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WD 2009/ 095788 PCT/ | B2009/ 000298 SUBSTI TUTED
ARYLAM DE OXAZEPI NOPYRI M DONE DERI VATI VES Techni cal

WO@PMIsTBE present invention relates to conpouPdBIR20¢0/000298

are useful as an active 5 ingredient of a nedi canent
for preventive and/or therapeutic treatnment of
neur odegener ati ve di seases caused by abnormal activity

of GSK3P. Background Art 10 GSK3(3 &ﬂ ogen slg/nt has
RUBRJETYTEP ABYLAMIBE QEAGEPNOEY R P)@“ |Wé
ki nase that plays an inportant role in the control of
metabolism differentiation and survi vaI It was

(:Lyh}ﬂ(%ll kyﬁwdentlfl ed as an enzyne abl e

ory ate and hence jinhibit glyco en synthase
was I akh& Presed i veadon Haltatesatokepmpayn sdhati argl U%Qﬁ“'t%ﬁjan active

if @d%rﬂ loF nélsme%hdamz fora@ré?déiﬂvté bh@ﬁotrlﬁerapeutlc treatment of
es fau protein in _epitopes,.that so

Tiaees Bl glsraRs SRty M ierid Ao il 35k

di sease and in several taupathies. Interestingly,

ase B (AKT) phosphoryl ati on of GSK3P
%%@F?Jh*hﬁa |l oss of its kinase activity, and it has

been hypot heS| zed that this inhibition nmay nedi ate
some @skBe gl &fde?’n @&nl‘h@'&iéoklhg%" spy %térérollNQrGi‘Pé’&éd serine,

hosphor Iatl tenl a pro
Bﬁ%l"?ﬁ‘edX ”f?ﬁecgﬁ?t Q!Prm %2 'mﬁ’f&ﬁﬂ t%o'?n'”u ﬂée fé’i:laﬁf Bitabolism,
di¥erentiatidn cand idurVigdll do Wepenidiany igentifisds o amatém@me able to

RSEnehlaBRRTF BEnto R ubbre puRiniead vaE e récdBhized tha
@SKadpnea@st Hdentical htaintauarprateioniiease i de (TRK1D tar efzyme  that
pﬁ%@gﬂé lat88haggesp A tiRg «%}ﬁﬁig%s' ”th%?”%r@“dakﬁe%ﬂnd to be

creases neuronal sur l:a%
hyRarhasphopflatedrin Alzieimacs dissasa@ndds sgreta taypathigs.

Ihféfr‘éétlrfglyo r@fﬁani k‘lﬂas@Bp(fA@GE)IMsﬁﬁoM&W@@ﬁ@SK@Bfréﬁﬁlwﬁ‘a a loss of

BHifa9 2hhYinf GnHE Fasdeen hesRisd Bt RIS Btpy mediate
spnwd of thqohiﬁeqlh@lf yeatotmphidvacers eMoredies, phosphorylatlon by GSK3p
y[f@ét{%@ﬂ‘?%‘% éﬁjeﬂf ‘nQ@I e elYﬂ:éll S&rg\{) nl'e%‘ﬁnlg S{"In Qf%hﬁ gragation by an
W'W'&HOB@%NQEPWI@@@W WN)NaVThese observati ons
ﬁ'&fsorlf:]'a\bp%é%ﬁﬁét H?%m&%’ﬁﬁpem Betififye mdyn KeQﬂf \¥¢ Skurotrophic

roc sses I'n A

pat hal o | zhe
adat'g%é%deeda@]%e .lﬁa@v'si@% ﬁ\fﬁ/ oum e BOPemPefig @Fimltor of GSK3p,
¢MhafEss inkritdtkniedis iprsuree Mmodeipeinahalsphinatidagdes atburonal survival,

through the induction of survival factors such as Bcl-2 and the inhibition of the
expression of proapoptotic factors such as p53 and Bax.

Recent studies have demonstrated that B-amyloid increases the GSK3p activity
and tau protein phosphorylation. Moreover, this hyperphosphorylation as well as
the neurotoxic effects of B-amyloid are blocked by lithium chloride and by a
GSK3pB antisense mRNA. These observations strongly suggest that GSK3p may
be the link between the two major pathological processes in Alzheimer’s disease:
abnormal APP (Amyloid Precursor Protein) processing and tau protein
hyperphosphorylation.

Although tau hyperphosphorylation results in a destabilization of the neuronal
cytoskeleton, the pathological consequences of abnormal GSK3p activity are,
most likely, not only due to a pathological phosphorylation of tau protein because,
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35 Al though tau hyperphosphorylation results in a
destabilization of the neuronal cytoskeleton, the

WQHOM0I568 cal consequences of abnormal GSK33 aRGT/AB2009/000298

are, nost likely, not only dye to a pathol ogi cal

phosphoryl ati on of tau protein because, WO 2009/ 095788

PCT/ 1 B2009/ 000298 2 as nentioned above, an excessive
activity of this kinase may affect survival through
ashenemtiwedt abmwenfam tm(oesﬁiwesatttMtyocbf thie gdnasec naayd affect survival

tﬁﬁ&{g‘:ﬂogﬁt H'Foidﬁld‘ ' g deiﬁ}%rgggrzgof d#o&étﬁ% gﬁac%n?l\% totic factors.

M@@ﬂves it haﬁ H@q@hﬁmﬂlwtawmv @ﬁdndw@%@cmﬁﬁe in GSK3p activity

r'e@b!t@' i o of plhb%HN@g/%ti%ndeﬁmﬁrqwethea pihisitigh  of pyruvate
uction and acetyl ch

ne in ener
Foasr@sen 2 SYuBlel: ShRUBE dkpersaunPIRLSHER: Aae: gegtyicholine
dymthexag.e that GSK3P may find application in the
treatment of the neuropathol ogi cal consequences and

the 10 cognitive and attention deficits associ ated
Altagetiaérz Heeseerexpetimentsle observadions aindieater thatuGSKedk may find

li8fién NRUMRIBRENRERL bY &hdl ﬁ@@%%étr@%blé’élhéénsequences and the

t hol ogi es where 3P is

qo&p,ltg/\ﬁ,sa%@ttgntlgrmrp@%@@@ssgmger eg/gly Aﬁ.‘P%I;ﬂg Hlesease as well as
dther saselapgi @ﬁbmSﬁe@Jﬁ@&sgéf@ratlv%Bdlbbas& arfiepther 22Hologies where

43t 38 oereiuatia Mipt RS CRAROR VR LU Sap2 o p 4795487 Trends in
AarmacBli&B4Sciencsy Vorhasnkar @ddiﬁﬁe@@f)ﬂfve) M &L486;s Journal of
H(ﬁ?ﬁb&ﬁje%ls{r? Z%Oﬂo@ﬁl '15‘1% 1@7”M%bﬁ(§malplf\’é§éé§ﬁq?§vlews Vol 22, No.

ease o tenporal denen

43&7t3r3§ﬂ38§)92)degeneratl on, Pick's disease,
progreSS| ve supranucl ear pal sy), WIson's disease,
ica

unt i n ? I sease (Th?cg%gurnal of. hj.ol o
heUtidpeteatyd KSREsesy MEES b BoSdipptifg dfarie, Parkinson's
dipeas’3 talopRies, (e2) EpntdPtéropordl dearmatia Bcodicebasal. degeneration,
685 oFss e hiReres 2 anda0o FbAE PalRE) AMibdn b Mibdid Huntington's
dlmaﬁe @de Joarediraf\iciogical chervistwvos 4., ¢No.afe |sssiea@feBeptember

tH0p» [ d 0 t
t?‘%@ﬁc tBZrzaI écpgéﬁsﬁeigﬁ%ﬂﬁh%u?ﬁ%l bﬁl?@ﬁ‘l% 2003)

tagr:ﬂ@ﬁ@@t'avaﬂ'udlzg vaggulasgenggya; %6‘3)5 P P.%weqtapr traumatic
|ﬂj©Hé§p@éerﬂﬁ/asélﬂbr a@aaéhuse(% g. 22 1@lAue endculdedegeneration); brain

ik apirel FarS  Banes SHvetanue: PRRb reffoShoSipean, igyrmal of
NelroscieaSE) Valn @2 spppdo t-30Be20@meperiphendl meurapathies; retinopathies
;{Fﬁil“‘él‘éum. Rt IBbE HNRMISo ShoWAGhat RhifidP bf B3P results
in neuronal differentiation of embryonic stem cells (ESC) and support the renewal
of human and mouse ESCs and the maintenance of their pluripotency. This
suggests that inhibitors of GSK3p could have applications in regenerative
medicine (Nature Medicine 10, p. 55 - 63, 2004).

Inhibitors of GSK3B may also find application in the treatment of other nervous
system disorders, such as bipolar disorders (manic-depressive illness). For
example lithium has been used for more than 50 years as a mood stabiliser and
the primary treatment for bipolar disorder. The therapeutic actions of lithium are
observed at doses (1-2 mM) where it is a direct inhibitor of GSK3p. Although the
mechanism of action of lithium is unclear, inhibitors of GSK3p could be used to
mimic the mood stabilising effects of lithium. Alterations in Akt-GSK3p signaling
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suggests that inhibitors of GSK3I3 could have

applications in regenerative 30 nedicine (Nature
WOG9/89588 10, p. 55 - 63, 2004). I nhibitors ofP@HRIH/000298

may al so find application in the treatnent of other

nervous system di sorders, such as bipol ar disorders

(mani c-depressive illness). For exanple lithium has

been used for nore than 50 years as a nood stabiliser

lvan@ 3Bo tleenpmbliddatyd tn that pathbgémesidopstlizophreniader . The

t herapeutic actions of lithiumare observed at doses

(-2 M) where it is a direct inhibitor of GSK3(S3.

IAl atiditigh, irrmlbitimmfaGS&&Botouidt berussfull int trieating scancers, such as

éqg&le%ﬁsﬂ dpr‘o@[Hb@ Brehst, ‘ﬁB éelfﬂtﬁ'gd%é?ém‘z& 1 thtoidEaRcer, T or B-

AR nge Ium 'terations
Gell laukaemRrRAH several Ving- lo@y tyrpouygggor example, the active form of

EGSKBRBHROHELNA t3bé @wﬁ/aaédsm ?@%Tddr? lof ealopsktaincdriter patients
esl s Z0 enla n a 1 Ll on

& @%Eq@ncanléS%égu RISTRHAL (AP P aEASs o-Agpendent

apyptosistarld aptagehises, tuMc&agrtthonermtlbn af| GSKBfAgalso enhances

'giﬁéﬁ -f80Eed tagéﬂ{)t%g ifiphostate Ja&fer%’ellin@@' bé%@%ﬁ”ﬂays a role in

severa us-1

thetdywanties af the r@m@swagleo@@h infHiitars tah Cb%K eveMas chromosome

mB@emeﬁpéﬁd qéa@%% afdtlsatiB i CEF mRAbiDUESS aaacia prometaphase-like
i nhi btlon 0 n coIorec&@ cancer C

afFast theke s mlaaéaetgaéﬁpse%(ﬁepw QW _gihes b Gt cQther possible
dppieatigiovibh.GSKBB binhibiarofinGitdsJ thexbpy fenhame-essulin dependent

RS P ARSI PR RRRREL o tne

mtotic spindle and inhibitors of GSK3l3 prevent
Iﬁﬁfoﬂm%s umgﬁv@ﬁﬂgg rﬁ%a‘s%aﬁggﬁ‘ﬁ G GERD! 4 %ﬁhbﬁ@ 6’ffth|s enzyme

m crotu es and t apha arrest t
faun lim Plasmodam FIGEATER 4 PhoPIRFaYSeEs they Faulsl be Used for the

t@ndgllf?fegg@tﬁﬁiawr% (wummtetma lﬁysncésats&%gmmgnt 9086, 2004)

e or non-1n l.Q

ReVa oot BB SANGTES Ay SRR e oiBled Sdigthe role of
WntiLBREor pathfwdyumas @Ksﬁﬁa]my adags.ﬂatonhldn‘i t bph&SKBiasan accrual.
Iﬁﬁﬁ:)ﬁ%l O%fOfGé}@leegﬂéyf@ thfo%ﬁﬁbgugrl-ta gétl'rﬁﬂ | of canonical Wnt

alc parum as COHSS& ence
sigralling. Because ddficiant AVnk sigpiabitgi hag deen lmmipasegu ipadisorders of

rédtéed B8de rﬂé%s]s 39e3p #AiltHors n'?é%ﬁﬁ@b' Be ubed Fod8Bhg disorders of

enet1 cs and anj nal st udi es. have pointed out the role
rgfucen DERe MAs. BeReiRlgtesPAhalgoEs. PEEIPIRNS of bone
Ressrdar tdlaécent | ddta bGSKBB iphibESKS Ivight ddsudend irhehe treatment or

FRVSRBIES PARbhYAL lhaR, canoni cal Wi
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.

Inhibitors of GSK3B may also find application in the treatment of parenchymal
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inplicated in disorders of reduced bone mass, GSK3P

WQ H9/PIST8 s may al so be used for treating di sdtEB3009{000298

reduced bone mass, bone-relatgd pathol ogi es,

ost eoporosis. 25 According to recent data, GSK3P
inhibitors mght be used in the treatnent or
prevention of Penphigus vulgaris. Recent studies show

rtahalt dicSKs8ést(Nelsohi Bl Kidrieyemteraationatphdvarseenenline phblication 19

g REBT B SRSV sy PR T Bup P . 5ok cre
(283} 20k 1358-86fJuced by cancer chenot herapy. 30
Previ ous studi es have shown that GSK3 activity

ecreases, ,LTP, a . el ectrophysiol ogical correl ate of
[ﬂéﬁ{a?‘ffrec‘?j‘ﬁé_ﬁlm‘ﬁttp suggesting that inhibitor of
thi's enzyne A¥pyb; Baver tRE QrEstttihvemtidAtis b Yovide compounds useful
Procogni tive effects of 'the conpound could find

a@p;anu estiveningadiente of r@améwammt nf@ﬁDP’SEVééf'Y%l argd/or therapeutic

GFRUBASESf aghisdadh enltl By e AL GRR i AENiLs AR particutarty of

r@ﬁ%ﬂége\fﬁrétméakjié&%s W@é%éé@ﬁﬂ@ﬁ}/ SRicHpitr BNt prodde novel
ot her conditions in which such deficits are observed.

conmicsindsr siseful GBK3p adlivealingredientl efp imadicameant thet enables

n [
rocSH B b S26ERERY PEheBpddndtny Wieases spon, s Algheimer'
diggsenat i onal Advance online publication 19 dec 2007)
and in the prevention or treatnent of nuscle atrophy
(J. Biol. Chem (283) 2008, 358-366) 5 Disclosure of
THAS, | IRV Gftofd) &bjtﬁgt Ppéseweiﬂ%ﬁﬁ&m haly € n?iﬂedi S 1g;@)t‘?\pounds
provi de conpounds use as an active 1 ngredi ent

Umdemnhhfbﬁtbrpraz:ﬁem|a@u&ndG®K3[3herAseat fesult, they found that
treatment of a di sease caused

i%g abno rral gKSO . .
capmaunds, reRersentrg by de delioping ommalad @ fesiEed activity and
v&’éréeﬁs?%l 4P %gﬁ\‘?é flh@@'d‘e\ﬁft 4hg ﬂ%ﬁﬁméﬁt tf%’{' @rré\)’érﬁﬁe and/or

nove conpounds use as an active Ingre
thedipeatietreatrhernt of nlad bEsementored diseasesl/ or treat nent
of neurodegenerative di seases such as Al zheinmer's

di sease. Thus, the inventors of the present invention

Trl‘\%vﬁre'sgﬁﬂﬁw'v&hﬁ&\ WKQMQ)%S doaR -°df rtﬁe 'u'i\hérﬂﬂohothé pyrimidone

activity agal nst a result, found t hat
derivatives represented by formula (I) or salts thereof so|vates thereof or hydrates

thereof:

R3.. ;A)Tz/ﬁi

(1
wherein:
Y represents two hydrogen atoms, a sulphur atom, an oxygen atom or a Cy.; alkyl

group and a hydrogen atom;
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conpounds represented by the following fornmula (1) had
the desired activity and were useful as an active

WQ Hgv/edirent of a nmedi canent for preventive and/(@i1B2009/000298

therapeutic treatnent of the aforenmentioned di seases.

