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WD 2009/ 095789 PCT/ | B2009/ 000324 1 SUBSTI TUTED

ARYLAM DE DI AZEPI NOPYRI M DONE DERI VATI VES FOR THE
WORBATNEZSST OF NEURODEGENERATI VE DI SEASES CAUSEDI/BB?009/000324

ABNORMAL ACTIVITY OF GSK3-BETA Technical Field The

present invention relates to conmpounds that are useful
SURES I YT ERC BRXIAMIBE | DIGEERIING PYRIMIDONATDERIVAAEYRS FOR THE TREATMENT OF
NEUROBHEHFNERGBL VN 81 IFASES 1P EP BRI tHYC ABNQRYB BT IHITY OF GSK3-BETA '

neur odegenerati ve di seases caused by abnormal activity

of GSK3I3. Background Art 10 GSK3P (gl ycogen synt hase

Ko Oa% '%é? is a proline directed serine, threonine

ki nase that plays an inportant role in the control of

met abolhe ipresetitfinezrdivn mates tarmbnspoundsathat bte wasful as an active

jinitially. identified as _ an enz

ne able to :
I9GERSIRBY (AT e MEAKCABARL FPRIATEVENGHe, AR derapgutic treatment of
' i j tau
MBS e e il then B R bseAg o s
phosphoryl ates tau protein in epitopes that are al so
ound to, he hyper phosphorylated in Al zheiner's
EP%@QE“Q%@ in several taupathies. Interestingly,
protein kinase B (AKT) phosphoryl ati on of GSK3R
results in aloss of its kinase activity, and it has
been hGp#3fesdlyecapernayntise ikirdde t3ponismay pnalitieatdirected serine,

B 0 b el b HBhHaRL e B ot hetavoiom,
différdnitdtloh Nak@! surGali Halvas! fitilIlS iddhtifitd H§95Rd8kRe able to
by an ubiquitinilation dependent proteasone {)aat hway .

harylatgppad henca dnhibitrglysagensyithask g vasclater tegognized that

esult in neurqtrophic  activity. |In there is
ERkelin ot P, on A P @B idsh Vb TR DL 80" srzvme that

RrylaRhagkes phstein tﬁge%ﬂb?eé N R afdRliso amsind to  be
al so i ncreases neuronal survival, 25 through the
hyrRiebesnhasylatad iniAlheimeatisaliseasecanciin srveral tanpathias.

ol Rld P bBlain Rz B RIAR T Plo RS R BGort BRutEth a toss of
it Rinacd-aAMitPi shd NHRABESN hyBofraKized et this lixhibAdA hay mediate
protei n phosphoryl ati on. Mreover, this

sgrpergiibe sifectsl eftnesmotigphiefactass. Moreoneu phosrharylation by GSK3p

S Sl el S P 1 LS, b 0L Saton by an
shgomalans agsa N ploiiRd pibape 1 )1 betveer

Ohessad eappears that inhibition of GSK3p activity may result in neurotrophic
activity. Indeed there is evidence that lithium, an uncompetitive inhibitor of GSK3p,
enhances neuritogenesis in some models and also increases neuronal 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 g-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
GSK3p 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
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abnormal APP (Anyl oid Precursor Protein) processing
and tau protein WO 2009/ 095789 PCT/|B2009/ 000324 2

Whgeepigss phor yl ati on. Al t hough tau PCT/IB2009/000324

hyper phosphoryl ati on result’s in a destabilization of

t he neuronal cytoskel eton, the pathol ogi cal
consequences of abnormal GSK3P activity are, 5 nost
hygetbhiospidrylatiby. due to a pat hol ogi cal phosphoryl ation
of tau protein because, as nentioned above, an
excessive activity of this kinase may affect survival

h [ p S| . t gty
AR 40 SRR R Blor R APLE 5™ BBl BRI A 6 neurona
Sftosuelétonl tRe apatholodidahdionedqiievicezast dbmothlBIESK3B activity are,
activity results in the phosphoryl ation and, hence .
mRat likaly. matiasly due b9 aratheogigaliphgerhangatian of fay praleig because,
& idrféoe%F)B%‘, Qhogiéﬁés% QE&K/@&%? YhishRi
toget her

EQS may. affect survival
synt hesl's. ese experi mental observations

thnolighathe nrodul@RiGEf they ekpredsioapell apeptotic and amt@poptotic factors.
treatnment of the neurop %cal . consequences a

t hol d .
MResoves & hasi W%Saﬂwnéﬁ%ﬁta Siaindured nRTEass it &PK3P activity
Wshits Alig N&h8BTobsBheRAson 2and®e! hefide OtRET iARBIBNANSF pyruvate

chroni ¢ neurodegenerative di seases and ot her
gehyidodgenas, waepivotalSK3Ryime der egaigyt gafoduktiam eand acetylcholine
reyi ews Vol .3, June 2004, p.479-487; Trends in

h¥Ri%ol ogi cal Sciences Vol. 25 No. 9, Sept. 2004, p.
471-480; Journal of neurochem stry 2004, 89,
1313-1317; Medicinal Research Reviews, Vol. 22, No.
Altogethar7 3hesa, ezpdrimentah eobvsauvatitnge riediaatey dhatl sS6SK88 may find
i nglude, .in,a non-linmting manner, .Parki nson's
aicHish it diment of ol Aafitrataipgical Godenpsnges and the
Eoynitiveo BAg adttetidANGEfits Odssochited wittlABSR%Rer's disease, as well as
progressi ve supranucl ear pals W1 son's disease,

), :
othat asteandchonig @@ggdegerm@ra}nlw disglases apdaitbei pathologies where

GRRI e lGlind Tnabfe Al a0ty HBA G479 367: Trencs in
RPHZrmdboldficdi38cich@Es)voland Nohes, depenicy,i pchndiqdd: Journal of

vascul ar denentia; acute stroke and other traunmatic

neyraehensistrye? Qs & silidal3 He dYledintingl ResgarciyReviews; &p!. 22, No.
{r%oilg_ dﬁgﬁﬁerati on); brain and spinal cord traunmm;
arryot?%%'m c lateral sclerosis (European Journal of 30

Neur osci ence, Vol . 22, pp. 301-309, 2005) peripheral

neur opat hi es; retinopathies nd, gl aucopa,.  Recent . ,
Ehe,qreweo erplive gisEaRcE Mtludeninpd tRYhlipttingsregpner, Parkinson’s

di€844d, tauopathies (e.g. Fronto temporal dementia, corticobasal degeneration,
Pick’s disease, progressive supranuclear palsy), Wilson’'s disease, Huntington’'s
disease (The Journal of biological chemistry Vol. 277, No. 37, Issue of September
13, pp. 33791-33798, 2002), Prion disease (Biochem. J. 372, p.129-136, 2003)
and other dementia including vascular dementia; acute stroke and other traumatic
injuries; cerebrovascular accidents (e.g. age related macular degeneration); brain
and spinal cord trauma; amyotrophic lateral sclerosis (European Journal of
Neuroscience, Vol. 22, pp. 301-309, 2005) peripheral neuropathies; retinopathies
and glaucoma. Recent studies have also shown that inhibition of GSK3p 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
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in neuronal differentiation of enbryonic stemcells
(ESC) and support the renewal of human and nouse ESCs

WQg9/047¢891ai nt enance of their pluripotency. ThRGI/ME2009/000324

2009/ 095789 PCT/ 1 B2009/ 000324 3 suggests that
i nhibitors of GSK3P coul d have applications in
regenerative nedicine (Nature Medicine 10, p. 55 -

639?&394&& linhibXokHr & TSKEK3ELWAY haleé cappliddtions in regenerative
application in the treatnent of other nervous 5
giedicing (NalyreiMedicisedN, Bs5H+ B3I 8004 sor der s

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

been used for nore than 50 years as a nood stabiliser

BiMibitdré of [GERBP Ymby eAdTERY dpplicliidipirthaltreatrent ofl Bther nervous
t herapeutic actions of lithiumare observed at doses

pyustempidysafgieise such s bipelactdiserdets (manig-desieseye illness). For

ni 0 [ [ .
ELA QUK P g RS0 B 67 0 VKA AT fgor sitser anc
tHeeprimary séeatméntsfondipfidrediserdefr. |THehiherapeilticedictionersf lithium are
i n Akt - GSK3I 3 si gnal in have al so been inplicated in
pheeryed pbdeses (k2dnM) orhers dhisendisect iphiiter of @8K3P. Although the

. nhi.Ritj.0 . R I eful, in. tr j

AR P8y B Ty, el (383 cou be usea t
AiRicstRel moe@! stabilisieg EHeetd 8MthidrRY "AtefaiGHC BT AkIGOK3B- signaling
15 cel |l |eukaem a and several virus-induced tunours.

Fave algarhsien,impicatediin ke pathogenesiskdeghizaphiemén shown

to be elevated in the tunors of col orectal cancer

patients and inhibition of GSK3P in col orectal cancer

gebbagitiaa! intabieen PSR CERBNERNId baPasefapis tidifling cancers, such as
ant agoni ses tunor growth. Inhibition of GSK3I3 al so

eolpeactal sprostte | bieast cwan-sipepcelilung parsinssnattbywichcencer, T or B-

S50 oo S PRl e b PP Sk BT fom of
GSKEEHas HESHTBRONR to HRVelavatkd dmthd Rtorsbfolorectal cancer patients
stabilisation of mcrotubules and a pronetaphase-Ilike

and gpbibitigat of SGSKJPI an cajoreiotal cwwerveellssiactivates po8etependent
Ananare i e, Biriay S o WA RGAN; o Gascatialso enhances
SR A S A e s o
thehdyriamips GBtE natotiorsphwlle andfinkibitersedfz@ 8K 3pfpravént dhromosome

Pl asnodi um fal ci parum as a consequence they coul d be ,
moxemest anpdeleadtoaa dabilisatiaraph Mmisrotuheniandca rrometaphase-like

i i G ia 1687 - 2004 , ,
L s, g o
applicatibns for GSK3p inhibitors include therapy for non-insulin dependent

diabetes (such as diabetes type Il), obesity and alopecia.

Inhibitors of human GSK3p may also inhibit pfGSK3, an ortholog of this enzyme
found in Plasmodium falciparum, as a consequence they could be used for the
treatment of malaria (Biochimica et Biophysica Acta 1697, 181- 196, 2004).

Recently, both human genetics and animal studies have pointed out the role of
Wnt/LPR5 pathway as a major regulator of bone mass accrual
Inhibition of GSK3p leads to the consequent activation of canonical Wnt

signalling. Because deficient Wnt signalling has been implicated in disorders of
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30 Wit/ LPR5 pat hway as a maj or regul ator of bone nass
accrual. Inhibition of GSK3(3leads to the consequent

WR20PAET8%0N of canoni cal Wit signal i ng. BecaRfSkIB2009/000324

deficient Wit signalling hals been inplicated in
di sorders of WD 2009/ 095789 PCT/|B2009/ 000324 4
reduced bone mass, GSK3P inhibitors nay al so be used

féﬁudefde@éhé‘%éﬁss@”Si@[ﬁmﬁfbutof@ﬂﬂ#&s@%@u%@%r treatlng disorders of
bone-rel at ed pat hol ogi es, osteoporosis. According t

reduned bpneamassKame- rﬂtatbdtna’dsolng@lst opteopeeasis.n t he

ecordmg oaressRE R SR BanhBIBE Fiidint be 37%ed in, e treatment or
?F@Je‘h‘f@ﬁ d?@étrﬁ}éwbdév @gdris Tegakaryocyte recovery.
her ef ore beta inhibitors will be useful for the

Resgntetudies siew tthalp @Sk bietal intubitarytreatmant improves neutrophil and

W B&rcgpé/}'eg{@b o#@ﬁf%g&g eé%?%%ﬁy@\%m@t&? S@I? useful for the

treatredntiaf refutrapeniayindaesbby dancm;hmesetpyng t hat
inhibitor of 10 this enzynme may have procognitive

EEQ\{'WQ y StLM'%%OéWIV?I vehown edbat oﬁ&'ﬁ% @sHpblundeewasgs LTP, a
ar agﬁgér da?e?rfré’l%\fé ﬁgmkeﬁ?tﬁ’g 'Egﬂgoﬁgatﬁﬁngﬂ%%sg%\ﬁ%éfsmhlbltor of

| Sease, Par
thlS eagyneayay hase pracaghitivenactivitynBeocogeitive efféctsiof the compound

S0, T rapRRaHEM T (e BieBuhent R mernad aPehabs chagapteristic. of
Alihbﬂﬁé@é tRsSase @Kﬁs%n”ﬂke%‘séo qenéis%téﬁ%'eﬁ{bry Nimpairment,

the treatment of parenchymal renal di seases (Nel so
mild eegnitye Impairmant, dirain kaumacesquadnmerpjabamd:@merncqrmntnons in

vention or treatnment of nuscle
9,5&82%}%@%&[&@ &Peggﬁ%&]egzss 2008, 358-366). 20
mhmtc%L&feGsksphmayrwatﬂrﬂnaﬁﬁhdd@.bﬁ% e trBStrR&@S&Mparenchymal
invention is to provide conpounds useful as an active

fen@ atiseasesofNelsor i dhidney floterpationahAdvengadvrdine publication 19

GRS int 8N TEBhg of (LARBHE of MG BoBRY U Blol. Chem

2831200808P®B86).ve di seases. Mre specifically, the
object is to provide novel 25 conpounds useful as an
active ingredient of a nedicanment that enables

gfs%Yc?snu‘i'é Bf‘t ﬁVv@ﬁt cfr{ eat ment of neurodegenerative
| seases su A zhei mer's di sease.

An object of the present invention is to provide compounds useful
as an active ingredient of a medicament for preventive and/or therapeutic
treatment of a disease caused by abnormal GSK3p activity, more particularly of
neurodegenerative diseases. More specifically, the object is to provide novel
compounds useful as an active ingredient of a medicament that enables
prevention and/or treatment of neurodegenerative diseases such as Alzheimer’s

disease.

Thus, the inventors of the present invention have identified compounds
possessing inhibitory activity against GSK3B. As a result, they found that
compounds represented by the following formula (1) had the desired activity and
were useful as an active ingredient of a medicament for preventive and/or

therapeutic treatment of the aforementioned diseases.
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Thus, the inventors of the present invention have
identified conpounds 30 possessing inhibitory

WR0PIN$ agai nst GSK313. As a result, they fOoRECRIIB2hGA000324

conpounds represented by tHe following formula (1) had

the desired activity and were useful as an active

i ngredi ent of a nedicanent for preventive and/ or

therapeutic treatnent of the aforenenti oned di seases.

WO 2009/ 095789 PCT/ | B2009/ 000324 5 The present o

The diesent inyRMiopy bhisduevidss as appbisct of theinvientientthe pyrimidone

2 ! | i y.e e I
ehalivs RefgSEmet L IGRLEEN) GERUBRREIEH, Svo @5 oot bl hyarates
theeesfof : 5 RL R2 R5 R3~zf INNO Y N-/ R4 (I)
wherein: Y represents two hydrogen atons, a sul phur
atom an oxygen atomor a Cl_2 alkyl group and a
hydrogen atom 10 gqrepresents a bond, an oxygen atom
a nitrogen atom substituted by a hydrogen atomor a

Cl_3 al kyl grou sulhur atom a nethyl ene group
opt i onal subgiitu ed by one or two groups chosen
Rt3qm -(\Nal K ar , a hydroxyl group, a Cl-6

al kaxy gnpup,
am no grQup;

a CIN2 pé hal ogenated al kyl group or an
Rl represents a 2, 3 or 4-pyridine ring
or a 2, or B-pyyAimdine ring, the ring being 15
optionally substituted by a Cl-6 al kyl group, a ClL_6
al koxy groufR4or a hal ogen atomp R2 represents a
hydrogen atom a Cl-6 al kyl group or a hal ogen atom
R3 represents(lp benzene ring or a naphthal ene ring;
tBe rings being optionally substituted by 1 to 4
WMt uents selected froma ClL_6 al kyl group, a

¥3bP@8Bnts two hydrogen atoms, a sulphur atom, an oxygen atom or a Ci., alky!
group and a hydrogen atom;

Z represents a bond, an oxygen atom, a nitrogen atom substituted by a hydrogen
atom or a Cy3 alkyl group, a sulphur atom, a methylene group optionally
substituted by one or two groups chosen from a C4.5 alkyl group, a hydroxyl group,
a Cy alkoxy group, a Cq; perhalogenated alkyl group or an amino group;

R1 represents a 2, 3 or 4-pyridine ring or a 2, 4 or 5-pyrimidine ring, the ring being
optionally substituted by a C4. alkyl group, a C1.6 alkoxy group or a halogen atom;
R2 represents a hydrogen atom, a Cq alkyl group or a halogen atom;

R3 represents a benzene ring or a naphthalene ring; the rings being optionally
substituted by 1 to 4 substituents selected from a Ci alkyl group, a halogen
atom, a Cy., perhalogenated alkyl group, a Ci-3 halogenated alkyl group, a
hydroxyl group, a C4¢ alkoxy group, a Ci., perhalogenated alkoxy group, a C1s
alkylsulfony! group, a nitro, a cyano, an amino, a C1.s monoalkylamino group, a C,.
12 dialkylamino group, an acetoxy group or an aminosulfony! group, a 4-15
membered heterocyclic group, this group being optionally substituted by a Ci6
alkyl group, a halogen atom, a C,., perhalogenated alkyl group, a Ci-;
halogenated alkyl group, a hydroxyl group, a C.¢ alkoxy group; '

R4 represents a hydrogen atom; a Cy alkyl group; a benzyl group, a phenethyl
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atom a Cl_2 perhal ogenated al kyl group, a Cl1_3
hal ogenat ed al kyl group, a 20 hydroxyl group, a Cl1 6

WR2MoRI578 oup, a Cl_2 perhal ogenat ed al koxy grRQKIB2609/000324

Cl 6 al kylsulfonyl group, %a nitro, a cyano, an amni no,
a Cl1_6 nonoal kyl am no group, a C2- 12 dial kyl am no
group, an acetoxy group or an am nosul fonyl group, a
grokip, ﬁ&i&iﬁ&%&yb@b@h?ﬁg%u;ﬁ 5rel.up alkéuys cBFsUHY| RftblP, a benzene
opti onal | y Substituted roup

aeupgerd ahaphthalene 2gis>espha|aogéﬂ”a7@dte§ahy3roga§bwalqle group, a

%T% a%%égggi}/l []g S‘éﬂé”rﬂﬁy ggé%lpa 4"1 (qugen I'hgijethacﬁ':hc group,

%Og?giéé@mgegrgmg?p grggggh/saégg :gﬁmlly Esublsemmém)ﬂy V\ﬂ?o 4 substituents
7 P | B 4 rou a
%‘-‘éﬁﬁsﬂdo 9%%% pegrap) a e o . Galperdlkogyt Sipup: a Ciz

t 0
@? 4 W&?@gﬁgﬁ? gpﬁﬁE ﬁh@rb;r?g é‘FBgni‘ene group, a halogen atom,
leeGz ¢ halogehatedl allgyl @ipup,ca bidry @yctyagnooap,anainq,- a1 monoalkylamino

merrbered het erpcycl.ic group, the above-nentioned
gesh rk?epﬁg‘f %Bﬁﬁyfﬂﬁ’%} ﬁg%stltut ed by 1 to 4
Rabébtets@ﬂfsté h§d§)@bﬁ(‘dt6ﬁ|\ o, 2 ANl gERIP; @tnem a
dr oxyl %hou a Cl-4 al koxy group; a
bé@ﬁfﬁﬁ@g’@ al kyl group, a ClL 6 al kyI group a
benzene group, a halogen atom ,a Cl1_3 hal ogenated
al kyl group, a nitro, a cyano, an amno, a Cl-6
Avocardingy ltanamsthe g ragpecorofa tfe _gdresdntalilydriohnathgreolp; provided a

B R e B Y OGS 0Tt s % Betahse oL iBiea from the

Céor%fstlh eofﬁﬁ@ midSYe GEhQé‘twetsW‘%E?eée?ltéH BV'fgﬁ"ﬁuI@ (1) and the
carrent onpr i g as an actlve ingredie

shysselagically acmtablefsaiimthe@of carelifnecsoleates rttn@'eof and¢h¢he hydrates

ri i done eri ative ted hy fornu 1) and .

LT AR SeetEed b il 5 3hb Geficabeiifudribst drgaffovided the
éﬂ&bﬁ‘elﬁ@ht{@‘éﬁs rﬁé@&&ﬂ%nﬁ%lbﬁelshmgé@tf@ﬁ prebentp@f .antfor therapeutic
preferred enbodi nents of the nedi canent, there are

m@tmemd thedlsaasaSeneawsemebyrr@brmmht G®K3h iastivited and  the

e, R OGERP L o RTER ary rerspeutc

REQMRIR O nelRsticef e rRIVe isddicanBinusdRitidrPbtheF 8iseabey @uch as:
and/ or therapeutic 20 treatnent of neurodegenerative

Nipadasuia derendentdinbstes (SMateas diahateedypa bn ard obesity; malaria,
e t. u et

DB 5L e B0l L el ol L B5p AR LGRS cancers

s\agihr as sbloeedthl, pesstate, Hedastapinceninan-sthalpeell lungy carcinoma, thyroid

cancer ,? . N

cancer, T or B-cell leukaemia, several virus-induced tumours and bone related

pathologies; the treatment of parenchymal renal diseases and in the prevention or

treatment of muscle atrophy; the treatment of cognitive and memory deficit. The

" medicament could also find an application in regenerative medicine.

As further embodiments of the present invention, there are provided the
aforementioned medicament wherein the diseases are neurodegenerative
diseases and are selected from the group consisting of Alzheimer’s disease,
Parkinson’'s disease, tauopathies (e.g. Fronto temporal dementia, corticobasal

degeneration, Pick's disease, progressive supranuclear palsy), Wilson's disease,
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such as colorectal, prostate, breast cancer, non-snall
cell lung carcinoma, thyroid cancer, T or B-cell

WO 200//8%78%, several virus-induced tunpurs and BEF{EB2009/000324

rel ated 25 pathol ogi es; thé treatnent of parenchynal

renal di seases and in the prevention or treatnent of

muscl e atrophy; the treatnent of cognitive and nenory

Hehtington'sThitseasedi Raom ndiseass dard ssthéf nderAidntia including vascular
lication in regenerative nedicine. As further )

3 BF'%EF%teoWQ‘WeaB? <ibers tray@atic dpluriepeperebfevascular accidents

g. .(‘;iaésj%éj Féiﬁted39n§éd.ﬂéle”§ éﬁ@?%rﬁ?ib%%ﬁd%ﬁr@él%“ﬁe trauma;

s are neurodegenerative eases and
amlyetrophicf rlaterahesdemsis; c pesipheralg méurdpathiesyerretinopathies and

SaEEBT: ol SRR ned Shen bBBREIN G bt poamaceutca
E’d)rlﬁbb§iti6h TOAEANING tRE 'aBOTE \sab%abéwér%bﬁwlr%yédient together with

Wlson' s di sease, WO 2009/ 095789 PCT/| B2009/ G00324
oD@ Of mMare Pharmacewting) agditives.di sease and ot her denentia

hc Male ) tia; ut roke, and hers. .
}t}‘gaudrtg.le?cel nj %%éts g’i?@% cﬁ?%%ﬁl ;'fvei"é'gﬁde (S %’Ig &r8v1ded the
afpeemehtivriestl MRdiiméitgenes@in othe boaes adldteRDi pathologies are
cord trauma; anyotrophic lateral sclerosis;

ORBPPAOS neur opat hi es: retinopathies and 5 gl aucons,

and the aforenenti oned nedi canent in the form of

pharmaceuti cal conposition containing the above

Thid preserd ingertionafurinee progjdesliadninhiti@e tafe® SKBP Mactivitye comprising
or nore.pharmaceutical additives. As further

THiFOUPAMG NpdieRt appUaance selactedirom HBe Qrape consisting of the
@?rﬁﬁi'dgﬁg Hgﬁvc?tﬁggrmhh%‘e@ gﬁg'omghs Whern a}PEEthe solvates

ones rel ated pat hol ogi es ar’e ost eopor osi S.
tneesafrandi thedvydrates therebfr provi des an i nhi bitor of
GSK3R activity conprising as an active ingredient a
substance sel ected fromthe group consisting of the

pyri m AsdrdiAgr toviakth¥easSécts &f The prédantandkritidn, SRdrkSs provided a

thereof, and the solvates 15 thereof and the hydrates _
methasbf for Apceyeditivg @odfalr thesapautiectreatinenth cofp meskordegenerative
L.oyvention. there is proyi method f.or preventiye

YREFSES Rt chl APl GRR G aBoEhSETp s Yo step of
AdrapasteAng & agshtient aprevemive frtoPfHdripéiticalfi efBctive amount of
conprises the step of 20 admi'nistering to a patient a

previpstanceesplestay diom Hbeagioupi cansisting fafcpyrimidansuderivatives of
tg)gmu% 3@2@@%8 vérfyjls?o%&g?lw QUL HELR WRs R LAY e solvates

rm deri Ves
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

thereof for the manufacture of the aforementioned medicament.

