond > H H| O 287-289 Free base
Me N\
(0] | X
21| (+#) ~N | bond / H H 0] 275-277 Free base
N
-Me \
22| (+#) | .. j‘é bond _— H H|{ O 265-267 Free base
(o]
N
N
9 | W Hydrochlorid
23| (+) | N bond _N H H |HH 222.224 | Hydrochioride
Me'o (1:1)
N
i 3
% | Hydrochloride
24 | (+1-) bond _N H H [HH 247-250 1)
N
N
? l Hydrochloride
25| (+1) @C bond _N H H |HH 238 (dec.) 1:1)

Test Example: Inhibitory activity'of the medicament of the present invention
against GSK3p:

Four different protocols can be used.

In a first protocol : 7.5 uM of prephosphorylated GS1 peptide and 10 uM ATP
(containing 300,000 cpm of *P-ATP) were incubated in 25 mM Tris-HCI, pH 7.5,
0.6 mM DTT, 6 mM MgCl,, 0.6 mM EGTA, 0.05 mg/ml BSA buffer for 1 hour at
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room temperature in the presence of GSK3beta (total reaction volume : 100

microliters).

In a second protocol : 4.1 yM of prephosphorylated GS1 peptide and 42 pM ATP
(containing 260,000 cpm **P-ATP) were incubated in 80 mM Mes-NaOH, pH 6.5,
1 mM Mg acetate, 0.5 mM EGTA, 5 mM 2-mercaptoethanol, 0.02% Tween 20,

10% glycerol buffer for 2 hours at room temperature in the presence of GSK3beta.

In a third protocol : 7.5 uM of prephosphorylated GS1 peptide and 10 yM ATP
(containing 300,000 cpm of **P-ATP) were incubated in 50 mM Hepes, pH 7.2, 1
mM DTT, 1 mM MgCl,, 1 mM EGTA, 0.01% Tween 20 buffer for one hour at room

temperature in the presence of GSK3beta (total reaction volume : 100 microliters).

In a fourth protocol : 7.5 uM of prephosphorylated GS1 peptide and 10 yM ATP
(containing 300,000 cpm of *P-ATP) were incubated in 50 mM Hepes, pH 7.2, 1
mM DTT, 1 mM MgCl,, 1 mM EGTA, 0.01% Tween 20 buffer for 90 minutes at
room temperature in the presence of commercial GSK3beta (Millipore) (total
reaction volume : 100 microliters).

Inhibitors were solubilised in DMSO (final solvent concentration in the reaction
medium, 1%).

The reaction was stopped with 100 microliters of a solution made of 25 g
polyphosphoric acid (85% P20s), 126 ml 85% H3PO4, H.O to 500 ml and then
diluted to 1:100 before use. An aliquot of the reaction mixture was then
transferred to Whatman P81 cation exchange filters and rinsed with the solution
described above. Incorporated *°P "radioactivity was determined by liquid
scintillation spectrometry.

The phosphorylated GS-1 peptide had the following sequence:
NH2-YRRAAVPPSPSLSRHSSPHQS(P)EDEE-COOH.(Woodgett, J. R. (1989)
Analytical Biochemistry 180, 237-241.

The GSK3B inhibitory activity of the compounds of the present invention are
expressed in ICsg, and as an illustration the range of 1Cs¢’s of the compounds in

table 1 are between 0.1 nanomolar to 3 micromolar concentrations.
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For example, on the protocol 4, the compound No. 12 of table 1 shows an ICsp of
0.005 pM, the compound No. 15 of table 1 shows an ICsy of 0.031 pM, the
compound No. 17 of table 1 shows an ICsg of 0.015 puM, the compound No. 18 of
table 1 shows an ICs of 0.052 M.

Formulation Example
(1) Tablets

The ingredients below were mixed by an ordinary method and compressed by

using a conventional apparatus.

Compound of Example 1 30 mg
Crystalline cellulose 60 mg
Corn starch 100 mg
Lactose 200 mg
Magnesium stearate 4 mg
(2) Soft capsules

The ingredients below were mixed by an ordinary method and filled in soft
capsules.

Compound of Example 1 30 mg
Olive oil 300 mg
Lecithin 20 mg

(1) Parenteral preparations

The ingredients below were mixed by an ordinafy method to prepare injections

contained in a 1 ml ampoule.