20 The present invention thus provides as an object of

the invention the pyrimdone derivatives represent ed
yforrrua | alts thereof, solvates thereof, or

O aPERSEES s hihdopn SRy Snatityg elirodes Sof IOSERH &) g hydrogen
htont | or 20 OBy grdup RS SURHW  Biten hﬁdMRY]e%OQEU@ optionally
sul phur atom an oxygen atomor a Cl 2 alk rou

aulestiiutied dryoenorivengronps 2bosen §578a Cﬁeﬁlkxﬂsm cmbmxyl group,

8 e FRRIBLS. 4 e RoS BT b Gups ) RO ORHRY

R1Seppdsentsad QB or 4apyridihe g @r U, 0ot B@yahhdine nng, the ring being

substituted by one or two groups chosen froma

QPﬁQfla"grSG%t'tUg?%%?&ow algyl QlipuP, & Cea Aoy 1IB6YP §F am?'%?n atom,
5

(i +FRRRCNE, PATERGER ALY Gk Rrodf ok aR e i,

BprepreBemtma bemzpnet hirg rorrrg nlaphth‘galercﬁotlngx,nﬁiel y’ngs being optionally

Sty gt o Bnsubsisdenty ssldbd edhn 210k HifUrg & halogen

ﬁﬁaﬁ 8l @/L ﬁrﬁﬁﬁg@ha@d@il@ﬂ@%@é gl C'R% hQIBE;@ﬁﬁfHOS afkyl group, a

benzene ri ng or a naph hal"ene ri ng, rngs bei ng
ydrosylagroyp, 8ubsd alkaxy @royp,1a Ca z@@bb@geﬂatadt glkoxy group, a Cis

SRG515 bR, 300 SRt e 3.2 PSR BufipBoup- O

al kiyélk)@émum droliy drapX Ydcefisau yrodp, Clan6 aahuhowfwwu@oup a 4-15
2 per hal ogenat ed al koxy group
ranemheged fhedgnocyelisugrour. thisr group wggl@pfeﬁa%)mSHBSmated by a C1.6

al p a
G PRI ANI0 AEAP2 T o AIMEIAR goup. @ O
Hald§enated alkyl group, a hydroxyl group, a C4.¢ alkoxy group;
R4 represents a hydrogen atom or a Cq¢ alkyl group; and

n represents 0 to 3.

According to another aspect of the present invention, there is provided a
medicament comprising as an active ingredient a substance selected from the
group consisting of the pyrimidone derivatives represented by formula (l) and the
physiologically acceptable salts thereof, and the solvates thereof and the hydrates
thereof. As preferred embodiments of the medicament, there are provided the
aforementioned medicament which is used for preventive and/or therapeutic
treatment of diseases caused by abnormal GSK3p activity and the
aforementioned medicament which is used for preventive and/or therapeutic
treatment of neurodegenerative diseases and in addition other diseases such as:

Non-insulin dependent diabetes (such as diabetes type 1l) and obesity; malaria,
bipolar disorders (manic depressive illness); schizophrenia; alopecia or cancers
such as colorectal, prostate, breast cancer, non-small cell lung carcinoma, thyroid
cancer, T or B-cell leukaemia, several virus-induced tumours and boné related

pathologies; the treatment of parenchymal renal diseases and in the prevention or
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menbered heterocyclic group, this group being
optionally substituted by a C1_6 15 al kyl group, a

Whogeissat om a Cl_2 perhal ogenated al kyl gr oUp/1Ba009/000298

Cl-3 hal ogenated al kyl groupg a hydroxyl group, a
Cl1_6 al koxy group; R4 represents a hydrogen atomor a
ClL 6 alkyl group; and n represents 0 to 3. 20

t?gég{e%kggmﬁpfq?g&ggryﬁgpea o @gﬁggm ?%éné%é%orygeficit.. The
AUk MdnP 866! 'aq fifd %H%ﬂ@%rﬁﬁ'r@ bgErativemddISinedr oup
consisting o e pyrimdone der|v tives represented

by formula (1) and t he phyS| ol ogi cal |y accept abl e

A cuiet “SiReieRts 18 1R8r B9l oRBEI b LierBl 2rfProvided the

éTBFErﬁ&ﬂRi?kd tljﬂé(ii%aﬁfe%t PWPErSiRd thdie dkeasesr ar@NheoRR@generative
medi canent which is used for preventive and/or

diseasgscand caret pelgciashfront tie giade scansirting of Aiedmgas disease,

V@{ﬁ}%{oﬁ? Iﬂ\élgég‘? f‘ﬂg’r"%\t}ﬁﬁ? a(%g eﬁ%ﬂédr q?'%gr g%g&lij ﬁgﬁfg corticobasal

d@@bf’@fﬁn FHick'e disedege prRigré ssive dueme&ewmzhlsy) Wllsons disease,
dition other di seases such as: Non-insuli.n

HepEIgiRms ansae@@,ei?rp@u@weﬁedaaseptgrsert gementia iqyding vascular
éﬁt & adld % foke %Qi fﬁ% Qfaﬁﬂ‘la?tf&r ﬂﬁfrﬁs( WProvascular accidents

resS| ve I| ness I zopnreni a, opeci a or
(ea;ncege relacl;d,fd amacalaor @epeheragtiooft direin Ereasspisangerd trauma;

| | |
AP FIETH o SSesBFal PONPIRI) 1 aBLw S TRgur thpathies and

QUrE?orﬁﬁ §ﬁSQhepﬁBF&h@ﬂﬂlcﬁ'fed hRliddreastnnthedform of pharmaceutical
parenchymal renal diseases and in the prevention or WO

mnm:lsﬁmﬂve@wtmmg H;@oam;\@oemn@ as aatantive ingredignt tegether with

at r o trea cognitive and nenory
iére pl%rgnaqeéli,f:gl VeC?OUI d also find an

N@Dﬂuhﬁéflémbbﬂmﬁé?ﬂﬁnéf ahkV Brésefit Cinventidks tharehere provided the
enbodi nents of the present inventiaon, there are

qjo@mmi@nteﬂe medigaaieste Mteseiad thedikonesnt related einsthalegies are
%g&ﬁ,gg are neurodegenerative diseases and are
d°f rom t he group consi sting of Al zheiner's
di sease, Parkinson's di sease, tauopathies (e.g.

Fronto tenporal denentia, corticobasal ner at
e Rreseat daendion auaaeeﬁngssa@r'awawe% %é}?%%/?ct'v'ty comprising

an%ﬁ%‘?@?dﬂa‘é% nt a% teogelécfebsﬁéﬁmew%gm ggﬁ§§§r‘?‘g of the

g vascul ar

@eintidond rdﬂfﬁ/aameb Qifhffexrmutar d)nand ahéengaltsi dereof, and the solvates
cerebrovasc:ﬁl ar accidents (e.g. age related macul ar

thegohandithe )’dr%‘?%ﬁ '8®fd spi nal cord trauma;

According to further aspects of the present invention, there is provided a
method for preventive and/or therapeutic treatment of neurodegenerative
diseases caused by abnormal GSK3p activity, which comprises the step of
administering to a patient a preventively and/or therapeutically effective amount of
a substance selected from the group consisting of pyrimidone derivatives of
formula (I) and the physiologically acceptable salts thereof, and the solvates
thereof and the hydrates thereof; and a use of a substance selected from the
group consisting of the pyrimidone derivatives of formula (I) and the

physiologically acceptable salts thereof, and the solvates thereof and the hydrates
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anyotrophic lateral sclerosis; peripheral
neur opat hi es; retinopathies and glauconma, and the

WQ009/e9983% | oned nedi canent in the form of PCT/1B2009/000298

phar maceutical conposition cgntaining the above
substance as an active ingredient together with 15
one or nore pharnmaceutical additives. As further

P deheBan eI EER TR NG RRURESHRAIET  ho

bones £&|,368%hePShNHeLB) £21184 Bro Feﬁﬁ’@%r%'asstrglghfrBEbranched or

present invention furt fer prowlgis an i nhi bitor of
QS@I(Bé[kyhgthLNDI Inqmmg)r‘rpim&ca@onaaiom aptionallyi sipstititedtbyea straight,

%;J?Bf% %ﬁegy?f Fi P@‘é(g @Eacf'uh‘%e 6‘?’%#%“%@; @‘VF %g&LDw ‘?tﬂyl group, n-

;Sr’@@?le@f)upal?s@pfdlﬁll gﬂbu/pﬁtrﬁﬁutyt §ﬁu@0fso®ﬁtﬁll tdﬁ@u@yﬁcﬁblﬁ?l group, tert-

t hereof. 25 According to further aspects of
tputéls@r@up; AwEitylgrouphispeenty! gros; @@apantyhefm 1f bdimethylpropy!

Hef¥ oskA b Voh R BREU 'GobbRAITBILP broug and s ike.
acti viThe Cyhiathoxyarpup sepreisbatssare plkyfoxyaghoupirsaving mdo 4 carbon
tanatlent a preyentively and/or therapeuticall

apmclarvexalelentmenoxy GGHE: SHaxVseralis: HHOPPBIaTaMP. isopropoxy
p g i Ngesl t t d
OB PR ToURIIRbuRY FEfiE PSP LEp, fort Mioxy group, an
thedikepf, and the solvates thereof and the hydrates
t her eaf ; d a use of a substance selected, fr
gr oupoltc,rtﬁwg"ggg?'ﬁé’%%? r@p]ré-:‘sw& E?rﬁlé%rﬁbe &bfqr\, tpwﬁmgfor lodine atom;
for mulghd €)_, pBFhdIbGend18Y B1K91 66 Ye e Bh Ik wherein all
t her eof aauzjﬁt he Q%Gr:/at es k?/hgrggalelgn% t he hydr)gtgzgj% i
thednovsTBataPTy hppe dEsncodBYRited byt halsigensy farrexample a CF; or
ufacture of the aforenentioned nedi canent. As used
rein, the C1_6 alkyl group represents a straight or
br anc ik Q.3 t@?ﬁ?@@w&ﬁ&)@lkﬂr@gpgh@prmm tad 8lkghgloup wherein at
atons, optionally substitute r branched
|©?Ste9613|h€z'd@996' haswot baessy é‘ig @03@9@ Mgr oup,

ethyl ﬂ{eoégﬁp’ | Sa@{}%%m{nogr% 'reﬂ)r%ge affliy! roup sy substituted by

n- but yl sec- grou

dmﬁy&ggrailayd gmqmszqﬂ eguamqhe meib;elarryhoggtmm, ethylammo group,
neogentx arou di met hyl ro yI rou n- hexyl .
PBHBMING oS ORI RO PO RATIHITY: oG5 Rndisphuyiamino

drolig; teWBu@i‘arﬁm@' &P, %%ﬁtvw)arhfhlérﬁl%%ﬁt %cﬁiénﬂrlgbfﬁ@()group and the

group having 1 to 4 carbon atons for exa met hoxy
likeoup, et hoxy group, propoxy group, isSopropoxy
The Ca,.12 dialkylamino group represents an amino group substituted by

two Cy.¢ alkyl groups, for example, dimethylamino group, ethylmethylamino group,
diethylamino group, methylpropylamino group and diisopropylamino group and
the like;

The 4-15 membered heterocyclic group represents an unsaturated, fully
saturated or partially saturated mono- or polycyclic group (for example 4 to 10
members) containing one to seven heteroatoms chosen from N, O, and S.
Examples of heterocyclic groups include pyridine, pyrindine, pyrimidine, pyrazine,
pyridazine, triazine, pyrrole, furane, thiophene, pyrazole, imidazole, triazole,
tetrazole, oxazole, isoxazole, oxadiazole, thiazole, isothiazole, thiadiazole,

pyrrolopyrrole, pyrroloimidazole, pyrrolopyrazole, pyrrolotriazole,
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10 group, butoxy group, isobutoxy group, sec-butoxy
group, tert-butoxy group, and the |ike; The hal ogen

WM I5E8% esent s a fluorine, chlorine, brom ne@i1B2009/000298

i odine atom The Cl1_2 perhal ggenated al kyl group
represents an al kyl group wherein all the hydrogen
at ons have been substituted by a hal ogeno, for exanple

i?rgg: gg&riﬂadz% %Fﬁg@ s Cl > haI 8%2@65% ggssxljngﬁrée Pisoquinoline,
&lMﬁ’(‘SIQ&en hialdie, bé@fho&émé ' hUFn%QoI‘ﬂ'}é anBph®@abinat obénzotriazine,

he Cl 6 monoal kyl am no group represents an am no
r@rrtﬂg@ysmwt ut edPYidopyrRZIT®, 6 almyidogyddazingor  pyridotriazine,

L&F@‘E‘gpgyﬁlrﬁgﬁgrouﬁﬂ%&g&p&ggm gt hﬁgﬁéﬂl@(ﬁpﬁ%@%&q ﬁ_ﬁwlwdotnazme
gyragipopyraehd, yl wrramo;gyrmazmd; ergyrézihyiriaringy gyeidazinopyridazine,
RO e o RSl cpRESRHAZ - iagol o pdoiizine.
%ﬁ%@m@ﬁt " RYzofufn Cﬂer@z@“ %Shergé O&¥z0 é]ﬂ{loﬁﬁé}% Syrrolopyridine,

am no group, eth I'dm no rou
id"ii@aaiqdyamrleo ar cpwazofepyndlrm opyI ml_azokmpgndmp, and tetrazolopyridine,

di ﬁgﬁ)&gﬁﬁ@r 383’ Q,FR’@I %Bef e&vé@iq@rmdmsattgpécglgaynmm:ne

tettabdlopfithidigé ed 8 sg 0
pobyc'y?cfl C group 9?%@ ggﬂaa%rrlpgile\é 4 W%ﬁm )byrazolopyrazme

toenolapyriaaineone tetﬁaa@oeyrah@teer ofyTaORYRdaanef r omidazopyridazine,

@&%ﬁ?ﬂg‘%%}xﬁﬁd ﬁg?olgéf q% CeyCI k%#gic}tﬁﬁldag%l udepyrrolotnazme

iMidazAgange, pyrabldtBazing! rt@éﬁ)lotﬁatla@e tetrbzelptrizizine, furopyridine,
i mdazole, triazole, tetrazol e, oxazole

|
fﬁsc{p?/glgmﬁ@e oxXHEnRYsTiBe, t firapyidazingot firaiinzine, oxézolopyridine,
5@2@&1@%%@% pyrorxgE&B {9 pe‘g’{%ﬂiﬁég%@%mg oxazolotriazine,

pyrrolopyrazol e, pyrro tr|a20l
|§’@3’dzloB&Q@ﬁlr@O%&az@opmrdm msdxxazd)lepyrazme isoxazolopyridazine,
im dazoggrazol e, azqtriazol

'?%’Eﬁfl?i oftping Oxéfjh‘"ﬁe qpb{@dlnﬁhmgsgzgﬁgyrlmlﬁgxgxlaﬂ@zolopyrazme

%}Py?iﬁaéﬁ‘\%pht hyddlaNSFotriBSineot I i B&hitkazole, . benzisoxazole,
yr| rimdi ne, pyridopyrazine, pyri dop(i%l dazi ne,

tmrrznodadnazalﬂ, ne, thgnopyrigimsri mi dhne@opwrmu elopyr ahienepyrazine,
ri.mdotri.azi

tB Igﬂyﬁ rﬁég?ﬁ;%%?/&ﬁ%lﬂgpy” gg%ﬂgpyndme, thiazolopyrimidine,
tRMZBMIpYPAAINGZ I Nehia ISP ERBLZINGDY I itHidzbld&iazine,  isothiazolopyridine,

isothiazolopyrimidine, isothiazolopyrazine, isothiazolopyridazine,
isothiazolotriazine, thiadiazolopyridine, thiadiazolopyrimidine, thiadiazolopyrazine,
thiadiazolopyridazine, thiadiazolotriazine, benzothiazole, benzoisothiazole,
benzothiadiazole, benzotriazole, benzodioxepine, benzodioxane, benzodioxine,
diazepane. These heterocycles can exist also in a partially or fully saturated form,

for example as an illustration dihydrobenzofuran, tetrahydroquinoline, etc...