As used herein, the Cy alkyl group represents a straight or branched or
cyclic alkyl group having 1 to 6 carbon atoms, optionally substituted by a straight,
branched or cyclic Cq.¢ alkyl group for example, methyl group, ethyl group, n-
propyl group, isopropyl group, n-butyl group, isobutyl group, sec-butyl group, tert-
butyl group, n-pentyl group, isopentyl group, neopenty! group, 1,1-dimethylpropyl
group, n-hexyl group, isohexyl group, cyclopropylmethyl group and the like;
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formula (1) and the physiologically acceptable salts
thereof, and the solvates thereof and the hydrates

WaQ 29p/695789 and a use of a substance sel ect ed f rRGH/EB2609/000324

group consisting of the pyr§ mi done derivatives of
formula (1) and the 25 physi ol ogically acceptable
salts thereof, and the solvates thereof and the

hydr at re G;hedlrefy §@u régund agtalk@oRf gidid having 1 to 4 carbon
af orenent i o1ned ned;écar?te%?. As used h)gr)gjig,dl‘?he C196

alora fofr expMpleyr ety aroipr H£tHAXY @rouR. aRtIReXY ogroup, isopropoxy

i Y oL ' t g _
b SRl Qoo B e, BB SR Bl ot butgy group, and
thedlikieg C1_6 al kyl group for exanple, nethyl group
et hyl gro n propyl group, isopropyl group, n-butyl
or oup, The BBloagn A fspreaseatsa fiiohige afyoriies Hromig gr fodine atom;
group, ' I i
o1 oup, THE ST P b0 Ratel T Bidp RiftEBern3 e PERYGroup wherein all
thedmrpgemateps havel beero pybsitited Ibygar daogend, foreexarkple a CF; or
2009/ 095789 PCT/ 1 B2009/ 000324 8 The Cl.6 al koxy
t'oup represents an al kyl oxy group having 1 to 4

car bonrh@t\BhalegeRFRAPAIRY! GRIUPOIHréSENtS . arLagX group wherein at
group, propoxy group, isopropoxy group, butoxy group,
|ﬁ§§b@ﬂ%ﬁ¥df@960 masqat begnsubsivisdy @ Balogentalef; gr oup,

d t i ke . .
T uor i T CupfomoalanfleElotepdaR 47 Shifo Broug gubstituted by

erez h@|.@galkplt eploap K for gmammple eprnethgtdnsinan gaddgy, ethiydamino group,
wherein all the, hydrogen, atons have been subsituted )
RIOPYIRMING o BIRIP. 1 (SOPEQRYIBMING, THRYP o bUtABAYNO TREPYS Fobutylamino

é}%hﬁg?é}@bﬁﬂllﬁﬁ?ﬂegﬂﬁfbﬂﬁn?ﬂém?% , i%ﬁr&g@ﬁ%@ group and the

Wherein at st “one hydroge S not
ldghsi t uted by a hal ogen atom The Cl1_6 nonoal kyl ani no

group fepresen n_amno group substituted b qne . ..

& 6" a8 gt AR Ruie Bogt 3PeBPRy ahidriing, YigyP Substituted by
NG| 2 BIKYPgUPEPfor exafibié adihieen\damiHb giot@PefiirhatAyidmino group,
grou , butylam no %roup, I sobutyl am no group, ,

iethylasaing| aiauRe raetHypropwaminagireldp @ndugiisopropylamino group and
'gq{REntyl amino group and the 15 like; The C2_12

[ Yl am no group represents an am no group

subst i Tha ¢ mentbereCheleraickslic groappsepresentsxanmhsaturated, fully

A R SR oppo RTS8 s example 4 to 1
AP CRYhBIMIAG SROUB 8B%kn 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,
imidazoimidazole, imidazopyrazole, imidazotriazole, quinoline, isoquinoline,
cinnoline, phthalazine, quinoxaline, quinazoline, naphthyridine, benzotriazine,
pyridopyrimidine, pyridopyrazine, pyridopyridazine, pyridotriazine,
pyrimidopyrimidine,  pyrimidopyrazine, pyrimidopyridazine, pyrimidotriazine,
pyrazinopyrazine, pyrazinopyridazine, pyrazinotriazine, pyridazinopyridazine,
pyridazinotriazine, indole, isoindole, benzimidazole, indazole, indolizine,

benzofuran, isobenzofuran, benzothiophene, benzo[c]thiophene, pyrrolopyridine,
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the |like; 20 The 4-15 nenbered heterocyclic group
represents an unsaturated, fully saturated or

WQ0p/0ei78%y sat urat ed nono- or pol ycyclic groupP@I/d2009/000324

exanple 4 to 10 nenbers) dontai ning one to seven
het eroat ons chosen fromN, 0, and S. Exanples of
het erocyclic groups include pyridine, pyrindine,

inydaromiiridene, Py r agyragoloppiidindazi neriaiolo@zidires, PYrteebgolopyridine,
furane, .t hi ophene, pyrazole, imdazole, triazole, 25

mérm'aem"@'d"as(az@n'eam%mwe@ RAARRIaRWIBIdineg| aﬁr@zelopynmldme
hi a rro
iRl nty By ekTrar ABKEOR B, , griszolopyrazine
urlazdlapwazlmmz ol tetrazohodytmme azghyerolopyritiazoie;, i azolidazopyridazine,
ui no| nol i ne, . cinnoline ht ha

pﬁglgggynql%znn%wl r{ggé@lpﬂgld%t h;p}ra;cﬂ@pync;azme © pyrrolotriazine,
|hﬁ85£8tfléﬁﬁén%yraﬂi{éﬁlgﬁlﬂér 'tﬂh%lﬁﬁ‘lazmé’ | (eRbRAlid¥ne, furopyridine,
Joyrl dopyri dazi'ne, pyridotriazine, 30

mfﬁ"@!dmen nﬁummalegn rfudmwdazmae furotriazine, oxazolopyridine,

tg)yig pg(ggig g;am %%B%Q&%&%r'dgéf%edlopyndazme oxazolotriazine,

iByx @l dyiridines | dxapylopgamidingy lisslazoRpyrazine, isoxazolopyridazine,
pyri dazinotriazine, indole, isoindole, benzimdazole,

ispREAtEazing d SxpdiazeloPypdinge raxastiazaleRysind ey raxadiazolopyrazine,

SRR oS8 0B o HEh ARl T BondRbxazole,

tmnzaxediagyle, di ne thienopyrdingyri di Mndendpgtinﬁtﬁnéppyr i thievepyrazine,
.rrolo |md|n . inmdazopyrimdine, . .

B P&’I IPe d| nq_)tlrlpétggr opy%ﬁizaﬁggrldlne thiazolopyrimidine,

thRIZoRprS4e | m ﬂ'llé‘ﬁ)londaQtr%Oyr aBidBlotfidRiN8Z OPoRAbESopyridine,

pyrazol opyrazine, triazol opyr azi ne,

|§@hhpa;p¢pnypmldm|ene pyr rleot@pgnqlqpyzange isothiazolopyridazine,

|%§fhgaazé? %é% Hg '}ﬁﬁgl’aépg%&gégn o@%# ggélloﬁzr:imidine, thiadiazolopyrazine,

thiddiadotdpyridazive,  tHiadiazelbtrisdirie)e, beykethiHzold, aibiehzoisothiazole
triazaolotriazine, tetrazolotriazine, furopyridin

henzopyadigralenerzatigzpian; bRBZodioxeRHe. aaamr@oxane ' benzodioxine,
iH2 PP ThaSe HXGHRYABY chflidifst aldh 2 baRY Ilg'Hrth;?saturated form,

oxaéz)ﬁ% opyrazi ne, o0Xx zo%/opyr azl ne, oxazo
fosexampleowanalluw,atloeaﬂﬂwzimbmwafmam tetrahydroquinoline, etc..
i soxazol opyrazi ne, isoxazol opyri dazine, 10

i soxazol otri azi ne, oxadi azol opyri di ne,

oxadi % g breuY Deepsafits?d Q%r@@ﬂ MAGERBould be easily cleaved and
oxadi azol opyr I dazi ne, oxadlazo otriazi ne, benzoxaZzol e,

pibsHitutetsushea graummay A for @xempléadasylyainiesys, a bromide and the
IF%lenopyrlnldlne t hi enopyrazi ne, thienopyridazine,
i enotriazine, thiazolopyridine, thiazolopyrimdine,
t hi azol opyr azi ne, thiazol opyri dazi ne,
t hi azol ot ri azi ne, isothiazol opyridine,

The compounds represented by the aforementioned formula (1) may form a salt.
Examples of the salt include, when an acidic group exists, salts of alkali metals
and alkaline earth metals such as lithium, sodium, potassium, magnesium, and
calcium,; salts of ammonia and amines such as methylamine, dimethylamine,
trimethylamine, dicyclohexylamine, tris(hydroxymethyl)aminomethane, N,N-
bis(hydroxyethyl)piperazine, 2-amino-2-methyl-1-propanol, ethanolamine, N-
methylglucamine, and L-glucamine; or salts with basic amino acids such as lysine,

d-hydroxylysine and arginine. The base-addition salts of acidic compounds are
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15 i sot hi azol opyri m di ne, isothi azol opyrazi ne,
i sot hi azol opyri dazi ne, isothiazolotriazine,

WaQ Miogasasol opyri di ne, thiadi azol opyri m di ne, PCT/IB2009/000324

t hi adi azol opyrazi ne, thiad?azol opyridazine,
t hi adi azol otri azi ne, benzothi azol e, benzoi sot hi azol e,
benzot hi adi azol e, benzotri azol e, benzodi oxepi ne,

Eﬂfp’@éd oY Menddie prock dure 8 dvell KNoRFEiRAAE artThese
eterocycles can exist also in a partially or fully

saturated form 20 for exanple as an illustration
%@fgoggﬁéﬁyﬁﬁ%xu#g;é Bre%qlrﬂou%leil\%ﬁ&%tguw d’l%%l acids such as

?aﬁndcwomllcemmdgdwmd?rmbsadld Letai!té \Atl)lﬂuof%am@ bgld@hst&ghl @facetlc acid,
or .exanpl.e a tosy a bromi de and the Iike
DERPISTIC o ALY BiF o LUmatE a5y WEIRF craemAlrasid. oxalic acid,
EGMTHIE%CH )C|tﬂ8$cfo° b@QE‘oi%fﬁc‘id anfdMkes of the salt

i ncl ude, when an aci group exists, salts of alKkali
met al sTharatlfbaklditlon@aﬁardfhherbaaicscm’nmrm arietm‘epared by standard

SOdI ot Ssiu magnesi um, . | ciu salts

it et Rhailh G5 HE St il ingifide bl a RpdS ifited thereto,
a@sbl\/lrfyemb)ﬂémbaﬁe wdéﬁ)é@qh@ﬁ@%blc%‘ﬁbﬂ@olutlon containing the appropriate
tri sqﬂﬁ\édrox ymet hy Ietam nonet hane

BFig( selaling tye palt byrayapaeating the solul\tll_on or by reacting the free base
gh@rgnné’?lg hY gahlcpécﬂ{?@ﬁ'tc’lm whidHP e S ?%It V%\%P%ra}g%ssggectly, or is

ucam ne am ne; “or sa
pmcrmtadmj dith susdcorsl bmnmolv&thydcmbbyﬂitmaedw concentratuon of

n e base-addjtion salts of acidic conpaun
fieds0ksM6n03ne0a9d5 ikieh) e 6% Geae s dharaeidgdition salts
HoRMdAprerBrathedHoss Wikh didRie! i tbine St the free base,

asi c group exists, exanples Include sa
phafmaaetmcaldeamﬁﬂiaue salsir that! tsrls:altscwd";osleycamm“rsorare relatlvely

BPeRieieto edmMebbitaRidn 3t bRSrpeiauRR dises Stiifistts. So that the
BémdticiaTprogerfies thhe?¥al inthaFied, bastlgrel nbitGortpramisad by Side effects
acid, benzoic acid and the |ike,. The acid-addition

asgribablg to hivep asianse dnaugls madicipalip aceeptaples tsaltgapfd the basic
c|

BoABRENE Sl Aol e bl AL b, o eppe of e

presaqtimeentia.cohol sol ution containing the appropriate

10 acid and isolating the salt by evaporating the

solution, or by reacting the free base and an acid in

an or gani ggamioheo  tHe V"PZ Hgﬁvétﬁ)ets S%?J?é?érﬁéd by the
directly, or is preci Wth a second organ
gioremeantiongd fmmuiaa(lc))tandu sals tbyremnthemmvatea amh hydrates also fall

within the scope of the present invention.

The pyrimidone derivatives represented by the aforementioned formula (1)
may have one or more asymmetric carbon atoms. As for the stereochemistry of
such asymmetric carbon atoms, they may independently be either (R) or (S)
configuration, and the derivative may exist as stereoisomers such as optical
isomers, or diastereocisomers. Any stereoisomers in pure form, any mixtures of
stereoisomers, racemates and the like fall within the scope of the present

invention.
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the solution. The acids which can be used to prepare
the acid-addition salts include preferably those

WOonRioghoyasduce, when conbined with the free ba¥e&l/1BR809/000324

phar maceuti cal | y-acceptabl dlsalts, that is, salts
whose anions are relatively innocuous to the aninal
organi smin pharnmaceutical doses of the salts, so that

the benahgiéslof RoARRIUINGSSOf theepRIdent Thiditioh’ 8 S35 in table 1

are not conprom sed by side effects ascribable to the

hareinafteraHoMEYgh thedsasipeabl theapsentlinwendiantis ngt linvited by these
[ npounds are preferred, all acid-addition

gg'l§1 g)ug{rig. within the scope of the 20 present

Ima €indtiembodimeat of thednvértidr) @ompoufids @f foreiiila Yidinheesin

%epresent ed by the aforenentioned fornmnula (1) and

dPPEESeREs 8d PXYITbatom 8 tue Bydraeeniatemsi es al so fal |

WirEBidy h{geagggge of the present invention. 25 The
pyri mdone derivatives represented by the

Bfl ceprasentoae dns abstitlted (4-pyriding ring\ae unsebstitutest 4-pyrimidine ring;
ggyrmetrh&ecaf‘bgn at%& As for the stereochem stry of
Jﬁ_pE%SS? 20 MXAOIFASHO T, ons, they may independently
Re RiprSént§ R binzeMe goupf bptiedilyo8ubiitatedNBy 1 to 4 substituents
derivative ma%/ IeX| st as stereoi soners such as opti cal
a

seleriednipa aohalgpegstalpebia dmeperhalpgenated calkyWoaraups a 1.6 alkoxy

form..any. mn 1 f r.eqi r s
GB, B P VIR Brium, S Bl BT Rl 368 Hitazole group
amy tre pyrazolra0p Helbapeor2liy/suB2iited B8P3 Aé 4 ddbstituents selected
gxa | es of conpounds of the present invention are
ﬂﬁcﬁﬁaﬁﬂbg@uﬁ herei nafter. However, the scope of

' j bt i Gi h

R anoDlaaT phMRRouaf alom L8 Gl MO, EEBRCyg-alky) aroup,
ploemyb gnelsp, dheseogroupebeing ewbrtuaily suBstituteeiine $ ¢ém Bshadogen,

oxygen at or two hydrogen atons; Z represents a
'BB%’%fesﬁﬁtsgg]presents an unsubstituted 4-pyridine ring

iArthe i of htftdlettshst GWofi 4 Siidifion SBA withR¥h BERr esents an
hydr ogen atonm R3 represents a benzene group

optionally substituted by 1 to 4 substituents 10

2 Ielectg'g g%r%ﬁé)rgé%aglfgﬁg %{%eqmin\?en?%ﬁ?mglwgg ?rgeea%u%dof compounds

of table 1 of formula as defined hereunder:

1. (+/-)-9-(4-Chloro-2-methoxy-benzoylamino)-4-oxo-2-pyrimidin-4-yl-5,6,8,9-
tetrahydro-4H-1,4a,7-triaza-benzocycloheptene-7-carboxylic acid ethyl ester

2. (+/-)-4-Chloro-2-methoxy-N-(4-oxo-2-pyrimidin-4-yl-4,5,6,7,8,9-hexahydro-
1,4a,7-triaza-benzocyclohepten-9-yl)-benzamide

3. (#/-)-4-Chloro-2-methoxy-N-(7-methyl-4-oxo-2-pyrimidin-4-yl-4,5,6,7,8,9-
hexahydro-1,4a,7-triaza-benzocyclohepten-9-yl)-benzamide

4. (+/-)-4-Chloro-N-[7-(4-fluoro-phenyl)-4-oxo-2-pyrimidin-4-yi-4,5,6,7,8,9-
hexahydro-1,4a,7-triaza-benzocyclohepten-9-yl]-2-methoxy-benzamide
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group, an am no, a pyrazole group, an oxadi azol e
group, the oxadi azole group and the pyrazole group

WhZIoHgoa i onal |y substituted by 1 to 4 substiRQEH2809/000324

selected froma Cl_6 al kyll2group ; R4 represents an
hydrogen atom a Cl_6 al kyl group, a COQ Cl-6-al kyl)
group, a 15 phenyl group, these group being

t t . N a t ~
eveg) Hdl)Wthﬂthéor?REJC?QIOBYowIﬁ@t@IQ]@%?%Qﬁ|c‘]|ﬁM zgf,t@,é,?,e,g

0, in the formof ree base or o Ition .

wi thexahydrer b4aX -triazathenzopydobeptentthyl)2rmethnxy-benzamide

i nvention includes the group of conpounds 20 of table

1 of formula as defined hereunder: 1. _

( _-'-{j&.) (—3—-)(fegméogwgzimbpww-bmwrmnoawﬂzt,cas@,-??a,pwexahydro-
m di n-4-yl - , 8, 9- .

t ety dfiazarbenzogyclohanten-9- W3 oetiexyhepzamder - car box

ylic acid ethyl ester 25 2.

(+/-)-4-Chl oro-2-met hoxy-N-(4-oxo-2-pyrimdin-4-yl-4,5

, 6,77, /94 EhkngN-¢7-cyclopentyl-4-oxo-2-pyrimidin-4-yl-4,5,6,7,8,9-

1,4a, 7-tri - zocycl ohept en-9-yl) - benzam de 3. .

(Pedivdsnrt o aea Ry Sherteis v 2o pethsxysaanzadive
-4-yl-4,5,6,7,8,9-

hexahydro-1, 4a, 7-tri aza- benzocycl ohept en-9-yl ) - benzam

de 8. 38(;-/-4-_4-FIuoro-2-methoxy-N-(4-oxo-2-pyrim|din-4-y|-4,5,6,7,8,9—hexahydro-

(g L AL RO - 0x0- 2 o
hexahydro-1, 4a, 7-tri aza- benzocycl ohept en-9-yl | - 2- net ho
xy-benzanm de WO 2009/ 095789 PCT/ | B2009/ 000324 12 5.

(+8: ) ) Gt-blimekhqxy-Rvid 1axer Spynimiding-vld, 8,667 8. Shexahysro-
oty fitiag éntbcilohepten eyhbenaamide . o 1) 2. met ho
Xy-benzam de 6. . S

) B i WPt RPN R ox3 28 idin B4 8 7155 -Hexahyaro-

é,6484aZ7ItﬁézaaZBeh£dmmr@pfmﬁ9%tbe9nz)érﬁid8- met hoxy- benzami

(+/-)-4-Chloro-N-(7-cycl opentyl -4-o0xo0-2-pyrimdin-4-yl

-4,5 6,7 - .

neddh A SIS 2rmea N s BV Yot 15 7 & ebeahvaro-
Xy bz anazebedtbdclohepten-9-yl)-benzamide
(+/-)-4-Fluoro-2-nmethoxy-N (4-oxo0-2-pyrimdin-4-yl-4,5
,6,7,8,9-hexahydro

112 (4 BB O R R llPasgLg8 7 o neyanyaro
8, 9;4:%-dtgah-benzocyclohepten-9-yl)-benzamide
1,4a, 7-triaza-benzocycl ohept en-9-yl ) -benzam de 15

13. (+/-)-9-(4-Methoxy-benzylamino)-4-oxo-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-
4H-1,4a,7-triaza-benzocycloheptene-7-carboxylic acid ethyl ester

14. (+/-)-9-(2,4-Dimethoxy-benzylamino)-4-oxo-2-pyrimidin-4-yl-5,6,8,9-
tetrahydro-4H-1,4a,7-triaza-benzocycloheptene-7-carboxylic acid ethy! ester

15. (-)-4-Chloro-2-methoxy-N-(7-methyl-4-oxo0-2-pyrimidin-4-yl-4,5,6,7,8,9-
hexahydro-1,4a,7-triaza-benzocyclohepten-9-yl)-benzamide
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10.
(+/-)-4-Chl oro-2-nmet hoxy- N (4-oxo-2-pyridin-4-yl-4,5,6

WQ 20080878 xahydr o- PCT/IB2009/000324

1,4a,7-triaza-benzocycl ohept en-9-yl ) -benzam de 11.
(-)-4-Chloro-2-nmet hoxy- N (4-oxo-2-pyrimdin-4-yl-4,56
, 7, 8,9-hexahydro 20

1 4ﬂ; 7 szc«am@r&enaemmwer aiokokmpymmmlﬁ 4 5,6,7,8,9-
| or 0- 2- met hoxy- N- (4- 0x0- 2- pyrim din-4-yl-4'56"
7 npxghM@s@ahﬁaﬂotnaza -benzocyclohepten-9-yl)- benzamlde

1 4a, 7-tri aza- benzocycl ohept en-9-yl ) - benzam de 25 13.
(+/-)-9-(4- Met hoxy-benzyl am no) - 4- oxo- 2- pyri m di n- 4-yl
-5,94. 8(+9)499(Qrm®yrdemoxy -benzoylamino)-4-oxo-2-pyrimidin-4-yl-5,6,8,9-

4H 1, 4a, 7-1 ocycl ohept ene- 7- car boxyl i.c _acj d
et ﬂﬁrar&qrgril-ﬁzfé J?(?rlazza enzocy@lo eptene-/-carboxylic acid ethyl ester

(+/-)-9-(2, 4- D met hoxy- benzyl am no) - 4- oxo- 2- pyri m di n-
4-yl-5,6,8,9-
t ettty d)-8-@HMethexy#-trifluarembthykbenzoyidrapioy MeoXo-Lepyronidin-4-yl-

yI |
a8 fa B etk L e M riarhaorvalobsriene fyrarhonyiic acid ethy
-y|esfer5 6,7,8,9-
hexahydr o- 1, 4a, 7-tri aza- benzocycl ohept en-9-yl ) - benzam
de WD 2009/ 095789 PCT/ | B2009/ 000324 13 16.

( +)1'94 (Qy‘%@%ﬁs&é)% Bgﬁi'oymé&?nd}% BXJ) '24p)9mdﬁm Q)Qi '5'3,§,'9ntef’rahydro-

hem&hygumo?-lnam berizdcgeiohbptenecy-chriuglicacid-ethyl-dstez am
de 17.
(+/-)-9-(2, 3- D nmet hoxy- benzoyl ani no) - 4- oxo-2-pyrim din

- 4-2¢), (5{_|?98(43:I§ortoe? %¥lugromethyl- benﬁo%lammo)-4 -0X0-2- %nmldln -4-yl-

hydr o-4 4a, /-tr1aza-benzocycl o tene-"7-carbo

acisb, Bt%gatra@gdm -4H1B4a,7-triaza-benzocycloheptene-7-carboxylic acid ethy!
(+/-}-9-(2-N@thoxy-4-trifIuoronethyl-benzoylanino)-4-o
x0-2Z2-pyrimdin-4-yl -

5,6,8,9-tetrahydro-4H 1, 4a, 7- triaza benzocycloheptene-
7-carbOX{I|c acid ethyl ester 10

(+/21y ($L-)-8- @rMﬁwomb@@ypmlﬁﬂn@qM%a@ Py fipidinrdcyr5.8,8,9-
aieTo ST Bliaze:benzqeycloheptens:Z:camanylic agd epnyi ester
ethyl ester 20

/zzz)p);ﬂ-ffé %@ﬂf({é&g'z“&r?n%rnﬁl RV A oy A 407
@n&a%éﬁ}d@ﬁ%ﬂggfé}ﬁbjﬂ)@eﬂza}ﬁ,g?za benzocycl ohept ene-

7-car boxyl 1 c aci ester
(+/ ) - 9- (2- Met hoxy- benzoylan1no) 4- ox0-2-pyrimdin-4-y

{ e2PailEhFE-Bramo-3methoxy-DrA BXRRSRYIIAACS §.7 8 0agrahydro-

yl i1c4@zitasd-Behz&scRiheptéh-9-yl)-benzamide

24. (+/-)-2,3-Dimethoxy-N-(4-oxo-2-pyrimidin-4-yl-4,5 6,7 8,9-hexahydro-
1,4a,7-triaza-benzocyclohepten-9-yl)-benzamide

25. (+/-)-9-Benzylamino-4-oxo-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-1,4a,7-
triaza-benzocycloheptene-7-carboxylic acid ethyl ester

26. (+/-)-2,3-Dimethoxy-N-(7-methyl-4-oxo0-2-pyrimidin-4-yl-4,5,6,7,8,9-



10

15

20

25

30

22.
(+/-)-2-Methoxy-N(4-o0xo0-2-pyrimdin-4-yl-4,56,7,8,9-

Whawabsadso- 1, 4a, 7- PCT/IB2009/000324

triaza-benzocycl ohept en-9-¥) - benzam de 23.
(+/-)-5-Brono- 2- net hoxy- N- (4- oxo- 2-pyri m di n-4-yl -4,5,
6, 7, 8, 9- hexahydro 25

1, 4rexéhldionr aabmﬂaz@mér&bepaeﬁe&ewg-ybwm 24.
(+/-)-2,3-D nmet hoxy-N-(4-ox0-2-pyrimdin-4-yl-4,5,6,7,

8 9- hexahydro-

20 P Ben A AR LR e e 8586 170,487 i
r atbﬁuhzoeyﬂd’rbﬂepltenl -one

tri aza-benzocycl ohept ene-7-carboxylic acid ethyl ester

26.
(+/28) (2'/' Q%E@szo 9/ 09 g%' CEH) %X%@)‘%Qﬁl&ﬁ'ﬁy%idi”'4'y"

he>5a$|,)‘3cﬁ-tf—}tflah4'dr(7-4ﬂi daa?—-trazaebwrzboh@phepteﬁey]-):atkb@wylmriacid ethyl

(+/esf 9- Benzyl am no- 2-pyrimdin-4-yl-6,7,8,9-tetrahydr
0-5H 1, 4a, 7-tri aza- benzocycl ohepten-4-one 5 28.

