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DERI VATI VES A subject-matter of the invention is the use of

qui nazol i I’WSI oge derivatives as nedi canents or for nmanufacturing a

medi canentVPR0dRA0814%r the treatnent and/or prevention RET/HR2010/85@549
related to the central nervous system (gbbreviated CNS) and/or 5 related to
t he peripheral nervous system (abbreviated PNS). The invention relates nore

particularly to thFHERAPROTRIUSREDR Q@ﬂmzemk@"tilwéwm\é?r|\v§$i caments or
n

for manufacturing a nedicanent intended for the_treatnent and/or prevention
of psychiatric Aﬂg%?cg’g?é(t?f %Eﬁé? dvenien Ka e ¥eR of seingzdinediene dgrivates as
prevent i omeﬂicammnmloogbcad\ar@i‘mﬂﬂ@rgsr)lec(iji&élﬁéﬁ mwﬁjéiéﬂfoﬂ@rﬁé/%ﬁtnﬁﬁéfrﬁt %lﬂ* CNS
conpri ses Lp,. spinal.cord and the crania I VES. The
corT phor aPaBnbBe o aicb e RINE e ol heiTodt S (Red vs)andied
of gangbi oelstedrid thee perisherdlinehvous isygismatabbteviatel RNSE TRt inedntion frelateat ere

bet ween t heg S t cent . r nd which carries
out the n@tggfr&h%gypgmﬁdgg%f S?.hi&}taazteﬁ'{eer. t%ﬁ“ﬁ%&egeég\lﬁ‘&%%%{‘ % ?{e? ous
syst em and@awaciiringrib Medicamenbinienged femihe treatment antifes prevestian ohpsyehitres t o
qui nazol i RBrRE) daRd/YatihkABedof Nthar Srebiédli &R hagli 7
(PDE7). Sane é)f (%ﬁrhese de!ri va?i ves al soei nhi bi t %’Egg%ﬁo |@§t g?algae}rgkg%&
(PDES).  dISOrdens),sphodi est erases (PDEs) are intracel | ul ar enzymes
respondDbl e foiThehentsicieplousisystefn 6AORS(cydrises BREBERI AR spinal cord and the
3,5 - mn%pgh?aqgggées) and cGW (cyclic guanosine 3',5' -nonophosphat e)

- secondary nesserngers to give inactive 5' -nonophosphate nucl eotides. cAW
and cGWP pl ay dhegegpmralohervalsesystent et PNS igribe ban of trat iwmys systera fermhl

i nvol ved | g@;ﬁ L.agi gal. . Dr. inhibition of
phosphodi ggtgg'rﬂ' sgg%‘l%sd re sg\gﬁigg%@bggra]Bﬁﬁitf\gjg%v%mner}t r?{ ;ir'ﬁ(gre qbap%gttween fhe
concent r aPfgsRs 8nd drgreaial eevPys raysign iongCNE amde véiekc ichiries aedti theet imantorof
phosphagy lainhihdB alf tha Yattdr Nk UorRriséd theasbedtid HBRbLE @%tehe'?rﬂp @Q\é}géutomﬁic
increase in the intracellular concentrations of cAMP or of c usi ng

sel ect i ve "PRRMBAYYPE: of phosphodi est erases 30 appears to be a pronising
approach in the treatnent of various di seases (Bender and Beavo, Pharnmacol.
Rev., (2006) 58, _488-520). The inhibitors. of phosphodi esterases are thus of
interest as thipgp@ﬁ?rﬁlgnaﬁ%%?% t%n%'%aszogrﬁeéjr'c?f?cgﬁﬂﬁ%ﬁﬁ "tﬁB‘Eﬂ' &re jghigiigrs | of

el even  f aphtsphodesteprresh Rz BsBemea oé thesaveritmivas alde ihilii mbspAdwystarsee 8

di stingyi gﬁggs oy their primary structure, their substrate specificity and
their sensitivity with 35 regard to various effectors and inhibitors

speci fic for PBPesphegiesterases (PPEsk dfp o dw@celfulasn enzymero rrespmnside wior cthear e

expr essed higdrolaisl PYAMP GSHRSad ihe 3f 1, | oGl ' : and
Beavo, Phgégg}ggls. Rev. ,(% Oggr%h%ﬁ@?lg-@%@phﬁﬁﬂgﬂgi%g%?Id\lg"h@a”r‘%g%%llé Eﬁ%%fne
e