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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pyri dazinotriazi ne, indole, isoindole, benzimdazole,
i ndazol e, indolizine, benzof uran, isobenzofuran,

WhHY018% phene, benzo[ cjt hi ophene, pyrrol opyrR@i/HB3009/000298

I m dazopyridi ne, pyrazol opyridjne, triazolopyridine,
tetrazol opyridine, pyrrolopyrimdine,
i m dazopyrim di ne, pyrazol opyrim dine,

ri azol o |m Otetrazolo rlmdlne
%me\ea 9. 'ncm%ea aa.ew @?%&X@@rsﬂﬁsn@ alkali metals
And %ﬂ@llﬁ@yéaﬁﬁ'i Fr?etal"seédcﬁzgé qiﬂ'){urﬂz'sBGvum potassium, magnesium, and

pyrrol opyri dazi ne, i m dazopyri dazi ne,
ealeineo| saitgr oﬁmmenla endzammesr sidely iase methylamine, dimethylamine,

AIAATSIRL . BB L By mstpingngene, v
Elgﬁyamiy@tﬁyl)@zpdiémnéur QRarhind-DenethyIur-pryfydnal, di 8thanolamine,  N-
furopyrazi ne, furopyridazine, furotriazine,

r@@ﬁy@glg@gmqn@,, Aed Lig;ugz%ymﬂ @Wahqﬁwgh masic amino acids such as lysine,

PRRER DG wAH o D R PaRe ARann b blde cBfipounds are

prépd Ao \PeMhaardgrocede’AodIPRYSW S Bziheeart.
i soxazol otri azi ne, oxadi azol opyri di ne,

oxadi azol opyri m di ne, oxad| azol opyr azi ne,

oxadi %ﬁé@g% rda%?cé g@ S zgt%)@n‘?[% Eé %blﬂ@e %ﬁ@zm‘tﬁz&hrﬁeral acids

benzi so I enop
dutheas hydrochdone acid)i Iwuin@lymamc reeid; Z@altsh mthopr;gaundaamde such as

qtqr% |§2§%@L$ﬁ{§$w§t§él i %{%p%;éxg%jgﬁyp%rgé %ZC?A or%%[ eic aqu1 ralic acid,
éﬁhéégloo‘shbéﬁlcnﬁold | SO fﬂewrclé&msnd the like,.

I sot hi azol opyri m di ne, 1sothiazol opyrazine,
i sot hi B boipyaddition aelts of thetbrasiz cdrmppinds aeg prepared by standard

Qrﬂp%{gqrggg%g zl%rlgg/;/ HE thte[] | %H‘fﬁ%bogéwg’dg; nﬁ%'e not limited thereto,

diSscdhgzied feki BaEenf . arPefistudi AESH A soRfidAAtSHRAIRIngZBk&ppropriate
25 benzot hi adi azol e, benzotri azol e, benzodi oxepi ne,

m@adﬂ&%ﬂnﬁ thisesattoR @xamatmgjtf@zﬁcﬂah@ orfiysigacting the free base
%g:{ ih 3 Yoclnfén %?5‘arﬁé's%§ve§\ %ﬁ \A/ﬁlcﬁ‘ caé‘étt{né"s'a}i paﬁé&%%.rectly, or is

ustra

glebipitatedenitto b wezdnd tcﬁgairab)sdlveqtudmdanr‘rﬂa obtained byAconcentration of
| eavi ng gro@g L. represents a group which co

d b -
thgs$qlytion. eBye il Weh $aBspe tUReddto Hiekars éﬂreoaﬁ%n%ﬂﬁ't'on salts
F@Eégrprr%@%' tHb owﬁlloh oY, - wﬁerprml?ﬁeén\ﬁltﬁ hee free base,

he conpoun represented by the orenenti oned
[jr(armalcaumda)llyrm)pebta’ain asats| tthainis,28eB¢ 09bFSS anions are relatively

.PCT/ | B2Q09/ 0002 h [t i
QRSO (8 PB TR e aRTon P aapeeu el Sokes BFIHA S, so that the

et fidlak prdpetti@inhBrém it F&€ Bads atd hbi smpastRisEdby side effects
pot assi um magnesi um and calcium salts of anmoni a

agedbabients thacaniass.médthoughv medicinaret agdeptable, salts of the basic
compounds are preferred, all acid-addition salts are within the scope of the

present invention.

In additon 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 (I)
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trimethyl am ne, dicycl ohexyl am ne,
tris(hydroxynet hyl)am nonethane, N, N5

WOh2089/p3pa@%8%0xy et hyl ) pi per azi ne, PCT/IB2009/000298

2- am no- 2- net hyl - 1- propanol , gghanol am ne, N
met hyl gl ucam ne, and L-glucam ne; or salts wth basic
am no acids such as |lysine, 8-hydroxylysine and

argl ni ne. The base-additjon salts Ofs\a,:gdfjc compounds ... o
f&?é h3yecRng Off MYeRVRIRPHICHFHPAR FHEDSWEYS 1ok MRRut G RO HRMIStry ©
é\&‘nw% %a%‘ﬁ' StofOUYRe P RS} TrdePERABhEP blenéltﬂéiem (R) or (S)
m neral acids such as hydrochloric
m-gomtmm cargtitie demivativevirmay adsinas %ter&msmem agch as optical
lgtg:r%tgrsc ncﬁ‘fglgéteg Sor%ﬁ'gacl g\%lggqtaFe%rl%g?ét{erscl N l?l”& ffog @in&.rglxtures of
f6tedisdrhérs, Cradindte AMEOtfe aikied fa@NQvitHve thekecopd Nsf the present
acid-addition salts of the basic conpounds are
iprepiared by standard 15 procedures well know in the
art which include, but are not limted thereto,
di ssolving the free base in an aqueous al cohol

ladd firlst embodithamtrofrige tdvenaplp,rtbpré Btp‘:rovﬂe'dotompbunds wherein
|solat|n%the salt b 3{at|£% esolutlon or by
Y ERRIEFARISIAN0NYIEs A e°r RAVEROSRT 819S:an or gani ¢
fpédf@%nts'ap dMH ch case the salt separates directly, or
precipitated with a second organi c solvent, or can

Fbie rextrleaemedarbwnmuemw 4tpyoidingf rirkpot hesuhstituted ¥-pyrimidine ring;
@g can, be usgw,t 0 prepare the acid-addition
(Q%res?rﬁt&%téydﬁpg?réﬁ v those which produce, when

RONBpRaEN th behgerdd @RolRhtionally substituted by 1. to 4 substituents
pharmaceutical |l y-acceptable salts, that is, salts

sehrated &iond AsCas alkylegraupya ihplogennaemb @ Ch-o alkexy giewR an hydroxy

BTG P S Al SRR SR sl troup, an

dxXeRlidxdle geoup,ahe sxddhiroki goupf being optionaliy substitlted by Cq.6 alkyl
the ani ons. Although nedicinally acceptable salts of
grﬁép@gﬁ@geﬁcﬁﬁ@urﬁj@ a@'@OiSY gf4r ed, all acid-addition

ﬁ@lré@'g‘g%ﬁts‘%r{ ﬂyé}hgeﬁyr | ni Erég;@‘rﬁts 8" SRt olR \Gi Y fr@é‘gase or of

ion t Ivatives represente

dyyadditon 3alt afithraamacidi oned for mula (1) and salts
thereof, their solvates and hydrates also fall wthin
the scope of the present invention. The pyrim done

%\%&'o\f% 6%@1h8§%ﬂ|'%d R¢ehhmvahis e BRNEhGNE th e | Hereinafter.
2009/ 788 PCT/ B2009/ 000298 10 may have one

mwmretm@ynm of the: prasent invemtion A npblimited by these compounds.

TS hGRRBEENTEH e ep RUPRIET TG R g 0™ 1

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

of table 1 of formula as defined hereunder:

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

7-oxa-1,4a-diaza-benzocyclohepten-9-yl)-benzamide

2. (-)-4-Chloro-2-methoxy-N-(4-oxo-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-7-

oxa-1,4a-diaza-benzocyclohepten-9-yl)-benzamide
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configuration, and the derivative may exist as
stereoi sonmers such as optical isoners, or

WQR0a%0B7#0i soners. Any stereoi soners in pure fROTAB2g(INH00298

m xtures of 5 stereoisoners, fficemates and the |ike
fall within the scope of the present invention. In a
first enbodi nent of the invention, there is provided

o oo G B2 Re o AEESERE P nH A s b B B gro-4H-7-

an osdé‘ﬂ%%liéz‘ét%z‘bcwlbhéﬂ)t@ﬂ d-ybefpamidibst i t ut ed
4-pyrimdine ring; "R2 represents an hydrogen atonm R3

represents a benzene group optlonally substltuted by

1. .t '

ar 3U3+fig§l@ﬁ|§t’o ggg%tg%ﬁ-ij-%fiig)%ﬂj gl ;ggm.a. JES% glél te d'ahx()i/ro-4H-7—
15084-0Un-dRizasha e cyelon@pte A-93 thﬁémﬁjeal kyl) gr oup,

an ani nosul fonyl group, an oxadi azol e group, the

oxadi azol e group being optionally substituted by Cl1_6

al kyl ., 0, en Q140 ‘ |
oty dL PRI e AR B (DO ZRIiRI AR 6 89

f otemabrfydm-ﬂHeé-olxaQMaydlazfa -benzoayclohéptensiivl)-beinzbmede

acid. 20 Exanpl es of conpounds of the present

invention are shown in table 1 hereinafter. However,

thg, IERR8-ArhiddI2-rRERSRAN- 14NN DLAMMiin0pl1-51978 t;99t@tral9iydro-4H 7-
t hese conpounds. The ‘nonencl ature is given according

t ooxajPA@-diazeherzocyclohentard-yhpeozamidet he present
i nvention includes the group of conpounds of table 1
of formula as defined hereunder: 1.

( gr 9)(;/4% mh@g@x;i4wm 696532 pyrrdidin«g-y2-58)8 [ 9ictiahydroth H7-6xa-
et r ahydr o-
7- ba-diazarbgnzoeydeheniery St bhesLEAmoYLbgnzaRideni de 30
2.
(-)-4-Chl oro-2-nmet hoxy-N-(4-oxo-2-pyrimdin-4-yl-56,8
98t ¢+ pRyldDimdiHoXy-N- (4-oxo 2-pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-7-oxa-

1, 4a- di aza- benzocycl pt en-9-yl ) -benzam de WO
PO IR o e N ST
(+) 4- Chl or o- 2- met hoxy- N- (4- oxo-2-pyrimdin-4-yl-5,6,8

, 9-tetrahydro-4H 7- oxa-1, 4a-d
i a%a{beh2SePiuhethopy-Bh(Doxd-2)pyienidimad-y&5,6,8,9-tetrahydro-4H-7-oxa-

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

10. (+/-)-2,5-Dimethoxy-N-(4-oxo0-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-7-

oxa-1,4a-diaza-benzocyclohepten-9-yl)-benzamide

11. (+/-)-5-Chloro-2-methoxy-N-(4-oxo-2-pyrimidin-4-y1-5,6,8,9-tetrahydro-4H-
7-oxa-1,4a-diaza-benzocyclohepten-9-yl)-benzamide

12. (+/-)-5-Bromo-2-methoxy-N-(4-oxo-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-

7-oxa-1,4a-diaza-benzocyclohepten-9-yl)-benzamide

13. (+/-)-2-Methoxy-N-(4-ox0-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-7-oxa-
1,4a-diaza-benzocyclohepten-9-yl)-benzamide
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4.
(+/-)-4-Fluoro-2-nmet hoxy- N (4-oxo-2-pyrimdin-4-yl -

WO B0902588% ahydr o- 4H 7- 5 PCT/iB2009/000298

oxa- 1, 4a- di aza- benzocycl ohept gn-9-yl ) - benzam de 5.
(+/ ) - 4- Ami no- 5- chl or o- 2- met hoxy- N- (4- oxo- 2- pyri m di n-
-5,6,8,9- tetrahyd ro-4H 7-oxa-1, 4a-d

'(i‘/zﬁ; TEERAEHEC 538 o (-t 2 DRER By i S-tptrghydrogdH-T-oxe-
8, 9- A & BRVSERottidhepten-9- ylcarbamoyl? S)henyl ester

oxa- 1, 4a- di aza- benzocycl ohept en-9 benzam de .
(+/-)-2-Met hoxy- N (4-oxo- 2- pyrlmd|n 4-yl -5,6,8,9-tetr

ah 120X a-
42 Qi GLR MBSy e eomet L 3 PR Y Y 4 BesZapmicin4-
/yl-S 638 ,9-tetrahydro-4H-7-oxa-1,4a-diaza-benzocyclohepten-9-yl)-benzamide
+[-)-2, 4- Di net hoxy- N- (4- oxo- 2-pyri m di n-4-yl -5,6, 8, 9-
tetrahydro 4H 7-oxa- 1, 4a-d iaza-benzocycl ohepten-9-yl

U B B k2RI 0 68 Sfelphidig 4 o
t et 4dvdihiza-Hnzocgpolahe@Bn-9-yl)-benzamide
1, 4a- di aza- benzocycl ohept en-9-yl ) - benzam de 10.
(+/-)-2,5-D nmet hoxy- N-(4-ox0-2-pyrimdin-4-yl-5,6,8, 9-
t eyyzaly Ay o-gdh; 0-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-7- oxa 1,4a-diaza-
oxa- 1Q4a di aza%aglgocyg ohepteny 9-yly- benzgm de
11 benzocyclohepten-4-one
(+/-)-5-Chl oro-2-nmet hoxy-N-(4-oxo-2-pyrimdin-4-yl-5,6
, 8, 9-tetrahydro-4H
7- 8a~( l/-)éa @hl@?di?bﬁém@ﬁyw 8Rb-20p rd&ﬂ-)ﬂl )mesca,arg f&rahi,/aro 4H-7-

(+/-)-5 msthoxx 4oxo yrimdin-4-yl -
8, oxaek, 11a-|dmeoben;{.ocyclo epten-9-yl)- benzamlde
7-oxa- 1, 4a-di aza- benzocycl ohept en-9-yl ) - benzam de 30

13.