+:%9Z a(zb;%‘&%‘!r)'\gté M;t%mqumdﬁcp@-%wrimi@inm-ﬂbyﬁ,&?,&9-
@e§gﬁ¥(& oLy ﬁgyid{r%z? %ﬁ]'rzég%cgglﬁédfgﬁ- g_pl?-r%ﬂ%ﬁ'nliooél eptene-

-car yl'ic atid e
(+/ ) - 4- Ami no- 5- chl or o- 2- met hoxy- N- (4- oxo- 2- pyri m di n-

e Pl B eRC 2 e thosy N by hreR 2RI I . 8.9-

de heg8hydro-1.4a 7-triaza-b loh -9-yl)-b
(+-)- 5yBrorm 2- rrrlthﬁo)?;\_zocyco eptﬁr;/ -y?offé‘z%m'yr. m di n-

4-yl-4,5,6,7,8,9- hexahyd
' 0-3]|, ﬁ‘/- 5L EhRFE 206042 Y- ﬂ-?ﬁ%etﬁﬂﬁ o}x/o by?rpngl yl%l 5,6,7,8,9-

(Zheragydgbgpge ﬁumhm@mob&dahémémd-ylﬁb@ma%mafr imdin
-4-y

hexahydr o- 1, 4a, 7 triaza-benzocycl ohept en-9-yl)-benzam

dean32./\ & N
(+,’3_2) %E/ kﬁl%rrllgr ?WOX\} I*I_ QX9 -2- p)glmg(/jrm-ﬁnyl -4 5,9, ? 9- h%xahydro
, 617487 riara-bbyizvcycRthepten-9- yI) -benzamide

1,4a, 7-triaza-benzocycl ohept en-9-yl)-benzam de 33.
(+/-)-9-(2, 4- D et hoxy- benzoyl am no) - 4- oxo- 2-pyri di n-4

- YB35.(81-#992 4-Di ethoxy-b | -4-0x0-2- -
tetr ahyd;raog4l—l- 1, Eab A e ng}?)cygr(gheB}/réﬂgA?ylc%PbS ?(

yl it@trajuckﬂoéﬂ-IﬁMaeé-ttmaza benzatycloheptene-7-carboxylic acid ethyl ester
(+/-)-9-(5-Chl oro- 2- et hoxy- benzoyl am no) - 4- oxo- 2- pyri
din-4-yl-5,6,8,9

t eBdaliydy-0-(4EERlof@ 2 méthoRy- Beh2oyiamind )ONRbENBy ridif -6, 8,9-

ylic acid ethyl ester
tetrahydro-4H-1,4a,7-triaza-benzocycloheptene-7-carboxylic acid ethyl ester

35. (+/-)-9-(4-Fluoro-2-methoxy-benzoylamino)-4-oxo-2-pyridin-4-yl-5,6,8,9-
tetrahydro-4H-1,4a,7-triaza-benzocycloheptene-7-carboxylic acid ethyl ester

36. (+/-)-9-[(4-Chloro-2-methoxy-benzoyl)-methyl-amino}-4-oxo-2-pyridin-4-yi-
5,6,8,9-tetrahydro-4H-1,4a,7-triaza-benzocycloheptene-7-carboxylic acid ethyl
ester
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35.
(+/-)-9-(4-Fl uoro-2-nmet hoxy-benzoyl am no) - 4- oxo- 2- pyri

WQI2099/495789- 5, 6, 8, 9- PCT/IB2009/000324

tetrahydro-4H 1, 4a, 7-tri az&s benzocycl ohept ene- 7- car box
ylic acid ethyl ester 30 36.
(+/-)-9-[(4-Chl oro-2-net hoxy-benzoyl ) - net hyl - am no] - 4-
0X0- 2- pyridin 4- yI

S St B L BT 2 A B8 F GG P B £ P imicin-4-

PCl{-43267%, Qﬂfé&&ﬁ dbP1,34,7-triaza- benzocyclohepten 9- yI) -benzamide
(+/-)- 2- N@thoxy 4 (5- nethy [1, 2, 4] oxadi azol -3-yl)-N-(

4- 0x0-2-pyrimdin-4- yl-

5, Ga’ [N = I =9

) 3L eLRaRee e %i‘*.‘éIﬁ@fﬂé%@%%fmﬁ@fﬁ&”v%xo2
1, byﬁilmdoaeh wza5; 6‘37;8! thlxéﬂydrethyé,-74tfiaxa)-bénzpwdlohepitdm'g-yl)-
n-4-y 1-4, 5 6, 7, 8, 9-hexahydro-1, 4a,
7-PP%5§%W%%nzocyclohepten-9-y|)- benzamni de 39.
(+/-)-4-Fluoro-2-nmet hoxy-N(7-net hyl -4-oxo-2-pyridin-4
-yl-4,5,6,7,8,9- 10

heX8h\(Hf- b4 T, lueroz2- rmethesy-He (V2 oejinyl - dhexn-2rpydidin-#-yb@ng,81,8,9-
de 40,

(+EFERY9-1.43 57585 P -LENBRBY AORSRIP RSV bgNZamides 7 g o-
hexahydro 1, 4a, 7-

triaza- benzoclycl ohept en- 9-yl ) - 2- net hoxy- benzam de 15
41 40. (+/-)-N-(7-Isopropyl-4-oxo-2-pyridin-4-yl-4,5, ,7 8,9-hexahydro-1,4a,7-

xamdz 0N 4 2Rl Bedathih 5.6, 7. 8. 9- e

aza- nzocyc epten -yl ) -benzam de

b a1) 1L EngeBoby Nk b R BN b 67 B hEndRdrS 1 4a,7-
hewy)édrséhzbceveloﬁebféna@%mﬁyaé ohept en-9-yl)-2-met ho

Xy-benzam de
(+-)- 2l\/bthoxy N-(4 0X0-2-pyridin-4-yl-4,5,6,7,8,9-he

xahydr,or 1- -

O (P R MR iioRs OBy imeiny - PO RS Y e BB
| deexdtlydro-1,4a,7-triaza- benzocyclohepten 9- yI) -2-methoxy- benzamlde
(+-)-N(7- Isopropyl - 0X0-2-pyridin-4-yl-4,5/6,7, 8, 9-
hexahydro-1, 4a, 7 25

Lt 143733 PEDARCHELNERS Bh6 S By Aai 4487 816- ﬁéiéﬁwra fﬁeaa 7-

hyl - benzam

( +/tnazal>béﬂzo@ycbhpp@wa@thﬂmeeﬂ@%—pgnzmraie4 yl -
6, 7, 8, 9- hexahydr o-
1, 4a, 7-triaza- benzocycl ohept en- 9-yl) - 2, 5- di met hoxy- ben

Z agyd - - -
AR A B e ok S
9- mmlyemmcycwaepten -9- yl) -2- methoxy-4-tr|fluoromethyl-benzamide
triaza-benzocycl ohept en-9-yl)-benzam de 47.
(+/-)-4-Fluoro-N-(4-o0ox0-2-pyridin-4-yl-4,5,6,7,8, 9-hex
ahwgr @+1)-K(77C€ Y Elbpicpylmethyl-4-oxo-2-pyridin-4-yl-4,5,6,7,8,9-hexahydro-

1,4a,7-triaza-benzocyclohepten-9-yl)-2,5-dimethoxy-benzamide

46. (+/-)-2,5-Dimethoxy-N-(4-oxo-2-pyridin-4-yl-4,5,6,7,8,9-hexahydro-1,4a,7-
triaza-benzocyclohepten-9-yl)-benzamide

47. (+/-)-4-Fluoro-N-(4-oxo-2-pyridin-4-yl-4,5,6,7,8,9-hexahydro-1,4a,7-triaza-
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WD 2009/ 095789 PCT/ |1 B2009/ 000324 16
benzocycl ohepten-9-yl)-2-trifluoronethyl-benzam de
WQL8)09/095789 PCT/IB2009/000324

(+/-)-5-Chl oro- 2- met hoxy- N1€ 4- oxo- 2-pyridin-4-yl-4,5,6

, 7, 8, 9- hexahydr o-

1,4a,7-triaza-benzocycl ohepten-9-yl)-benzam de 5 49.

( +benzacydlahepdemNotyl)-adtithydrometing-senzamidé n- 4-yl - 4, 5, 6,

7, 8, 9- hexahydr o-

1,4a,7-triaza- benzocycl ohepten-9-yl)-2-trifluoronethyl

- bﬂBZ W- 18-CH18ro-2-methoxy-N-(4- ox0- 2-pyridin-4-yl-4,5,6,7.8,9-hexahydro-
dz 7Benz|-4ox028 din-4-yl-4,5'6, 7,8, 9- hex

am] &/inaza-benzoaygiphegten-9-yl)- benzamlde

benzocycl ohept en-9-yl)-5-chl or o- 2- met hoxy- benzam de As

a further object, the present invention concerns also

rreubocas/-)‘-agFlmr@plar(Vn?ewyM wI%d?m&qD«Mﬂl(ﬁsg hexahydro-

represente e aforenmentione or nul a 15

Thd<42, Zéﬂ%@}ﬁégzwﬁ'o@@pfﬁ’bﬁﬁr‘)e%“mﬂWOWHMH gnzamide

according to nethods explained below Preparation

nmet hod 20 Pyri m done conpounds represented by the

af 50e feh)-Ne(Teenzyl-Auoxo-RipyridinyyHaeb, ﬁrk&@rlmj(azhwdm fljdag7 -triaza-

o,the nethod, descr, [ he ,sche Y RLR3nlL
R bRatody P - Repsr0-RretfereaEattmide "N ooy N
RA R4 (111) (I) 25 Scherme 1 (In the above schene the

definition of Rl, R2, R3, R4, R5, n, Y and Z are WO )
A edudherrgbiectCine preseot testian concems alsereikodstpdreparing the

e BEN SSTRARSE s SR el Bl
represented by the ,

These compounds can be prepared, for example, according to methods explained
below.

Preparation method

Pyrimidone compounds represented by the aforementioned formula (1),

may be prepared according to the method described in the scheme 1.

(1) 0

Scheme 1
(In the above scheme the definition of R1, R2, R3, R4, RS, n, Y and Z are
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above formula (111), wherein Rl, R2, R4 and R5, are as
defined for conpound of 5 formula (1) are used as

WO mogpeiesll at es. Al ternatively conpounds of f orREN/EB2009J000324

are allowed to react with &7 base such as

triethylam ne, sodium carbonate or potassium

carbonate in a solvent such as tetrahydrofuran,

frengame 1asythess alieady deseripegh fﬁé@ﬂmpéé'@ﬂ afferanda (1)).

chl oroformat a suitable tenperature ranging fromoO to

130C under ordinary air, then with a conpound of

f or mul &olldwing Wisriethdd3, thé, pYrihidaned derigativeasegafsentstl by the

ot BT SR W, S AEC B8 oo o
FB? Ié‘ 'é?e QJ@EH ﬁ*téﬁnéd‘@tesaAﬁéf\%P%l}/%é@{d@b@formula (1) are

er natively conpounds of ( wher ei n
auxpnv@ds etot seaqto withs ah;hasegeuclat asstrietlyylaming, epedigth arbonate or

RAGIAEH Y SaRfsAle o S Baf S8R 4 R Py dFRAD Abistpupyrolidone,

Mldfdhﬁ@fhlzléﬁe@a'mld@yo@cmwm@rwfét @fsJu@blBJte’inbéﬂai:l)reWbﬂgﬁgffrom 0to
4 and R5 are as defined for compound of

ﬂ%@@luadew prdinayigithen vathv icompesid efforpala b, wherein R3, Z, Y
Shi e d éfmaed 3 Eg?égu%'g?%ﬁ'ﬂ.ﬂg )gl?}%ﬂﬁrl}‘}e%rééér?ts aSeaving group

comer Cli a y aval
pmfena@lw@htamneelbrokm@worrrmdsqﬂgrdmp otee obkaihl the icomploand of the

of f nula(lll) may be prepared
Q{f’é%m&f’ﬂg” ‘g%(r hod 25 defined in schene 2. WO
2009/ 095789 PCT/ | B2009/ 000324 18 pg NN NRL Pg N

R JRLNN R RANO oMN ROOR4
Alternatively compounds of formula (I) wherein Y represents two

hydrogen atoms may be prepared by reductive amination of a compound of
formula (Il) wherein Y represents an oxygen atom and L represents a hydrogen
atom, by a compound of formula (lll) wherein R1, R2, R4 and RS are as defined
for compound of formula (1), according to well known methods to one skilled in the
art.

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

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

Compound of formula (lll) may be prepared according to the method
defined in scheme 2.
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(Iv) (111) Scheme 2 As a further object, the present
i nvention concerns also internediate (V) for 5

WOreepaey7sfly t he pyri m done comnpounds repr esent eRCEAB20(19800324

af orenmentioned fornula M 1§1n the above schene the
definitions of Pg, Rl, R2 and R4 are the sane as

al ready descri bed and Pg represents a benzyl group, a
tert-butoxy carbonBg gro an et hoxy carbonyl group,
an acetyl group, a pﬁNhaIi do group, a 10 ben Joxy
carbonyl. According to I SSNet hod, the 3-ket oeﬁler of
formula (1V), wherein and \R2 are as define
conpound of fornula (1)) R i & an al kylPgroup
for examre methyl or Ayl, is allowedyjo r
a conmpound of fornmul aR4/) wherein R4 is o
for co &zformj(lva)(l) and Pg is a sujtable
protecting gro anpl e a pht\hal i ;i do
group. The action may be carried out in t,Ne

pr esencBQf a®ase such as pot assi um car bRgate, in an

al coholic sol vent such as nethanol, ethanol a t he

i ke or V\(N%out, at a suitable tenperature ran@'i g

§EREMe2® t0 140C under ordinary air to obtain the

compound of the aforenmentioned 20 fornmula (111).

Addi tionally conpound of forrmula (111) wherein R2

Aspa daghes ohjecy,d they enesend ninveatjorh eonatoge alsoe thtermediate (V) for

order. t ive C ounds of ,formula (L11). wherein i S

erhting Jad PYTmI T oaBodds TR HE RYPeE e MiRned formula
om The reaction may be 25 carried out in an acidic

nedi um such as acetic acid or propionic acid, in

finethengbover schementhec definitivrie of i19, oRbs B2cand R4 @rerthe same as

R Dre e SR a, Fohren 8 P e, poutony carbony

gr@ppesamtéthagtlda@lbd)mﬁ gaiupm amyadetylogtaip)ed phithatiadidgygroup, a
to the nmethod described in Tetrahedron Letters,

kenzyiaxy qasbamyl. pp 6113-6116, 1989. 5 In addition,

conpounds of fornmula (I1V) wherein R2 represents a

hydrogen atom nmay be obtai ned by anal ogy to the
Artdrdihgdtestbis methad) tipaBekato®iieP 30 &BBRIa (I1V), wherein R1 and R2 are

as defined for compound of formula (I), R is an alkyl group such as for example

methyl or ethyl, is allowed to react with a compound of formula (V) wherein R4 is
as defined for compound of formula (I) and Pg is a suitable protecting group such
as for example a phthalimido group. 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 (lll).

Additionally compound of formula (lll) wherein R2 represents a hydrogen atom
may be halogenated in order to give compounds of formula (Ill) wherein R2 is a
halogen atom such as a bromine atom or a chlorine atom. The reaction may be
carried out in an acidic medium such as acetic acid or propionic acid, in presence

of bromosuccinimide, chlorosuccinimide or bromine.
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As a further object, the present invention concerns
al so the conpounds of fornula 10 (I11) as

WO mogpeesh at es of conpounds of forrmula (1). CorgRBIE0IENN0324

formula (1V) is comercial % avail able or may be
synt hesi zed according to well-known nethods to one
skilled in the art. 15 For exanpl e conpounds of
formula (1V), wherein Rl represents a pyridine ring

oo PH Bt chmBendObr BRI (W hetel & RbrBedts & fluorine

bt@n’ﬂ m&seedbtbmddew bhél@gg% BeE Frietigdd/ déscribeioini Tedtahetfon Letters,
or a_pyr i ne-car boxylic acid, optionally

g%'b'iq |NQJ{4@£PFE)§1313‘@13@ 198%y1 group, C1_6 al koxy group

or a halogen, with the corresponding malonic acid 20
nmonoester. The reaction can be carried out using
met hodk additiok rcommpdundsnef foskulal (Bd) Whetedire R2r represertts ashydrogen

3% e ol avioat so s Pt de e fntert DE 2705562,

tetrahydrofuran at a tenperature ranging from20 to
70C. 25 For exanpl e conpound of formula (V), wherein
fRa aifyrther dbierh doe prrsend iyentian @pncer@s@mtr{a gompdunrds of formula

At SE R 5. B8 riHefBs R 1l cccor ot mg 1o the

nmet hod defined in schene 3, starting from conpound of
formula (VlI). The conditions which may be used are
GPeRuUNd of frmylani!Valis e@@ﬁnmeé@a"ys@vadﬁlz'@ogr g8y dee synthesized

SR PSR, G @Pal, N 5 o0
(MI1) (MI1) Pg NPg O NN NZ--1 NN>N)

For example compounds of formula (IV), wherein R1 represents a
pyridine ring or a pyrimidine ring, optionally substituted by a C1. alkyl group, C1.
alkoxy group or a halogen atom, can be prepared by reacting respectively an
isonicotinic acid or a pyrimidine-carboxylic acid, optionally substituted by a Ci.
alkyl group, C1 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

temperature ranging from 20 to 70°C.

For example compound of formula (V), wherein R4 is as defined for compound of
formula (1) and a suitable protecting group Pg such as for example a phthalimido
group, may be prepared according to the method defined in scheme 3, starting
from compound of formula (VI). The conditions which may be used are given in

the chemical examples.
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RA R4 (IX) (V) Scheme 3 5 Conmpound of formula (V)
may be synthesized according to the nethod descri bed

WO 089¥i7$fet i ¢ Communi cati ons, 33(8), 1375- 138Z2CT120K2609/000324

Conpound of forrmula (VII) Aty be synthesized by

addition of a suitable nucleophile on conpound of

formula (VI). 10 Conmpound of formula (VIl1) may cyclise

to obtain the conpound®st-Ong,, atprenmentioned fornul a
(MII1). Conpounds of forrula (‘P)ﬁi}and fidr mul a (V) npy

be synthesized accordi ngNa-thg, @,nceékhgq described” §
in W96/ 14844 from conpound of fornul aggVI11). N N
Rot g ORI y—combOupds~qt Fornmul a (117)° whereirmRI,

R2 and R4 are as detined for conmpound of formula (I) _)
may be ﬁBrepared according to the method defined in N
schene 4, starting from conpound of forrmula (1V). TH#

condi fyipns 20 whi ch may beggged are given in the VIl
chem cal exanples. WO 2009/ 789 PCT/ 1 B2009/ 000324
21 NV NRILJRRRLR NNR NR2 R4 Br ~ O(X) N
ONO30 ROON N i (IV) R4 (XI) RA (XIl) RL
Po N P9 o~
N Nz)\
~N ~N
NJ !
/ /
R4 R4
(1X)
V)

Scheme 3

Compound of formula (VI) may be synthesized according to the method described
in Synthetic Communications, 33(8), 1375-1382; 2003.

Compound of formula (VII) may be synthesized by addition of a suitable

nucleophile on compound of formula (VI).

Compound of formula (VIl) may cyclise to obtain the compound of the

aforementioned formula (Vill).

Compounds of formula (IX) and formula (V) may be synthesized according to the
method described in W096/14844 from compound of formula (Vill).

Alternatively compounds of formula (lll) wherein R1, R2 and R4 are as
defined for compound of formula (1), may be prepared according to the method
defined in scheme 4, starting from compound of formula (IV). The conditions

which may be used are given in the chemical examples.



R2 NH2N Z---, NO N i R4 (Ill) Scheme 4 5 As a
further object, the present invention concerns also

WO mogpeesh ates (I111), (XI) and (XI1) for prepeT/ 3080324
pyri m done conpounds repredknted by the
af orenentioned fornmula (1). According to this method,
the 3-ketoester of forrmula (1V), wherein Rl, R2 and R4
10 are as defined for conmpound of formula (1), Ris an
al kyl group such 1gs for exanple nmethyl or ethyl, is
al l owed to react th a conmpound of formula (X)
wherein R4 is a flned for conpound of fornula (I).
The reaction beNcarried Rut in the presence of ?
base such as otass}un1carbon te, i{.nh an al coholic R
sol vent such a anol d the |like or R2
wi fhbut, at a sditable 15 1
to 4OCRl2nderR"ord| nary ai
Offe a¢6rementi ofgd formula (). W 2009/ 0957 N
PCT/ | B2009/-666324—22 The conpound—of—Forrta /( Xl)

, R2 and R4 ar defined for co und of

formula™ (1) can be deppgtonated with strong ba such
as Ay hi um bis(trinet%ﬂlsu )am de or |ithRYm
di i sopropyl am de) and the r sultant anion 5 react®H
with brom ne or N-bronosuccinimde to afford th
compound of forrmula (XI1). The conpound of fornula
(XI'l) wherein Rl, R2 and R4 are as defined for
conmpound of forrmula (I) can react with suitable
nucl eophilic nitrogen sources such 10 as ammonijac,
4- met hoxybenzyl am ne to afford the conpound of fyor nmul 1
(I'11). Conpound of formula (X) nay be synthesized R2
according to the method described in W97/16430 ard™ "
Tetrahedron Letters, Vol.32, N22, pp 2469- 24?QN 1991(.

N O

nperature ranging frém
of

(@]
=]
—
=y
(¢
(@]
o

R&

Scheme 4

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

aforementioned formula (1).

According to this method, the 3-ketoester of formula (IV), wherein R1, R2 and R4
are as defined for compound of formula (I), R is an alkyl group such as for
example methyl or ethyl, is allowed to react with a compound of formula (X)
wherein R4 is as defined for compound of formula (). 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 (XI).
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15 In the above reactions protection or deprotection
of a functional group may sonetines be necessary. A

WE209/a45178 pr ot ecti ng group Pg can be chosen dEpEBIDG00324

on the type of the functiodal group, and a method

described in the Iliterature may be applied. Exanples
of protecting groups, of protection and deprotection
nethods are given for exanple in Geene's Protective

g&f’ra;'a,ﬂquc&,q(?@ ufaaoﬁZ( Hh rethgR, elgzretd al#fﬁ are as geflned for

PO B Bdrridlg ((Q;SKSRBE dlé]:)f@fdiriaﬂa‘d b\ﬁtﬁestfdlﬁj Bb&@ré’uch as lithium

activity agai nst Accordingly, the c rrpoun s of
blﬁerlwﬂwwl)amm}wroﬂithwe GH8PRIOPHs aandek:tamde thesresultant anion

t
AR e OF ARGl o TRERE R S formura
(MIBease caused by abnor nal GSK3P activity and nore

particul arly of neurodegenerative di seases such as

Al zheiner's disease. In addition, the conpounds of

The dqongsaund iofvferrhulan (ANE wherainuserl UR2aandrR4carevas defined for
i ngredient for the preparation of a nedicapent for

ereReynd oformylal) eareFeasd withsuigble Ruglaephiligpitrogen sources such
i S L

corti cobasal degeneration, Pick's disease,

EE B o FPAE TRL BN e BihAEb el AR B Hnod descres

.ﬁwemmmﬁaimaawaﬁ@m@&eﬁbewmam 2E B2 569042021991
WD 2009/ 095789 PCT/ | B2009/ 000324 23 others traumatic

injuries; cerebrovascul ar accidents (e.g. age rel ated

gan;glt ?Igph gﬁgfé ?é%&g%‘is B oqegho%ngreﬁgbﬁcﬁ%%tfoq{ 4t fiional group
mayrsypaeties bd Plecaosay hinesuitatle Preteeting. grong Pghedn be chosen

di seases such as non-i1nsulin dependent dlabetes (such

depen H&P@sthﬁyﬁyéve) then functieaalk 9’0%@&‘@ a, mStf\%‘nﬂ@SC”bed in the
S il S | e

HERRGES ) b BpBfied SEXSARR <f Srotd Bldtios; 26 Bidipption and

dezirbtectiog roethoidsoars giveyr &rdexampler in GreendscRtdtective groups in

bﬁq%iﬁé“éaagf’q%eé el 82} e rhta PO LN HIR & Sghs. Inc., New
rl e atrophy. The medi canent could also find an

application in regenerative nedicine. The nmedi canment

could also find an 10 application in the treatment or

Bl R0 g TRV RS, AR Pavd i RGCRERR) ggaimst s

REBraBsNithe | C¥IHEESGhdY of aRECPresent invention are useful as an active

ingredient for the preparation of a medicament, which enables preventive and/or

therapeutic treatment of a disease caused by abnormal GSK3p activity and more
particularly of neurodegenerative diseases such as Alzheimer's disease. In
addition, the compounds of the present invention are also useful as an active
ingredient for the preparation of a medicament for preventive and/or therapeutic
treatment of neurodegenerative diseases such as Parkinson's disease,
tauopathies (e.g. Fronto temporal dementia, corticobasal degeneration, Pick’s
disease, progressive supranuclear palsy), Wilson's disease, Huntington's disease,
Prion disease and other dementia including vascular dementia; acute stroke and
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chenot herapy. The nedi canment could also find an
application for therapeutic treatnent of a disease

WQaHHp/aseY i zed by cognitive and nmenory defi ci tRCEBIB2HOIANG0324

in Al zheiner's disease, Pa¥kinson di sease,

age- associ ated menory inpairment, 15 mld cognitive

i npai rment, brain trauma, schi zophrenl a and ot her

olbeas tttamgatlmmwms@hce;abrpva@pw@rt@cm@tedeeg vage relaéed macular

?%iéz{fé}%téé& r%i&ngrphﬁ vgg(ﬂa ttg%lg{‘g rﬂf&tﬁfb&l ¢ %Ateral sclerosis,

péripsheral nembpauhtes @étu@ié%ﬁeswdoélaumaaé@d etrmtdusmaees such as

d| seases whi ch conprises admnistering to a manmal i an

msglan.dﬁﬂenﬁenbéeb@w@r Edchas diabetes tpealhoaid gbegity; malaria,
&%Hﬂﬁﬁgﬁee%tscahmnegé "yétﬂzédﬁrenés d186e@s! 'cgﬁcérggét?&q %8t colorectal,

ment of t esent Tnventi
mmlsta_ttamufeasteqaricer umelsmbllc:lelhlsnge:laa%mﬂaf trtymmldmarg:eou'b or B-cell

P Sairenorurel YigisRLEeY ) (RattSn A inddl BYNG alaigtess pathologies;
parefBh@RbPrerRl H%éa@é*é Rfmusdld fRIPHT ThetmearRamemt@ould also find
hydrat es thereof substance, per se, may be

@mmnﬂh@amrednar@generaﬁvau meskicine.off heheegicasent could also find an

AAMRALLRTh NGy o pHavelfRl A ETbAIGAY VL TE iecicament

armaceu

odUle Il find igdespplicatieh on ehe nidatmedt of hebﬂﬁp@uaﬁndmd by cancer
active ingredient and one or nore phar maceut i ca

chemethgeapy. Akhe meedicameat @Qufdf@'ﬁ?dl'éﬁta'bfaptpﬁ@at'on for therapeutic

P o B P Rl IEEG iy =18 LREmER/ Beftits such as in

Alahbinmerts aliseatkee Rdrkinsonptisease e wigeeadsoc@tgd shemony nepairment,
su enmented with an active ingredient of ot her ... :

i SRR Forarient HBairnfinbes ShizoRhiie fand PliRsconditions in

WhithasRh deficRs hidsbdpe®09/ 095789 PCT/ | B2009/ 000324

24 of pharmaceutical conposition is not particularly

Lim tedpe a:fi‘)‘i‘eéé?ﬁ G ht | ARNERY relQFeéprtGV'éjeijné%ﬁo@nYor treating

formul ation for oral or parentera m ni stration
rexaopegeneratiee pliseases ecdusedl by @hmosmel antmtwobGSK3B and of the

formul ated, for exanple, in the for
ﬁgﬁmﬁe@nqdcacﬁseaﬁﬁéoswhlpan§°mr'seﬁa|adgamsmrmgr dpi g mammalian