Compound of Example 1 3 mg
Sodium chloride v 4 mg
Distilled water for injection . 1 mi

Industrial Applicability



HH HO 238 (dec.) Hydrochloride (1:1) Test Exanple:
I nhibitory activity of the nedi canent of the present
WO p0oeq9378h agai nst GSK313: Four different protRPCDIB0¢E00293
be used. 5 1In a first protoco82: 7.5 pM of
prephosphoryl ated GS1 peptide and 10 pM ATP
(cont ai ni ng 300, 000 cpm of 33P-ATP) were incubated in

BBl Bl P G o s v
Y 8D ak &G/ iﬂ%%@ﬂe?r‘t PR ARG Tof pravendive rghdidr therapeutic

the presence of K3beta (total reaction volunme : 100
tneatmeint t ef sjisedsesa cawseddbyr aboemwnal: agtivity fofGSK3B and more
r ospheryl ated GS1 .peptide and 42 pM ATP 5
RS PhoduBteaetrenfs Bss2ied) were | neubated i n 80
mV Mes-NaOH, pH 6.5, 1 nmM My acetate, 0.5 nmM EGIA, 5
nM 2- ner capt oet hanol , 0. 02% Tween 20, 10% gl ycerol
buffer for 2 hours at roomtenperature in the presence
of GSK3beta. In a third protocol : 7.5 pM of
pr ephosphoryl ated GS1 peptide and 10 pM ATP 10
(cont ai ni ng 300, 000 cpm of 33P-ATP) were incubated in
50 mM Hepes, pH 7.2, 1 nMDTT, 1 mM MyC1l2, 1 mM EGTA,
0.01% Tween 20 buffer for one hour at roomtenperature
in the presence of GSK3beta (total reaction volune :
100 microliters). In a fourth protocol : 7.5 pM of
prephosphoryl ated GS1 peptide and 10 pM ATP 15
(cont ai ni ng 300, 000 cpm of 33P-ATP) were incubated in
50 mM Hepes, pH 7.2, 1 nMDTT, 1 mM Mg 2, 1 mM EGTA,
0.01% Tween 20 buffer for 90 m nutes at room
tenperature in the presence of comrercial GSK3bet a
(MIlipore) (total reaction volune : 100 mcroliters).
I nhibitors were solubilised in DMSO (final solvent
concentration in the reaction 20 nmedium 1% . The
reacti on was stopped with 100 mcroliters of a
sol uti on made of 25 g pol yphosphoric acid (85% P205),
126 m 85% H3PO4, H20 to 500 mM and then diluted to
1: 100 before use. An aliquot of the reaction mxture
was then transferred to What man P81 cati on exchange
filters and rinsed with the solution 25descri bed
above. Incorporated 33P radi oactivity was determ ned
by liquid
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scintillation spectronetry. The phosphoryl ated GS-1
peptide had the foll ow ng sequence:

WORDINFREAVPPSPSL SRHSSPHQS( P) EDEE- COOH. ( Wo0dgeR@T/IBRO0YR00293

(1989) Anal ytical Biochem strg3180, 237-241. 30 The
GSK313 inhibitory activity of the conpounds of the
present invention are expressed in 1050, and as an

i)l ustration the range of 1C50's of the conpounds in
‘(‘)5‘3?'@ qa'g?eedqﬁetv\een 0.1 nanonolar to 3 m cronol ar

Concen‘t.f/!af)}'lrﬂﬁﬁione\ﬂ@rﬁﬁﬁkﬂé Rh&Saed by BaARIQDBIABsA thereof, or a
For exanple, on the protocol 4, the conpound No. 12 of

salyate thererbas a Hiydratedheseols. 005 pM t he conpound No. 15
of table 1 shows an 1C50 of 0.031 pidq the conpound No.
17 of table 1 shows an 1C50 of 0.013 pM the conpound
No. 18 of 5 table 1 shows anglC50 Q5R2pM
Formul ati on Exanple (1) Tabl ¢ts 1 Thel i ngredi ents
bel ow were m xed Igy3an Eouli NRE t hodkand conpressed
nd of Exanple
130 ng Crystalline cellul dse60( ny rn starchl00 ng 15
Lact 0se200 ng Magnesi um st ear athe4 (2) Soft capsul es
The ingredients bel ow were m xe§ by an ordi nary net hod
and filled in soft 20capsul es. Conmpound of Exanple 130
nmg Aive o0il300 ng Lecithin20 fy 25(1) Parenteral
vgtsegpar_ati ons The ingredients bel ow were m xed by an
PHary method to prepare injections contained in a 1