( +49) -(Qf-)\lst(hﬂawwrrﬁélthoxp{\ﬁﬁwxcbmp#rmr44WI—5$6 8,Btedrahgtiro-4H-7-
ahydr o- 4H 7- ox

1, @éaduv‘é%élél?@n%&%v@ﬁ@%%ﬁ Hyhibengamidsi de WO

2009/ 095788 PCT/ 1 B2009/ 000298 12 14. (+/-)-Acetic

acid

2- 20 ¢xb)-2-Fiyoron2-diethdxyN-(3-6xB 2 Pyridin-4dyl 8608 AHetrabydro-4H-7-

és?’gf’d1|1 A B QORBE M- el oanmy ! ) - phenyl

(+-)-2- I\/lethoxy 4- (5 msthyl [1, 2, 4] oxadi azol -3-yl)-N-(
4- 0x0- 2- pyri m di n-
1 29, 4] bR etmtenapaminnls2-pydaidin A6 S isiEaho-T-oxa-

?iﬁn‘ia?_ﬂ%a&)%%'gﬁ?%txgﬁ%yri midin-4-yl-5,6,8, 9-tetr

ahydro 4H- 7- oxa-
4a- di aza- benzocycl ohepten-9-y benzam de 10

(+/22) (8- BBr{4 5 lupRonermethgxy- hﬁazsﬂamm)%pmgldm-ﬂéﬂﬁa%&
0- {5PRidto-¥25,H-# 43 diaza-benzocyclohepten-4-one

23. (+/-)-9-(5-Fluoro-2-methoxy-benzylamino)-2-pyrimidin-4-yl-5,6,8,9-

tetrahydro-7-oxa-1,4a-diaza-benzocyclohepten-4-one

24. (+/-)-9-(5-Chloro-2-hydroxy-benzylamino)-2-pyrimidin-4-yl-5,6,8,9-

tetrahydro-7-oxa-1,4a-diaza-benzocyclohepten-4-one
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(+/-)-4-Chl oro-2-nmet hoxy- N (4-oxo-2-pyridin-4-yl-5,6,8

WO BOY/85788ny dr 0- 4H- 7- PCT/TB2009/000298

oxa- 1, 4a-di aza- benzocycl ohept @3- 9-yl ) - benzam de 15
19.
(+/ ) - 5- Chl or 0- 2- met hoxy- N- (4- oxo- 2-pyridin-4-yl-5,6,8

t “4H 7 : P

<255 (G B B2 SES BeSIb MR g 2 BTN dey-5.6,8.9-
(Jgf{t?t)é?tf%d; J;gggg@ 4@@@%%6%66‘57%@6@)4%% n-4-yl-5,6,8
oxa- 1, 4a- di aza- benzocycl ohept en-9-yl ) - benzam de 21.

e 2L PGBy 2 AR PR B2 Bt o 8.8

25 t@¥Pahydro-7-oxa-1,4a-diaza-benzocyclohepten-4-one
(+/-)-9-(4-Fl uoro-2-net hoxy-benzyl am no) - 2- pyri m di n- 4

“yl-5,86,8,0-
tzgfz??‘fewl'f@:(i:@éﬁﬁéthéﬁy-%ﬁiﬁéEW)%-‘;S%&EERM‘?&\:%%E@-tetrahydro-?-

( +bxa-1M4 4-biddadosrzo2yciehbpen-Henayl ami no) - 2- pyri mi di n-4

-yl -5,6, 8, 9-

t et rahydr o- 7- oxa- 1, 4a- di aza- benzocycl ohept en- 4-one 30

@é‘? further abject, the present invention concerns also methods for preparmg the
9-(5-"Chl or o- 2- hydr oxy- benzy I 'am no) - 2 tyrlm din-'4

pwlrmﬂpae gompounds represented by the aforementloned ormula (I).

tetrahydro- 7- oxa- 1, 4a- di aza- benzocycl ohept en- 4- one WO

2009/ 095788 PCT/ | B2009/ 000298 13 25.

Tnése) cénpSuridy @émbap?@éér@ayfob@aamfw dteprdin@¥o histibds éxplained

-yl -5,6,8,9- tetrahyd ro-7-oxa-

helew- benzocycl ohept en- 4- one 26.

(+/-)-9-(5-Brono- 2- net hoxy- benzyl am no) - 2- pyri m di n- 4-

yl-5,6,8,9- 5 tetra

Puepavationmethoé- di aza- benzocycl ohept en- 4- one 27,

(+/-)-9-(2, 5-D nmet hoxy- benzyl am no) - 2- pyri m di n-4-yl -

, 6, 8,9-tetrahydro-7-

oxa- 1, gy rﬂd%@ &5h @&N&J RlIfBE et B the H@%rfgﬁwn%tlfo%&h‘%l‘mula ,

obj ect, e presen I nvent'l on CONCEr ns

rhay bprmpaanedgactcbedlpg to tHedmethacbdesnnibed in dpe eskgmed. by
the aforenentioned fornmula (1). These. conpounds can be

prepared, for exanple, according to nethods explai ned
bel ow. 15 Preparati on nmet hod

Z
R1 R3” \(V%J\L

R2
R4 N 0] o

\ |

N

H N o }\)\H/
O\)

() n

Scheme 1
(In the above scheme the definition of R1, R2, R3, R4, n, Y and Z are the

same as those already described for compound of formula (1)).
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Pyri m done conpounds represented by the aforenenti oned
formula (1), nay be prepared according to the nethod

WQEEYHISEd in the schene 1. 20 Y R4 N R1 R2 RET/IB2609[000298

RLR4A NR2 \ (I 1) I NR31~144n NO HNOY NO-) O
(rrr)y (1) Scheme 1 (In the above schene the
definition of Rl, R2, R3, R4, n, Y and Z are the 2

2 EofdnG T4 SStpciok oA i SRERRHEh Ghppgented by e

m\remr@mgn%t(gs), Ivﬁ1dwembRﬂh€Rf2)mH{Tdelaee;waﬁﬁméd'éer compound of

epresent e t he above for a (111), erein ,

REmylaiTRare a_%%d 48 'Bﬁmg@t%rﬂut% _ cempwapmfgémla (1) are
Td%véfqg ct n@vﬁﬁ”ﬁd'b%éssuéﬂ L&y Qﬁéﬂhyﬁlrr)ﬁn%,omﬂﬂﬂs cBfbonate or
ormula (lI) are a a ba

lowed to react w se such as
potassingl earbneatesindd solveat boclate tetralbydsofusase,ullrmethylpyrrolidone,

RORGH5ieP ok oo A AR ERBH GRS ranging from o 1o

£30°0 gh@smp@inaty St tHedH ®ith BEHPbURE of FrenNg énr, QWRdtelnOR3, Z, Y

130C under ordinary air, then wth a conpound of )

angt mare ag|definedier eampe@d of formulan(d) andhk eepresgats alaaving group
f | '

SR PR, PSR, Br (oo g 8, S0EL, g A0 of ne

afbtemhentioreddormolan®. of the 10 af orenentioned formul a
(I). Alternatively conmpounds of fornula (1) wherein Y

represents two hydrogen atons nay be prepared by

r educt Ay&naildlgt EQH‘\gBLnés CBfT%HﬂglaOf(Qn‘éﬂf_é'Préhﬁ ¥! 'répresgnts two

wherein Y represents an oxygen atom epresents
yddo@ere ratdrhs amnay béyprepamdo bynekdottiverarainatioh | f) a compound of

f\(’)\'lrjn%lgl (rpl)%vlhereRl% Qnr%ereAée%seagsox?/Sfehna?gmf grrld L represents a hydrogen
atom, by a compound of formula (lll) wherein R1, R2 and R4 are as defined for

compound of formula (1), according to well known methods to one skilled in the

art.

Compound of formula (1) is commercially available or may be synthesized

according to well-known methods to one skilled in the art.

Compound of formula (ill) may be prepared according to the method
defined in scheme 2, starting from compound of formula (IV). The conditions

which may be used are given in the chemical examples.
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15

conmpound of formula (I), according to well known
nmet hods to one skilled in the art. Conpound of

WG 20mNSa88 1 1) is conmercially avail abl e or nayP@&IB2009/000298

synt hesi zed 20 according to 'l -known nethods to one
skilled in the art. Conmpound of forrmula (I11) may be
prepared according to the nethod defined in schene 2,
starting from conpound of formula (1V). The conditions
whi ch may be usedNare given in the chem cal exanples
25 WD 2009/ 09578 PCT/I82009/000298 15 NNRL

R2 RL Oi Br I OR2 (My(-~ NO NOIO0 RO O O
a (Iv)y (M) (M1) | Rl R2 ]—|2NZ--~NOJ (rri
Schene 2 As a furtbhér object he Rit esent |nvent|on
corRerns al so ivternedi atesy (IT), (Vl) and (VI

pr epar i the pyrim done ¢ oulds represenged |the
g) tlonq ¢y fornul (I)N I3 he aboves
efinltions_of Rlagd he sane as alye dy
desc ed).
0 O o
(V) (Vi) (VIl)
R1
N X R2
H,N !
N 0]
o
(1)
Scheme 2

As a further object, the present invention concerns also intermediates (lll), (VI)
and (VIl) for preparing the pyrimidone compounds represented by the

aforementioned formula (1).

(In the above scheme the definitions of R1 and R2 are the same as already
described).

According to this method, the 3-ketoester of formula (IV), wherein R1 and R2 are
as defined for compound of formula (1), R is an alky! group such as for example
methyl or ethyl, is allowed to react with a compound of formula (V). The reaction
may be carried out in the presence of a base such as potassium carbonate, in an
alcoholic solvent such as methanol, ethanol and the like or without, at a suitable
temperature ranging from 25° to 140°C under ordinary air to obtain the compound

of the aforementioned formula (VI).
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10 According to this nethod, the 3-ketoester of

formula (IV), wherein RL and R2 are as defined for
waWipowies of formula (1), R is an al kyl group BiB2609/000298

for exanple nethyl or ethyl,1ds allowed to react with

a conmpound of forrmula (V). The reaction my be

carried out in the presence of a base such as

'E‘E; assi um carbonate, in an alcoholic solvent such as
gamEOUNgt ofafesmulen dVh ehareitewberein tRband B2 are as defined for

c%k'h cﬁHdeoflﬁarﬁﬁNﬂ)@l') oWl e Geawtaﬂatfsaqn'tr?%trbﬁglt{&@ @wudRras lithium

|na the compound o

tﬁ? Sﬂ)ﬁ'ﬁ@& o a'ltg iy §iISORRYH oI 7ggd the resultant anion

r@@dVeUBHﬂOWr&&Q@Br NLSrofiis ucoimmidiedtooffdrdr timel eoropbynd of formula

W?rei n wherein Rl and R2 are as defined for conpound
formula (I) can be deprotonated with strong base

(such as lithium bls(trl nmet hyl silyl)am de or lithium

'Ifﬂei ﬁ&@?@@ﬁ(& o?‘?ﬁrijrﬁ)l %V herdif FU gﬁ@tR?BPéjas de?ﬁ@& §8r compound

om ne oOr SUCCI n| mae tao
QfoWﬁBHI?d (bt C%rrﬁaptaw'f@ euitable AyEeeriio HHOGEN FeUieRs, such as
dnvinbhiasharaéthoibernydRina e afisrdithlel durapdund edispauld(lIl).

of forrmula (1) can react with suitable nucleophilic
ni trogen sources such as anmoni ac,

Andmmxmnqumﬁéormlaﬂﬂarmnw EGnruases @ dydtagen atom

F&é}ébél}#&%&% cﬁg?@?cﬁérytgcqaydr gﬂ% Efj%%rfrw nqulél III'I))whereln R2 is a

Haad ahedutih agral®rominegatom oonrpcmmse @torﬁofrhulraactlon may be
11 V\hereln R2 is a halogen atom such as_ a_broni ne

i ont 18 AMPGRCBSHLBHPITHES Pealis PER GFefOBIONIG;AFiF} Epresence
O?BPOH‘IQSL?&:IF‘?}HIC%,(‘Ch‘mgél.lljéelrﬁw‘erbr?gogﬁﬁ%l c acid or

propi oni c acil I n presence ronosucci ni m de,
chl orosucci m de or bromne. In addition, conpounds of

o Tou? RS e s BT B o BT e
aT(ﬂWrﬁé‘Fgé %téiﬁé& Sp%nalo\@/' to3Re mM¥hde deQ@n&Jdlﬁu 'ﬁ@tﬂa@vedron Letters,

di ti on, conpounds of formula (1V)
\:(NlhéﬂefNﬂ 4{52ppeﬁdr1§s€e1ﬁﬁs1389;ydrogen atom may be obtai ned
by anal ogy to the nethod described in patent DE
2705582. Compound of fornmula (1V) is commercially

IR \ealditivbl eofipolmYs e fopmiilagsy z@Hersin M@ép*bﬁgm%% hydrogen atom
wel | - known net hods to one skilled in t he
may be obtained by analogy to the method described in patent DE 2705582.

Compound of formula (IV) is commercially available or may be synthesized

according to well-known methods to one skilled in the art.