érg‘éhls?ﬁ w%é;%l?{r%?eoff érf‘@ﬁéct%aé}Hbﬁﬁt ofpflé‘&ﬁbéun@ 8f the formula ().

psul es t capsu syrups, sl ons,
suspensi ons, solutlons and the like, or in the form

of ph eut j.cal t s for. al . .
adr i A% 6 A5SC SRR, of BE msedPBP B Fik eresgt ivention, 2
$UHStamaEs GayRbe %eau\hmharse@@ect@cﬁrﬂdmsweagwp cohkiBting of the
i nfusi ons, transdermal preparations, transnucosal

compound represented by the aforementioned formula (I) and pharmacologically
acceptable salts thereof, and solvates thereof and hydrates thereof. The
substance, per se, may be administered as the medicament of the present
invention, however, it is desirable to administer the medicament in a form of a
pharmaceutical composition which comprises the aforementioned substance as
an active ingredient and one or more pharmaceutical additives. As the active
ingredient of the medicament of the present invention, two or more of the
aforementioned substances may be used in combination. The above
pharmaceutical composition may be supplemented with an active ingredient of

another medicament for the treatment of the above mentioned diseases. The type
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preparations, nasal drops, inhalants, suppositories
and the like. Injections or drip 10 infusions nmay be

WOrepaeesh as powdery preparations such as in tINS/FB3AGH000324

of Ilyophilized preparati oA, and may be used by

di ssolving just before use in an appropriate aqueous

medi um such as physi ol ogi cal saline. Sustained-rel ease

ok @wmqeuﬁgalm@ssthm@wt@@m@daw limitad pand the composition may
e f

52 881 b 219 el B8 o AL PR e 8 moe

theepharhascerticalt corapositiomesay benforrmaldtedt for asxansplef mt tre form of
pharmaceytical additives relative to the active

pl;;@'fr@ﬁegﬁf:al SRERasitiongs f9rooraly @dminighatigr such as granules, fine
C
"ﬁﬁ[@% }E}Wd%?é ehaiﬁ?ﬁ?iﬂé%,ﬁéﬁfﬂ?pﬁ&%éﬁww 'eﬁ‘itﬁé%n% suspensions,

hosen thos organi c or
mlghanscamhthﬁ kit @ in the foomi af mnarﬂniaqeunbad Lq:bmmuwmsrfayparenteral

d .as phatnmaceuti.cal . additives. ner t he
Al RRh RranicbBs foMieventis, pReshyf: gf Sfboutaneous
aAdthindstratRdRgi Ndrip I OMRfdSbRY, Waﬁﬁ&eltrﬁal%%r@p!at\éﬁbﬁ@t transmucosal
based on the weight of an active ingredient. 25

Eﬁaﬁ{ﬂt@@sma&&ldﬂrppenmam Jupposterias apdrthelise. iections or drip

|§|ﬂl$l<§1‘,9°|?r?'=f ?‘éﬁs%gr%%g%%c{etr‘( C;ﬂ%p%%’o‘ﬁq T'%Iﬁlrags in the form of

|g}epmmzéd pk@@éraﬂon@ahnd umay:@rebomd dyadidsolving jdse befere use in an
t he preparation of 05|t|onsfor ora

IRRFPRTIAE, aAVSPUS @%Hg‘gﬁt’%@& hygielogieaf @@HPesu§Hsfa@ed -release
Coh_gfati%'hs éljc‘ﬁ95§ttl?$’§ee§:8ét'edr(ﬁh’h§ ?Hgﬁ%r rﬁQ be giredli admlnlstered

osition may contain, in ad nto 3 the In
idtrboenebrallyuxi | i ari es such as noi st eni ng agents,
suspensi on aids, sweeteners, aromatics, colorants,
and preservatives. The liquid conposition may be

fill edTyﬁésC@PSbﬁ&%éEé@ﬁcélf a68|t|@§§0u§éii3|f©r nikemaHufastare of the
as gelatin. Exanples of solvents or suspension

pharmaeeuticald compasitionor eprieat iretiodf ot dhgopharpacedtisal additives

SRrOR Bt A8 I rbﬁ’%ﬂ?%r?oo%&ﬁodé%ngf%Hrrﬁ{g;he pharmaceutical

istration, I'nj'ect1ons, suppo
carapositonaiss be rappmﬂrmtl@ly chbyemby those skiligd éme¢hey bytc dhorganic or
benzyl al cohol, et h¥| ol eate, lecithin and the, h . )
aPET %@S@n%@rﬁa id o jawd ubgtansesdnay bsi ysad %%p armaceutical

%&ﬁ{ %ﬁ%{%&afﬁé ghar&faﬁ%‘i’]tlc?%do@ﬁvesemélysﬂé IRBrRERA in a ratio
ranglng from 1% by welght to 90% by weight based on the weight of an active

ingredient.

Examples of excipients used for the preparation of solid pharmaceutical
compositions include, for example, lactose, sucrose, starch, talc, cellulose,
dextrin, kaolin, calcium carbonate and the like. For the preparation of liquid
compositions for oral administration, a conventional inert diluent such as water or
a vegetable oil may be used. The liquid composition may contain, in addition to
the inert diluent, auxiliaries such as moistening agents, suspension aids,
sweeteners, aromatics, colorants, and preservatives. The liquid composition may
be filled in capsules made of an absorbable material such as gelatin. Examples of
solvents or suspension mediums used for the preparation of compositions for
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The dose and frequency of adm nistration of the
medi canent of the present invention are not

WQoehLassarly limted, and they nmay be appr oprRGR/BA2909/000324

chosen dependi ng on condi 2f ons such as a purpose of
preventive and/or therapeutic treatnent, a type of a

di sease, the body weight or age of a patient, severity
pareatersl administeationd & aeinjgations Genppesitoyies ainghide, watsse propylene

{9805 Ay TR DU St 3R e, T, e e

Exsraplssyof basadmnaterislksensstl forcsuppadityries irssvdd afor texa@sple, cacao

a day as, divjded portions, or once in several days.

Ryitst emyl cagASRUteY, @é'ée(?'H?'éi‘ﬂtePﬁ?'ect i on,

adm ni strations may preferably be perforned

continuously or intermttently in a daily dose of

Theddoseoand Sfraqenay Of eenmipistriationfofatheacedieament of the present

ingredient) to an. adult. WO 2009/ 095789 ,

'B@??"éb@é@/%%@?ﬂ'cug%ly Hnigdc an Eg%ﬁ?‘pl"é%Y BEx ApPLoAriately chosen

d GrNeonditiohs tsithead)a purpose of preventive and/or therapeutic

(+/-)-9-(4-Cnhl oro-2- net hoxy- benzoyl am no) - 4- oxo- 2- pyri

tieatment.- 3ty of 8, disease, dbe Hody weight or age of a patient, severity of a

dyés e?ﬁ? &l ' GeREAINCBZRAN AR 8T LafftiOREN3A fo an adut

hay He 801 2tot £000 Bng grhecwelyhn\of ain activetihgtetiigntp) art (He dose may

- di ox0-.1, Béc?i hégr 0- i soindol - 2-yl )f—zéaro loni.c acid .

br eRARINigterey onee aflay Qbsenarahiines fdangs Ciyidesspartiong. or once in

Shvetpiideus; | WEEH e Pl B AR 28 fefdiord dhiStrations may

efarablydze performéed cntinu@rdy ot 3d2rmitiedsy inliasdailyddse of 0.001 to
nL,of acetonitril.e was gdd at r tenperature

109 s B e Sf abiactle e Reohnnadiha: o and 5. 05g

(56.52 nmol) of (2- am no-ethyl)-carbam c acid

tert-butyl ester. The resulting m xture was stirred at

15 roomtenperature for 12h. 300 niL of dichl oronet hane

was added and the m xture was filtered and the solid

obtai ned was triturated wi th dichl oromnet hane,

filtered, and the resulting filtrates were evaporated

to dryness. The residue was dissolved in diethyl

et her, washed with a saturated aqueous sol ution of

sodi um hydrogen carbonate, saturated aqueous sol ution

of sodium chloride, dried over sodium 20 sulfate and

evaporated to dryness. The residue was chronmat ographed

on silica gel eluting with a m xture of

chl or of or n1 met hanol / aqueous anmonia solution (29% in

the proportions 98/2/0.2 led to afford 6.50g (31% of

t he desired
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WORIYYEEO 2H), 3.28 (m 2H), 3.07 (m 2H)

conpound. RWN 1H (CDCI 3 ; 200 MHz) 25 b (ppm : 7.80
(m 2H), 7.65 (m 2H), 4.8 (m 1 H), 4.80 (sl, 1 H),

. 2. 1&21I/(m1)09/000324
2H), 1.30 (s, 9H), 1.12 (t263H 1.2

(+/-)-3-[(2-tert-But oxycarbonyl am no- et hyl ) - et hoxycarb
onyl -ami no] - 2- (1, 3-

@hemical Exammes o- i soi ndol - 2-yI ) - pr opi oni ¢ acid net hyl
ester 30 To a solution of 18.80g (47.54 mmvl) of

3 (2-tert-butoxycarbonyl am no-

Exdmplem (@bnﬁobﬂnd&dﬂﬂ%ﬁaﬁleiﬁ‘r)dl hydr o-i soi ndoI 2- yI) pr
i.ani |d nmet ester dissolved bn 156

@' 39(:1(4(;9 PZmet r?ﬁﬂ?@ﬂﬁé@'”ﬁb‘d&?‘% TPZ'”m_d'(’S“YV'O%S\ﬁDg
t%%ﬂ?ﬁr%ﬁﬁgl k&Y ﬁtlggg%%n?@%eﬁgnméarbeﬁyhc acid ethyl ester

tri et hyl am ne. e resulti'ng mxture was cool ed
and 5.00 nL (52.29 mml) of et hyl chI oroforrrate

fidea. Csedert s bis e S oArgR8EE (1o5Rct83.3-dinyaro-

ic6iMaeI- Ely%t;ﬁobﬂ:rnldabid n%mwé’ét@ﬂ aqueous sol ution of
ammoni um chl ori de was 5 added and the mi xture

extracted with dichl oronet hane. The extracts wer e

ShEGiytidh i 2 88 “ﬁtﬁnff}ﬂ 046 25 ¢ HhioRB- 8- iR Aird Baindol-2-yl)-
T ooy 893 i Rain

[Tori sodi um bonat e, bver sodi um’su
@crryllnceuamomwi ésled(dﬁmlbedTheﬁyrﬁheﬂ@@dmmumcatlons 33(8), 1375-

GBI R veh iy 70 win of Sceforvtle e AddadoAs ase) Jemperature
A?.éog ?98%%%00@9 G%Qun‘?fcatrﬁgnﬁﬁs%ﬁc?@ G@d@@@ﬁé @fol) of (2-
an 0 .91 (m

wo-ahah-qa@bamm—pcldsteﬂzbt(tm estiy., The o@sylting Ihixture. \8@s stirred at
r%%?%;?ergiﬂr;%[( i%hftg(')o @%oﬁ%%ro%rﬁgthgﬁﬁ :%voas(légdle@nd the mixture
wad ﬁ)tePéc{ ana (tRe AlBlia Cotthifet) was haxystedbaitl ldichibidplethasd filtered,

rboxy-e Pht halam c acid To a solution of 218.80g.
qwmq:,@s#%mg) iltyates were evaporated to dryness. The residue was dissolved

b ' e
96y Shicsn fESHKETLNP 2 s A0IAGa Hdeplis spiion of segium hvdrogen
¢arBeudat)a— atyriated @caebds stuticet h)jlsommrar cldlbsde deiddi over sodium
nmL of tetrahydrofuran%\/\?s added 100
f

te
%m tg@na7gvarpIaterotontiings hﬁetrﬁweHﬁh\W gbr%amm%faphed on silica
JENeYiAgahitn dhisktRM o | dHloroform/methanol/aqueous ammonia solution

(29%) in the proportions 98/2/0.2 led to afford 6.50g (31%) of the desired
compound.

RMN 'H (CDCIs ; 200 MHz)

0 (ppm) : 7.80 (m, 2H), 7.65 (m, 2H), 4.88 (m, 1H), 4.80 (sl, 1H), 4.12 (m, 2H),
3.28 (m, 2H), 3.07 (m, 2H), 2.64 (m, 2H), 1.30 (s, 9H), 1.12 (t, 3H)

1.2 (+/-)-3-[(2-tert-Butoxycarbonylamino-ethyl)-ethoxycarbonyl-aminol]-2-(1,3-
dioxo-1,3-dihydro-isoindol-2-yl)-propionic acid methyl ester

To a solution of 18.80g (47.54 mmol) of 3-(2-tert-butoxycarbonylamino-
ethylamino)-2-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-propionic acid methyl ester
dissolved in 156 mL of anhydrous dichloromethane was added 8.02 mL (57.05
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m xture was heated at 65C for 2h 19.73g (470.35 mmol)
of lithium hydroxi de nonohydrate was added. The

WO 2000095788y mi xture was stirred at 65C for 1h. PGRIB2009/000324

m xture was evaporated to @fyness. Tol uene was added

to the residue and 25 evaporated to dryness to give

225.00g of the desired conpound as a lithiumsalt. To

mineoly @f driethytprhinehiThe esuiting2aéxtosy wasuspeladi ain07G and_5.00 mL

K P e—
gichlor@fletianer 008 t a69ed.atThee reguItiAg3tnirtideevaaror&tiresl at room
to dryness. The residue was triturated wth a mxture

tempgraturg| fost TRk / SakRisHoRaveRIR SRhHion; pf @ramoniim chioride was
é‘éééy GndHE ﬁ'ﬁ)ﬁHr{'%x’&ﬂ%% v@t{he%?tﬂ?}.’&ﬁémaﬁgﬁﬁg YL WER washed

used as suc e ne

Withh -9 séturated- yuweausl s8lutiohyafr sodignoi chdofid® - yddiubr oaronate, dried
4] di azepane- 1-carboxylic acid . ethyl ester .

oo, S98090 BAERR00/ (DEESRISdG B dNRISe: | deor residue  was

éfﬁ@n%@&%réﬁﬁéd QR ey ?el‘gluting with a mixture of dichloromethane/methanol
N-{2-T(72-

am no- et hyl J - et hoXycar bonyl -
iartha giroportian® 89YY1 lechipl a}ffqmtz)l%hﬂ)%ﬁ&?g"/ab ptith#i desiradegormnpoand as an
%' of anhydrous di nethyl forman de was added 75.50 nL
%86. 40 mol ) of N-nethyl norpholine. 5 The resulting

RMNU-HQDM@)%OUW[&)M roomtenperature for 10 mn and
143. 00g i phenyl phosphoryl azide was

520. 00 I f d
Bm) | TH&T A Ao Ol (S 17 2B 1 T Binde, 4t 380 (m, 2H),
t el i
T R S T BT 20 S S DR e AP SR Catrapa m. o)
aqueous sol ution of ammonium chloride, saturated

{9 GHREEAsruiats Bnd  h maa
§49gi um sul fate and evaporated to dryness. The residue

was chromat ographed on silica gel eluting with a
m xture of dichl oronet hane/ met hanol / aqueous anmoni a

7Rkt B0 o0t OSP34 bdramino e
é(tﬂS){ﬁ(%i)?Eongazrﬁgv{U]-'zh(H, 11-5125?01 ,?ﬂ%%)sﬁ?gcgfﬂﬂ%}g@plbﬁlc acid
m%hyl estas c{ms,olvég i E'b@m@ of ﬁqatrqhwqufU@ng/a(sn@d®q(_|jlnb0 mL of water
933819 (IS0 iy, Weionde, mpnopydiate, Thg, resulting
HAYre, wag-hedtedatdd s’ C 26r Ph, 1. G844 p0.36- thmaly lodNighium hydroxide
r%%ingh)%rg}/el w%lsst aeéded. The resulting mixture was stirred at 65°C for 1h. The
mixture was evaporated to dryness. Toluene was added to the residue and
evaporated to dryness to give 225.00g of the desired compound as a lithium salt.
To the resulting lithium salt (225.00g) suspension in 1 L of dichloromethane was
added slowly 500 mL of trifluoroacetic acid. The resulting mixture was stirred at
room temperature for 2h30 and evaporated to dryness. The residue was triturated
with a mixture of diethyl ether/dichloromethane and filtered to afford 300.00g

(89%) of a powder. The compound was used as such in the next step.

1.4 (+/-)-6-(1,3-Dioxo-1,3-dihydro-isoindol-2-yl)-5-oxo-[1,4]diazepane-1-carboxylic

acid ethyl ester
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To a solution of 45.00g (135.82 mmol) of
(+/-)-6-(1, 3-di oxo-1, 3-di hydro-i soi ndol - 2-
WO/2009/895G%0- [ 1, 4] di azepane- 1-carboxylic aci d etiI/1B38@9¢00324
in 339 nL of anhydrous diéhl or onet hane was added
22.09g (149.40 mmol) of trinmethyl oxonium 25
tetrafl uoroborate. The resulting m xture was stirred
roomtenperature for 12h. The m xture was

at
ﬂ’vgig‘géﬁ&géﬂgﬁéﬁgs ext T a@?’ggﬂ tﬁ?%T@#'Igﬁngd;%ﬁ&fe%b%arbonyl-

ai'hlrfd}Mocmbosy‘»éthyn};smhémmc aduid t httssthledenin Was L of anhydrous
por at ed t afford 46.90g (99% of pure product
mqt O"&alm' T1veas aAd %‘é:r?& &y §@86.4Q ramoh anNrfﬁéthYH?Per"ne

B eyt b A, Stred it g 1Bl (o, 0 gy and 143.00g
(52000 mmoljloH)iphénylph¢sphaid)azide d@s(added. Fhe nixtize Wwas stirred at
3 95 PCT/ 1 B2009/,000324 29 1.6. .
Bo 1T TR dpE 20 2 eHARFIR S CaHIEYS. 21 Tidurs,as dissolved
iRYdicAlofbmethafe: avdsHddOwith a saturated aqueous solution of ammonium
t et rahydro- AH 1, 4a, 7-tri aza- benzocycl ohept ene- 7- car box

thcpr¢deacsatUéan$9| agueeus T@lutiatulaft seMiuaT chirgiey faturated aqueous

{ﬁ@ %’l ﬁ}dﬁ(m\) fﬁg&%erg ? bt%)rl('%;]el éﬁle%' (g(y i]sg)ldkau}g I[]ﬁ%l]e 1&Cdaé%aporated

toxjtynesﬁd' ihek &ishide was @hromlam@dam on sﬂﬁa gél e@jtmg with a mixture

I dd 18. 57 I
Tl pnalangie naRola GHans Smmomes o (oSHaL it e proportions
993108 Idd LRSS GG 1489 O the HeltiredtBnfiaflad sol ution

was evaporated to r ve ‘'sol vent S| due was
Mpi: t1196at¥d0ni t h di et hyl et her and flltered to afford

'%@'\gq'g é@%@ @foo'p'ﬁ(;%lz 05| ,Sb\gr: 280I6 %Oyl) 2,3,6,7-tetrahyd

5Qppm), 4$d98(11€ﬁH')1€7 1320@15 b4>|>4yI4 80 awmpwmm @h, 4H) 3.88 (m,

hydr ochl ori de (1 1) whi t e powder. The conpoun

Whls 3, 1), s'ij%&(mnmhé ﬂ&(m dtapl. 22dma 3H)spensi on of

33.00g (89.97 mmol) of (+/-)-5-am no-6-(1, 3-di oxo-1, 3-

di hydro-isoi ndol -2-yl)-2, 3,6, 7-tetrahydro-[ 1, 4] di azepi

ns- 1- C@r/b€6<-y1 BdDiagod Eﬂh};lldro-lébimdﬂl@-ylb%dheﬂhix?rz 8%, {-Hetrahydro-
31 of tetr ah%dr of uran was added 6.47g

[(‘fd 'aéﬁp'ﬁ'ﬁd ?a@PW'dfd?‘El% WEster (60%in oil), the

reaction mxture was stirred at room tenperature for

1h and 17.47g (89.97 mmol) of ethyl

B aptdtionddfrdx100¢ Y 135.83 xomotpfdrna)-6-(di Sdmxeoet 3idihyglo-isoindol-2-
of togl yene was he r.esulting,solu

Bospopdd diSasepainJearbondhyart: s o gsinayr o anhydrous

dihibtomethdne. QPadlaglled 22.09g (149.40 mmol) of trimethyloxonium

tetrafluoroborate. The resulting mixture was stirred at room temperature for 12h.

The mixture was hydrolyzed with a saturated aqueous solution of sodium

hydrogen carbonate, extracted with dichloromethane, dried over sodium sulfate

and the solvent was evaporated to afford 46.90g (99%) of pure product as yellow

oil. The compound was used as such in the next step.

RMN 'H (CDCl5; 200 MHz)

O (ppm) : 7.90 (m, 2H), 7.80 (m, 2H), 4.95 (m, 1H), 4.15-3.85 (m, 6H), 3.60 (m,

1H), 3.48 (m, 3H), 3.20 (m, 1H), 1.12 (m, 3H).
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20 glacial acetic acid was added. The reaction m xture
was stirred under reflux for 12h. The cool ed sol ution

WwOon2099/8968¢or at ed to renove sol vent. The m xt ur ePGREB2009/000324

di ssol ved i n di chi oronet had®, washed with a saturated
aqueous sol ution of amoni um chl oride, saturated
g%eous sodi um chloride, dried over sodium sulfate

evétor%(bd- @@xgw*’q@wdrw@m@%?dmlér%@@ 2rnytnmlanneﬁyl 5,6,8,9-
r@z{%yghf-k[]%t 45:%5 %SDaeg'f}gc (\A%Bt(éﬂ mgchlfb.?%glgc &éd %Q%I gster
was used as such in the next step. RWN 1H (DI\/ISO 300
B[H)Za) cg tg(%) n}.,gg ?%P 16&?13 @m@lho&éﬁ%é 8‘83 -dioxo- 1%_5%y§r05|§omdol 2-
gI'YJ?E) -rhefRoxy®2,3®, 1 Rtrdnydro-[ f 4idfatdpine@ M carbogdicd Mac#) e}t  ester
(issolved-imaSlormd.- afxmethanol wasdadded 61348, 618,37 menolalef dmmonium
St otat BT BB S SR8 S, St re for

PEH/ TR @9/ 88idfion 3Pas’ @vépét@ltét! t® Reflové Ssdhght( 4Phd Pesidue was
+/-)-9-(1, 3-di oxo- d|r%dr0|30|ndo--

V|t9|raz|eq)wgf121|9 | ethes ang- fdteyqsd go affordg 33 §0g9e(BOZo)Bf o +/-)-5-Amino-6-

(3 by SSPREDEA B SHIB AN ARBREN L carvoryic

add@ihﬂlgas@ér hil;tdroélzileﬂd651 mtplay adivhitg romedencT hey domipeuaddvas used
t he resulthﬁ%mxture was stirred under 5 reflux for 2
g9 gHeh infthe S8R was filtered and the solid obtained

Y&Sal 50%1;5&\{%?(?? ofM38aY GBYT7O H@)ﬂn%ﬂf {4/ 85Rmo Bh@ 3-dioxo-1,3-

resul ti trates re vvash w'th a saturated
d@uémjsomwﬂrwm@fs gdatrahydfaf[limdlaeeplsathcambwyhc acid ethyl

ST BRI R G B Yo mididepBtidol i Ra RS IR B a7o (161,04

frndInef sbmmn@bfy@ﬁude(e@% fin l¥), atﬂél rebetio® imiki e QbaPRtifed at room
acid (33 w%solution in glacial 10 acetic acid) to an

tesepsrapyei fors dhutangn 18f4191e(89r%7e el of ethyl (34pyrinidin-4-yl)-3-

?’%@“&‘8@9% I%d?géﬁm&ﬂg.%@l?%r?e‘@ %%tﬁ?ﬂ(%{ésgltmg solution

Was éi/aééra(tdd td> rH)nové fé&ahsdroiurldh, héa8 (ndedréfjlux dndt®.00 mL of
glﬁx\c(ai aggtic @cgjoW@@] a%d l@w Qeq?’ogul)pnsr%lx%grﬁg \,/rpag_lsfgpe@t Sngq) reflux for
12h. The cooled solution was evaporated to remove solvent. The mixture was
dissolved in dichloromethane, washed with a saturated aqueous solution of
ammonium chloride, saturated aqueous sodium chloride, dried over sodium
sulfate and evaporated to dryness. The residue was triturated with diethyl ether
and filtered to afford 18.60g (45%) of the product as a brown powder. The
compound was used as such in the next step.