20 . ;
201011091 2sPCI9 RIS 0 5460 Pgpeangers (poive 1nactive G -mogpphosphate
PDE4, f PDEiudedid%@ElaAIﬁPaﬂidf ¢&mleaWamleeéeAﬁia:c mﬁvﬁﬁl eNckididg d%@ﬁ@aﬁ%dgé? ]
speci f Lga s The famly PDE7 is represente y the
i sof or bng k&vgyﬁﬁj%%éyé%'od?%%ipf'ﬂj’:egseﬁ' omtwo distinct genes.
Human PDE7A ( MTbtashibitien ofilphosphodBsierase€hie mefledtd®d BB anZiiGreadd 82 mtre28MRar Han
et al., J i ; 152 ] l.., Bi.ochem
Bi ophys.  FRR SN BIGTR AN OB boiE? st bt e bhvion i pho e
al ., Bi ocRatwvaps dpypied Reyareshfwrptional Eeooses2 The BiEma583in ther ieceltaral . |
Bi ochem Bbigeinatior3est cAIPMNof cEMA 29RQ)schebive hibfith '
hydr o:v?gﬁe cAMP with Mchaelis cgnstant segKn) ‘(/)? 0. i%bgigb%%g}négk%asleﬁ to
0.2 p eéB%%ﬁer%ltbﬁ.a PRANIZIAG APPIoaEh daythe Beatmsoy of ¥anqusi diseaspp (BeRRdRItasdy 67%
honol ogy Beabo, tFrarmatol FRET A2008) 58, 4@&@)).3114'\& ﬁhmﬁoﬁéadfiphfslgﬁo@g&téga%arfeor
PDE7A. P 7 are.expresse i n in t ell's of the immne
syst em an Z@?O fﬁﬂ%eg\?%g@%rqmpﬁlcea%ﬁ?gﬁharn-?écoiog|cQ|Eiog|s,
To date, eleven families of phosphodiesterases have been identified. They are
distinguished by their primary structure, their substrate specificity and their sensitivity with
35 regard to various effectors and inhibitors specific for PDEs. Each family is composed of
one or more genes which are expressed in various tissues in the form of splicing variants

(Bender and Beavo, Pharmacol. Rev., (2006) 58, 488-520; Lugnier, Pharmacol.



15 above all expressed in the nuscles of the skeleton, the heart and the
ki dneys. For PDE7B, three variants have also recently been identified

(G enmbycz and Smith Drugs Future, (2006) 31, 207-229). The tissue
di stri but i¥H 2[93%19? for PDE7A and PDE7B are very diff #EHFR2810/086349ng
that these two isoforns have distinct fynctions fromthe physiological 20
viewpoint. Wiile PDE7A is copiously expressed in haematopoietic cells, the

| ungs, thqhg}a@g@pt(ggoé_)qml %@@éé s, the spleen, the collecting tubes of the

ki dneys, and t | ands, strong expression of PDE7B is detected in
t he pancr eas, ?’ ﬁ)ﬁhéﬁ)ﬁ? ar%f@@%???ﬁ'@a&hqurﬁwsﬁ‘rﬁ%'@l’é@ddmﬁ&né’%a@d BRE9

(G enbycz sam:lﬂdanthro@g@gsmﬁjture (2006) 31, 207- 229). However,

[ t d PDE7B 25
observed i n somternl BDEMR redtPeshiad By 43 iBlorin b 9P aes kDR S aidtingm o
al ., Cebl toni twoBilsiinctgmas (2005) 10, 305-319) and in some regions of the
brair I t,h t at t f th
Dr et several EheAmSETA Nichaut . LIBSIN o885 2 SOEATAOL el L1
t hal amus &hdJt B&©l-pGhemi, ddP E)eET% ‘tﬁ15f2h1@157pb\tmareral ,( Blocherat Balphys SReapse,
(2001) 40 CoRfibar? tbo0berRs 1571927 7) arpuifan p?\éﬁ%gégéa%ﬂ&% BiReh, Bl S0

1173-1185 &Bcontrast I N SONE ‘ar eas one " of
Se

i sof orns | MBEWEe d2008),R7 1, §AP-pOBHEaiRRIet 3+ Boplsn. Bioghys: BesnCoinmumany
nucl ei 10f (200@) rai 186sta@selethian BRiroydtecANRNAGH AfliciAidié %oﬁétﬁntef(ﬁﬁ?fbff 08t tohi gh
nu

concentra cl conbe s and t he orsa not or | eus of the
vagus ner\bg,om "é’tt Eﬁ?«\ﬁg H&C ﬁB ‘E?é?ét('ﬁ #artt RErPERR  exhihitsg) . |