For example compounds of formula (IV), wherein R1 represents a
pyridine ring or a pyrimidine ring, optionally substituted by a C4. alkyl group, C1.s
alkoxy group or a halogen atom, can be prepared by reacting respectively an
isonicotinic acid or a pyrimidine-carboxylic acid, optionally substituted by a C1
alkyl group, Cq.s alkoxy group or a halogen, with the corresponding malonic acid
monoester. The reaction can be carried out using methods well known to one
skilled in the art, such as for example in presence of a coupling agent such as

1,1’-carbonylbis-1H-imidazole in a solvent such as tetrahydrofuran at a
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For exanpl e conpounds of fornmula (1V), wherein Rl
represents a pyridine ring or a pyrimdine ring,

WOp09/097888 y substituted by a Cl-6 al kyl group,P@@Bg009/000298

al koxy group or a hal ogen atony can be prepared by
reacting respectively an 30 isonicotinic acid or a
pyrinidine carboxylic acid, optionally substituted by

rLou 1- | koxy group or a hal ogen,
%’?Fﬁe@“’éeé% 9'8& HSPRS %@I nic acid nonoester. The
reaction can be carrled out using mnethods wel | knomn
to one skilled in the art, such as for exa

opEnoNed Qﬁffor&mdgdyp iMmay ta@é;mthgg@ﬁd ascording to tn?he method described

QD BaN e Bl bEE S OB dlsil SRR E8s 0 5099). 1423)

5907-69mperature ranging from20 to 70C. Conpound of
formula (V) may be synthesi zed according to the nethod
described in W97/16430 and Bi oorgani c & Medi ci nal

Chem siyf o 8bOGE $ehRE) protéktidd) or déplfb%)gtro'i_’rgéﬂa tunctibBal group

above reactions protectlon or deprotection of
mamcsometarhegrbmmecaagarsokesunmiﬁ Ipeotreting groyp &g can be chosen

AT LA, SR, SR GERCHA e i
Iﬂéﬁ‘a‘fuﬂebﬁﬂay bet EP phéY.| Examplds of 'Wbté?ﬁingpgidm of protection and
e

|l es of cting groups, of protection and
ien oA h@dﬁh@f@sgwee for \examnle iBxaraane’s iPrefestive Groups in

g%trﬁ" ﬁ){ﬁ&u&%s? ﬁen'r\'%y?toépaﬂﬂ‘ %?y@faﬂﬁﬁ{vﬁ%% %?r}% %c., New York)

ey '& Sons
2ﬂH77 15 The conpounds of the present invention have
inhibitory activity against GSK3R.  Accordingly, the
conpounds of the present invention are useful as an

!cXﬁ'n ol 9§ q"tﬁ tpré ttiRSemtloRPRAR |ntibifdry &ctivity against GSK3p.
aen A:

es preventi ve an

Admrdupglyt ltbetdm;bcbmﬁs of the obreemtemeus@d drg absfal asl an active

GSK3R activity and nmore_ particul ar .of i
ingracinm @hﬁ}eagwe\p@r%n%aéagn%@eamsgt Ahﬁ'@ﬁ?@b'%s preventive and/or

tﬂéﬁag)%tﬁﬁc t'atrnEnedoh tdls‘é%sreté%%sgerﬂg/g%’r?}gﬁn%ﬁ éé\? Eﬁ\ﬁ& and more

Ion are al SO use as an I Ngr edi ent

paricatyp adfatneQroddgenerativiec diveate$ osugir easeiziveimmng/ disease. In
t her apeut ic treatnent of neuraodegenerati [

e hPHUNPRYHISS oa.t%ﬁ@enttlamm?&%f@dégg@ G 8n active
R o Pl Rrafi b SSReSpinab e ey Bl merapute
tceatrene, oHumeurgfegensrativeeadisgases 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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25 Prion disease and ot her denentia including vascul ar
denentia; acute stroke and others traumatic injuries;

W0epSe’kascul ar acci dents (e.g. age rel ated ncIBap09/000298

degeneration); brain and spingg cord trauma
anyotrophic lateral sclerosis, periphera
neur opat hi es; retinopathies and gl aucoma; and ot her
di seases . such as non-insulin de?endent di abet es
é so find an

L aRPABRIYS 10\ iegenpiativs Imediclng. Thengdicam
é’ﬁﬂfcﬁﬁéh Yr?tHel Ir88EFont OF PrARRIBOR Hf PerRd MBS Valgafid TrIeS ﬁnedlcament

as col orectal, prostate breast cancer, non-snall
omlld alsmgn@mapwtmtlom Iy i treetmeetr of mewtropsnizlinduced by cancer

(frgqlﬁg?etg]a %‘Q’t Oﬁeggp é:ér%%g gﬁgﬁyﬁ,ﬁbuﬁ@% eﬁ% %Bg é%%logoqu‘ therapeutic

trae it ®F RodibY¥asel bRaretdriza copiitivé ahs endrmo dficits such as in
2009/ 095788 PCT/ 1 B2009/ 00029 18 an application in

Nebeiwsrs digeasm diarkineon tireasedreaABINCiaiSdIraemPspimpaigment, mild
CARE LA ER, L b e 8 1 B Lt wricn

bl defieits @ne obsédvedt r eat ment of neutropeni a |nduced by
cancer chenot herapy. The nedi canent could al so find

an appthe apreseritoliniditibapguithér Sraldtest n@nta ofmethod for treating
di sease characterized by cognitive and nennry defi ci
raurpdegenaiative dirsiases’ cauged s abneumali actity BfseKap and of the

e assoc t
FrrreREneY SPafBR AuNER " chRPben, ehfn§RERG, jgra mammalian
Sreafishl Pseddthahésian sfisdiive eimaurit®f arconapaeid/efthe Toenula ().
present invention further relates to a method for

treating 10 neurodegenerative di seases caused by

abnor nal %Itdg};l{léﬁn ed%ﬂﬁﬁ B %lctapr?entaéfofh%mﬂé%bﬁpﬁﬂ/entlon a

di seases rises admni sterin
m‘o@tia”ncerrmay heedstdhewkioh Bnselktiedt i‘m)m aheugroupf cansisting of the

"%)OU%@%Q&ﬁ%o%%h@%b%@ﬁﬂ&q%ﬁ@i‘ﬁﬂ% ad" figbicologically
Congé’m&esm tﬁ%réb?e%ﬁ@'éﬁ‘vdtés Sﬁ{e?ééfeqarfdr Q'{Vd‘ré‘l@sg'ﬂ%fﬁof The

sting of onpound represented b
sa.fastarmsntp&rneel myTMeaacn)nnnatwecﬂ)m rtheomegicamargt of the present

acc ahl e salt reo nd,sol.vat th

YRR Reof 1 Hre o, Of SyREsiEL Fie SnEHEg g th a form of
céhﬁéeﬂdccﬂﬁpéshﬁomuﬂﬁ%@ﬁtpr@éstthé éfb@ﬁéﬁtloned substance as

i nvention; however, it is desirable to adm nister th

are @ichwerdngrediend ansk aneforampes @I‘?Qﬂﬁﬁ@@!ﬁqa& Additives. As he active
SRR LP T ERRIIE 5 e el RIERIAAT o or, more of the
FbamestiHadc asuttishdasy anay Abet hfseaictmvecombunatlon. 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 fimited, 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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i ngredi ent of the nedicanment of the present invention,
two or nore of the aforenentioned substances may be

WQeg09588c onbi nat i on. The above phar maceut i ca#CT/1B2009/000298

conposition may be suppl enentged with an active
i ngredi ent of 25 another nedi cament for the treatnent
of the above mentioned diseases. The type of

BRI haCe O R bbela, iRt e, 8 e Inigggons or arip
iINEUSIBRA AN PO présared Ods wmr@r@rbpawrbﬁsswm ia8nin Hes form of

exanpl e, the pharmaceuti cal osition may be
lyepht ired @depargfongs@awpﬂl énay ,bem rg)@ynqingmlvmg just before use in an

g@ﬁhﬂﬁgﬁuggﬁ&} l§ﬂnt &?afsoéh%&l) i%gmsghrci’éraif:g&gmed-release

as gr gran ovvder
crepardtiens sl.iaihta@amd eGatedyWMpa paiymies ineans be directly administered
suspensions, solutions and the like, or in the form
'Gfraﬁﬂr@bﬁ%l}’eutl cal conpositions for parenteral
adm ni strations such as injections for intravenous,
i ntranmuscul ar, or subcutaneous admnistration, drip
i nfusibpes of wi&aimamutiq;alepddia'vesmﬁed fandhecosaufagure of the
009/ 095788 PCT/ | B2009/ 000298 p rat
H?(:ePH?éI SRMpos @Bpogquqﬁ?t] é@ Oofe ﬁ@ h%rmaceu?cgl additives

fethtRet foOthe BEtWVY ir@redléﬁﬂsérw&émdddoﬁorﬂbmhﬂg A& pharmaceutical
ovvdere/ preparations such as in the form of
1Qry

¢oopPe! g@yﬁp%pgpmn@t@y chasemBy tlmsmglg&p%m the art. Inorganlc or

t r
i LR o e P NS B B rpceutica
addegzar @eherlysthehplassmideeatical ealditivesirhay aepnbommeratarayn a ratio
be direct I¥ adm ni stered i ntracerebral

ARG {4 ARIORS 0 Bl WG PSSk B R an actve

'hﬁ dftar maceuti cal conposition, content ratios of the
ar rraceutl cal additives 10 relative to the active
|ngred| ent, and net hods for prepari ng the

DRSSP i S b g BRBIORT bF LS B ceutal

SORSEHGRS iREIUGS) iteh Uxahiple!i q*ac%é@t sné‘@%ermétam ugRd cellulose,
as pharnaceutical additives. General t he

ctm@mmalmjtn, cedicigand catbpsaterapdothe liker p%@%\tﬂé@i praparation of liquid

dsbedbit B e bl Eofbndcbal it lh a5 water or

dFyagetabie ol nexCbpiugets Tisetiqhiarcdnysositicrpaiagt cartaidf in addition to
sol I d pharnmaceutical conpositions include, for
thraifsire, dijugst.o geixiliafies osuch sasreRistening | agentsy| gaspension  aids,

%/ﬁégtébé‘rgaggﬁé{b %ﬁlo?éﬁig‘ R4 Proreatiad. tfl‘?e li {58 coffosition 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



20 conpositions for oral adm nistration, a

conventional inert diluent such as water or a
WOY0H%%e o0i | may be used. The |iquid conposiRGIEB20RP00298

contain, in addition to the ppert dil uent,

auxiliaries such as noistening agents, suspension

ai ds, sweeteners, aromatics, colorants, and

r seryatives. . Th ui,d 0si.tion be fille .
FeaEistun dPta Trodat e SRANSTACD AR of Hentert “Severity of a
digbadd andEh@ﬂmbeseehe?a'ﬁyssldeapt@os@rf@t&aleaém@nsmwm@an adult
used for the preparation of conpositions f

pay d1e 8:0d1 toati R0 Mg (thei waighe 0§ an; athétmawgilent) and the dose may

%@ﬁﬂgﬁ@&@é&g%@é %Cc#éiﬂtgenzyefél t,r@% %ldﬂﬁdﬁ/ké’q‘b‘)ﬂx{)mons or once in
seaeiralidaysanthehehé inkedicarheatiplusedads Mmectaireraldahslstratlons may
used for suppositories include, for exanple

mygfaraply ReIPEPITIEd CORRO S peintermittently i i %e@ dose of 0.001 to
d trati
140 FREie whnt oF oA Ry 8 o 8RO A Mt ot

particularly limted, and they nay be appropriately
chosen depending on conditions such as a purpose of
preventive and/or therapeutic WO 2009/ 095788

PCT/ 1 B2009/ 000298 20 treatnent, a type of a disease,
t he body weight or age of a patient, severity of a

di sease and the like. Cenerally, a daily dose for ora
adm nistration to an adult may be 0.01 to 1,000 ny
(the weight of an active ingredient), and the dose nay
be adm ni stered once. a day or several tines a day as
di vided portions, or once in 5 several days. Wen the
medi canent is used as an injection, adm nistrations
may preferably be perforned continuously or
intermttently in a daily dose of 0.001 to 100 ngy
(the weight of an active ingredient) to an adult. WO
2009/ 095788 PCT/1B2009/ 000298 21 Chem cal Exanples
Exanple 1 (Conpound No. | of table 1)

(+/-)-4-Chl oro-2-met hoxy- N- (4-oxo0-2-pyrimd
in-4-yl-5,6,8,9-tetrahydro-4H 7-oxa- 5

1, 4a- di aza- benzocycl ohepten-9-yl )-benzam de 1.1
2-Pyrimdin-4-yl-5,6,8,9-tetrahydro-7-oxa-1, 4a-di aza-b
enzocycl ohept en-4-one To a suspension of 25.009g
(165.99 Mol ) of 2, 3,6, 7-tetrahydro-[1, 4] oxazepi n-5-



10

15

20

25

30

10 yl am ne nonohydrochl oride (synthesis as descri bed
in W97/ 16430 and Bi oorgani ¢ & Medicinal Chem stry

WQ 209/895388 2004), 14(23), 5907-5911) in 550 ni P(Si1B2009/000298

et hanol was added 25.23g (1822%9 mmol ) of potassium
carbonate. The reaction mxture was stirred at room
tenperature for 10 min, 35.45g (182.59 nmol) of ethyl

- (4-, m d| ) 3- oxopr opi onate was added and the
6Bém'$¥|n%x e was stirred 15 under reflux for 4

hours. The cool ed solution was evaporated to renove
solvent. The m xture was dissolved with water and

M@Q@POUMM 1s?fitablerdld, the resulting solid

73 T S R A 28 B 7 0

dedﬁéza BbAzddyc(dPdpe 8yl Ahsh Zdzidie 20 6 (ppm : 9.32
(s, 1 H, 9.04 (d, 1 H, 822 (d, 1 H, 7.28 (s, 1 H,
448 (m 2H), 3.88 (m 2H), 3.80 (m 2H), 3.31 (m

Cle Pl ps e spTioe L g derabeamgrion g one

a 1 4a- di aza- benzocycl ohepten-4-one 25 To a sol ution
f 5.00

Ai $H %ngpryp?g% g%f@ec%gr g}{%l) &f 23,04 -tetrahydro-[1,4]oxazepin-5-

ﬂaﬁxﬁwéﬂl%ﬂoh?@r%@ﬁmhehq rﬁﬁeél:soré@ ides@fided in W097/16430 and
t et rahydr of ur an 5200 -) under argon at - 40C wa

a\@awm&swemcu( Lisamigtry | Letters (ZQQﬂ)uM (23), 5907- 5911) in 550 mL

§ APLATAL YL A 380 g6 S BHEARY T rostor

milxtde WZsl sthPedraptoon terhperiture foRs$0 anidc85.48pi(dB2.59Tmmol) of ethyl
reaction was stirred at - 40 C during 20 m nutes and

HrePydmidingir3raxepieriongte warkAdHed and dhe forultipgimixiyre wes stired
e?% A %ﬂ%ﬁ'% 9&% é{f‘EBMFBW Wi %(/é?&a to remove solvent.
at e phase was

ex rac ed W ace or gan
Ti@es hreixetu e Wbsﬂ&sdﬁdeﬂntb editemand bizthydetlser Afteostirsing, the resulting

i ed oyer WD 2009/ 095788 PCT/ 1,B20Q9/.00029
soqjlpfvgﬁse?’ (rtoyAskef Ph oo ABd PES] SUTGHE Sl 2108 (58T%) of the
5?@ gdrcycl ohexane/ et hyl acet ate:
80/20 to 70/ 3 ?gt afford 2.18g (33% of product Mp:
RIvid\ (%DMSD-H Oﬂ-l\/lq'm/SOdG 400 MHz) 6 (pp : 9.35

& Topsny 91329 T 6% (@) 115 83248 1), P28 { 31’1#%4&(##) 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

— 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

organic phase was washed with saturated sodium chloride solution and dried over
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(m 1 H, 4.21-4.01 (m 4H), 3.68 (m 1 H). 1.3

(+/-)-9-Am no-2-pyrimdin-4-yl-5,6,8,9-tetrahydro-7-o0x
WR2009/4%7¢88 aza- 10 benzocycl ohept en-4-one A sudjs&iidi2609/000298

of 18.78 (57.89 nmol) of 2

(+/-)-9-brono-2-pyrimdi n-4-y?-5, 6, 8, 9-

t et rahydr o- 7- oxa- 1, 4a-diaza-benzocyclohepten 4-one in

520 nlL of anmoni a 7N ol ufi in seale

QQ%%@ veidifade i @3ndg 8’5’@({‘ or h[ﬁﬁ' TW@SCOB"l"éﬁjfdlS by flash

Hh gfdngg;apﬁ? r xah8thy afc%{mé{ea@/QbY@vb/so‘)\fté Qffor2.18g (33%)

-up an extraction wt
ofiprbtoctonet hane, the m xture was washed vvlth sat ur at ed
oI %360{27 f sodi um chl ori de. The organi c phase was
e8r sodi um sul fate and concentrated. The