RMN 'H (DMSO; 300 MHz)

O (ppm) : 9.28 (s, 1H), 8.68 (d, 1H), 8.01 (m, 4H), 7.24 (m, 2H), 5.71 (m, 1H), 5.18
(m, 1H), 4.51 (m, 1H), 4.30 (m, 1H), 4.12 (m, 5H), 1.22 (m, 3H)

1.7 (+/-)-9-Amino-4-0x0-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-1,4a,7-triaza-
benzocycloheptene-7-carboxylic acid ethyl ester hydrobromide (1 :1)
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1.8
(+/-)-9-(4-Chl oro- 2- met hoxy-benzoyl am no) - 4- oxo- 2- pyri

waonragp/nea8y | - 5, 6, 8, 9- PCT/IB2009/000324

tetrahydro-4H 1, 4a, 7-tri azd® benzocycl ohept ene- 7- car box
ylic acid ethyl ester 20 To a solution of 0.060g (0.18

mmol ) of (+/-)-9-am no-4-o0xo-2-pyrimdin-4-yl -
T @ solgtier: of 61|$ﬁpg (40.40 mmol) of F/-) 9-(1,3-dioxo-1,3-dihydro-isoindol-2-

)élg-4g'3';ot1% ﬁ@ru?n dipl4 ygfégé%ﬁfgﬂ&@}?ptfﬁ 87 ‘iﬁé%)ao %J‘n#&ncycloheptene-

rom 1) "di ssoO
1- c&Ebcmylnobcrdi @tayhefétéodrsanvéd in290antled etfiaritd "gas @daed 19.60 mL

(B35 POal G208 Dydalb i TP [RS (U A yiass stirred under
t@ﬂ%& t}%} FCIY&RQ PhRs 8@%@% %ﬁ‘ﬂlt?f@dpénc{ %ggommam&j was friturated

triet am ne at e resulting mxture was stirr
\atth nmhhmmquam ilterédyrthe 2esidting fillrades wepe masbeadtwith a saturated
ness

d d
S son Bt he PRTHRTChonale, AR Bl hlediis AR shigride, dried

é@rtgo@hﬁﬁ safHROAN edaddthtedtaddryResd UM Alshiitaivs converted to the
sat urat ed aqueous sol ution of ammoni um chl ori de,

0
kygdrobearaige asalt by saddition af dndspbaigracid (33awt% solution in glacial

BRI bSO Slon SRR O D v
$blikispbtdindd) of the pure product as a powder. ;
75 177C MO 2009/ 095789 PCT/ 1 B2009/ 000324 31 RM\I H

) 6 (ppm : 9.40 (s, 1 H, 9.28 (m 1

28 1 7.98 (d, 1 7.38
qu{@MSb‘ibdezi (r7n21|(_|2:l 1H),(5 59 |(_l)m

G(pnml n9’32 (@ 1H), ams((nh 1H) Hp.444d0B H) ( 8.2838) 1H3, 4)59((:2, 1H), 4.40

PR (MGU&HE\'@L@Q((@ 1}%%5%( 18115 2 86 m, EH) 2.32 (brs,

;gH; -1)1yf(tqal-|§>ro 2- met hoxy- N- (4- oxo- 2-pyri m di n-4-yl -
5,6, 7,8, 9- hexahydro- 1, 4a, 7-

tri aza benzocycl ohept en-9-yl ) -benzam de hydrochl ori de

t ) SRR GCtlor 2methon peeoyamigosoxp i Ryimiding 4-5.6.8.0-
tetrahydtor4ldziada, wanam}oehzdmmmmm-ﬁrbwgrmwmﬂwl edter

: 1) To a solution of 9.70g (23.59 mmol) of

(+/ - 9-am no- 4- 0xo- 2- pyri mdi n-4-yl -

I ca?%&““‘ﬁ S0 16 rfol | BRAG LIRSS SRER B inidin-4-y1-
Yo 839fietrai11ydioe1ﬂ-l -8 %c?#nambemk@cl@heﬁﬁenﬁ.?(cﬁﬂio@ﬁc acid ethyl
ester hydrobromide (1 :1) dissolved in 1.80 mL of dimethylformamide was added
0.037g (0.20 mmol) of 4-chloro-2-methoxy-benzoic acid. To the resulting mixture
was added 40 pL (0.22 mmol) of diethyl cyanophosphonate and 30 ul (0.20 mmol)
of triethylamine at 0°C. The resulting mixture was stirred at room temperature for
2 hours and evaporated to dryness. Water was added and the mixture extracted
with dichloromethane. The extracts were washed with a saturated aqueous
solution of sodium carbonate, saturated aqueous solution of ammonium chloride,
saturated aqueous sodium chloride dried and evaporated. The residue was
triturated with a mixture of diethyl ether/ethyl acetate and filtered to afford 0.048g
(53%) of the pure product as a powder.

Mp : 175-177°C.



10

15

20

25

30

nmol ) of hydrobromc acid (33 w % solution in glacial
acetic acid). The resulting mxture was stirred at

WeD®INHY896 hours, cool ed and evaporated to drBCEER009/000324

Tol uene was added to the réki due and evapor at ed.
Et hanol was added to the residue and evaporated. The
crudgﬁvvas triturated with diethyl ether and filtered

(BMOHAGMHE) of the product as a brown powder.

%pprﬁzé QR 2 . W1 . M) 28 BRL), o8 fa, 1h), 7.38

) 1H), 285 &, 11:I)H7 21 ('il A81)( 51592, 1H) 01 (S 16N 42|4|)(m 1H), 4.05

@,%H (4 02 (mH)4H) 358 (m 1H)(341 (l_an 1H), 11§(t 3H)H)

(+/-)-4-Chl oro-2-met hoxy- N- (4- oxo-2-pyrim di n-4-yl -
, 6,7, 8, 9- hexahydr o-
Exdmple 2 (Campooad Na \Z-ofdhblet ©n- 9- yl ) - benzam de

h [ 1 l.ut f
4 E Dl metony Nidrssg DLt et  &if Hahgaghvasg-1.4a.7-
triézafbe'ﬁzo@%@ﬁ’ébt@hfgiﬂ Pepba @i Ry dabKlovias (rddgd 0. 27

m. (1 of trlethylamne 0.168g (0.83 mmul)

of 1- (3 d| mat hyI am nopropyl )-3- ethyl carbodiim de

B e sl R o 1407

bénzdoydioheptercdionerdirydrobramider(2\\@) 2009/ 095789
PCT/ 1 B2009/ 000324 32 10 mn and added slowy at -10C
to a solution of O. 4609 (1.09 muol) of (+/-)-9-

1 DO [ |4y - Letl _
FEAsoi ) Q70 (E33% fnol) b (DL en R S pyiicin 4.y
ﬁj6s&9+teﬁdhydroeAHiH1x4aJVdnaia méﬂzcmychﬂ"le@te'r)&j?mmboxyhc acid ethyl
di chl or onet han 40 L (2. 85

SHEEARTOMAE THO0 &t Hlofiay oot gl Whseaddad  #138,L (235.86
mHH bPhydrdbeerinic add 38 Wl@@%bhﬁi@iheihagﬂéélﬁl é@ét.clﬁcmurﬁe resulting
The "reaction mxture was washed a saturated
adgdusuwasoslimedrat 90°Codorutf hewrsosapied aad evansgated to dryness.

0 I A [ f
BOUESY S OpB O B P o6, RAor8, e B8 ARfrd to the
msldijé and egepoited. iTHe crudetwas tl‘ltmfaltié@v\ﬁth diethyl ether and filtered to
I chl or onet hane/ et hanol /a%eous amoni a sol uti on
e@%ﬁﬂog_@ftwr@ﬂyﬁb@s AORIWOPOWASr3 to afford 0.240g
9ofbaktdre pure product as a powder. 0.200g of the
pure product was converted to the hydrochloride salt
BN did i(DMSOp400 wuz)ocm oric acid (5-6Nin

E3RBMIP30 s 14710 3R APY! 606°@r 'R, et 1R, 1HG7.40 (s, 1h),

5.28 (m, 2H), 4.55-4.18 (m, 2H), 4.03 (m, 1H), 3.82-3.52 (m, 2H), 3.32 (m, 1H).

.[;

?.%

2.2 (+/-)-4-Chloro-2-methoxy-N-(4-oxo-2-pyrimidin-4-y|-4,5,6,7,8,9-hexahydro-
1,4a,7-triaza-benzocyclohepten-9-yl)-benzamide hydrochloride (1 : 1)

To a solution of 0.163g (0.88 mmol) of 4-chloro-2-methoxy-benzoic acid dissolved
in 20 mL of anhydrous dichloromethane was added 0.27 mL (1.97 mmol) of
triethylamine, 0.168g (0.88 mmol) of  1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide  hydrochloridle and 0.118g (0.88 mmol) of 1-
hydroxybenzotriazole. The resulting mixture was stirred at room temperature for
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There is obtained 0.180g (83% of product as a white
solid. M : 256-258C 15 RW 'H (DMBO, 400 MHz) 6 (ppm

WO 2099/4%7¢9m 2H), 9.18 (d, 1 H), 8.28 (m 1 H),PE/I0OY00324

1 H, 7.40 (m 2H), 7.22 @4, 1 H, 578 (m 1 H),

5,25 (m 1 H, 4.10 (m 1 H), 4.02 (s, 3H), 3.61 (m

2H), 3.41 m 1H, 3.18 (m 1 H. 20 Exanple 3
{Conipanttiadded slawly ahbf Q°Q§o a solution of 0.460g (1.09 mmol) of (+/-)-9-

éi\’i@ﬁ-z-jdyﬁg%'@ifn‘l«:-ér.g,%‘,é‘,@Z%erthbl%‘ﬁHVAé 21595 beRYS YU dHpten-4-

6|$e<&i1wﬂr©bﬂon4ﬂe7(2rl Ay aidwar Ve | o hraixtas- 8f VIOD- hﬂ_nz;aranhydrous
de hydrochl oride ( sol ution of 0.04

dohtsbomamanectng 0140 b 2% msoob Gk (hriRyiaRine: T fesuling mixture
RY5! F%q daf b fﬁ &, §o§r59 aﬁgxépygdiﬂgt%ﬁr% %fu'i’é'fﬁ?aﬁ"t‘;bﬁﬂurs The

zocycl ohept en- 9- y enzam
rectian dmiktore0 W3 (Washédmth) aofsatyratealf aquabdshgcdetlon of sodium

3838 b 8 S hBSEAHUF L i Bt ana

é\?éifb’f@ll%@n@ Hryn-é% 'Tﬁé%‘s%en%/é’é%‘rﬁom\é%rébhéd eh §ﬂlca gel eluting
roomtenperature f hours. To the resulting

mtlxmmdmoﬁd@blprgme@a]%@ne(rmr@ﬂaﬁn@oys gmmonia solution (29%) in

B, B RBCH Rt 16 8% 82400008 o B Rrodyeyps @ powaer

@280 df the plure pasdutt weteconvesigd! tontiermydrodgtitondss salt by addition of
stirred at roomtenperature for 2 hours. The reaction

mydreehlerigasid Gnel i isariapanely to agiisRRIORAIS trlution pbthq free base.

I /

FosP BB S0 0 A% AR O e il sslid o
Mpl: (256e25&1C sodi um car bonat e, saturated aqueous

' ' hl ori de, dried di | fat
QW%ZQM%QS‘E‘% M7 ee base vs transformed into

d t
as(ﬁprhylggq% rg*,egsw {d, 1@1()%N\§@ (n, 0ﬁ$)98c60 (burm nfm@t(ﬁi .2H), 7.22
((dm1Hi $)78 (@, 1‘Q4)(@251(m'.)1H8 ‘280((61 1i-|)H)1 028(50'13 ()d3 61 (P, 2H) 3.41

4 32 1 720 (d, 1 5. 61
(}“rﬁ")(élé FEDrr?H& Y 4 oe (;I? 3H) . 4406 (mH)l H) . (m
3.10- 2.95 (m 4H), 2.40 (5,'3H) 10 Exarple 4

Conmpound _No. of table Gr
m mpl @PW@UW[NP(:MfotPQ D- phenyl ) - 4- oxo- 2- pyri ni d
13- Ehidto-LmtHox-N-(P&%athyHadXo-2-pyrimidin-4-yl-4,5,6,7,8,9-
hexahydro-1,4a,7-triaza-benzocyclohepten-9-yl)-benzamide hydrochloride (1 : 1)

To a solution of 0.040g (0.09 mmol) of (+/-)-4-chloro-2-methoxy-N-(4-oxo-2-
pyrimidin-4-yl-4,5,6,7,8,9-hexahydro-1,4a,7-triaza-benzocyclohepten-9-yl)-

benzamide in 1.9 ml of methanol was added 0.003g (0.04 mmol) of
paraformaldehyde, 0.022g (0.10 mmol) of sodium triacetoxyborohydride and 40
pL (0.20 mmol) of hydrochloric acid (5-6N in isopropanol). The reaction mixture
was stirred at room temperature for 12 hours. To the resulting mixture was added
0.006g (0.07 mmol) of paraformaldehyde 0.042g (0.20 mmol) of sodium
triacetoxyborohydride and pH was adjusted to 6 with glacial acetic acid. The
resulting mixture was stirred at room temperature for 2 hours. The reaction
mixture was concentrated; the residue was dissolved in dichloromethane, washed
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1, 4a,
7-triaza-benzocycl ohept en-9-yl J- 2- net hoxy- benzam de A

WOnR0p/09588%cont ai ni ng 0. 035g (0.08 nmol ) of PCT/IB2009/000324

(+/-)-4-chl oro-2- msthoxy N3¢ 4- 15

0X0-2-pyrimdin-4-yl-4,5 6,7, 8,9-hexahydro-1, 4a, 7-tri a

za- benzocycl ohept en- 9- yI )- benzam de, 0.016g (0.09

wmmle) satunated oaqeausr sbhitipanef spdiwpgcatonetemseatpraied aqueous

TS0t Splgi sHECER: oo % Suihin SHols She gprgrated. The free

bhadeswHs Bangiorméanarries kydrbdhipate adityoghle 0.035g &P pute pﬁoduct

anhydrous tol uene under argon atnosphere was stirred

Mﬁde1r97rb99l§3x for 4h30. The reaction 20 mi xture was

ﬁf?/ﬁllﬂq MAL{tion of sodium carbonate was added
dth resu I'ng solution extracted with

@l(mlsrhpr o188 (mntH), The2 mrrtiﬂném&l(«ﬂ red), 8.0k (e 1hpdhdi(s, 1H), 7.32

God it 2HiHcTEh AT Ty 450, 4b8um +k. Aa46" pPSALE gty 3.10-

ﬁ)ggl(m e by4@g ography on silica gel eluting with
a mxt ur or onet hane/ nmet hanol / aqueous anmoni a

solution 25 (29% in the proportions 90/10/1 to afford

016 f ct as a powder. M :
BiamaR - {C3fr8l ﬂﬁm ﬁﬂﬁ' ) 6 (ppm : 9.50 (m 1
(11')'-,)-49Cl4ibr6—‘7N L?i-(ﬁuor%—é&dMA%beZ pﬁrlraiblrﬁgym?ﬁ!)&? (8 gJBelxahydro—
a ﬁtr@ga(t}qnz@pyclogemgn(qry}_})]@ mpthogy@rgﬁanem 4. 06
(s, 3H, 4.01 (m 2H), 3.91 (m 1 H, 3.48 (m 1 H,
3.20 (m 1 H). Exanple 5 (conmpound No. 11 of table 1)
WO ZOOQhO%VéBBOﬁ@'ﬁlm@DGIBHgO(@mmm&%o( ¢H/-)44-Ehloro-2-methoxy-N-(4-

c%fg-g-pygr#ﬁeaggﬁ(—{fﬁ éé?%ﬁ@exgxydronq 4a, f—tnaza t}/enzocygibhepten 9-yl)-

Béﬁ%ﬁd?eom%qbwm) 8f ¥lbroRRMEBFELENzeRe 209996 Q09D mmol) of
godium- tertbitoxisle? -he06w X008 (maelx of Arifertrttyiphogpline sand 0.007g

B B TR R RS RAOE YL OS5 horous

taRlenel (vl K atfnddpRerTwasedtitiddngndért feflax foF ¥hB0EThé reaction
acetonitrile/ ethanol in the proportions 9/1 to gi

mixtemsgwas gaealed, agusaust selutien eEsodivm rarbenale ovas :aééed and the

%%ﬁmh@ﬂu?%ﬁgéﬁégw diRhidromathdre™ Fhe? eBmbifdCextracts were

washed with saturated aqueous sodium chloride, dried over sodium sulfate and
evaporated. The crude product was purified by chromatography on silica gel
eluting with a mixture of dichloromethane/methanol/aqueous ammonia solution
(29%) in the proportions 90/10/1 to afford 0.016g (38%) of the pure product as a
powder.

Mp : 207-209°C.

RMN 'H (DMSO; 400 MHz)

5 (ppm) : 9.50 (m, 1H), 9.40 (s, 1H), 9.18 (d, 1H), 8.31 (m, 1H), 8.08 (d, 1H), 7.41
(s, 1H), 7.32 (s, 1H), 7.25 (d, 1H), 7.12 (m, 4H), 5.68 (m, 1H), 5.15 (m, 1H), 4.06
(s, 3H), 4.01 (m, 2H), 3.91 (m, 1H), 3.48 (m, 1H), 3.20 (m, 1H).

Example 5 (compound No.11 of table 1)



10

15

20

25

30

6 (ppm) : 9.49 (s, 1 H, 9.30 (m 1 H, 9.12 (d, 1 H),
8.30 (m 1 H), 7.98 (d, 1 H), 7.48 (s, 1 H, 7.30 (s,

waL20ey/0957821 (d, 1 H), 5.54 (m 1 H), 4.98 (m RCHB2009/000324

4.03 (s, 3H, 3.95 (m 1 B§, 3.11 (m 2H), 2.90 (m 1

H, 2.70 (m 1 H). 15 Exanple 6 (conpound No. 12 of

table 1)

h-l)-dr@hl@ffh-&t-ml@ﬁwwfﬁ-ﬂ@l(@ =2>ppymidin-di-yi-453,7,8,9-sexahydro-1,4a,7-

?%392%%@9%?@% 'tygrpe@ F}'d%enzam de 0.400g (0.93

mmol ) of
-4-chl or o- 2- et hox 0XO0 rimdin-4-y

64508, 7 (808 e ar el 1 (H4-chiar RPN St BATDdin-4-y1-
AT L TR SR OO G was
sepdrated by lahiras peeparative HRE G {CHIRALBAK 19v-H 2Qunj)\aduting with a
ggégg)eg ,ngacpegérgtr%gﬁﬁ%%bb?r%ﬁén&r%g'gﬂpfg@%ﬂ Of f 19859 of pure
Eﬁ)d@wobiénr(éa\ﬁ%e‘f%ﬁ@bnreé taRem : 9.49 (s, 1 H) 9.30

, O(m 1H, 7.98 (d, 1 H),
Mp4247-249°C HIOL]DZ? =2042%(c=12. 9;54 @PM8OYd, 1 H), 5.54 (m

4.03 3 3.95 1 H,
é'\){'gi W%PWWQ&MQZM 1 H§S 2, ;Do (m 1 H§m30 E)xarrple
& (bpRP é\th59<3‘o (trﬁlbhe) D14 (q, 1‘H)C830 m 1H) 798§d 1H), 7.48

hIoroZmat - 4- OXO0- Xl‘lm

&, 1), 7.38(s g}%ezamy(q 01H> 554 (m, 1H) 98 (m, 1H). WLE (S, 3H), 3.95

odhe LB R 286YE) ABBEA0 T MK anal ogy wi 11 the

met hod described in exanple 3, using
-)-4- chloro 2- met

(oompeuing N%@/lf’ma-blﬁ ) 6, 7, 8, 9- hexahydro- 1, 4a, 7
(44 B RBERRRAHEHRRARL G 2 Syl PeAs e 7 S HERLRyGb-1,4a.7-

pllace of (+/-)-4-tch 0XO0-
triazd-benzotyglbhdpteh;9-gl)-bEnzamide hexahydr o-1, 4a,
7-triaza-benzocycl ohepten-9-yl ) 5 benzanmi de t he
corrpound was obtai ned as a powder (69%.

M -
15%9[33] ol -of2. Wg?(&-cﬂlo?@—’lzrm@ﬂﬁ% -N xb'-'t pmmndmA yl-

OMHz) 6
6 52@ 7(&19- t@xahydr@ éxﬂa( dtrlazakh;enzvcmompten 9-|yl) bwengamlqes wa

Lot 8 iy P, A fPBR % fodfy ot win o
midtard f addtonitrile/ ethanol in the proportions 9/1 to give 0.170g of pure
product obtained in the form of free base.

Mp : 240-242°C . [o]p®® = + 64° (c= 3.276.DMSO).

RMN "H (DMSO; 400MHz)

O (ppm) : 9.49 (s, 1H), 9.30 (m, 1H), 9.12 (d, 1H), 8.30 (m, 1H), 7.98 (d, 1H), 7.48
(s, 1H), 7.30 (s, 1H), 7.21 (d, 1H), 5.54 (m, 1H), 4.98 (m, 1H), 4.03 (s, 3H), 3.95
(m, 1H), 3.11 (m, 2H), 2.90 (m, 1H), 2.70 (m, 1H).

Example 7 (compound No.15 of table 1)
(-)-4-Chloro-2-methoxy-N-(7-methyl-4-oxo-2-pyrimidin-4-yl-4,5,6,7,8,9-hexahydro-
1,4a,7-triaza-benzocyclohepten-9-yl)-benzamide
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Exanpl e 8 (conpound No. 16 of table 1)
(+)-4-Chl oro-2-net hoxy-N-(7-net hyl - 4- oxo-2-pyrimdin-4

WO 109/4957®), 6, 7, 8, 9- hexahydr o- PCT/IB2009/000324

1,4a,7-triaza-benzocycl ohept en-9-yl)-benzam de 15 By
anal ogy with the nmethod described in exanple 3, using

4-chl oro- 2-
éré%!ﬁamwwl(mt*@meﬁlqﬁﬂﬁﬁﬁﬂbﬁﬂ i eyampler3 susing (9-Aeldarg drmethoxy-

I? é& o% 5 glh%ﬁﬁ glgf?)QfY? §’ ﬂ%?é%? Vh th?gégmb%%zocyclohepten-

ce ot oro-

mt)lh@n)zal;:hcﬂé @x @Qﬁt)l [} Cblacér ofl (#/-)-%-chlofo-2-methoxy-N-(4-oxo-2-
ro- ri az
DBy EIACDS b QRN el riazaeb ARGy AR eTiRs-0-¥)-

020 =
StAee 98 3 "W%Ws%?é eBiined Be AR IBEIL Y 0 onm
Mp9.239-241°CL [¢e]h2° 9. zzsw(cﬂzm BVMS®)(d, 1 H), 8. Oé :
7.4 7.32 25 1 7.20 (d,
'{iﬁmg*gﬁi”ﬁ? ‘goé@HZB 02 (m 1 H), gsos (?? 3H), 4.(06
3 @opn%oun 3830& )2, (??’13% gﬂ} 1er4)'i'§e‘2éf(d1,0| H)S 8.6d, F2TUE(? 1H), 7.32
§+nH) 020 4d I\/Htlh(fxﬁﬁ bron 244) SR ¢In, 4H)x4-08- (sy BHYi 4106 (m, 1H), 3.10-

%Baiﬁh{_ﬁ 2§§(§e%§53232%/g:12p?;1938 carboxylic acid
ethyl ester 9.1

4&02&yr|md|n4yl 9-tetrahydro-4H1,4a, 7-tr
oHRRUNShNe t1@rféftab|@a"r)boxyl ic acid ethyl ester

PSRN OSTEREN | PROARLCIGIES piHinEie 3, AUPBBIP B hexahydro-
1,4a FHrliaa d@inzecylclolegtenyd-yis-benzamidehyl ester

nmonohydr ochi ori de (synthesis as described in
W9716430) in 50 nL of ethanol was added 10.29g (74.50

W‘%Qal&?y SWiBP LRSS METheE' d8dtdbed Weeiagl_‘?pﬂé' 3n d@nﬁ@ 34?-4 -chloro-2-

was stitred at room tenperature
no&thoxp-Nribloxo &f-pwrtirhidin-4- yI-4 5,6,7,8,9-hexahydro-1 4a 7-tr|aza

3-(4- m di 3- ox opj onat add d an
et iR e AR T eS8 el T o iBec OF (&fF4-chioro-2-
rRetihoxy-N-(£ox6H-§ |mﬁﬂﬂ144f-ylﬂ!n5 695 8 S RHRARSL 1t ah, 7 aRExL
sol vent. The mixture was dissol'ved with water and
kenzoryglobepten-9-pbhenzarmide.i Ky, compousdumesngbtaiadd agag powder
(E'Pl,g ered, washed with water 10 and diethyl ether to

(J'rd 8.80g (46% of the desired conpound as a

MpWeR-234°C. [a]p?® = +73.58° (¢=0.212, DMSO).

RMN 'H (DMSO; 400MHz)

5 (ppm) : 9.38 (m, 1H), 9.12 (d, 1H), 8.28 (d, 1H), 8.01 (d, 1H), 7.40 (s, 1H), 7.32
(s, 1H), 7.20 (d, 1H), 5.61 (m, 1H), 5.02 (m, 1H), 4.08 (s, 3H), 4.06 (m, 1H), 3.10-
2.95 (m, 4H), 2.40 (s, 3H).