Y'tefHEBENs Gwo FRAPSYEH a®md 2sMbRurlatofY an oxygen atom or a Cq. alkyl

group and a hydrogen atom;

Z represents a bond, an oxygen atom, a nitrogen atom substituted by a hydrogen
atom or a Cy3 alkyl group, a sulphur atom, a methylene group optionally
substituted by one or two groups chosen from a C1.¢ alkyl group, a hydroxyl group,
a C4.¢ alkoxy group, a C4, perhalogenated alkyl group or an amino group;

R1 represents a 2, 3 or 4-pyridine ring or a 2, 4 or 5-pyrimidine ring, the ring being
optionally substituted by a C4 alkyl group, a C+.¢ alkoxy group or a halogen atom;
R2 represents a hydrogen atom, a C4.s alkyl group or a halogen atom;

R3 represents a 4-15 membered heterocyclic group, this group being optionally
substituted by 1 to 4 substituents selected from a C4 alkyl group, a halogen atom,
a Cyo perhalogenated alkyl group, a C4_s halogenated alkyl group, a hydroxyl
group, a C4 alkoxy group, a C1_g halogenated alkoxy group, a nitro, a cyano, an
amino, a C4.¢ monoalkylamino group, a Cs.1 dialkylamino group, a S-(C1.¢-alkyl)
group, a C(O)O (Ciealkyl) or a C(O)O (aryl) group, an 4-15 membered
heterocyclic group, an aryl group, a O-aryl group or a S-aryl group, the above-
mentioned groups being optionally substituted by 1 to 4 substituents selected from
a Cq.¢ alkyl group, a halogen atom, a (C1.¢) alcoxy group, a C(O)O (Ci.¢-alkyl) or a
C(O)O (aryl) group;

R4 represents a hydrogen atom or a C4.6 alkyl group; and

n represents 0 to 3.
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30 Sodiumchloride4 ng Distilled water for injectionl
m Industrial Applicability WO

WQO®9/0008787PCT/ 1B2009/ 000293 32 The conpoundsPCF/IB20€9/000293

present invention have GSK3f 34 nhibitory activity and
are useful as an active ingredient of a nedicanment for
preventive and/or therapeutic treatnent of diseases

cause Lyt n r
parc 1 Gak PR BBt b & o0 ebelo Sr F'sfyate thereof or a
PAXE AAErEDT BEdrtiP ¢ 8100 2 9Wha iV Zatepresaniteiartsuhd, R1 represents

rimdone derivative represented by for

. A pyri I8 ula (| :
a5y upshBptUarh LoVTIdBe &ingooy atiBSyRUfed 6rp>5'r$@mea§r5?91 R2 s
@@E&ﬁydr%gerﬁé?om,ahg@m%hm&éy; rﬁgfra]hnog% r’lagtomaz;ne grotp.
afgbéﬁzcﬁi@tirkgrow,wtetmtdquw'rmlin@nuat artetr?ycﬁpisqumgﬁn group, a

ong, an oxygen_ato ni trogen_atom substituted. a..
gl bibor Sgofsral P o ah. 38, Biae® Heu’ Gptionaly
SUBEIMURNBY I @R SBbstANEhts Yselébtéd Fdrh talhatbden 81den,08 Cq alkoxy

two groupsS chosen froma Cl_6 al k1yl group, a hydroxyl
aeYEN amTp, @ SH(Roxplkyhdrpup.aarc-15 memhared setgredyclic group, an
al kyl graqu [ i NO ; rep, t/e a .
Vplul BB Bl BT 1% SRl BPGRARS B3 Fpfofln : R
répregehtsi Hydrogdn, onalprysetd § bit twicellydrpgean Elorfis ankiyd represents 0.
group, a Cl1_6 al koxy group or a hal ogen atom R2