& o Hy m.@ﬁgﬁmmeﬁ)ln d| ethyl ether to afford 6 70g
44% of pr odu

(ol PO, Ab. 208 (A1) LB 1.5 38 (4511 540 (. 1H), 5.18
(?‘"Eﬁ','(’g: 46)'41"’84%&% %bw(Hr?\7 ) (83 éonleza)l, (o

361(m 2H), 2.38 (br s, 2H) 2514
4-Chl or o met hoxy- N-
g g)tetrahg,ﬂrOQA,r:plao-Zngnml in- 2 y?56 gy tetragnygro 7-oxa 1 ga diaza-
ar zocycl ohepten-9-yl)-benzam de To a
éaﬁ%‘?t@é%@g@ (2.70 mol ) of
(+/ ) 9- am no- 2- pyrlm'din 4- yI-5,6,8,9-

trahyd 7- he
AraisDetsh®; & S 7 a8 MiRak et Prdr BiRe FaiiRfiug-v-5.6.8.0-
t@trgﬁﬂtﬂ'o(iogg 1W(31ljpaz§fbe41266 &bRepeABE-68% YmbSZE AilCof ammonia (7N
acid. To the resulti ng C)\é{ure was added 440 EL (2.97

soiion iof MeOH)Hp| seatgth anchued adrld@04¥o fen 4 toupsy The cooled

Ry Hase RV aieHsid Gedlr 8 s et ARSH el BiaolRdtie Wori-up and
@itctioneatrathlves @ elfan20 G aaRG8S \A}%@T\Nbﬁ%)ﬂ%tﬂw@&ted solution

23 added and the m xture was stirred. The resulting
ofespdiye toridet t Bhe PraRRiShEhase twas vidriest OVet hs}qdlum sulfate and

cﬁi\geﬁ{rﬁte?ﬂn E?th r@%lm’lla v@ews atn%e%f lng; h9w%l%:%9 &cggﬂfg%i 6@70% (44%) of

p?wmudﬁfas@ysmwsennlﬁz? 6 (ppn) : 9.40 (s, 1 H, 9.30
»S;Enggﬁgf?zw%lg (d, 1 H), 8.30 (d, 1 H, 8.01 (d, 1 H),

RMN 'H (DMSO-d®; 400 MHz)

5 (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  (+/-)-4-Chloro-2-methoxy-N-(4-oxo-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-7-

oxa-1,4a-diaza-benzocyclohepten-9-yl)-benzamide

To a solution of 0.700g (2.70 mmol) of (+/-)-9-amino-2-pyrimidin-4-yl-5,6,8,9-
tetrahydro-7-oxa-1,4a-diaza-benzocyclohepten-4-one dissolved in 54 mlL of
dimethylformamide was added 0.554g (2.97 mmol) of 4-chloro-2-methoxy-benzoic
acid. To the resulting mixture was added 440 pL (2.97 mmol) of diethyl
cyanophosphonate and 450 pL (3.24 mmol) of triethylamine at 0°C. The resulting

mixture was stirred at room temperature for 4 hours. Water and ethyl acetate were
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(d, 1 H, 7.35 (s 1H, 7.21(d, 1 H, 570 (m 1H,
5.08 (m 1 H), 4.11 (m 3H), 4.02 (s, 3H), 3.71 (m 1

WQ009/8956¢88 (m 1 H). 10 Exanple 2 (Conpound No.PCA/$R2009/000298

table 1), 23
(-)-4-Chloro-2-nmet hoxy- N (4-oxo-2-pyrimdin-4-yl-5,6,8
, 9-tetrahyd ro-4H 7-oxa-

4a- drirl,c%]a_ ReNZACXSE ofis8Y elrkegfé/suti_n%ergz 45 f I't(-:grfégswashed with
\ﬂ/at'ef) etﬂyFBJ:étéﬁ; andRfidtRyiyethef fo 9ff@rd20@1829"(8‘1%) dFthe-furé product

Q%ﬁMﬂWWM? oxa- 1, 4a- di aza- benzocycl ohept en-9-yl ) -
@&%%ﬁgp\ separated by chiral e preparative HPLC

LCEL | A-H 20pm) eluting wth isopropanol
RMI\U?N@DMSGKDUJMHZWG product obtained in the form of
free base. 95(¢=0. 253

(o Driosisy TGS Py, 869 leniey 110820 s TH), BT (d. 1H), 7.38

@ g@(g@gswm éfl)(é dy—olg% (rﬁ, &ﬁ ,@p&i(rr{,?ﬂl—lﬁﬁﬁ tfl; 3H), 4.02

(8, 30),(31v1 1ml—|)1H),5’366((rm1|—l1 H) 4.11 (m 3H), 4.02 (s,
3H) 3.7 (m 1 H, 3.60(m 1 H. Exanple 3 (Conpound
No. 3 of table 1) 25

fém@e L(%rﬁp@ar’i@NB‘)?)bf%t{lé‘l‘?xo 2-pyrimdin-4-yl-5,6,8
dro- 4H 7- ox

@) %mr@z&ﬂhﬁhqmweﬂmi?aynmu@n)4-ybﬁﬁ%9datralmy<ﬁg@g—l -7-oxa-
{9522 Berd by clonenten-Sy )R FaBI%E 2- pyr i mi di n- 4-y1 -5, 6
8, 9-

t et r ahydr o- 4H 7- oxa- 1, 4a- di aza- benzocycl ohepten-9
G5H0aAY B8 ME 50 & B chltd- By e MDA G P S BT TS 6.8.9-

' I |
Rty Tl SRR a0 bRl s
éerpemtbasby chMje ;ﬁeagratupa]mztocz(naie@blzmmocBMA-@wp)n) eluting
R fl)ggq(j{;%%bogbégg w%o 2%)0% ?Zp%?qiged in the fogmy free base.

“%B“ 300Gy ey S (o %gﬁé”ﬁw% @ 1 h St
HMN) HGDMEBC(nhOOJMH)z 4.11 (m 3H), 4.02 (s, 3H), 3.71
i 4050l 8,38 (& 115, SR Gt § SBROURS 881 3 4m), 738
9) (3
(8 $ﬁ§ ge%nﬂa?wsz cr"mc?gg“m’ m51ﬁ2185 B8t(RY,rANY AT - (Fn 03H), 4.02

I aza- benzo ycl pten-4
(s 3H) 3.71 (m, 1H), 3.60 (m, 1H).

Example 3 (Compound No. 3 of table 1)
(+)-4-Chloro-2-methoxy-N-(4-oxo-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-7-oxa-

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

0.250g (0.58 mmol) of (-/+)-4-chloro-2-methoxy-N-(4-oxo-2-pyrimidin-4-yl1-5,6,8,9-
tetrahydro-4H-7-oxa-1,4a-diaza-benzocyclohepten-9-yl)-benzamide was
separated by chirale preparative HPLC (Daicel CHIRALCEL IA-H 20pm) eluting
with isopropanol to give 0.084g of pure product obtained in the form of free base.
Mp : 262°C. [o]o®® = +34.56° (c=0.071, DMSO).

RMN "H (DMSO; 400 MHz)
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To a solution of 0.090g (0.35 mmol) of
(+/-)-9-amno-2-pyrimdin-4-yl-56,8,9- 10 tetra

Wh30d9/62578%x a- 1, 4a- di aza- benzocycl ohept en- 4- onePGTHIB30®/000298

m of dichl oronet hane was adggd 0.040 nL (0.36 mmol)
of benzal dehyde, 0.184g (0.87 nmmol) of sodium
triacet oxyborohydri de and few drops of glacial acetic

id.. T [ 1 Xt [
§ ool apacelsr 3P 1830 TR e el APBSB g, 1h 78
(dn 1¢H)Chizsr @B a2t addi1 1), Tar0I(@t @Hl)a5.080us, Ha), ut.1DmoBH), 4.02
sodi um 15 carbonate, extracted w th dichl oronet hane
@ndHhas R dmailth, T8PUPRLIED. aqueous sol ution of sodi um

chloride, dried over sodium sul fate and evapor at ed.
The crude product was purified by chromatography on
%ﬂ(émhgl le pelorapatimaonil 7iofsabtextyur e of
i chl or omef hane/ pet hanol / agueoys ia.solytign .
(239 i n LSRRI RIS BB eyl g a-1 4a-diaza-
0, . '
8-fpRduct . 20 Mp: 150-152C. RWN 'H (DMSO,
é%%‘%%@?“@ﬁ‘%ppm *9.38(m 1H), 9.10 (m 1 H), 8.35
(d, 1 H, 7.42-7.22 (m 6H), 4.84 (m 1 H), 4.48 (m

LB BRI 4053 oo Bobindiiyss s

tetrahydré= Fbiar1 Zdiphlsensodlyfidheptena-oieé | di in4-y13.5, 6, 8nl  of
, 9-tetrahydro-4H 7- oxa-

dichigramethang svasoaqdacbBEgOnL .36 ynmeh 24 beagaldghyde, 0.184g (0.87
SRS ALK Ao Bt gl e
rdasten beigture wersastithed t (sdratemptyatutesforgl B hours. khe residue was
@%éé}%@ugféky qrrg{e}lﬁ?%ncg ?a?ldd@e(to{%lb’ﬁfe%g%!e%fg! gg@ti?)fglof sodium
Ao oo i IR ShaBeNE i squeous
stut{dPMEG ety mdcHloriddz, )drigd( pyam)sodidn Buifate, arkHpyagoated. d he crude
;%rﬁbghgzsvggé%gie%inpkg ’fﬂ?{ﬁ%%tq@%pqzyi%h)s?fl“lc%oggmelu%ﬁpg’ wﬁhszg) mixture of
cﬁg@gfdiﬁet%aﬁwﬁ&hanévydue%u@, SmBdrd rslutidino (268X an théap@portions
95/5/0.5 to give 0.022g (13%) of pure product.

Mp : 150-152°C.

RMN 'H (DMSO; 400 MHz)

d (ppm) : 9.38 (m, 1H), 9.10 (m, 1H), 8.35 (d, 1H), 7.42-7.22 (m, 6H), 4.84 (m,
1H), 4.48 (m, 1H), 4.28 (m, 1H), 3.95 (m, 2H), 3.88-3.75 (m, 4H).

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

1,4a-diaza-benzocyclohepten-9-yl)-benzamide
5.1 2-Pyridin-4-y!-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-ox0-3-

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.
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benzocycl ohept en-4-one By anal ogy with the nethod
described in exanple 1 (step 1.2), using 2-pyridin-4-

WOLP09/095788 PCT/1IB2009/000298

yl -5, 6, 8, 9-tetrahydro-7-oxa- 1p4a-di aza- benzocycl ohept e
n-4-one in place of 2-
pyrimdin-4-yl-5,6,8,9-tetrahydro-7-oxa-1, 4a- di aza- ben

ocy, ten-4-one, the conpound was obtained as a
'@8\/@13{6 %%sed as such in the next step. To a

RMN)EH‘ DMS@fd6540¥?91|-(246 44 ol ) of
9- br -2-pyridin-4-yl-5,6,8,9-

éépprahyaﬂd (@, 3ki.- aoﬂa(ddizldizi B8 1f8.00Y) HoAR fneRHL-BAR (M 2H), 3.80
#é't‘nk g{%éﬁ e was 15 added 4.51g (32.88 nmmol) of
-' 8 Z%jlsmne and 7.01 nL (98.64 mmol) of

di met hyl sul foxi de. The reaction m xture was sti rred at
85 C for 15 hours The cool ed solution was evapora

é renovid/gol ventd-AmHeowriridin-4ads. @i chiatenydig- TP)Qahb"'a -diaza-
m%ofcwghgéteg_éﬁgb rated sol ution of ammoni um chloride
and & W

racte di chl or onet hane, washed wth
saturated solution of sodiumchloride. The organic 20
hase was g{l ed over Odlh m sul f at e andﬁio 3 trate

B Enalogu vl Bt iesk ISR B EBRIB oo i Slp oG -pyridin-4-
y\?\;ét,?],@eg -QfttarGHEs- VIEQ(aWI 145 di'éfé?bgﬁ RAepted-dridenin place of 2-

a m xture of dichloronet hanef net hanol / aqueous
ryrimidined-ybb 16,8 Srte{rabyd rorhoxaﬁ&%dwerberm@sygahemt@nsﬂnpoe, the

SBrionich Waf oBlaBEE BY SLnnnds STt BGS Y0 fhELE s
'Fd" At 5@spesioh AFg 5(dogd 1'6“421 )m@iol) of 9- bromo-2 pyridin-4-yl-5,6,8,9-

9- (4- met hoxy- benzyl am no) - zl‘l di n-4-yl -

tetrahpiro-1-exa-didatdipze- bﬁmogyoia enteph- Béﬁz@tﬂ@ﬂdﬁ‘ép@feﬁﬁm@ne was
9 818385 A PorR e AR T 0 2O 0804 mmon

dfedigictipnsixidy. iMeedaation aoiriure Wy stircedat 86 °Cofdnoldr kours. The

After an aci do-basic work- and xtra ion.w
941 SPLHERHARS VBRI AR EMIASOVEIR. \Uher/Birtujer was quenched

with fifd H&&%FS o4 é*atthr%@ed)goﬁlﬂgh Waﬁ%@ﬁhﬁ?chlgﬁhé%n@V&&racted with

sodi um sul phate and concentrate he crude product
dlalsslommemnaeel ashoda @mhtsnjmmew solution laf sedien chidridei mbe organic

el e S soham SR bR PREL B SR prpguct was
SlirfRd g%%ﬁrcﬁnét% ?aéﬁafsér@%ﬂ&:ao%el%I@%@Wltﬁsdléhl%methane and then,

2009/ 095788 PCIT| 09/000298 26 "Wwhite powder. Mp:
wigs a1mixgireRpiNdichof@nBsthane/mathanplequeous 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-yI-
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
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6 (ppm : 8.75 (d, 2H), 8.11 (d, 2H), 7.15 (s, 1 H),
4.89 (m 1 H, 441 (m 1 H, 4.18 5 (m 1 H, 3.90
WQ 09/299y88 3.60 (m 2H), 2.73 (m 2H). 5.3 PCT/TB2009/000298
(+/-)-4-Fl uoro- 2- net hoxy- N- (49@xo0-2-pyridin-4-yl-5,6,8
, 9-tetrahydro-4H 7- oxa-
1, 4a- di aza- benzocycl ohept en-9-yl ) -benzam de 10 By
anal ogy with the nmethod described in exanmple | (ste
H%pgwgﬁhg(ﬂ ) 9 amino-2-pyrid i ™ (step
Mpd-5- 28, 9-tetrahydro- 7- oxa- 1, 4a-d
gza benzocycl ohept en-4-one and 4 fl uoro- 2- net hoxy

rawaﬂ DBISQH 408 Bittz) of

STeprh) o872 Eareargr s st 7l i A0 8850, Urdkdt G 40 418
Tﬁnﬁ-l)aBGDO‘l(OTﬁme)" 360 (rﬁEQIhPW3J@ﬁZDHF acid , the

corrpound 1 9%, was obtained as a povvder 15
238- 240C. RM\I 1H (DMSO d6; 400 MHz) 6

gaﬁh/{ 28 gﬁtora-@[%e%héé/-lggzt &'3121 p§6 &194 glgs ééh? 9- fgLéﬂyci{éx%-l _7-oxa-
1 #u-didda-bén Ay Eoheptdn-9-31)Henzamide H) 3.58 (m 1 H).