Example 9 (Compound No. 13 of table 1)
(+/-)-9-(4-Methoxy-benzylamino)-4-oxo-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-

1,4a,7-triaza-benzocycloheptene-7-carboxylic acid ethyl ester

9.1 4-Oxo-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-1,4a,7-triaza-

benzocycloheptene-7-carboxylic acid ethyl ester
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Mp: 144-146C. RWN 1H (DVBO-d6; 400 MHz) b (ppm) : 9. 34
(s, 1 H, 9.06 (d, 1 H, 8.28(d, 1 H, 7.29 (s, 1 H),

WO 2H), 4.10 (m 2H), 3.72 (m 4H), 3.ES/IB2P09/000324

2H), 1.20 (t, 3H). 15 9.2 36
(+/-)-9-Brono-4-o0xo0-2-pyrimdin-4-yl-5,6,8,9-tetrahydr
0-4H 1, 4a, 7-triaza- benzocycl ohept ene-7-carboxylic
acid et hyI ester To a solution of 4.5¢g (14.27 muol) of

r|md|n4 8 tetr rQ-4H
fo 50 SadhensBrg e o1 o0 Bt o MDA, KL 37 dihing2d 3 6.7-tetrahydro-
Pltlﬂ]!dia iRt 1icarsbxylic t &itaeyii oéstéannbﬂ;éﬁydrbo\.hbﬂd@r (synthesis as
argon at - 30C was added 15.70 nL (15.70

dewﬁ%mW@@Wﬁ@%vﬁOwB ahﬁ?fa'@neh\ma$ Added 10. 299 74.50 mmol) of
bgtra% WE&%@Q@. JJ]'\-EQL% ?ﬁélﬁ‘b‘gﬁg{mé(‘@)%s os?ﬁ'r’eﬁraqqoértn tenﬁ%q;ature for 10

mn an oni né
aislety, 4Tge(74rfﬂ§aatmolm ofeethglt 84(4-gyriatidiny(3a- @(dmopmate was added

e t d h . 1h t 5
B4 ORcteSHling TTHCERIQNER TS Sndel [8he PTs ruhoufs: ofhe cooled
é‘(ﬂ'ﬂﬁé‘r'\ Wé‘s@a%b?é*@d%qem%% ISR The ity Wa@‘b@é@ﬂ\%d with water

organi ¢ phase was dried over sodiumsulfate and
aodh cléathylaatber. Aftee stieriniad tlee vesulting soliccwabfiltereds iwashed with water

T T ROk -
pVBa4lfaE0 M) 30 6 (ppm) : 9.35 (s, 1), .08

. 1H), 7.35 (s, 1 H), 568 (m 1 H),
&Wi*H(?IW&Oﬂ%"SOﬁW%Dm 3H) 21811 (Fn') 2H) 3(315 (mH)
%Z&pm}gég%‘i%g 9.0 1H), 828 (d, 1H) 7295, 1H). 4 42 (m, 2H), 4.10
(B, BHp 3972 emralhycer 20 4], wa)zoae/(a%v;sg

PCT/ 1 B2009/ 000324 37
1,4a,7-triaza-benzocycl ohept ene-7-car boxylic acid

gtzhyl egi/8lg ﬁ?orﬂo%é?@@bﬂﬂnﬂfn 4. ;&@gs é@te%%hvam 2HOA 4a 7-triaza-

br ono- 4-'0xo0- 2- pyri m di n-4-yl -
benzaxlygloheptrei/-sarboxyhc agig- ettbmlze;atgrcl ohept ene- 7- car box
ylic acid ethyl ester in 5 208 nL of toluene was
added 8.56g (62.40 mml) of 4-nethoxybenzyl am ne and

14 aGblutlon(FB5§ 91420 mmel) csfmekdmzt inﬁlﬂm-d-?l -5818,9-tetrahydro-4H-

reaction nm xture was stirred at C for 15 hours.

e, 7cH!ﬂZéob%!'li|0GW'QheW@§'eezr§9€hQ%V% tafid endtiyl s@sfent . in  dry
Elpty B 18P RS gt of g dngRlamts 7o . 1670
winbdl) of lrthiLmn bisttrimaetay|siiglsdraidiend 10vh irs tetrahgt esfuranl) UTh@solution was
stflrred at — 30°C for 5 min and 0.77 mL (14.98 mmol) of bromine was added. The
reaction was stirred at — 30 °C to room temperature during 3 hours. The mixture
was quenched with the addition of a saturated solution of ammonium chloride and
extracted with ethyl acetate. The organic phase was dried over sodium sulfate
and concentrated. The residue was purified by flash chromatography
(dichloromethane with 1 to 3 % of methanol) to afford 2.6g (46%) of product.

RMN 'H (DMSO-d®; 400 MHz)

O (ppm) : 9.35 (s, 1H), 9.08 (d, 1H), 8.23 (d, 1H), 7.35 (s, 1H), 5.68 (m, 1H), 5.21
(m, 1H), 4.31 (m, 3H), 4.11 (m, 2H), 3.95 (m, 2H), 1.21 (t, 3H).

9.3 (+/-)-9-(4-Methoxy-benzylamino)-4-oxo-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-
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10 sodium chloride. The organi c phase was dried over
sodi um sul fate and concentrated. The resi due was

WQopHIES by flash chromat ography (di chl or oneRGikiB2009/000324

met hanol / ammoni a 98/2/0.23to 97/3/0.3) to afford
5.80g (62% of product. M : 217-219C. 15 RWN 1H
(DVBO-d6; 400 MHz) 6 (ppn) : 9.31 (s, 1 H), 9.04 (d, 1
Hda, Birkgzacbenzocyplohgptenet frcathidxylicagid gthyl estgr, 4. 72

(m 1H), 4.38 (m 1H), 4.20 (m 1H), 4.02 (m 2H),
3.78 (m 5H), 3.70 (s, 3H), 3.52 (m 1 H, 1.12 (t,

%ol SitpBgion o 8204 CROTBOWNONDT BN Uable2 Pyrimidin4-y1-5,6,8,9-
(+-)- -.%4- Br ono- benzoyl am no%- 4- 0X0- 2- pbyrl m di n- 4-yl - )

etahgdm Eﬁ,gﬁydtrqagathnzocyclo eptene-7-car oxyllc ac!d ethyl ester in
%@ﬁ@lﬂ of {dé@eﬁeb%'; 2458 £868(65 90 Mt oPhith86b-nzylamine and

Q4-f7-7)mB-(AﬁBJ@O—rﬂFrmt)oedeimetlhyﬁstalfdxlidl%yThéSre”awoﬁmiezturalwak stirred at
- ,4a, 7-trigza- 2 enzocyc tene-7-carb [
85 e PaliseThe pooled SORRGH WS SHoRGated & Fanalpspivent. The

RiixtSrel Wé@ﬁﬁ@ﬁfdﬁé@%ﬁ' M@ B8ditién 0f0a Zsaturated solution of ammonium
pyrimdin-4-yl-5,6,8,9-tetrahydro-4H 1, 4a, 7-tri aza- ben

clioside ainshextinactad owitth dighloromesane, evasted: sititdr saturated solution of

toni tril 160/.8 d 26.160..(47.7
SHEbR s, bR, GrdRe AR VR AME oF B, ot slate ana
séndentated. r ab@ t eebiduat uiaad orputifiddourts. XfhsB89g chromatography

23.86 mmol ) of ammonium ceriumnitrate was added and
lofomagthage Methasell ammonia 988102 donFd/HP ) dofadiord 5580g (62%)

Qﬁk’rroﬁ Cﬁfter an aci do-basic work- up and extraction
WTh HI chl or oret hane, the organi ¢ phase was washed

Mipt 12 7 -2D°2009/ 095789 PCT/ | B2009/ 000324 38 sat ur at ed
i dj hloride, dried di | f at
SR A BuRR oI AT ML or ' 515 (6555 of a povder -
- ok 591817 : -
Yropp oS fs TGO ABDIE (AP T (. DUREB2 [0, 2H), 472
( HfH), 4.38 (il HL, 420 (m, 461), 4,02 (,1BH), 3.78(m, GHPB.[0n(s, 3H), 3.52

.9 73.75 1H, 3.50 oH). 2.32
%52“’5'7?1-%&5'.}1?“, 3H)(1m0.2 " (m 20

(+/-)-9-(4-Brono- benzoyl am no) - 4- oxo- 2- pyri m di n-4-yl -

5, 6,8, 9-tetrahydro-

Example 10 (Compound No. 19 of table 1)
(+/-)-9-(4-Bromo-benzoylamino)-4-oxo-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-

1,4a,7-triaza-benzocycloheptene-7-carboxylic acid ethyl ester

10.1 (+/-)-9-Amino-4-oxo-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-1,4a,7-triaza-
benzocycloheptene-7-carboxylic acid ethyl ester

To a solution of 10.75g (23.86 mmol) of 9-(4-methoxy-benzylamino)-4-oxo-2-
pyrimidin-4-y|-5,6,8 9-tetrahydro-4H-1 4a,7-triaza-benzocycloheptene-7-carboxylic
acid ethyl ester acetonitrile/water (160/80 mL) was added 26.16g (47.73 mmol) of
ammonium cerium nitrate. The reaction was stirred at room temperature for 2
hours. 13.08g (23.86 mmol) of ammonium cerium nitrate was added and the
reaction was stirred at room temperature for 0.5 hours. After an acido-basic work-
up and extraction with dichloromethane, the organic phase was washed with a
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10 4H 1, 4a, 7-tri aza- benzocycl ohept ene- 7- car boxyl i c
acid ethyl ester By analogy with the nethod descri bed

WO 200208l e 1 (step 1.8), using 4-bronp- benzoRCI/H2DW/000324

in place of 4-chloro-2-netBbxy-benzoic acid, the

conmpound, 0.062g (11 %, was obtained as a white

powder. 15 Mp : 259-261 C. RW 1 H (DVBO d6; 400 MHz)
satupategl solwiopof(sodium ighjorglel griedover sadidm solfate gngl cancentrated

2 7. 80 oH), 7.32
?’affc?d@é@%%/omawﬁ@ pr5nozH)(m 1 H, (T.lsH)(m 2H)
5{2135118'2’@ 375(m 1 H, 3.48 (m 2H, 1.15 (m

M (VTR oo fappgypound Mo 28 of table 1)

87 BInEZ @32/ 1) PSRN, AM) "Bl P 27 R .3 oY, SH), 4.40

(et T yidt - 4011 (Ma3H) £ 3.08 4, HeHzZBTBolmahtp), &nB0 Tme aH)0X.32 (br s,
I;c m Shyl ester 25 A m xture containing 0.145g

%'6218 P?‘ of 9-(4-rrono-benzoyl am no) - 4- oxo- 2-

pyrimd

in-4-yl-5,6,8,9-tetrahydro-4H 1, 4a, 7-tri aza- benzocycl o

Y en(a*'/?) [Q-44- B@&mbrbﬁnzaalamleoh%oxesz pyrimidiarpyled, 6@, 9-tetrahydro-

$teHritade bgﬁ?é%vcﬁ%%ggﬁé"y% R B gaeln " °

carbonate (solution 0. 0659 (0.06 mol) of

t et r aki s(trl %elenyl phosphl ne) pal l adiumin 5. of
By Q”@I'QQé/n\é’l Bt ’(‘QUYOF) esrIbedangramplgot (A '@Pehﬁésus'ng 4-bromo-

@éﬁiorlc,eg ngpga&e bPa-cht %Qi‘?%&hog{‘ﬁ?ﬁf&}egdfc ﬂ?la)&lr%%r?ound, 0.062g

Ny Coor aqueous Satura ion
(da%)orwaseobmmmadvmteobdwmrr esul ting solution
xt.rmﬁ °:§§ th di chioronethane. The conbined extracts
' ERHEG wi t h sat urat ed aqueous sodi um chl ori de,
RN EH YOMBOHE 0850 RfHA)CT/ | B2009/ 000324 39 over sodi um
sul fate and evaporated. The crude product was purified

dyppoh: & (yr tphP. o (1 8. ti), Ge01 édufHh B dbt(m.alH), 7.96 (m, 2H),

CBPAH 319 368 & nPORE SRR 52 gt 8 (B72RY. £o2 (m. 21,

:975:-({101$-|t34@f(h@rzj-|)010ﬁ§39n(?7}6f/§ of the pure product as
a white povvder 5 M : 265-267C. RW 'H (DMSO, 400

M) 6 (ppm) : 9.32 (s, 1H), 9.00 (m 2H), 8.30 (d,

Empfe 1P &hpSund No. 28 -Hatigh) 3H) .

9-[4-(1-Methyl-1H-pyrazol-4-yl)-benzoylamino]-4-oxo-2-pyrimidin-4-yl-5,6,8,9-
tetrahydro-4H-1,4a,7-triaza-benzocycloheptene-7-carboxylic acid ethyl ester

A mixture containing 0.145g (0.28 mmol) of 9-(4-rromo-benzoylamino)-4-oxo-2-
pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-1,4a,7-triaza-benzocycloheptene-7-carboxylic
acid ethyl ester (example 10), 0.082g (0.40 mmol) of 1-methyl-1H-pyrazole-4-
boronic acid pinacol ester, 0.35 mL (0.71 mmol) of sodium carbonate (solution
2M), 0.065g (0.06 mmol) of tetrakis(tri-phenylphosphine) palladium in 5.60 mL of
toluene/EtOH (10/1) under argon atmosphere was stirred at 90 °C for 15 hours.
The reaction mixture was cooled, aqueous saturated solution of sodium carbonate
was added and the resulting solution extracted with dichloromethane. The
combined extracts were washed with saturated aqueous sodium chloride, dried
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7.78 (d, 2H), 7.32 (s, 1H), 5.58 (m 1H), 5.05 (m
1H), 4.18 (m 2H), 4.05 (m 3H), 3.91 (s, 3H), 3.75

WQ M09/09F89 3.48 (m 1 H), 1.18 (m 3H). 10 ExabMi/EB20@/000324

(Conmpound No. 25 of table 3

(+/-)-9-Benzyl am no- 4- oxo- 2- pyri m di n-4-yl -5, 6, 8,
9-tetrahydro-4H1,4a, 7-triaza-

beezcﬁgdimmh@ptfahee -andc avaperated. athael eudegl pesdust was purified by
h rochl oride (1:

niatgg APy n &M ofﬂ'cg pypgh]sgleﬂttipo”| OféNg\ 1282q (Ond&ure  of

H@hl&hﬁf@tlﬁhr@fhbt%o?/abbé@@@ d@ﬁrﬂéﬂfay ebRifient (299%)/irc #id Proportions
é/ﬁl c acid ethyl ester in_ 3. of di chl or onet hane

Q/@(Zd@&7®3/@431@ aftord . %&9 576%0) pthenwe wpyeduct @swhite powder.
gk of sodiumtriacetoxyborohydride and few
ops of glacial acetic acid. The reaction mixture
RASN SHi (DMBOat00 MHiz)t enper ature for 15 hours. The

BPaC A Rda0tb SOPUR) Ao LoD ol Bapape! ). 8.00 (m, 3H),

Z?zﬁe; ?’;tﬁﬂ My sdh Al HEBMRI, Wﬁtﬂewﬂj M’aﬂhﬁdl 8 (A, 2H). 4.05 (m, 3H),

aqueous 'solution of sodium chloride, r
ax%r(ssabf)ulw&ﬁhf ath, 3n8 (svadtyr At¥8d(m, 13H). cr ude product
was purified by chromatography on silica gel eluting
wth a mxture of dichl oronethane/ net hanol / aqueous

m@mzqtumw@n(ja@%zs Oftbblép)foportl ons 25 97/3/0.3
to g| ve 1459 (95% of puredfro uct. The free base

(itl9-9-Beneviamigert-1n-&- pYrisigipct-5LRIGH Odetrahydro-4y-1,4a,7-triaza-

g@ﬁz (ette- Rl ic 400 i) o8l ggapgcmoggé%%
(m 3H), 7.38 30 (s, 1 H, 5.29 ( m 1 H, 5.15 (m 1
j(f?;na fq?.lﬂtlo ogb {gﬁg io%é &'gngrlg}j{)fn? a{mpﬁM qxorgbp(ylnmlgp)A -yl-5,6,8,9-
?C%Wgéh@o—%gl/ % 0(478324%9 -BdhzodyciBhe paREE7-darb¥ ROS84 @i &3ter in 3.6

(nt/of \dichlsramsthane was agded .04 tg 40.3B- IﬁmDI)SQf benzaldalmyde, 0.192g
| Len- one

f@g?gﬁmgﬁ] q;esogiur%%%cegg ogéﬁm}fcﬁeﬁam f%/v &5%5 ?Bglzz\flal acetic acid.

Wﬁé'r)ea@f orP nhigtnFey WS Stirreélt @k fodmpPefipdratiure 4ov15 Hours. The residue
9-tetrahydro-4H 1, 4a, 7-tri aza- benzocycl ohept ene-

W3§a¢'§§9<|y13¢ dn glichlommsthaneaAng agsalyeted @queoys cﬂplmorbpf sodium
ghttndte, A5G cte FHith YRRAIPGHBthdhe’ and wishetPwitR X aturated aqueous
solution of sodium chloride, dried over sodium sulfate and evaporated. The crude
product was purified by chromatography on silica gel eluting with a mixture of
dichloromethane/methanol/agueous ammonia solution (29%) in the proportions
97/3/0.3 to give 0.145g (95%) of pure product. The free base was transformed
into its hydrochloride salt.

Mp : 186-188°C.

RMN 'H (DMSO; 400 MHz)

S (ppm) : 9.40 (s, 1H), 9.11 (d, 1H), 8.48 (d, 1H), 7.60 (m, 2H), 7.48 (m, 3H), 7.38
(s, 1H), 5.29 (m, 1H), 5.15 (m, 1H), 4.50 (m, 1H), 4.37 (m, 2H), 4.10 (m, 3H), 3.82
(m, 1H), 3.60 (m, 1H), 3.40 (m, 1H), 1.18 (t, 3H).

Example 13 (Compound No. 27 of table 1)
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of hydrobromc acid (33 wt% solution in glacial acetic
acid). The resulting mxture was stirred at 80C for

waBopoews), cool ed and evaporated to dryness. TROUE09/000324

was added to the residue d4hd evaporated. Ethanol was
added to the residue and 10 evaporated. The crude was
triturated with diethyl ether and dichl or onet hane and
+/1)1%=Beudzylamind-grayrinid®3dryl-6 508, Odetrahydror Bdlcda, ddriaza-

Bt g (5150 40,121 2 (3

(m2|—|) 750(m3|—|) 741 15(s 1 H), 540(m1
5.22 % 4.11 1m
Tcma zaqjuﬂos\ 900@ 91(0@1 n:yﬂgli @ﬁn9 kengy mnﬁp@ﬂpynmldm-4 -yl-

BB So gt 1t I Brocicioneriene T camontig acid ety

esterd dissobved,in 8.60 het oﬁa@ly&dllbaééhc a6id was added 0.75 mL (4.28 mmol)
éﬁrﬁ@jro é{@gz a!é) g&z w‘f‘%cslo?utldjnt l%nglaaa %E&? Idg 'ﬂ'\e resulting mixture
Wa&%8rréd rbwaodcrfoﬂmlno%f@ c%o?ed SF\H %%96%1&&&& df‘;ﬁhe%st Télﬁene was

za- benzocycl ohept ene- 7-carboxylic acid ethyl ‘ester
&Bjdeth o dhe residuet aled revaporateds Ethared was @daiuepl to the resndue and

cge\f’a:ﬁatggtl ipeu‘ﬁl @? O@?U% %‘{j%’{té d(‘%hg%{ nﬁ;@?tij@[oan%tﬂane and
o g Ao %

12°400 MHz) 30 6 (ppm) : 8.76 (d, 2H), 8.02 (d,
4.42 2H), 4.11 (q, 2H), 3.75
'%M)N J'ED(BR’ES@"‘O}D , 1. (21m(t,H)3H). m(300970095789
F(@EPrhB20Y (0AB249. 1m(d14H)z 8.41 (d, 1H), 7.64 (m, 2H), 7.50 (m, 3H), 7.41

@ 0S40 o, B ronishh A . ab A1 (8 6D dBig. 240, 3.60

@@tﬁq) @y:;@gﬁl 9y vvlth the met hod descri bed in exarrpl e
'(st'ép , step 9.3, step 9.4), 5 using

4- oxo0-2-pyridin-4-yl-5,6,8,9-tetrahydro-4H 1, 4a, 7-tri a

a- benz | ohept - J4-carhoxylic acid ethyl ester in
M@%’QBOE"%y %gdqqﬁa@ ?7); 5,6, 8, 9- tet?/ahydro-
@iHD-@e4-Ditnetitcng- w&wtarﬁlh@mmwwnaquwle 8 9aetrdhydro-4H-

et hyl ester, the conmpound was obtained as a whi t e
béadetriaza- -benzocycloheptene-7-carboxylic acid ethyl ester

14.1 4-Oxo-2-pyridin-4-yl-5,6,8,9-tetrahydro-4H-1,4a,7-triaza-benzocycloheptene-

7-carboxylic acid ethyl ester

By analogy with the method described in example 9 (step 9.1), using 3-oxo-3-
pyridin-4-yl-propionic acid ethyl ester in place of ethyl 3-(4-pyrimidinyl)-3-
oxopropionate, 9.45g (44%) of the compound was obtained as a white powder.

Mp : 191-193°C.

RMN 'H (DMSO-d® 400 MHz)

5 (ppm) : 8.76 (d, 2H), 8.02 (d, 2H), 7.12 (s, 1H), 4.42 (m, 2H), 4.11 (q, 2H), 3.75
(m, 4H), 3.28 (m, 2H), 1.21 (t, 3H).
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Mp : 171-173C. 10 RWN 1H (DVBO-d6; 400 MHz) 6 (ppm) :
8.72 (d, 2H), 8.11 (d, 2H), 7.29 (s, 1 H), 4.85 (m 1

WQH009/4918 (m 1 H), 4.08 (m 3H), 3.90 (m 1 RTARBIGRBI00324

(m 1 H, 3.48 (m 2H), 2.356 (br s, 2H), 1.18 (t, 3H)
14. 3

g+/ )-9-(2, 4- D met hoxy-benzoyl am no) - 4- oxo- 2-pyri di n-4
412 5, 6,8, 9- ABMiaerda0x0-2-pyridin-4-yl-5,6,8,9-tetrahydro-4H-1,4a,7-triaza-

st pr ey PRI BT AIRE ot hoa descr | bed

|n exarrple 1 (step 1.8), using 9-am no-4- oxo-2-pyrid
9-tetrahyd

Bbam@ogmmﬂfﬁ mz'aoqaéﬁ%&gﬁa BreRnRle.9;(ster Ob,8jep 8-3. step 9.4),

Qﬁhg J%B( ? ;?ﬁ‘&ﬁg4%% & 8%0-tHtFIRy AR HOP BR Y- friBS k2B cycloheptene-
a{mmmq'hmamcﬂetwl estatiin-plage ob 460x®-2-pyetidinydyles 6t8,9;tatrahydro-

g@g@%rmlpag?)%ﬁéggyﬁéﬁg E :}géq{bg%h%og& ecthyCiege(re,ttﬂ%l compound
wbé%ﬂauaedragwrmé)saméﬁ acid, the conpound, 0.103g
( , was obtained as a whi t e powder. M : 231-233C.

-1{7B®VSO- d6; 400 |sz) 6 (ppm) : 9.30 (m 1H),

48 8.01 (d, 1H), 7.21 ,
%Nﬁ‘? %QQM ‘16%’("?78 72 (d, 1 (, 5 5h (m 1 I(—|)S
Bﬂg77.t2(d) 2H), 88I1((m 2H)W294SOYH{MS§K—I)1 181)98. 40(($n 1H), 4.08
msw Jotmiiing. 25 15, abrpdadts. Rb). 395Gbr fetblh 1j8 (t 3H)
4- Am no- 5- chl or o- 2- met hoxy- N- (4- oxo- 2- pyri m di n- 4- yI
5,6,7, 8, 9-hexahydro-

i4.6a, 7-tri az(al-)}ér(ZGt:Whetiwydmrﬁoylla)mbe)aé-axxoe&epymiin-4-yl-5,6,8,9-
é?r%%ggrg%ﬁgbga 2 i%%g /n(z)ggyg %ohep%ene c} car%oxy |tc gc'?d %{hyl ester
4- am no- 5- chl or o- 2- net hoxy- benzoic acid dissolved in

5 nmL of anhydrous dinethyl formam de was added 0.06 nL )
Bv amalogynwﬂg toe methed Mﬂséﬁbﬁfé in example (0stEp ) ysigg 9-amino-4-

&4 ?%@i{{ fﬁy%n(f ét%{sezsgy il B‘hd Shattnazf 'Qg-%f)cycllﬂheptene -7-

d&@bukyumgcm sthyt @sv@sahd 2 4¥d'métl‘&ixyrmtrbicﬁﬁbﬂ o piace of (+/-)-9-
for 5 mn and added sl ow 8y9 OC to. a solution of

MY Q0-2 P Himslin-4oyl-5.6, -tetrahydro-4H -1,4a,7-triaza
bhzasy Biofbfiiely RUIR i lada Vet eoferd nyBHAbHAO A and 4-

za benzocycl ohept en- 4- one di
chlfbbo -Birsstboxg-thennoia amdtthleeccnf\p@ndno w3ga(ﬂ‘@%b owss obtained as a

br{eth | formam de and 0.09 niL (0.64 mml) of
Agfi ne.

Mp : 231-233°C.
RMN "H (DMSO-d®; 400 MHz)

& (ppm) : 9.30 (m, 1H), 8.80 (d, 2H), 8.08 (d, 2H), 8.01 (d, 1H), 7.21 (s, 1H), 6.80
(m, 1H), 6.72 (d, 1H), 5.59 (m, 1H), 5.02 (m, 1H), 4.28 (m, 1H), 4.07 (m, 4H), 3.98
(s, 3H), 3.87 (s, 3H), 3.51 (m, 1H), 3.39 (m, 1H), 1.14 (m, 3H).

Example 15 (Compound No. 29 of table 1)
4-Amino-5-chloro-2-methoxy-N-(4-oxo-2-pyrimidin-4-yl-4,5,6,7,8,9-hexahydro-

1,4a,7-triaza-benzocyclohepten-9-yl)-benzamide
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The resulting m xture slowy increases to room
tenperature and was stirred for 16 10 hours. After

WeEpo9Ea8d on, the reaction m xture was dil ut edPGFIB2009/000324

di chl oronmet hane and a satd?ated aqueous sol ution of
sodi um car bonate. The organi c phase was washed
sat urated aqueous sodi um chloride, dried over sodium

dolaf spldtiomef 0.8¢8pdP H98dnmeldefydrasino-frehlpens2-duethars-benzoic acid

§REQBH A SHRE oo AR S ﬁﬁéwﬁ’&@‘@gﬁﬂm@”ﬁ&% AafiLs 108 mL (0.43
b of ntrigthylareine, o?)ggla% qmimzﬁwog of t®( @éﬁm,@b;%, 25%%” NN,

of the pure
mtbﬁmng@hem&m@o@mn{HBTw70Tr(ebrressultmg) mixture was

r%b §§r70 "[%mp%igtagé ?6{ g ghp(\’san%‘ g%lédj gloé\ﬂﬂa’t ?q"%%)té 9 solution of

6.0989((Br2 1smniol}-f (+5-)-Bearfhimo-2-pyyimidin26-yl-6;7, &thrahﬂﬂo -5H-1,4a,7-

ubazaé)%[gogyﬁ%ﬁe%fnﬁ%ﬂdﬁbrpwq%%n {_D,\qissq%eq)&ma mixture of 5

Mbbieariﬁydrous dimethylformamide and 0.09 mL (0.64 mmol) of triethylamine.
- Chl or 0-'2- net hoxy- benzoyl ) - net hyl - am no] - 4-

+/-)-9-7
'&&@r@sq;gng mlxtnren,slpmdysmgr@seg to room temperature and was stirred for 16

{}(ﬁ RKQF Q\é?dt%;%tl ol eF r%@t@\ %?)%Pec%%lsod?lﬁpéoe fﬁedlzmg%rggfﬁane and

acird

9 eia(térd\@dl Mm;ed@snﬁyluluonew)sbdm nsdrbénate0-Thed\orgahmio- phase was
tetra
Wﬁﬁnemasaiwﬁt%z%amoé9ewnec§ﬂ@a@ 7deed pevgy sediyg pulfate and

éngr? tlg,r d ngga&ﬂgyre‘é/lo%@ \'iv_gg S%FBH\%@O&SE%& RifshiBa gel eluting

9
\bélmaytm»dureo))f dlobimomemanaﬁméthanbl/;ahuéoﬁs anﬁnomarsmmmm(ZQ%) in

iy poadios 8oy A0S EE T Stthailig proalct o' Powder.