represents a hydrogen atom a Cl-6 al kyl group or a

hal ogeR ﬁ{rilﬂﬂﬁoﬂédgﬁvét \ rc?rsaeé‘élﬁtt%réﬁf,lér Q%Bpfég(?%yereof or a hydrate

het eroc group, this group being option

tiseriesf atedréitglty claitno! ahds2bdtich iseselectsd freat e groamaansisting of:
Cl1 6 al kyl group, a halogen atom a Cl_2

per hal ogenat ed al kyl group, a Cl-6 hal ogenated al kyl

gr pu S+/-)@2-W&hﬁ§9/-'r\|-%Qkﬁlg-;f’yrﬁ%d{ﬁr-%&lﬁgzsgs,gatgﬂa hydroAHE -oxa-

hal ogenat ed al koxy' group, "a ni ; y , an am no,
a Cl 1¢4avdiazatbenizanyciohepten®-ylxnicatinamitieal kyl ami no
group, a S-(Cl_6-alkyl) 20 group, a C(0)0 (C1_6-al kyl)
or a C(0)0 (aryl) group, an 4-15 nenbered heterocyclic

grpu &p)ﬂﬂé@! o-2iMFhidiR-4yRs bl 8, 9ltehyRiro & Hi7a8%d-1,4a-diaza-
group, 1 above-rentioned groups bei'ng optionally _
s ubs enzoeytdhepten-8-yYicarbbeoyt) tlehidihyskso-ddi-tsequineling-2-carboxylic

Cl-6 al kyl, gr.ou a hal ogen atom a (Cl_6) al coxy
grouﬁ?“ﬁé&%}@ %ﬁr_G al kyl) or a C(0)0 (aryl) group;

e (+/-)-6-(4-Ox0-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-7-oxa-1,4a-diaza-
benzocyclohepten-9-ylcarbamoyl)-3,4-dihydro-1H-isoquinoline-2-carboxylic

acid tert-butyl ester

e (+/-)-[1,5]Naphthyridine-2-carboxylic acid (4-oxo-2-pyrimidin-4-yl-5,6,8,9-
tetrahydro-4H-7-oxa-1,4a-diaza-benzocyclohepten-9-yl)-amide

) (+/-)-6-Methoxy-pyridiné-2—carboxy|ic acid (4-oxo-2-pyrimidin-4-yl-5,6,8,9-

tetrahydro-4H-7-oxa-1,4a-diaza-benzocyclohepten-9-yl)-amide

e (+/-)-4-Methoxy-pyridine-2-carboxylic acid (4-oxo-2-pyrimidin-4-yl-5,6,8,9-
tetrahydro-4H-7-oxa-1,4a-diaza-benzocyclohepten-9-yl)-amide
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group; and n represents 0 to 3. WO
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pyrim done derivative or a sa3% thereof, or a solvate
t hereof or a hydrate thereof according to claiml,
wherein Z represents a bond, Rl represents an
unsubstituted 4-pyridine ring or unsubstituted
4-pyrimdine ring, R2 is hydrogen, R3 represents a

Py&i qieng19, QMPTetfbHchb “Hoduihaline‘fPcarborylid akid i(4exor2pyrimidin-4-
5 a benzodi oxi n grou a tetrahydroquinolin gr a]

et 1 Al 8IS SUEIOIT A 0% 45 HiRR BRI P RO PR a3 - amide
benzof uran group and these groups being optionally

substituted by 1 to 4 substituents selected froma
haLOqeﬂ)-at@rmncﬁZGLdlﬁyaid'ibeﬂyzojmmW -carboxyiicacida(4- oxo -2- pyr|m|d|n-

gr gg%f_slagvg lggtefgéf&% -4§| 8- oa<fay1 43 %eggﬁgcgggﬁép en-9-yl)-amide

group, a C(0)0 (Cl1_6-alkyl) group ; R4 10 represents
hydrogen, Y represents 0 or two hydrogen atons and n
repr s, Q,A-Tetrahydr&soQupwllhmﬁdcmboxiydid acid i(d®xor2-pyrimidin-4-

salt her S te th

ther ol BB oietPScs T AT AR aresro P G dep g)-amide
fromt he group consi sting of: 15