20 A list of chemi cal structures and physical data for
conpounds of the aforenentioned fornula (I),

I t e | | ) O-
Y I 8 RemRnses St Shepiie 8 K9 1) Bl (0 o
ammbeﬁgymﬂlnﬂwl éﬁaﬁrﬁne@ahydmﬂtw—ﬂ Asl- @laza@wpcw@@hﬂmeM -one

Shel e 2 Bhox oindaik 845 T Rlackng (P pHIR-E Shimidin4-y1-

§ew%hw¢@q-3xa mdllacéﬁb,@é-bbhﬁo ﬁatw@mwél Oéilnd)f 4-chloro-2-
t he conpound. RR4

(1)
mﬂh@w@eoggmwlqbcm gzngwmb@z@@g fz771 °/o)ra\tﬁ8eot1tam@d g3@ powder.
I\EFS:%3§!24%4CRZ YnM Csalt NCOC
RMN 'H (DMSO-d®; 400 MHz)

5 (ppm) : 9.31 (br s, 1H), 8.82 (d, 2H), 8.10 (m, 3H), 7.21 (3, 2H), 7.00 (m, 1H),
5.70 (m, 1H), 5.09 (m, 1H), 4.09 (m, 3H), 4.00 (s, 3H), 3.70 (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.



1 (+1-) 9 bond NHHO O 274-276 Free base M2 N 2

(-) G Pbond !l i NHHO O 260 Free base M N Gi 3
WQ2009p7e8 N HH O O 262 Free base M N 4 borRCTNBROGY000298

0 285-287 Free base Me N\ 5ypond | NHHO O 276-278

Free base M N 6 (+/-) PbondI,- NHHO O 264-266

Free base M NHN OS=07 (+/-) bond NHHO O

257-259 Free base Me"O M N\ 8 bond I, NHHO O

248- 250 Free base WD 2009/ 095788 PCT/1B2009/ 000298 28
NNbleMot R3 Z R RA R2 Yn Mp Csalt ye N'I 9 (+/")

-0 1

bond I i NHHO O 246-248 Fre ase ~ Me N
No. | Rot R3 Y4 R1 R4 R2| Y |n| Mp°C salt
N\
Weg B
1 { () M bond ~N H H O |0/[274-276 Free base
N\
o’@/ | ﬁ
2 (-) MQ bond ~N H H o (o 260 Free base
N\
Ney )
3| (+) e bond ~N H H O |0 262 Free base
e
N
)
4 | (+/-) F'@; bond ~N H H O | 0| 285-287 Free base
Me
cl N\ﬁ
ne g |
5 | (+-) o| bond ~N H H O |0])276-278 Free base
Me
N\
Weg )
6 | (+/) MP bond ~N H H O | 0| 264-266 Free base
)2 N
0:5=0 l \ﬁ
7 | (+-) bond ~N H H O | 0| 257-259 Free base
Me'o
N
" | \j
8 | (+)|,. J:S bond ~N H H O | 0] 248-250 Free base
el




10 (+/-) bond i NHHO 0 220-222 Free base M"Oci N
11 (+/-) bond NHHO 0 232-234 Free base M' OBr N
WOL2009/695788 bond N H H O 0 237-239 Free base MPQ@/MH2000800298

(+/_) Obond NHHO O 285-28)ygFree base Mw N 14
(+/-) bond NHHO O 202-204 Free base ney o0 M
No N N'IN15 (+/_) bond I/ NHHO O 254-256 Free

—bas Mo N 16 (3/-} | ond Ki— N H H 0 0 2581 263 [Cran
=4 LI A A4 AN LI LI 4 7 —J L —IJ Moo

OO XTI

RaSE RoOH W3 NEZ 217| (k) |poRel N2 [HyH | nHi fp 450~ 152sar

Free base WO 2009/ p95788 [PCT/ | B2009/ 000298 29 No. Rot
RFZ R TRAERZIYnNn W Rgsalt 18 (#/_) [ajpbond HH O O
2561 258| Finee pase l \ﬁ
(0]
9 | (+1) Me‘oj;) bond _N| H | H| O [0|246-248| Free base
Me N
)
10| (+/-) bond ~N H H O | 0| 220-222 Free base
.0
Me
cl N
B
11| (+/-) ©\ bond ~N H H O |0 232-234 Free base
Me’o
Br N
)
12| (+/-) ©\ bond ~N H H (o} 0| 237-239 Free base
Me’O
N
SN )
13| (+/-) o bond ~N H H O | 0| 285-287 Free base
Me”
N
! )
14| () | e d bond ~N H H O |0 202-204 Free base
T
Me
Q N
r‘?i—/\N | \\l
151 (+/-) bond ~N H H O |0 254-256 Free base
N

)
16| (+1+) Q\ bond _N| H | H| o |0|251-253] Freebase

B
17| (+/-) ©\ bond ~N H H |HH|[O0]150-152 Free base




YN M 19 bond HH O 0 235-237 Free base Me N~ 20

bond / HH O 0O 238-240 Free base M N Hydrochloride
WQ2009/4957§8 Q bond / NHHH HO 254-256 M 1: IPCTABRPR00298
(+/-) a bond NHHH HO 2532855 Hydrochl oride M
1:1 N Hydrochloride 23 (+/.) on bond NHHH HO
233-235 e 1:1 N24(+1) Hbond NHHH HO 217-219
Hycrrochiror--deT—t 1T N25+(+—=)ve—pond—N—H+HH—H0"
R31- Z8 [Hyrir o¢chlzor{ der11: I RA € R2 |~ W 1 id6Mp+¢ -|) Mesalt
bond / NHHMH HOQ 224-2p6 Hydrochlorlide 1:1 WO

2009/ 095788 PCT/ I B20O 91/ 00p298 |30
18 | (+/-) i 9 | bond I H H O (0] 256-258 Free base

Me

Cl
19| (+1) LU | bond

AN
=
N
N
20 | (+/-) F’@/ bond %;I H H O | 0] 238-240 Free base

H H O |0] 235-237 Free base

\w
21| (+) Q\Q bond | _N| H | H|[HH|0|254256| Hydrochloride
Me 11

£ N
B
22| (+/) @o bond _N| H H | H,H|o0|253.255 | Hydrochloride
Me 1:1
N
F | \ﬁ
23| (+11) \Q\Se bond _N H H | HH|o0|233-235 Hydrochloride
1:1
N
o | \W
24| (+1) \@OH bond _N H H|{HH|0]|217-219 Hydrochloride
1:1
N
o \w
\Q\ | Hydrochloride
25| (+1-) o | bond ~N H H | H,H |0 221-223

© 1:1

Br \\l
\Q | Hydrochloride
26 | (+/-) .| bond ~N H H | H,H | 0| 224-226 11
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No. Rot R Z RI R4 R2 Y n M Csalt N oel
Hydrochloride 27 (+1-) 1Q bond NHHH HO 240-242

WOL2009/099888Test  Exanpl e: Inhibitory activity of RGHIB2009/000298

medi canment of the present invgmtion against GSK3(3:
Four different protocols can be used. 5 1n a first
protocol : 7.5 pM of prephosphoryl at ed GS1 peptide and

1n nN_ATD {eaont ot faYaYa 2y 22D, ATD)
VAAARESY B \\,nu a—H ||9 uu AAYAY \,pll ogr -7/ ) Wet—€—

NecUlat ¢d rn 25 z2vM Trrs- HCl r4a pH R2. 5,Y G.|6mphd DTT, SaitniVi

MyClf2, 0.6 mvi EGTA| 0.05 jmg/ m |BSA buf|f gr for (1 hour

at _[room tenpgratufe _NQ tjhe pregsence gf [GSK3bgta

(total neactipn vo %100 mcrfolitlerls). 19 I n a i
se Oy PPETIOCOora #11 PN (Of Hor dpigspqroyl2as-24 GYfirochloride

pepti de|antl 42 pM ATPY (clont ai rli ng 26Q, 00 cpm 11
33P{ATP] were|incupated ijn 80 MM Nes- Na(H, pH([6.5, 1

M My adetatel O 51 M EGHA 5 1M .. aptoethanol-
0. 02% Tween 20, 10% gl ycerol buffer for 2 hours at

ARURARES o) SR SR TES] o pidst vontion

hs£8SKaB: 10 pM ATP (cont ai ni ng 300, 000 cpm of
33P- ATP) were incubated in 50 nM Hepes, pH 7.2, 1 nM
Frowr differgnt pEptcols canhertsed, 0. 01 % Tween 20 buffer for

l&%@&t rofc%cg{l 075 TS dﬂé}l%be)ﬁpﬁ&yfag%% ?@Pﬁd@fa d 10 uM ATP
(26ntainiag 3001000 eprotal CoP-ATFY). \Ber;el\lnoﬂbepnedphﬁpm wnatrecal pH 7.5,

B mBTR) TS B Metybi L8 it ESTRU B RomlpIR DR iRt hour at

gg% _télmpé/}éw@ % tHe THEEAR of- (@éKﬁ/bért\éeﬁBta?QeBHMr?rvohﬁhe : 100

m nut es at roomtenperature in the presence of
roisrotéens).al GSK3beta (M1 lipore) (total 25 reaction
volunme : 100 mcroliters). Inhibitors were solubilised
in DMSO (final solvent concentration in the reaction

In a second protocol : 4.1 uM of prephosphorylated GS1 peptide and 42 yM 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 uM 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 pM 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%).
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medium 1% . WO 2009/095788 PCT/ | B2009/ 000298 31 The

reaction was stopped with 100 mcroliters of a
WEH0Y0956%8 nade of 25 g pol yphosphoric aci d ( 38%B208)000298

126 m 85% H3PO4, H20O to 500 3.4 and then diluted to

1: 100 before use. An aliquot of the reaction mxture

was then transferred to Whatnman P81 cati on exchange

oV BECHAL b ratire s i AAPoRAPURES Yias Sublifh mage of 25 ¢

Hdbphlric Eeid(859,2P5QL), 906GhI 888 H4POLN®,0 to 500 ml and then
da(h)(/)ds hgryl at ed (281o p%p?l de had thewsol I4ovvi2ng sequence

liluteqH2o YRRAK Fredprst. SREISSMHCE(quptDefE-tioporeactipa dgwsture was then

BT I T e e

dusefibed bbyeat ilacorpbeate@x PiFesaibactivihColas addtermimed by liquid
illustration the range of 1C50's of the conpounds in

scipillatian gpectr@Een 0.1 nanomol ar to 3 micronol ar

[ &t : ol 4, the
TR GPo1 DRpRRAPLE: W ERIIENEE 05 o
NH2- YRRAAVRP MRS LIRHEIS RHDS ) EDHEAGO@QH . (VB3adgstt, 0 JO1B. (1989)
NM the . c ound . table 1 shows an | C50 of
@%@aﬁMO%%B"%%gﬁﬁﬁﬁﬂzl of table 1 shows an
| C50 of 0.041 pM. 20 Formul ation Exanple (1) Tablets

The ingredients bel ow were m xed by an ordi nary net hod
Tded GG eslsibidotyy activityngf the compouindsadf tpparesent. ingéntion are

AT ST i
tSBI8 A cCoetwBn 039 nbrdmodrito BaRfWbSlar concentrations.

For example, on the protocol 4, the compound No. 7 of table 1 shows an ICsqg of
0.0005 pM, the compound No. 14 of table 1 shows an ICso of 0.010 pM, the
compound No. 19 of table 1 shows an ICsq of 0.002 pM, the compound No. 21 of
table 1 shows an ICsq0f 0.041 uM,.

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.
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The ingredients bel ow were m xed by an ordi nary nethod
and filled in soft capsules. WO 2009/ 095788

WP AB2809/ 000298 32 Conpound of Exanple 1 3ECTE2009/000298

Qive oil 300 ng Lecithin 203sg 5 (1) Parenteral
preparations The ingredients bel ow were m xed by an
ordinary nethod to prepare injections contained in a

m  anpoul e. ound of Exanple 1 3 ng 10 Sodi um
éﬂmpiua Oj%m%ngti 'led wat or0fBg injection 1 n
bnpgighrial Applicability The gggpaynds of the present
I nvention have GSK3I 3 inhibitory activity and are 15
bseithin as an active ingredi en0ghga nedi canent for

preventive and/or therapeutic treatnent of diseases
caused by abnormal activity of GSK3(3 and nore

pag’{j Pakatbial remrdficeiegener ati ve di seases. WO
2009/ 095788 PCT/'1 B2009/ 000298 33 What is clained

1. A pyrimdone derivative represented by fornmula (

i
Pl T lpld BB R e B3y ST Bty BRI rictions

ogreaiaed in a 1 ml ampoule.

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

Industrial Applicability

The compounds of the present invention have GSK3p inhibitory activity and are
useful as an active ingredient of a medicament for preventive and/or therapeutic
treatment of diseases caused by abnormal activity of GSK3p and more

particularly of neurodegenerative diseases.
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Y represents two hydrogen atons, a sul phur atom an
oxygen atomor a Cl_2 alkyl group and a hydrogen

WR9M)9578% epr esent s a bond, an oxygen atom a RGHIB360900298

atom substituted by a hydroged3 atomor a Cl1_3 al kyl
group, a sul phur atom a nethyl ene group optionally
10 substituted by one or two groups chosen froma CL_6
Kyl oup,..a hydroxyl group, a Cl_6 al koxy group, a
\@Pag'sp(g%' %Od '§enat ed al kyl group or an am no group; Rl
r epr ese i Syrimidong derivativeyfapiiésentéd by formaa3l) oF esalt thereof, or a
yrim dine rlng the ring being optlonally
%fu‘t?é?lﬂf'féﬂe@fjob? hydeate ¢heferf)l group, a Cl_6 al koxy group
or a halogen atom R2 represents a hydrogen atom a
C1_6 alkyl group or a hal ogen atom 15 R3 represents a
benzene ri ng or a naphthal engqri ng: R2ngs bei ng
optionally substituted by 1jto subst ituents

selected froma CR#% al Noup |a halogen atom a
Cl1_2 perhal ogenat ed Ak yI rou
I

_3 @al ogenat ed
al kyl group, a hydroxy a Ccl 6 al koxy group, a

Cl_2 perhal ogenat ed al koxy gro B: ClL 6

al kyl sul fonyl group, a nitro, a“cyano, an am no, a

Cl1_6 nonoal kyl am no group, a C2 20 12 di al kyl am no

group, an acetoxy group, an anmlosul fonyl group, a
15. menbered heterocyclic group, this group being

Véﬁ??ﬁhally substituted by a C1_6 alkyl group, a

\"Péﬁ?ggéh@tt\ﬂmhy@r 2RI @l Qs REmAlYbx G EomPor a Cs., alkyl
- hal ogenat ed” al kyl group, a hydroxyl "group, a

gmu;@aameolmdrggermptom represents a hydrogen atomor a

laduthe BB P0bep oM HRIBAEN ateR Sypsfngy bl nydrogen

dtber epfa oC,.a dikgr gtcﬁ.lpV\Qa 2005h @O0 2T&8, RCTTheBRASHY @612;980pt|0nally

34 thereof according to clai m 1, Y represents an

S@J@?@f@ﬁﬁ%%ﬁﬂ@@fﬂ% FFURSoERasentiEfa a Cxzs Al grouR; 8 hydroxyl group,
e
C0 By BRI ) poeRBIAEK ol BY i o

Fh‘nremrdsergera Atdor 4-@3rldm|errar@em1ta; 2a4hnerﬁzpyrengiurmjpng, the ring being
Q?Eitlonalla/ @ﬁgait to4 i tuen hal ¢

PREHkBHLS! b a1 9i8u8 C @%gwumrﬁ glogen atom;
Fslzloze@{%éﬂ%)é \ BRNMHERX Hlky G5B ora hABLER arAUP.