KipoXer722pyg.m di n-4-yl -5, 6, 8, 9-tetrahydro-4H1, 4a, 7-tr
i aza- benzoc cIohe tene-7- carboxylic acid ethyl ester

RN {Hb (B d‘éOCEMﬂ) in place of benzal dehyde, the

%E?é%ﬁg’é’o?@@pgi’?%' B 095 TP AEE 10 320 . 0.

785t(be1H)1@X48$§ eH), 6662(3 1H) 618(brs 1H) 575 (m, 1H), 6.25 (m, 1H),
m_no- 4- 0Xo0- 8,9-tetra

+/-)-9- “pyr
4810 Atz G- BRysal (., 210540 @, ), 3%, TH)
benzocycl ohept ene- 7- car boxylic acid ethyl ester By
anal ogy with the nethod described in exanpl el0 (step

Exarhpleuts (GodppoAd No. 36 of table 1)
-grb"gX Cgﬁ é%é%ﬁ?%ﬁ W-%gﬁéoygf%e%hﬂx mlnoﬁ)—woxo E pyrlgln 45 yPs 6,8,9-

tetrahydro-4H -1,4a,7-triaza-benzocycloheptene-7-carboxylic acid ethy! ester

16.1 9-[(4-Methoxy-benzyl)-methyl-amino]-4-oxo-2-pyridin-4-yl-5,6,8,9-tetrahydro-
4H-1,4a,7-triaza-benzocycloheptene-7-carboxylic acid ethyl ester

By analogy with the method described in example 12 using 9-(4-methoxy-
benzylamino)-4-oxo-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-1,4a,7-triaza-
benzocycloheptene-7-carboxylic acid ethyl ester (example 9) in place of 9-amino-
4-ox0-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-1,4a,7-triaza-benzocycloheptene-7-
carboxylic acid ethyl ester and formaldehyde (37%) in place of benzaldehyde, the
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triaza-benzocycl ohept ene- 7-carboxylic acid ethyl ester
in place of 9-(4-nethoxy- 10

Wh2192495880 no) - 4- 0x0- 2- pyri m di n-4-yl -5, 6, 8, 9- t RATHIIYW090324

-4H 1, 4a, 7-tri aza benzocycHbhept ene- 7- car boxylic acid

ethyl ester. RW 1H (DVSO d6; 400 MHz) b (ppm : 8.72

(d, 2H), 8.08 (d, 2H), 7.18 (IS’ 1H), 4.78 (m 1H),

qomgoymi vqaq-pbtameggas (@foligHpll. Bhegopmpoundyas yusegd asypuch in the

ﬁggdth(s 3H), 1.18 (t, 3H). 15 16.3
s) % [ (4-Chl or 0- 2- met hoxy- benzoyl ) - met hyl - am no] - 4-
0XO0- 2- pyridin-4-yl -

d 4H 1, | oh -
576%&#0&%5\3@%& ”Eig@f‘h?*o @:;mr Iﬁa%‘%yé) g% Ya[(;e‘ﬁh?{lga,?-triaza-
B L s at I
8,9-tetrahydro-4H 1, 4a, 7-tri aza- _

Bﬁg%rga §>'z°(vyrh ;ﬁ@ergﬁm%gr 9X¥iney #F'afioho G86" 11) using o-{(4-
MéthdRycbehzit) }’rheﬁ\yﬁa&lﬁo]t&bkmm‘r%ﬂﬂ'ﬂl gle 8/9 tétraR@ro-4H-1,4a,7-

benzocycloheptene 7-carboxylic " acid i ester

Wiggadisngaryriohaptensg-7- t:af@owmpaqddethml @stsg in prage ofu@(4-methoxy-

B0 Ha TR MR RSB oBiransdi A4 Al dd

lébzoc?c%eb&né?-ld}arbo&ylwa(:metB!rI)estér..94 (m 1 H, 5.10

éﬂN H%Mﬁ%d%eiﬁ %@'E)ZTA li st gf 4ih<(am C:G}ﬂ Hzc,trﬁctoﬁrc(a:

P17, S aBheNS ol e ghp R, .0
gnyei), |3|186 u] aaH)L 3.6 m, Sbkypdnds, IHNd. b&(atn3bbepar ed

accordl ng to the nethods of the exanples. WO
2009/ 095789 PCT/ 1 B2009/ 000324 44 In the table, M

nemr es %n@sg ATEhityd-20methibxyEe i) &R ethybamiin &4 bko-2-pyridin-4-yl-
ot i ndi cat es the | evorotatory_or

rou

g Bdﬁtﬁ@'&!dipy‘“'[b'r1o‘}ib?tﬂ'%§a -benzoryclongptensrérdagboxylic  acid  ethyl
8&gpound (dec.) indicates the deconposition of the

cormpound. 5 R1

By analogy with the method described in example 1 (step 1.8), using (+/-)-9-
methylamino-4-oxo-2-pyridin-4-yl-5,6,8,9-tetrahydro-4H-1,4a,7-triaza-
benzocycloheptene-7-carboxylic acid ethyl ester in place of (+/-)-9-amino-4-oxo-2-
pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-1,4a,7-triaza benzocycloheptene-7-carboxylic
acid ethyl ester hydrobromide (1 :1), the compound, 0.075g (77%), was obtained
as a white powder.

Mp : 232-234°C.

RMN 'H (DMSO-d®%; 400 MHz)

O (ppm) : 8.75 (m, 2H), 8.01 (m, 2H), 7.28 (s, 1H), 7.18 (m, 3H), 5.94 (m, 1H),
5.10 (m, 1H), 4.22-3.81 (m, 9H), 3.41 (m, 1H), 3.02 (s, 3H), 1.16 (m, 3H).

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.



RS NR2Z R3,, zn NI NO YN-/ R4 (1) Table 1 No.

Rt RBRZRILRARS RRYnMC Csalt NCO M 1 (+ )
WhuoN7€§0ZEt H H O 0 175-177 Free base N U RCT/IB2009/000324

Hydrochloride 2 (+/_) i béhd NHHH00256-258(1

1) N) C1 Me Hydrochloride (+/ bond / N Me HH

0 0 197-199 (1:1) A M N 4 &‘/bondlllNHHO

b trertabie Medepmsssts & methyl maoup (BY represamel an ethy grayip, (Rot.)

B0 BRI o bt AR RARHS g i, o

€ompbuind Ndét.) Mdicates the decomposition of the compound.

wﬁﬁ

(1)

Table 1
No. |Rot |R3 ¥4 R1 R4 RS ([R2 |Y n |Mp°C |[salt
N
~
(] Me | \I
1 [(+) Q° bond _N |co£t |n |H |O 0 {175-177 | Free base
N
N
. Me l Hydrochloride
2 (+1-) Qo bond _N |H H [H |O 0 |[256-258 (A1)
N
\W
o e | Hydrochloride
3 |+ Q bond _N |Me H |[H |o o |[197-199 a:1)
N
~
ct Me | \I
4 |+ Q° bond _N H |H |o 0 |207-209 | Free base
F
N
NI | Hydrochloride
5 |+ \Q bond _N H |H |o o |187%0 | T




bond N Me--C HHO O 194-196 Hydrochloride M (1 :1)

N ¢ Me | Hydrochloride 7 (+#/_) bond NHHOO
WQR2AR9/29E8Y 1: 1) Hydrochloride 8 M bond N H HGEI/1B2009/000324
225-227 (1 :1) NM (+/-)4Hydrochloride .M bond N H
HHOO 227-229 9 (1 : 1) NOL Me Hydrochloride 10

(+#/-) i bond HHHO 0 233-236 (1 -1) N C M 11 (-)
NE.O gotN gy H H 0,0 244- 249 Free HagqraNy C [Me |3 €6 1)| san
0 NNHHHQ®D 0O 240-242 Free hasd N o H| |
Hydrochtorrde 131+ ) bpnd—— NG Ht—+HHH T HO
217-219 N N CO2Et H\'-L H 0 1{44-|146 Fred bdse 14 )
+] )y O 0 G C-ll _{ Hydrochloride
6 (+] t+)-) @ nd 2N |wel IH H |0 0 |194-196 i)
e .
N
o Ye | Hydrochloride
7 |em | Tx°  |bond N Ho[H [0 o |2ea2es ) "
N
F o | Hydrochloride
8 |+ Q w |bond _N |H H [H |o 0 |225-227 i)
Me N\W
s ‘ | Hydrochloride
9 |@n Q bond _N |n H |H |o o |2zr220| 1
N
| A
cl Me Hydrochloride
10 |+ \@(° bond 2 |n H |0 |o 0 |233-236 (1y_1) '
b
[o]} Me |
1 (<) \Q" bond ~N |H H |H |O 0 |247-249 |Free base
N
Cl Me l
12 (+) Q° bond ~N H H [H |O 0 |240-242 | Free base
N
CH. \ﬁ
s | Hydrochloride
SRl bond oN |cot (W [H MK o (217219 )
S
14 |(+h) gf@° bond _N |cokt [H |H [H,H [0 [144-146 |Free base
“cH,
b
cl Me |
15 {-) \Q(’ bond ~N [ Me H |H (O 0 | 239-241 | Free base




N C M 15 (-) 0 bond NM HHO 0 239-241 Free base

WD 2009/ 095789 PCT/ | B2009/ 000324 46 No. Rot R3 Z Rl
WERDORBIFE Y n Mp Csalt NC M 16 (+) i bondP0I/MN0G4/000324
0 0 232-234 Free base N M, 17 (+/-) \ o e bond I N
CO2Et HH O O 204-206 Free base N 18 (+/-) cF o e
bond | N COPFt H H 0 0 206-208 Free bhase 9 (+/-)

H CO2Etl,H H|Q, 0 259,261 Frek 20, F b
dl?s. i ®3f N3 z R RE jﬁﬂpiﬁﬁl\ ;ée Q\Tl:c

N CO2Et H|H O @ 250-2%2 Freg bpse P1 bon
NG Et—H1H0710—182= 164 Free—base1 N1 MeHydrpchtoride
22 |(+/ ). band N H[KF 0 213-pi6| M| 23 [+/}) B il e
aborg+)l |i H HodhdO 2IN-2@0 Frhe paspo _||b N23DB&s | Free base
Hydrochl oride| 24 (+/1) bond NNHH H O O R45F 247 N
I ”\j
17 |+ &3" bond %N cot |H |H o 0 |204-206 |Free base

B
Y | bond ~N CO2Et |H |H o} 0 206-208 | Free base

18 | (+1) U
Q

N
Br. l
19 (+/-) bond ~N CO2et |H H (o] 0 259-261 | Free base
"
Py e, |
20 | (+/) Q bond N |CO2Et |[H |H |O 0 |250-252 | Free base
N

N
Me
21 |1 |[O°  |bond EfN CO2Et |H |H |O 0 |182-184 |Free base

~
e | W Hydrochloride
22 |en | O bond ~N |H H |H |O o |zta218) T

\\\
3 |
23 | (+) B/Q bond ~N |H H (H [O 0 |217-220 | Free base
N
-Me \\\ .
e | Hydrochloride
24 [ (+) ° bond ~N [H H |H |O 0 | 245-247 1:1)
N

AN
| W Hydrochloride
25 (+/-) bond ~N |CO2Et |H [H |HH 0 |186-188 (:1)




25 bond |

WERBRDISTSN Mp C salt
0 0 195-197 Hydrochl ori de 4Hydrobromni de

N CREt HHH H O 186-188 Hydrochl ori de WO
2009/ 095789 PCT/ 1 B2009/ 000324 47 No. Rot
N 26 (+/-) \ 0 e bond | BNINEB2H00324

R3 ZRlL R4

27 bond NHH

HH HO 210-212 (1 .2) NN 28 (+/-) " bond | N
CCPEt_H H 0_0 265-267 Eree hase NC N29 (+/-)
,}apﬂd{{ NsH H H;0 0|2{7-279gfree Qas,gz -0| N oc(+ -h
a i| Ve |bond N|Ve H|H 0 0 204-20p Ffee|base Nﬁl\/‘é 31/
FI— gt bong—t+— N e HH OO 2124 Frepepase— N
32 [e bgnd+ HIH H ( | 41216 Hydrpchloride N M 3§w ochloride
26 +/| (9 6,55V Hearh / t | H 00 P81l@33 fo eprobasre "N
Me [COREt ™M H @ 0 205- 207 Free bpse| 3# (+/}) £, bodt:"
Y- IN
Mﬁ .
@\ g/ Hydrobromide
21 |+ bond _N |H H |H |HH |0 [210-212
(1:2)
\ N
28 |(+1) ”‘J\Q bond %N cot |[H |H |O 0 |265-267 |Free base
o § , Mﬁ
29 |(#1) Q bond %N H H [H |O 0 |[277-279 |Free base
Me | N\W
30 [(+) B/Qé bond (fN Me H |H |o 0 |[204-206 |Free base
. "N
31 e [ﬁ/
3 (+-) c//& bond ~N Me H |H |O 0 }212-214 | Free base
b
32 |+ Qge bond | N |H H |H |O 0 |21a.216 | F¥arochloride
=2 o 2 (1:1)
N\
33 |#n |7 |bond | ) |cozzt |n |H |oO 0 |231-233 | Free base
N\
34 |+ |Cr° |bond | ~ |cozkt |H [H |oO 0 |205-207 | Free base
N\
35 |+ ° | bond | ~ |cozt |H |H |o 0 |210-212 | Free base




F M 11 35 (+l-) i O bond / COREt HH O 0 210-212 Free
base WD 2009/ 095789 PCT/ | B2009/ 000324 48 No. Rot R3 Z
WEROOROFE® R2 Y n Mp Csalt N C 36 bond CO2EtPOEIBA®000324
232-234 Free base Y-- \ MKN/N1 37 (+/-) bond |l i N
HHHO O 203-205 Free base o M NON N 38 (+/-) bond

M HHO 157-159 Free hbase o 1 M N

laXaXa

PN
droehleQri de |,39 nd M H by 218
N RS0 or ildo L89(+/- RE Dol NE 2 H’Fo%(’f’}5 salt

4 \1 . ) N N

[} Me
36 | (+) Q° bond Q CO2Et |Me {H |O 0 |232-234 |Free base

N
T Y
37 | @) bond _N |n H |H |O 0 |203-205 | Free base
o
Me
by 7N
38 |(+) bond _N |me H |H |o 0 |[157-159 | Free base
o]
Me
N
F Me = :
3 | Hydrochloride
39 |+ Q bond 2 | me H |H |o o |ze2t8 |
N\
ge ‘ /L Hydrochloride
40 | (+) Q bond = Me” “melH |H |O 0 |[220-222 (1)
N\
Je | Hydrochloride
4 |1 @( bond |H H |H |o 0 |23423 ) O
N

(1:1)

$ S
| Hydrochloride
42 @) bond / H [H |O 0 |[212:214

Hydrochloride

43 | (+) (1:1)

bond H H [H (O 0 |228-230

)\ Hydrochloride
Me” “melH |H |O 0 |204-206
(1:1)

[

(+/-) bond

AN
| Hydrochloride
a5 | (+-) bond _ H |H |o I e
! :
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15

Me Y-- 41 bond HHHO O 234-236 Hydrochloride (1 :

1) ad MNo\ 42 (+/-) bond +/ HHO 0 212-214
wopagp/otYi8ride (1:1) F N F o \ Hydrochl ori dePCH32009/000324

(+/-) bond / HHHO O 2284230 (1 : 1) NFo

Hydrochloride 44 (+/-) bond M M HH O 0 204-206 (1

1) M N A5 (+/-) bond / HHQ 0 239-24
N draehlegri de |,(1 [gd) Me|Ry WO ROOBAPDE789| . |mooc |sal
L RREAER6) 000304 155 o | Rt REVOIRE TRa rl RS, N
€—satt—Tve—N46—< /-p\u —bpond—FHHH+H600214+216
Hydrochlorfide| . 1 I MO FF FINA7 (+-) ~\ bo .
ab Hdh Hi 23bor233 Ukt obhl or i fre | W [@: 1) |o M1 Z@"’““‘“de
(+/|-) 1| bgnd 1|/ HH H0 0|234-2B6 Hydfochl pride (24 :1
1) Me”
F i F N
N
/é/ | Hydrochloride
47 | (+) bond = H H |[H |o 0 |231-233
F (1:1)
Meo N\
| Hydrochloride
48 | (+/) bond _ H H (H |o 0 |[234-236 (1)

FULF N
N
| Hydrochloride
49 (+/-) bond = Me H |H (o) 0 215-217
. (1:1)
Me. N
I
| Hydrochloride
50 | (+1) bond g H | |o 0 |198200 | "

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

Four different protocols can be used.

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

microliters).

In a second protocol : 4.1 uM of prephosphorylated GS1 peptide and 42 uM 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.
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ci FFFNY-- 49 ~\ bond M HH O 0 215-217
Hydrochloride F (1 . 1) M N50 (+/-) bond / ff \ HH

W@2009/0988200 Hydrochloride ci Test Exanple: [|REN/H2009/0p0324

activity of the nedicanent S&f the present invention
agai nst GSK30: 5 Four different protocols can be used.
In a first protocol : 7.5 pM of prephosphoryl ated GS1
peptide and 10 pM ATP (containi ng 300,000 cpm of

G5 T | ES I 9 PR 5 e B 0 i a7

tudniaamnbmomowutpn&bf 33!P0Aﬂf‘P9 wermuﬂa&ed i Bbemm Hepes H 7.2, 1
reaction vol

%Kr?tb 2’%“3’1 %Irha Ia1 ME@T"}N%%%OTWGGQ 29 Qﬂﬁe@ffor one hour at room
%[:ont ai ni ng%@%%%gﬁ%ppmé%&%%ﬁ?%&?ﬂr@ugat TG i n 190 rancrohters)

mM Mes-NaCH, pH 6.5, 1 nM My acetat e, 05rr1\/IEGTA 5

- t 0 029% T 0%
e i GP8RRE07 S U SrasPhERgon ke s T profgt Gl um ATP
i&:nm@esoo 00¥cBRO8 PROAPP) Relé ||Wé@@9§@4nwﬁ%ﬂ)@s PH 7.2, 1
hird protocol : 7.5 pMof prephosphoryl ated GS1

mdbil b hmM1bgENs, ATP’IM (EGhAaili g Beesm@d kyffardor 90 minutes at

P- c
5 ATl o 8 ke SRR B i) ot
mggnwblu(mew?mnﬁcmtmey ature in tgg preselnce of

K3beta (total reacti 1 mcroliters)
'ﬁ'bat%mrﬁ Sl OD/Mé&p(\ﬁr@" SoNERt cansspratien dn dkg reaction
@%gmmi_ @nd 10 pM ATP (cont ai ni ng 300, 000 cpm of

- P re incubated in 50 MM Hepes, pH 7.2, 1 nM

Tha, reactidn Mya@$ 2toppedv ViEteT A,000 niitfalitereeof 20 sbuftiber nfade of 25 g

m nutes. at .10 rpom jenperature in,t
S hqd a5 BRI e 196, BT H3E806 i and then
ditltedeto 119000 nbéford | i SAn biGudt borﬁ\e\A@ésct&m Yhixtiréedas then
in DVMBO (final solvent concentration in the reaction
transferred to Whatman P81 cation exchange filters and rinsed with the solution
described above. Incorporated **P radioactivity was determined by liquid
scintillation spectrometry.
The phosphorylated GS-1 peptide had the following sequence :
NH2-YRRAAVPPSPSLSRHSSPHQS(P)EDEE-COOH.(Woodgett, J. R. (1989)

Analytical Biochemistry 180, 237-241.

The GSK3p inhibitory activity of the compounds of the present invention are
expressed in 1Csp, and as an illustration the range of 1C5¢'s of the compounds in

table 1 are between 0.1 nanomolar to 3 micromolar concentrations.
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medium 1% . The reaction was stopped with 100
mcroliters of a solution made of 25 g 15

WQuloypsasphor i ¢ aci d (85% P205), 126 nl  85% HIFHB2HBO00324

to 500 mM and then dilutef@lto 1:100 before use. An
al i quot of the reaction mxture was then transferred

to Whatman P81 cation exchange filters and rinsed with
teeexampls, @ thearreteankd, 4 gemporadier aétptlgH shows an ICso of

Ne} IR t HhN 4 Qui il i
GRABCDER ] orEOuAE o5 To 0 e 1 Sl B 400 v, e
tdrapbond dlu. 129 cfetqblmtshow(s a)n ICso Of 0.005(pM, éhe compound No. 35 of
NH2- YRRAAVPPSPSL S P P) EDEE- COCH. (Wodgett, J. R
t@%ifﬁéﬁﬁm '5@955@?8 mstry 180, 237-241. The
GSK3P inhibitory activity of the conmpounds of the
present invention are 25 expressed in |IC50, and as an
Fotnuglatian Examphe range of 1 C50's of the conpounds in
table 1 are between 0.1 nanonolar to 3 mcronolar
concentrations. WO 2009/ 095789 PCT/|1B2009/ 000324 51
QTaBld¢P! €, on the protocol 4, the conpound No. 7 of

able 1 shows an 1C50 of 0.046 NM_ the conpound No. 12
bre tingyedients iglaw ayereamixesk by ayoeslinary method: éngoeempressed by

an | C50 of 0.005 pM the
‘él\%ﬂ%éu]cnﬁ{vﬁbﬁmé@ %P%p‘?g%l e 1 shows an 1C50 of 0.012 NM
Gofpoumb alfiExaniplartpl e (1) Tal30ahg The ingredients
Eel ?vy,were i xed by an ordinary nethod and conpressed
fystaling eeMyose convent i onal a®¥4Pdt us. Compound of

hl 30 ng Crystalline q@lolrngose 60 ng Corn
starch 100 ng Lactose 200 ng 15 gnesi um stearate 4

lnacto$@) Soft capsul es The i ng20@iregt s bel ow were ni xed
IQI% an_.ordi nar x met hod and filled in soft
gnesium stearate 4'mg

(2) Soft capsules
The ingredients below were mixed by an ordinary method and filled in soft

capsules.

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

(1) Parenteral preparations

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

contained in a 1 ml ampoule.

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

Industrial Applicability

The compounds of the present invention have GSK3p inhibitory activity and are



capsul es. 20 Conpound of Exanple 1 30 ng dive oi

300 ng Lecithin 20 ng (1) Parenteral preparations 25
WOoreINegsedi ent s bel ow were m xed by an or di naRGI/HB20098d0324

to prepare injections confained in a 1 nml anpoul e.

Compound of Exanple 1 3 ng Sodiumchloride 4 ng 30

Distilled water for injection 1 m Industrial

neeful aatsn actvetingredieniooihasnedicamenpfaspreventiveeand/on therapeutic

av K31 i,hhibitory activity and are 2009/ 789
Bemelogt, sesst el ‘dhrtimal felvy R, G and more
?&rti@u@?l?'c#@a@ﬁfﬁdég‘érnepétﬁ’d\éecﬂ&éé/éésand/ or therapeutic

reat ment of di seases caused by abnormal activity of
GSK31 3 and nore particularly of neurodegenerative
di seases. WD 2009/ 095789 PCT/1B2009/ 000324 53 What
is clainmed is: 1. A pyrimdone derivative represented
by formula (1) or a salt thereof, or a solvate
thereof or a hydrate thereof: RL R2 R5 NR3,, z n NI
NO Yi N R4 (I)
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5 wherein: Y represents two hydrogen atons, a sul phur
atom an oxygen atomor a Cl_2 alkyl group and a

Whh3dp/04E€8P at om Z represents a bond, an oxygenPGI/H2P09400324

ni trogen atom substituted By a hydrogen atomor a
Cl1_3 al kyl group, a sul phur atom a nethylene group
optionally 10 substituted by one or two groups chosen
Yhatisicleimed i kyl group, a hydroxyl group, a Cl 6

al k oxyyfil,&o ggﬁm @ngld&i\}g“ﬁ(,? géé’lr%gf@,ﬁ%%gbﬂﬁ%'ulégQ?Upa%%ltgﬂereof, ora

am no represen pyridinerin
sélvatexhereddior a-hydratei theredfr i ng, the ring being
optionally substituted by a Cl-6 al kyl group, a Cl-6
al koxy group or a al ogen atom R2 represents a
hydrogen atom a -6 ghXyl group or a hal ogen atom
15 R3 remsesent Na zene ring or a naphthal ene ring;
e rin t}ging bptiqnally substituted by 1 to 4
E{}bs{f(’t\g%g éq @doma Cl_6 al kyl group, a
hal ogen to a Cl 2 perhal ogenated al kyl group, a
Cl_3 hal dgenat ed kyl group, a hydroxyl group, a
Cl 6 al koxy g;l\dmrpfi, a Cl_2 perhal ogenat ed al koxy group,
a Cl-6 al kygsul 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 g oup, an acetoxy group or an
am nosul f onyl E]r oup, a 4-15 nenbered heterocyclic
whergin: this group being optionally substituted by a
1-6 al kyl group, a hal ogen om . a Cl 2
ﬁéﬁﬂ@ssagmavigm al8pd SH%PLé‘tOrHa?%QéK%?’éétQ.{F @y @ C1-2 alkyl
gﬂb@:ﬂ%noﬁawgfd%)éﬁlatgﬁﬁw’ a C1_6 al koxy group; R4
epresents”a hydrogen atom a Cl1_6 al kyl group; a
Beeprgseptsoa pond, aimoxgaery atomsa gitoagen atom substituted by a hydrogen

| gt%%%érgxe(aéfg[%! ggcr)ﬁé,grﬂ %&ﬁéﬁ’i 8{,05@%% ﬁ"?étﬁ?lg}(lle 8Foouup0'optionally

Subsstifut8d gt dry Bahesen &oava,C 13 a1 2?08p 02 hy&Ddxyl group,
LA R SRR Y St fonyl gﬂ? aﬁbenZoyI yroroup

3 CowRlkexy4resp ne fhePethdegenated Alky 9gpWuer an @runo group;

- i e .0 . i tl 1 i . .
RTTEBIPEHIL 208 (S Bg TR 27 bt K- ABRANE AL o8¢ ring being
bptibreatly substitufed by 81G4 alkidatpupr @ @rs atkd®y dtoup or a halogen atom;

r hal ogenat ed al kyl group, a Cl 6 al kyl group, a

B2 15 areS Lo DY IR ORI 235 A o IkH oeR O algamhalomy
; ) in§ SIYAM2phtHhlére PiRg; th&tinBs bei ionall
%ﬁ?ﬁf%mangeﬁg%ﬁﬁf’%r a gflg{hd?ggl kylgam%om ?ouep;r;‘g optionally
Kibstityted sntista dhgdbsijeentat selededfr@n_a Gidplkyhigoeyn, a halogen
g{?)gn, a C,, perhalogenated alkyl group, a Ci_3 halogenated alkyl group, a
hydroxyl group, a Cy alkoxy group, a C4., perhalogenated alkoxy group, a Cis
alkylsulfonyl group, a nitro, a cyano, an amino, a C4.¢ monoalkylamino group, a C..