(+/-)-2-Methoxy- N (4-o0ox0-2-pyrimdin-4-y1-5,6,8,9-tetr
ahydr(@/-%Bl—/Ymmoa? -chloro-2,3-dihydro-benzol[1 4]d|ox1ne -5-carboxylic acid (4-

(41 2P g OB i e ey B ERer G o an

7- Oxaoehzf‘)é db bRl QeyAli@hept en- 9-yl car bam)yl) 3, 4-di
hydr o- 1H-1i soqﬁo mgyﬁ -carboxylic 20acid tert-butyl

ester

AWy i R e R R A e R
hydr Of 4§fdle§z@q§éﬁ%ckgéh8 Ao Hidctinadide t ert - but yl

ester 25 (+4[1, 5] Napht yrldlne 2-carboxylic acid
(4- oxo-2-pyrimdin-4-yl1-5,6, 8, 9-

B i B L R b s

aci d y(4.®8®- t%trl@ﬁgum-&ﬂﬂ-lfv‘-éxaﬂl-,fa-ﬁi.a&aﬂ:enzocyclohepten 9 yl)-amide
30t et r ahydr 0-4H 7- oxa- 1, 4a- di aza- benzocycl ohept en-9-y1

)-am de (+/-)-4-Methoxy-pyridine-2- carboxylic acid

(40 : ox0-2-
{ ot ayare nbRRe S hobddturan Ticaboic . agid, ) (4-ox0-2
am depyriviidinoNg!- QWE%@@M@BW%&%Za&Baza benzocyclohepten -9-
(+/-)- 1 2, 3,4-Tetrahydro-isoqui nol i ne-7-carboxylic

aci d YHa®de 2- pyri mi di n- 4-

y1l-5,6,8,9-tetrahydro-4H 7-oxa-1, 4a- di aza- benzocycl ohe
pten-9-yl)-am de 5

(+h- )(+5)—Br6>mhﬂéth&x9|4rjyyldannbemzarlbor(ylrc- 7acidr bidxgd-2-pycimidin-4-yl-
(4- oxo-

4-y1-56 @@ rafa@r%rﬁyb? oxarl4a-diaradanzogydonepien; J¥laide
hept en-9-y1) - am de

(+/-)-1, 2,3, 4-Tetrahydro-i soqui nol i ne- 6-car boxylic

acied (H)-OxOhBrePrmathylsufanyl- pyrimidine-4 -carboxylic acid  (4-oxo-2-

)F;tl -en @erlalna%ygg %ygl I’9-tetr|a_1lf1yd ro-ﬂ-l ]7 oXa- ? |4%Zc?‘ agae rt])ze?'l%cyc?oqwepten 9O-
yl)-amide

e (+/-)-2,3-Dihydro-benzofuran-7-carboxylic ~ acid  (4-oxo-2-pyrimidin-4-yl-
5,6,8,9-tetrahydro-4H-7-oxa-1,4a-diaza-benzocyclohepten-9-yl)-amide
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(+/-)-8-Am no-7-chl oro- 2, 3-di hydr o- benzo[ 1, 4] di oxi ne-5

WO eaplbowgt i c acid (4- PCT/IB2009/000293

0X0-2-pyrimdin-4-y1-5, 6, 8, 9-g@trahydr o- 4H 7- oxa- 1, 4a-

di azabenzocycl ohept en-9-y1)-am de 15

(+/-)-2,6-D net hoxy- N-(4-oxo-2-pyrimdin-4-y1-5,6, 8, 9-

t et rahydr o- 4H 7- oxa-

1, 4a- di aza- benzocycl ohept en-9-y1) - ni coti nami de

(+4 ) +73£Eg§i§|fn% ﬁl?ﬁ%}?ﬁ’& Lacth d{nskde-SyriradiAyi5%,8 O-@trahydro-
y1 5 45-8 et aadipza-benebgycinteptent8-ydi-amidebenzocycl ohe
pten-9-y1)-am de 20