(CL_6 W#ﬂ@ﬂ gr oup, 9§n gr%? nogu Kgbgr oug

R3 represents a benzene ring or a naphthalene rlng, the rings being optlonally
substituted by 1 to 4 substituents selected from a Cy¢ alkyl group, a halogen
atom, a C,.» perhalogenated alkyl group, a Ci_3 halogenated alkyl group, a
hydroxyl group, a Ci. alkoxy group, a Cy, perhalogenated alkoxy group, a Cqs
alkylsulfonyl group, a nitro, a cyano, an amino, a C1.s monoalkylamino group, a C».
12 dialkylamino group, an acetoxy group, an aminosulfonyl group, a 4-15
membered heterocyclic group, this group being optionally substituted by a Ci.6
alkyl group, a halogen atom, a C;.. perhalogenated alkyl group, a Ci3
halogenated alkyl group, a hydroxy! group, a C4.¢ alkoxy group;
R4 represents a hydrogen atom or a Cy.¢ alkyl group; and

n represents 0 to 3.

2. A pyrimidone derivative or a salt thereof, or a solvate thereof or a hydrate
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oxadi azol e group, the oxadi azol e group being

optionally substituted by C1_6 alkyl 10 group, a
Whaodeessat om a Cl_6 al koxy group ; R4 repr esSRH/E26(09/000298

hydrogen atom n represents 0343. A pyrim done

derivative or a salt thereof, or a solvate thereof or

a hydrate thereof according to claim1 which is

selected fromthe group consisting of: 15

thereof ad¢c@iding to- dametd hoxy- N- (4- oxo-2-pyrim din-4-yl-5,6

gg%&eggﬁt%w&(@eﬁ@%r%%ryt\&ooWdro%en St I% benzam de
4 reprgsemps & P net hoxy- N- (4- oxo- 2-pyrim di n-4-yl -5, 6, 8

RQTé&bééﬁt‘éCHrpuﬂéﬁbEtl%@ed 4-pyridine rlngg or unsubstituted 4-pyrimidine ring;
i aza cl ohept en yl ) -benzam de

ﬁ 4a- enzoc
'%j’e‘?feﬁﬁntér%‘@f é’”ﬂl—(4 0x0- 2-pyrimidin-4-yl-5,6,8
R3®- r‘ept&%lm}siraobéh’zgne group optnonally substltuted by 1 to 4 substituents

g af 355 BULRRN SUERIEA ol g A0 BB o
greup- aetamimnpdgeupHar OC(O)(C, e-alkyl) group, an amlnosu onyl group, an
la]zof]eagﬂlﬁ)z Qh@%ﬂéeféﬁaeo&%ﬁge@elﬁ?\l_ﬂﬁlohﬁw a0bstuted by Cq alkyl

OoXY- 0XO0- 2- pyri m di n-
g4foy|p ao-hglogeg atergy raaigy@a koxy group ;
R@rédkzemsanlhy@ao@bmz@f@enwys"ém@ept en-9-yi ) - benzam d
e

(+ - ) 4- Ami no- 2- met hoxy- N- (4- oxo-2-pyrim di n-4-yl -5, 6,
8, 8- thePYHMIHANG- deivative or a salt thereof, or a solvate thereof or a hydrate

aBof o2y A RSHSAPBR AT o i 5REP TS
ahydr o- 4H 7- oxa WD 2009/ 095788 PCT/ 1 B2009/ 000298 35

1, 4a- di aza- benzocycl ohept en- 9- §| ) - 5-sul famoyl - benzam d
e ® (+/-)-4-Chloro-2-methoxy-N-(4-oxo-2-pyrimidin-4-yl-5,6,8 9-tetrahydro-4H—

(+- )7'3xaar H Qﬁ{?%&)&én%é@%@n@yﬁj Brlidniey! -5, 6,8, 9-

tetrah
1, 4a- d| aza- benzocycl ohept en-9-yl ) - benzam de 5
+/-) -2, 3- D met hoxy- N (4- 0x0- 2- pyr yl -
§ etr gﬁyﬁpglqpﬁn@*%/pxy ( N-(4-oxo-2- p%mldm 4- )ﬂ 5,6, % 9-tetrahydro-4H -7-

OB A A e P i L YR

tetrahydro-4H 7-oxa 10

(41 b3 RS 2RO RO R Rrar2iPABTI B b . Satehyrg-4H-T-
» 8, 9dkgtq ,@Qﬁb‘?éé%-ﬂé'hzocyclohepten 9-yl)-benzamide

e (+/-)-4-Fluoro-2-methoxy-N-(4-ox0-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-7-
oxa-1,4a-diaza-benzocyclohepten-9-yl)-benzamide

o (+/-)-4-Amino-5-chloro-2-methoxy-N-(4-oxo-2-pyrimidin-4-yi-5,6,8,9-
tetrahydro-4H-7-oxa-1,4a-diaza-benzocyclohepten-9-yl)-benzamide

¢ (+/-)-4-Amino-2-methoxy-N-(4-oxo-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-7-

oxa-1,4a-diaza-benzocyclohepten-9-yl)-benzamide

o (+/-)-2-Methoxy-N-(4-oxo-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-7-oxa-
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7-oxa-1, 4a- di aza- benzocycl ohept en-9-yl ) - benzam de 15
(+/-)-5-Brono- 2- net hoxy- N- (4- oxo-2-pyri mdi n-4-yl -

WB2099/0957%8%ahy dr o- 4H PCT/1B2009/000298

7-oxa-1, 4a- di aza- benzocycl oheggen- 9-yl ) - benzam de
(+/-)-2-Methoxy-N(4-o0x0-2-pyrimdin-4-yl-56,8, 9-tetr
ahydr o- 4H 7- oxa-

1, 4a-

(4 - )? A%ecf\?%ae géﬁgg&c%h%%eem 99ylyé)su93r9169pbgﬁzar§%e
2-(4-oxo0-2-pyrimdin-4-yl-5,6, 8, 9- tetrahydro 4H-7 oxa-

1, 4a- di aza- benzocycl ohept en- 9-yl car banmo g/ 8
est'er("'/-) 2,4-Dimethoxy-N-(4-oxo-2-pyrimidin-4-yl-5,6,8, tetrahydro-4H -7-0xa-

g{” )‘Téa'\@gﬂ)ﬁénfbééy@k@%ﬁéﬂ 9[y]r) Berdapigg! azol - 3-yl) - N-(

0XO-
yl-5,6,8, 9 t etrahydr o- 4H 7- oxa- 1, 4a- di aza- benzocycl ohe

9 b
?tﬁn)% D HORAYN00-gYSIin V15 B tpaydf i -7-oxa-
ahydrg4é'ﬁlg%é353nzoce/ orl;le fen- 9- é’l) ?%nzgmlde

1, 4a- di aza-benzoc enzam de 30
(+-)-9- Benzylan1no 2- pyr|n1d|n 4-yl -5, 6, 8 9-tetrahydr
o-7- oxa 1, 4a-di aza- benzocy cIohegnen 4-0

(+P-) (+h)dn -SHBE IR Nk PXREZ-RYHRILID-4 xS, §1|8F9 ietrahygres4kl-7-oxa-
, 9-tey H?@I a"bér‘fko% M\Qh%g ?%7&31?@% B2009/ 000298
zocyc

36 oxd- I aza- ben epten yl )-benzam de
(+/-)-5-Chl oro 2- met hoxy- N- (4- oxo-2-pyridin-4-yl-5,6,8
O-tetr

oxa. 1 +&$%€é@s§%‘éﬁémw%m@ BYTIEITA S §-tejrahydro-4H-
(+/ )7-Bx&11u4- e.a%ar%&%ycnbhéﬁreﬁ@yn%beﬁﬁé,%I.cne4 yl-5,6,8

9-tetrahydro-4
oxa 1, 4a-di aza- benzocycl ohept en-9-yl ) - benzam de

o D S e ReTE | BT 08)s 2 AT h % ¢ ey Bro-art
1, 4a)ﬂbﬁéﬁl maza@gmérfzeegé@ﬁeﬂeﬁ@ |-benzamide

(+/ 9- (4- Fl uor o- oXxy benzy am no) - 2- pyri mdin-4
-yl -5,86, 8, 9-

(P G S BRI S SRR A e
-yl -3, 5a4%1-|69zd-ﬁérﬁzﬁ\5&\yﬂlbﬁeﬁte@lxg‘-y? -Hetz8mide
i aza- benzocycl ohept en-4-one +-)- 9 (5 Chl or o- 2- hyd

r oxy- benzyl am no) - 2- pyri m di n- 4-yl - , 8, 9-
o (+/-)-Acetic acid 2-(4-oxo-2-pyrlm|d|n-4-yl-5,6,8,9-tetrahydro-4H-7-oxa-
1,4a-diaza-benzocyclohepten-9-ylcarbamoyl)-phenyl ester

¢ (+/-)-2-Methoxy-4-(5-methyl-[1,2,4]oxadiazol-3-yl)-N-(4-oxo-2-pyrimidin-4-
yl-5,6,8,9-tetrahydro-4H-7-oxa-1,4a-diaza-benzocyclohepten-9-yl)-
benzamide

o (+/-)-2-Hydroxy-N-(4-oxo-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-7-oxa-
1,4a-diaza-benzocyclohepten-9-yl)-benzamide

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

benzocyclohepten-4-one

e (+/-)-4-Chloro-2-methoxy-N-(4-oxo-2-pyridin-4-yl-5,6,8,9-tetrahydro-4H-7-
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tetra hyd ro-7-oxa-1, 4a-d i aza-benzocycl ohept en- 4-one
20
W(Q 2009995988 5- Chl or 0- 2- net hoxy- benzyl am no) - 2- pyRGTAB)09/000298
-yl-5,6,8,9- tetrahyd ro-7-o0xg6l, 4a-d
i aza- benzocycl ohepten-4-one (+/-)-9-(5-B
rono- 2- net hoxy- benzyl am no) - 2- pyri mdi n-4-yl -5, 6, 8, 9-

25 tetra dr.0- 7-0xa- 1 - di - he l .ohept en- 4- one
Gy BB SR P SRSt ioR E
, 6,8,9-tetrahydro-7-

oxa- 1, 4a- di aza- benzocycl ohept en- 4- one

30 4. A
py i nfdorfeChioroZamiethoxyd\( ¢oxatZaymginfoyinh b 8, ¢itetrahydro-4H-7-

ber) 1 EBhodFosasben e P e, o - -
Br N~ NONONO QO Q 0J (II'l) (M) (MI) RL and
R2 are as defined for conpound of fornula

I
acc_or(dif-!%ﬁ-’f'é;lO_tQ-a'rfﬁﬁti\.OXES:N'%-ﬁé@i%m"’foﬂ@é48239*@@1:)@&%4""7'
act | Vc?xé-?,gfra?cﬂb%%eﬁzc?éy&?&%g)‘f&-§-§Jé)‘?8é mige’ F Om the
group Consi st ng of - pyrimdone derivati ve represent ed

by formula (1) or salts thereof, or a solvate thereof
or a hydrate thereof accordi n%to claiml to

. ) Cl . 3. 6. A
GSk3 (@ fni2oMebioxydranzyaming baRyRanigindtnyl-86.&9-tetrahydro-7-oxa-
pyrin dor o ] ' resented by formula (1) or
sal t21,?ﬁgbﬁaeé()%??é%i:&dg}f@gle@ge?ﬁﬂ%ﬁgr eof or a hydrate 10
t hereof according to claim1. 7. Conpound according to

clains 1 to 3 for_preventive and/or therapeutjc
tr&at (ﬁéﬁr@-GfFlaom-géag@%wgaaﬁawwn%%m'%@;vésv'r5y6,8v9-

act thefr}éh%&r.%-ﬁox%g%ﬁt a%%«?@héﬂeﬁ'—éﬁbﬁ@ | to 3

for preventive a er apeut treatnent of a
neur odegenerati ve di sease. 9. Conmpound according to

claim erein the neurodegeneratiye .disease |
e e e Lt Cohiip s 2P XL RSP LRI A DA PV 5.8,
di seaggahfdols-BREN Fa-diaza-benzocyclohepten-4-one

e (+/-)-9-(5-Chloro-2-hydroxy-benzylamino)-2-pyrimidin-4-yl-5,6,8,9-
tetrahydro-7-oxa-1,4a-diaza-benzocyclohepten-4-one

e (+/-)-9-(5-Chloro-2-methoxy-benzylamino)-2-pyrimidin-4-yl-5,6,8,9-
tetrahydro-7-oxa-1,4a-diaza-benzocyclohepten-4-one

e (+/-)-9-(5-Bromo-2-methoxy-benzylamino)-2-pyrimidin-4-yl-5,6,8,9-

tetrahydro-7-oxa-1,4a-diaza-benzocyclohepten-4-one

e (+/-)-9-(2,5-Dimethoxy-benzylamino)-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-7-

oxa-1,4a-diaza-benzocyclohepten-4-one

BN

. A pyrimidone derivative represented by formula (ill), (VI) and (VII) wherein
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20 di sease, tauopathies, vascular denentia; acute
stroke, traumatic injuries; cerebrovascul ar accidents,

WOr0a9/pOSE# d trauma, spinal cord traumm; peri phGTAB2009/000298

neur opat hi es; retinopathi es og87gl aucoma. 10. Conpound
according to clains 1 to 3 for preventive and/or 25
therapeutic treatnent of non-insulin dependent
di abet es; obesi A mani ¢ deprgssive ill ness;
schi zophreni a; opeci a; canceqts; parenchynal f¥hal
di seases or | e _R@2r ophy. 20R2/ 095788 2
PCT/ | B2009/ 0002983738 11. d accordi ngNto al m
10 wherldj br east llcanckr, ngy- snallll ce
| ung carci , yro d ncemN '
or virus- {nduced tunors{ 5 12\ Conpound accordl ng @5
clains 1 to3 f preventN ve and/ or thergpeuti
treatment ofP Tl aria. 13. ound accor di o clains
1 to 3 for preventive and/or_ therapeutic treatnent of
bone diseases. 4 14. Conpol¥d according to c(¥ihs 1

f A / f [ :
B8 areFe% 2R B B Sonplour BRI (B AcCBRAATRS ol 1.
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6. A GSK3p inhibitor selected from the group of a pyrimidone derivative
represented by formula (I) or salts thereof, or a solvate thereof or a hydrate

thereof according to claim 1.

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

treatment 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 illness; schizophrenia; alopecia; cancers; parenchymal renal diseases
or muscle atrophy.
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11. Compound according to claim 10 wherein cancer is breast cancer,
non-small cell lung carcinoma, thyroid cancer, T or B-cell leukemia or virus-
induced tumors.

5 12. Compound according to claims 1 to 3 for preventive and/or
therapeutic treatment of malaria.

13. Compound according to claims 1 to 3 for preventive and/or
therapeutic treatment of bone diseases.

10
14. Compound according to claims 1 to 3 for preventive and/or

therapeutic treatment of Pemphigus vulgaris.

15. Compound according to claims 1 to 3 for preventive and/or
15 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.

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