12 dialkylamino group, an acetoxy group or an aminosulfonyl group, a 4-15

~membered heterocyclic group, this group being optionally substituted by a Ci¢

alkyl group, a halogen atom, a Ci, perhalogenated alkyl group, a Ci-;
halogenated alkyl group, a hydroxyl group, a C1¢ alkoxy group;

R4 represents a hydrogen atom; a C¢ alkyl group; a benzyl group, a phenethyl
group, a benzyloxycarbonyl group, a Ci4 alkoxy carbonyl group, a benzene
group, a naphthalene group, a 5,6,7,8-tetrahydronaphthalene group, a



10

15

20

25

30

n represents 0 to 3. 10 2. A pyrimdone derivative or
a salt thereof, or a solvate thereof or a hydrate

wa epewf’saccording to claim 1, wherein Y repr ceKB06/000324

oxygen atom or two hydrogeftatons; Z represents a
bond; Rl represents an unsubstituted 4-pyridine ring
or unsubstituted 4- grl mdine ring; 15 R2 represents
aﬂnwwg@nylagr@wp R3beRINYE SsaR A 4rdhZepebgren heterocyclic group,
t f6d
58 e erft%lﬁ% g b éorét%néguéiﬂshwgog 1.to 4 substituents

Sel ec ed rom a h en a nat ed
séleyledr from aah@bgélnabtloaxya derr:uml @gupmalwmuaalpwyag@dé@p; a Ci
an oxa zol e up,,. the oxadi azol e ou an
gﬁi‘a&%{‘ﬁéﬁ’ E‘b’g&fﬁ’q&e ﬁﬁil‘Y'(ﬂ{QPPya benzene %‘P i§yhalogen atom,
ﬁH teh"af&f‘élﬁ%lsirbgﬁtﬁﬂltrozgé a‘?f@ %rllg’nﬁoaé@ 6r%l%ﬁ1kylam|no

; rep esents rogen ato I'kyl gro
groOMrCalC@ﬂadiaWy)argmompula, phenyl group, t hese group

ing eventual Ly substituted by 1 to 3 halogen, n
REPHIHRE § MyatoaBn il ot & ae BRd e o " sl
ﬁl?@ﬂs,@@émsqnmsol vate thereof or a hydrate thereof
according to claiml1, which is selected fromthe group
consisting of:

+-)-9-[ 4: -2 - < ' = On-2= DM |
Sn' q |) n?. l{( éx%k@n%ﬁ%ﬁb@ of a%%ﬁ\ztﬂgl@dﬂ 5‘r03 sél'vgf% fh%r@é’f dra
Ihyadratdlwélr@afﬂétbcbrdiagi’o tlailmmamemcycl ohept ene- 7- car box

lic acid eth est er -4-Ch 1|l oro-2-meth
%@pr,qsepas %&Bxﬁg%ﬂonhﬂ“’bohy Oﬁeylatqmss 6, 7, 8, 9-h
Zrﬂ@pﬂ&@nfsoa bon

da, 7-triaza- %enzocycl ohept en-9-yl ) - benzam de WO
ao@ep@emmamamswmmmedmeomne §ig or unsubstituted 4-pyrimidine ring;

RS rabiatets & Bygiodgh o NV (7 et iyl -4-oxo-2-pyrim @
RQXI@W%MQ él'abe?lehéag[@ubeagmllyogmtﬂu%a Mi’ )1_ b@maﬁubsntuents
%ellﬁctﬁdﬁr@ﬂw arl@alpg?rr qtam; 1a) §hopprhaigagnated alkylgioupi @ €16 alkoxy

SRS ity & Pyfhtie groum, a0, xpdiRzBie AR e 2xadiaggle arove
anyd thfn[zwmzdle gr()mb -b)emﬂg Eptioriatly rsubbtifufed Bgl1ap 4 substituents selected
%or% get -0X0-2-pyri mid i n-4-yl-4, 5, 6, 7, 8,

o} 164 kyl group ;
ﬁ@%@@%ﬁe&té gﬂ%yﬁréééﬁé@orﬁea@w SIk9N§RIBN 29CO (s F k1P group, a
phenyl group, these group being eventually substituted by 1 to 3 halogen,

n represents 0.

3. A pyrimidone derivative or a salt thereof, or a solvate thereof or a
hydrate thereof according to claim 1, which is selected from the group consisting
of

(+/-)-9-(4-Chloro-2-methoxy-benzoylamino)-4-oxo-2-pyrimidin-4-yi-5,6,8,9-
tetrahydro-4H-1,4a,7-triaza-benzocycloheptene-7-carboxylic acid ethyl ester

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

1,4a,7-triaza-benzocyclohepten-9-yl)-benzamide



10

15

20

25

30

10
(+/-)-4-Chloro-N-(7-isopropyl -4-o0x0-2-pyrimdin-4-yl -

WQ B)0%09578, 9- hexahydr o- PCT/IB2009/000324

1,4a,7-triaza-benzocycl ohept en-9-yl) - 2- net hoxy- benzami
de (+/ - ) 4-C h loro-N-(7-cycl opentyl-4-o0x0-2-pyri m
idi n-4-yl-4, 5 6, 7, 8, 9-hexahyd ro-

1, 43/-)?4tQh|QEh2t§@ﬂti1@6yﬁ‘l 6ﬁmtbﬂlboy¢-)?;wfrmﬂﬂb4¢d-l§eﬁx@5n8 9-

(2 nefBhydio; | 4a. T tiagprhenzogyeiahepten-9-yybenzamide, \
5 6 7 8, 9-hexahyd ro-
aza- benzocyclohepten 9-yl)-benzani d

( +/ dl hies ot (K ddyilugroRhenyl) #-8x9- zrﬁydumnngM@ 6,7,8,9-
S, ﬁrelahgdr% hﬁé@hﬁf Z8- b"en‘ig i? §Iq%pten -9-yll-2-methoxy-benzamide

triaza enzocyclo epten enza
(+/ ) - 4- Chl or o- 2- nethoxy N- (4- oxo- 2- pyri di n-4-yl -

t itk %\4%9%6@? &&Fgﬁpgh'&ﬁtyylﬁe%%% Rsiigdin-4-yl-4,5,6,7,8,9-

(- heﬂaﬁiﬂr@fﬁttg T0RiaRa0EnAoticiorEptén ) -ZLethakyWerkamife
, 7, 8, 9-hexahydr o-

1 4a, 7-tri aza- benzocycl ohepten 9-yl)-benzam de
( +)£+/4)-£; fh é,%f.@-(%#gsé.%?,gv é“% §§Hm?d|19¥1r IJ{nS'Efj7 ,8,9-hexahydro-

1, 4la4a77ttnazezbebﬁdmw@pmémptwpz%mhbx%eamdfe 30
(+/-)-9-(4- Met hoxy- benzyl am no) - 4- oxo- 2- pyri m di n- 4-yl

-5 6, 8, 9-tetrahydro-4H

L o PSR AR 83 ooy

( +154a,B-t(i@zatbennatyictohepbem 2y p2inmethoty-beoz@npe | mi di n-
4-y1-5,6, 8, 9-tetrahydro-
4H 1, 4a, 7-tri aza- benzocycl ohept ene- 7- carboxyl i c aci d

et WW )-435Ftlt§9c5ro(2 }né{h&)hl\f-ﬁl -0X0-2- pyrlmldln-4-yl -4,56,7,8, 9 hexahydro-
- 2-met hoxy-N-(7-met h 4- 0X0-2- pyri mid i n-4-yl-4

5 164a 7-trigza- benzpcyclohepten 9-yl)- benzamlde

hexahydro-1, 4a, 7-tri aza- benzocycl ohept en- 9-yl ) - benzam

de

( +?(+/4)-E,hl-ih@etﬂonF—Nﬂmcwx&ZéﬂVrﬁﬁhhthCﬁﬁ6;728,9Wé>m'h@dﬂ}-4,4a,7-
-y -.4a 5!6!7!8!9- .
heXigRadPenzocysloneptany9-yReTZa8YEe ohept en- 9- yI ) - benzani
de 10
(+/-)-9-(2, 3- Di met hoxy- benzoyl am no) - 4- oxo- 2- pyri m di n
- 4(yA—)—5—CB1I6r092 methoxy—N (4 oxo-2-pyridin-4-yl-4,5,6,7,8,9-hexahydro-1,4a,7-
tl dr o- 4H b a ben ocycl ohept ene- 7- car box
réa p%nZé)(cW oh teé} -yI) enzami
(+/ )-9-(2-Met hoxy-4-trifluoronethyl-benzoyl am no)-4-o0

X0-2-pyrimd in-4-yl- 5, 6,8, 9-tetrahyd
" 04 3H4-Ehingo2-mathed-Nedraxey dpyrimtinnbyli4 68, B & hesahydro-

ac i1 ,4ae,t7ﬂyéza-$én§(§éy%fohepten-9-yl)-benzam|de

(+)-4-Chloro-2-methoxy-N-(4-ox0-2-pyrimidin-4-yl-4,5,6,7,8,9-hexahydro-
1,4a,7-triaza-benzocyclohepten-9-yl)-benzamide

(+/-)-9-(4-Methoxy-benzylamino)-4-oxo-2-pyrimidin-4-yl-5,6,8,9-tetrahydro-4H-

1,4a,7-triaza-benzocycloheptene-7-carboxylic acid ethyl ester
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(+/-)-9-(4-Brono-benzoyl am no) - 4- oxo- 2- pyri m di n- 4-yl -
5,6,8, 9-tetrahydro-4H

WaL200%/09578% | aza- benzocycl ohept ene- 7- car boxyl i ¢ REWVB2009/000324

et hyl ester 20
(+/-)-9-(4- Fluoro 2- trlfluoronethyl benzoyl am no) - 4- ox

-2-pyrimdin-4-y
61@{9 -(Rek- szanbpsy -bEnzylamino)4-oxe2-pyiinisiy-d+Hdtiep Bhtetrahydro-

S,
(A 8%%-??%%5%%@52%'98??2%% bR e
n-4-yl-5, 6, 8, 9-tetrahyd ro-

4H 1, 4a, 7-tri aza- benzocycl ohept ene 7-carboxylic_acid
et N9f4 @b{qu 2-methoxy-N-(7-methyl-4-oxo-2-pyrimidin-4-yl-4,5,6,7,8,9-

, 8, 9-
He )?g% @%@&hgéﬁtﬁa%é—?&%@?ogy&%é&bﬁ-‘glylf'-b%zam%e
benzocycl ohepten 9- yI) benzam de 30
(+/ +%43:rﬁ n&qtge Rﬁ&éme hyl-4X S )/rrljmnﬂdﬁl\-lﬁ1 yIAi4y§647859-

7 hékéﬁ@dr@eﬁlé?Ytﬁb%‘%h%cﬁ:ldﬁépt@ﬁ@ﬂffbéﬁzamlde
(+-)- hoxy- N- (4- oxo-2-pyrimdin-4-yl -4

56,7, 8 9 hexahydro 1, 4a 7 WD 2009/ 095789
t

T E809% 03R4 B zovamino)ptcoxa 2 puimidy 418,685

NZ yétPahydro-a6t-142x0irazayséndodl Sloheplens  7-8arbdxyfc héitrethyl ester
hyd ro-4 H1,4a, 7-triaza-

benzocycloheptene 7-carboxylic acid ethyl ester 5

(+/ . . 5 i A
AL MASRE A oramatny bepzeviprinol o gpygmigin 4

9 Bk 8, %MahydroAH 1,4a,7-triaza-benzocycloheptene-7-carboxylic acid ethyl

1, 4a 7 triaza- benzocycl ohept en- 9-yl ) - benzam de

(+PS4€T9_ Benzyl ami no- 2- pyri mi di n-4-yl -6, 7, 8,

9-tetrahydro-5H 1, 4a 7-triaza 10

benzocycl ohept en-4-one (+/-)-9-[4-(1-Methyl -

H m//r)agéﬂ -Brogioybenzeytamiam-Aagxos2 pyonidipyt-y kb @u,&94evahydr0-4H-

o 3. 1101824 BR¥fbeyclohentens 7icarboxvin 2ok VLRSIST | o

acid ethyl ester 15
) 0- 5- chl or o- 2- met hoxy- N- (4- 0xo0- 2-pyri nm di n-
4 &T -n9- (5 Féuqros'z g'1fqu>éqrgﬁ§hy,l Qe_nlzqgé[amlno)# oxo-2-pyrimidin-4-yl-

(P SO T R e Sl RS RArs Tosrpanie 2ol ety
4-gktet, 5,6,7,8,9 20

hexahydro-1, 4a, 7-tri aza- benzocycl ohept en-9-yl ) - benzam

de (+/-)-5-Ch

| Or(Dr ﬁgnzlmhbwaéﬁzawémﬁo)%e%@ -Rp@ithidin-diyi5% 8lo-tetrahydro-

4H 1 4a 7-tr|aza benzocycloheptene-7-carboxylic acid ethyl ester

(+/-)-2-Methoxy-N-(4-oxo-2-pyrimidin-4-yl-4,5,6,7,8,9-hexahydro-1,4a,7-triaza-

benzocyclohepten-9-yl)-benzamide

(+/-)-5-Bromo-2-methoxy-N-(4-oxo-2-pyrimidin-4-yl-4,5,6,7,8,9-hexahydro-
1,4a,7-triaza-benzocyclohepten-9-yl)-benzamide

(+/-)-2,3-Dimethoxy-N-(4-oxo-2-pyrimidin-4-yl-4,5,6,7,8,9-hexahydro-1,4a,7-
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hexahydro-1, 4a, 7-tri aza- benzocycl ohept en-9-yl ) - benzam
de 25

WQ 2009)95889Ch| or o- 2- net hoxy- N-(4 0X0- 2- pyri m di nRCIE/LH2009/080324

, 6,7, 8, 9-hexahydr o-
1 4a, 7-tri aza- benzocycl ohepten 9-yl)-benzam de
(+/-)-9 (2, 4- Di met hoxy- benzoyl am no) - 4- oxo- 2- pyri di n-4
- y|t[|gz%bgngoqyé:{qr@w cyl) -benzamide
4H 1, 4a, 7-tri aza- benzocycl ohept ene- 7- car boxyl i c acid
ethyl ester 30
( +/(+}-)-9-Bénzgharino-£-omeiZapyrimidans o508 BiB)etrbhydco-4HpY B, 7-triaza-
din-4-yl-5 6,8, 9 tetrahydro-4H 1, 4a,
7. oty saheREYe TopRBORIE TS S ESIETC aci d et hyl
ester WD 2009/ 095789 PCT/|1B2009/ 000324 58

(+/-)-9-(4-Fl uoro-2-nmet hoxy-benzoyl am no) - 4- oxo- 2- pyr
di (+4)-¢13-Birsethogy-N-(7-methyl-4-oxo-2-pyrimidin-4-yl-4,5,6,7,8,9- hexahydro-

;lelt 2&‘%?4@85"‘" fl'nz%&cl?heptgn -y*?) &K% r%;d%heptene 7-carbox
(+/-)-9-[(4- ChI or o- 2- met hoxy- benzoyl ) - net hyl - am no] - 4-

0X0-2-pyridin-4-y
S §b1- B anzyiBmiabe Rvrmidinc 6.7 S8 aseahyig S by Briaza-

(7+?)%)mg%tﬁeo§§hg‘ ?@Qmst h)?lSt Frl 2, 4] oxadi azol - 3-yl) - N-(

4ox02pyrirridin4yl- 4, 5,6,7,8,9-hexahyd

ro-1,4 a ocycl phept en nza
(+%F EQ—J% a@*@h? Bets Ay B es oy ainine 1 BroB-oymRin-4-yi-
py:sl%rh é@l-% ?P\?@[ 4!51 16 4? 7-tr|azaebf£ﬁ$8¥cloheptene 7t crzlarg%ylbc ﬁCId ethyl

zo@ptarohept en-9-yl ) - benzani de 15

(+/-)-4-Fl uoro-2-nmet hoxy- N (7-net hyl - 4- oxo- 2-pyridin-4
-yl -4,5,6,7,8,9-

he ahynirmnmwacﬁrdrwamatm@mwx@t@pyﬁmanw 9|4b§r5m® 9-

g 0X0- 2-p i yl -
hgxaln/ r9-1 gaﬁet)glg@(pe‘r\gogyclq@ptentgryli—pgnzam|de

benzocycl ohept en-9-yl) - 2- net hoxy- benzam de 20
(+/-)-2-M et hoxy- N (4-o0xo-2-pyridin-4-yl-4, 5 6, 7,

8, (B-h&-Brbyar-B-mMethday-Ni(A-metlada-oxo-2-pyrimidin-4-yl-4,5,6,7,8,9-

benzoc oh enz

(s Peraiasr bR TR P ST apaRIeR & Y- B8Ry 1 | i -
4-yl -4, 5,6,7,8,9- 25

hexahydro-1, 4a, 7-tri aza- benzocycl ohept en- 9-yl ) - 2- net ho
xy(b/e)né-é}mq@ -2- methoxy-N -(7-methyl-4-oxo-2-pyrimidin-4-yl-4,5,6,7,8,9-

xaiﬁ\%?@%&ﬂ?#ﬁrﬁaggg%)ﬁ%ogyé?ghepqen-g-yly-'beﬁzgm?dg 8,9-he

(+/-)-5-Chloro-2-methoxy-N-(4-oxo-2-pyrimidin-4-yl-4,5,6,7,8,9-hexahydro-
1,4a,7-triaza-benzocyclohepten-9-yl)-benzamide

(+/-)-9-(2,4-Dimethoxy-benzoylamino)-4-oxo-2-pyridin-4-yl-5,6,8,9-tetrahydro-
4H-1,4a,7-triaza-benzocycloheptene-7-carboxylic acid ethyl ester

(+/-)-9-(5-Chloro-2-methoxy-benzoylamino)-4-oxo-2-pyridin-4-yl-5,6,8,9-
tetrahydro-4H-1,4a,7-triaza-benzocycloheptene-7-carboxylic acid ethyl ester
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benzocycl ohepten-9-yl)-4-trifl uoronethyl -benzam de 30
(+/-)-N-(7-1sopropyl -4-o0ox0-2-pyridin-4-yl-4,56,7,8,9-

Whawabsaaso- 1, 4a, 7-tri aza- PCT/IB2009/000324

benzocycl ohept en-9-yl)-2-m88 hoxy-4-trifl uoronet hyl - ben
zam de

(+/ 7- Cycl opr opyl net hyl - 4- oxo- 2- pyri di n-4-yl -
5. 64048 Fluarme T bOWPUEOA DS o PRGBS,

né%tﬁa@’f —é#z g;ﬁ%ég t%a%éz ?g%iﬁcgglg%ﬁi%n% =¥ chittomyRc deid ethyl ester

ethoxy N-(4 ox02pyr|d| n-4-yl-4, 5, 6, 7, 8, 9-hexa

hyd ro - triaza- benzoc cl ohe ten-9-yl)-bhenzam
i détls)- ?L(A 9h@f¢120'6‘ﬁ81%)’(t2§f8>@d ameihy|- an\mi%pxqﬂ-pyndmA-yl-

S, 6,6 8%- \%tﬂéﬁgam@ﬂ% AaHBtribzh! t:le?ﬁ@c (—i‘ﬁteg e 7-carbaxylic acid ethyl

benzocyc ten -2-trif uoro

( +ksder5- C hl or o- 2- nethoxy N- ( 4- oxo- 2 pyrid |n-4-yI-
5,6, 7, 8, 9-hexahyd ro-1,4a,7 10

triaza-benzocycl ohept en-9-yl)-benzam de

( "'é*/%f faﬂEétH@kyﬂdNﬁ(ﬁeﬂﬁﬂ{W b 4‘}0)@%2"0|-@WI)-N #-8xd2=gyrimidin-4-yl-

hexahydr o-
tr Aa&aib%ﬁszywbvdmﬂJt4@nZma}na)beanzqcvclpb@p@mewwbe;@aﬁade
i de 15
(+/-)-N(7-Benzyl - 4-o0xo0-2-pyridin-4-yl-4,5,6,7,8, 9- hex
ahy+t)e2-Methoxy-4r(i5anathyl-[1,2,4]oxadiazol-3-yl)-N-(7-methyl-4-oxo-2-
benzacycl ohept en- | or o- 2- met hoxy- benza

e el £ 2 b sl or 0y 25 oL hosar bene g de -

(I (X1), (XI1) wherein RLRLRL NR2 pg\ N
NE%}'@&\%IZN~NN~BrN~NONONOJR4N~I\U

20 R4~N(III) (V) RA i N(XI) R4 (XI1) RL, R2, R4

o P Ao PB4 S A S B

t ehtexawdnsm 4317DpBYA- b@rnaueyclaﬁé;ﬁéht@xw) Béh?&rﬁlde group,

an acetyl group , a phthallm do group, benzyl oxy
carbonyl. 25 5. A nedi canment conprising as an active

| Ny AINEP s BpropRh B BHEHLEN-4.5.6,7,8,9-hexahydro-1,4a, 7-triaza-

benzocyclohepten-9-yl)-2-methoxy-benzamide

(+/-)-2-Methoxy-N-(4-oxo-2-pyridin-4-yl-4,5,6,7,8,9-hexahydro-1,4a,7-triaza-
benzocyclohepten-9-yl)-benzamide

(+/-)-4-Chloro-N-(7-cyclopropylmethyl-4-oxo-2-pyridin-4-yl-4,5,6,7,8,9-
hexahydro-1,4a,7-triaza-benzocyclohepten-9-yl)-2-methoxy-benzamide

(+/-)-2-Methoxy-N-(4-oxo-2-pyridin-4-yl-4,5,6,7,8,9-hexahydro-1,4a,7-triaza-
benzocyclohepten-9-yl)-4-trifluoromethyl-benzamide

(+/-)-N-(7-Isopropyl-4-oxo-2-pyridin-4-yl-4,5,6,7,8,9-hexahydro-1,4a,7-triaza-
benzocyclohepten-9-yl)-2-methoxy-4-trifluoromethyl-benzamide

(+/-)-N-(7-Cyclopropylmethyl-4-oxo-2-pyridin-4-yl-4,5,6,7,8,9-hexahydro-
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fromthe group consisting of pyrimdone derivative
represented by formula (1) or WO 2009/ 095789

wWEOMHBZ809/ 000324 60 salts thereof, or a sol RGEE2009/000324

t hereof or a hydrate thered&f according to claim1l to

3. 6. A GSK3R inhibitor selected fromthe group of a

pyri m done derivative represented by formula (J

sal b 4aHepgabengecyclehrpian-9- ylhar%dnmeihow heazamige 5

t hereof according to claim1. 7. Conpound according to
claims 1 to 3 for preventive and/or therapeutic

tr dat- nErﬁ-DOﬁemody%%exoaJpﬁdmg% y’lb416r6'r?,|8 ,IhER418/dro-1,4a,7-
activit 10 8, .Compound according to clains 1 to 3
fort”%?aeééﬂmqyg%?@%?gt%e?%’?'pé treatment of a

neur odegenerati ve di sease. 9. Conmpound according to
claim8, wherein the neurodegenerative disease is

s el(eb)-éﬁF looroaiNE(Heox-2pyridind- iy 450, 708, O exabiydro- 1 da, 7-triaza-

ease, Par ki 15 di sease,, t auopat hi es,
v SRy IR AV h 2 TSP GRBT e ARBP e | nj ur i es:
cer ebrovascul ar accidents, brain cord traum, spi naI
cord traunsg; gerl pheral neuropathies; retinopathies

or (§i-xBMaro-2anctbexydiittosedopyidiardr-4b & 78, Sthexahydro-1,4a,7-
f t t t t of

| CHBLENERIOR AR o AL RIARRU o (reatrent o
depreSS|ve i1l ness; schizophrenia; alopeC|a cancers

B R R SR o Sor et A S nekdyaro-t 40,7
br @ﬁ‘éﬁa 6 gcloh%%téﬁ’@ yﬁl‘?‘-‘tﬂnff {zﬂne't 1Deh2hmidio e,
thyrold canc T or B-ce

or virus- induced
tunors. 12. Conpound according to claims 1 to 3 for

S0 HEPNFaBtu s AR et R oSy F14e7-triaze.

pr DeRRbEYOIRPIEAI-yIi-BedtAgreUL infethbRADBRAEMRfe bone
di seaseswﬁ(h Conpo?md accordi ng ?)g claims 1 to 3 for

preventive and/or 35 therapeutic treatnent of

Pemph} 9kS pyiinitiires de ML HRLEARSEY 1A ARORA. o), (xi)

wherein
R1
X R2 Pg N N N
N O
,NJ
(1) (V) (X1) R4 (xi)

R1, R2, R4 are as defined for compound of formula (l) according to claim 1 and
Pg represents a benzyl group , a tert-butoxy carbonyl group, an ethoxy carbonyl
group, an acetyl group , a phthalimido group, benzyloxy carbonyl.

5. A medicament comprising as an active ingredient a substance selected

from the group consisting of pyrimidone derivative represented by formula (l) or



10

15

20

25

30

35

61 15. Conpound according to clainms 1 to 3 for
preventive and/or therapeutic treatnent of

Whnep/popeni a i nduced by cancer chenot herapy. 1IBCT/IB2009/000324

Conpound according to claif® 1 to 3 for therapeutic
treatnment of a 5 disease characterized by cognitive
and nenory deficits. 17. Process for the synthesis of

saltptberepfoor g sabvate theseohora hydratasthesesfiansarding ¢ alaim 1 to 3.
to 3 with internediates as defined in claim4. 10

6. A GSK3p inhibitor selected from the group of a pyrimidone derivative
represented by formula (l) 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 iliness; schizophrenia; alopecia; cancers; parenchymal renal diseases
or muscle atrophy.

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.

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.

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

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

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