(+/-)-2,2-Dinet hyl-2, 3-di hydr o- benzof uran- 7- car boxyl i c

ach d((4r- CBr%'rno-Z meth Isulfanyl-pyrimidine-4-carboxylic ~ acid  (4-oxo-2-
pyri r$i ?1?15 y9-tet¥api¥ dro- 4H 7- oxayl 4a-di aza-

ben chwlmldhe‘bwbﬁrfm Qytgi/irabydrg H3-oxa-1,4a-diaza-benzocyclohepten-9-
(+/-) nmet hoxy- pyri dazi ne- 4-carboxylic acid

( 4- 0¥ i o n- 4- y1-

5,6, 8, 9- tetrahydro 4H 7- oxa- 1, 4a- di aza- benzocycl ohept e
n-9-yl)-

(+6- )(*5) @H(Byrisiimznﬁmﬁmiéhammhz—wimiﬁiiruﬁn@ﬁﬁ 8- sdrapydro-7-
caci

pyri :'jégi'fffylgzcﬁiz-%-,bg?é?cypiompt%ny‘éroge4H 7-oxa-1, 4a-di aza-
benzocycl ohepten 9- 30yl)-am de

+/-)-2 ydr o- benzof ur an- 7- car box
,gcp d((al-bﬁdrigw@yzpﬁfngthayg (4-oxo-2- pyrydin-4 yl-5,6,8,9-tetrahydro-4H-

o oy A e e 38047 Co0oes s

(+-)- Pyridine 2- carboxylic acid

4- din-4-yl1- tetrah 4H. 7-

oo A2k B REIec2 Sty SR 5 (3-0r-2-PyRI-41:5.6,8.9-
(+/-) 70 I Ylic

(e (tﬁt‘iaiﬁi{)d}g%?meiw ASUiB2ABEnPYEIBHEpIEH- 8-y RERRIE
pyrimdin-4-yl1-5,6, 8,9-tetrahydro-4H 7-oxa-1, 4a-di aza-
benzoc cIohe ten-9-

(7 Yebrpepmahor N har A i o0 Sy fetapprorT-ona-
100)(2’ % z)gé_z:?aﬁé(ﬁitﬁzgzrohegten -9-yl)-nicotinamide

| aza- bénzocycl ohépt en- 4- one
(+/-)-Pyridine-2-carboxylic aC|d

i o s e B btadie X MimehbaAHST 2o i 118 5.0

(+/ - )tefta rBQMSXQMué’-HI?a%aZDé‘r@b@%Mhéﬁeﬁm 8ne
(4- oxo-2-pyridin-4-y1-5,6, 8,

tetrahydro-4H 7- oxa- 1, 4a di aza benzocycl ohept en-9-y1) -

(T P RAN AR - Y meY SRRl BYTidin Y56 8.0
f) tr ?Eig%frggﬂciiob-@xéli Aadiizazeerhesyslehsptehepors- 9- y1)-nic

o (+/-)-9-[(2,3-Dihydro-benzo[1,4]dioxin-5-yimethyl)-amino]-2-pyrimidin-4-yl-
5,6,8,9-tetrahydro-7-oxa-1,4a-diaza-benzocyclohepten-4-one

4. A pyrimidone derivative represented by formula (Il1), (V1) and (VIl) wherein
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(+/-)-9-[(2-Met hoxy-pyridin-3-yl net hyl )-am noj] -2-pyrim

WO gliopgs7§1- 5, 6, 8, 9- PCT/IB2009/000293

t etrahydro- 7- oxa- 1, 4a- di aza- b@@zocycl ohept en- 4- one
(+/-)-9-[(Benzo[ 1, 3] di ox0l1-4-yl met hyl )-am no] -2-Pyrim
d in-4-y1-5,6,8,9-

25t etrahydro- 7- q¥f- 1, 4a- di aza-gpgnzocycl ohept en- 4- one
(+/-)-9-[(2, 3-Di hydr o- benzo[ 1, 4] di oxi n-5-yl met 1)-am’

noj - 2- pyri mi di o2 R2
5,6,8,9-tetra , "fiza- benzocycNohépyen- 4

- one b NN 1 IBAONO [0 O

(rery(wvn) Cand R2Nare 0
defined fo (1) according tp claim

1. ri sing as acti ve

i ngredi ent subst ance selected fromthe gfoup

consi sting of pyrjmdone derjuative represent y

formula (1) or ﬁgjts thereof(w)or a solvate thzglégf or
R1MaHd RL aré BSdefihe@$6rddthpauridPofFbahiilaX| tdtcdrding to claim 1.

6. A GSK3f3 inhibitor selected fromthe group of a

pyrim done derivative represented by fornula (1) or

salts - r r

0t hor b MElcaribnee g ab 2 &tve ThoRtbil Fhbetance selected
ﬁrgmothéi groupccarisisting df m]grirﬁidgpé durivstivd irquegedt’egir by forlmula (1) or
t herapeutic treatnent of a di sease cause .abnor ma
eieaherent 9na p9lvatesieresf s AmralethetRoh @CP%fyd@vgatqf@at[n Tto3.

to 3 for preventive and/or therapeutic treatnent of a

neur odegener ati ve di sease. 9. Conpound

accor dé.ny GSK8p anhibidor sélectedrfrarhehearoop efenpyemidane derivative

di sease 1s selected fromthe gro consi sti ng of
pFpRaTied by farguik 1) peSltR BP0 @ selvate thereof or a hydrate

ﬂ%%’cﬁagcﬁb&ﬁn y@ag%q( denenti a; acute stroke,

traumatic 1 njuries; cerebrovascul ar accidents, brain
cord trauma, spinal cord trauma; periphera
neur opat hi es: é&tino

t hj | . . 0. .
Conpound uBEByT ASCoRd I fiaims 5% b Prayenivhansdor therapeuti
RB5RINt of a disease caused by abnormal GSK3p activity.

8. Compound according to claims 1 to 3 for preventive and/or therapeutic

treatment of a neurodegenerative disease.

9. Compound according to claim 8, wherein the neurodegenerative
disease is selected from the group consisting of Alzheimer’s disease, Parkinson’s
disease, tauopathies, vascular dementia; acute stroke, traumatic injuries;
cerebrovascular accidents, brain cord trauma, spinal cord trauma; peripheral
neuropathies; retinopathies or glaucoma.

10. Compound according to claims 1 to 3 for preventive and/or
therapeutic treatment of non-insulin dependent diabetes; obesity; manic
depressive iliness; schizophrenia; alopecia; cancers; parenchymal renal diseases
or muscle atrophy.
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di abetes; obesity; nmanic depressive illness;

W@ ehppBT eni a; al opeci a; cancers; parenchynmal PCEmA009/000293

di seases or nuscle atrophy. $®
2009/ 095787PCT/ 1B2009/ 000293 38 11. Conpound
according to claim10 wherein cancer is breast cancer,

non-snpll _cell |ung carcinom,. thyrojd cancer, T or
el 1T CERBRPHNG BeprIS i it TDLRBPIET Sppcer s biars cancer,
were-ema@ii ngelt tured @iargindmbp tyrbir canesret ioreBasedl/ lukemia or virus-

therapeutic treatnent of nalaria. 13. Conmpound
'358%?‘8?%0?0 claims 1 to 3 for preventive and/or
therapeutic treatnent of bone di seases. 10 14.

Conpoupgd Slidee é&;o&jiﬁ%”ﬁ) (]ﬁ"ta@ésg Ofo pﬁeﬁﬁ'n?ré(\?entive and/or

and/ or ‘therapeutic treatnent nphi gus vul gari s.
thsrapesip diaatmentemaldgat o clains 1 to 3 for preventive

and/or 15 therapeutic treatnent of neutropenia induced

Lo o1 ok CPRPUI GRoobifipG i, FEMS cho Rord B rSvenild andior

ttecapesdic deatraebeof boed digeassgni ti ve and nenory
deficits. 2017. Process for the synthesis of conpound
of general formula (I) as defined in claiml to 3 wth

i nt er riédi Sompaunddefacaeding ntc| @laims. 1 to 3 for preventive and/or
therapeutic treatment of Pemphigus vulgaris.

15. Compound according to claims 1 to 3 for preventive and/or
therapeutic treatment of neutropenia induced by cancer chemotherapy.

16. Compound according to claims 1 to 3 for therapeutic treatment of a
disease characterized by cognitive and memory deficits.

17. Process for the synthesis of compound of general formula (I) as
defined in claim 1 to 3 with intermediates as defined in claim 4.