Synapse, eam@xmaMyBZ%mmw%ﬂematmﬂmEm et 35 al., Neuroscience, (2005)
132, 1173-1185 Th upen 008/ rlbe od for

the treatment of HovRind ‘2 Vg”gﬂg é%sﬁ(gés/‘\g%cﬁggtﬁ%e%t ﬁ%? u?B o@?gz#\ n¥fenent
di sor der F¥RESISGPaiNyBHhe \v@!szmmlmgmemmmef Dis06dds, Ivhils FBERAIBON' S
di seases tab@«et é@%&ﬁ@a&ecmﬁ{ Wnﬁ@ﬁ%' il éﬁé%@#gbgﬁmaéﬁo%et ?P§8§§t#e“t of

an anount n ent which is an in chis e I n

i nhi bit i nEBEEH Qﬁg%’ﬁ{'?fés deéve @#ﬁOyresmlmmen igpntified; (Giembioztand SnithhBrygsesent
| nvent i onFuture,{2¢e8)B1cadmp2g)her apeuti ¢ applications of quinazolinedione
derivati ves, ch,. ma e.to be o hi bitors of PDE7, or of PDE7
and of PDES, \ﬁh%rtﬂﬁsHé 8’8{)%%0%@(‘?@% SF%E?'{' and PDEZR, @re nyesit diffarans| at es
to the useugdesting dhaioifresectwa dsgioma mgvé adistinet ffohdtions ngoraOthgeaﬁyﬁdnoé.eéilgul a
(1) ) S; et -
Rl rep?g Sglr'?t{‘rbg?ﬂ\{ﬂ{ G\Nniﬁ: [35@73\ lgr?:toﬁ]oﬂglyaé’x¥ os3Ld 'TI'EF%%%& oHoWﬁ ﬂ SRﬂ]es “é"gg'y@'faog en
atom a (PRcem® ke 9e| r(ﬂ'ﬁﬁasmaﬁfﬂ dhg Icoligating tulzes( @XthekKjdreys,| aval thel adrenalp or

b
Tt b Mo o i o e S

gr oup, op?f‘% ﬂ'ﬂ%?'@iet% (Qipmbygr angrSmigh, (rygeduturec(2086k $11, 207up,
25an opt i 22g)l H;awswmsmaxpte%duoﬁehr{éﬁ}zegééﬁgér BNAY RPinRRASH 8PPBEPA LAY PDE7B is
25 observed in some tissues. This is the case in the osteoblasts (Ahlstrom et al., Cell Mol.
Biol. Lett.,, (2005) 10, 305-319) and in some regions of the brain: several areas of the
cortex, the dentate gyrus, the majority of the components of the olfactory system, the-
striatum, numerous nuclei of the thalamus and the pyrimidal cells of the hippocampus
{Miro et al., Synapse, (2001) 40, 201-214; Reyes-Irisarri et al., Neuroscience, (2005) 132,
30 1173-1185). In contrast, in some areas of the brain; only one of the two isoforms is
expressed. Thus, only the mRNAs of PDE7A are present in many nuclei of the brain
stem. Likewise, the mRNAs of PDE7B are present at high concentrations in the nucleus
accombens and the dorsal motor nucleus of the vagus nerve, while the mRNAs of
PDEYA are not detected there (Miro et al., Synapse, (2001) 40, 201-214; Reyes-lrisarri et
35 al., Neuroscience, (2005) 132, 1173-1185).
The document WO2008/119057 describes a method for the freatment of
movement anomalies associated with a neurological movement disorder pathology, such



a hydrogen atom a hal ogen atom WO 2010/ 109148PCT/ FR2010/ 050549 4 a
cyano group, a nitro group, a (Cl-C6) al kyl group optionally
substituted by an -NH2 or else by an -NHC(0)Rb group, with Rb as defi ned
bel ow, 5 %01%@!1991)% in which Ra represents: a hydr ogR@T/ER2010/050549 a
(C1-C6) al kyl group optionally substi tut3ed by one or nore hal ogen aton(s),
by one or nore hydroxyl group(s), by an~aryl group and/or by one or nore
cyano gr oup(gBki e & - . .QF " repr.esents:
a hydr ogelﬁeaﬁﬁnéﬁ? g’%%é@?ﬁ%f%%"&%@% 6“)?35?“8%% 8 fiﬂungé{gaygﬁgo Sr (%[Sm an
- SCF3 gr o@han amaynt plaanyagrl whith is gndxtabitpr 6fi PDE7avhictsis®fectiveaininhibignothe, an
-5(0)0. 2- Qﬁkﬁﬁgﬁyﬁiqwmmgf_oup, an -0-S02-aryl group optionally
substituted by one or nore hal ogen aton(s); an -al kyl am noal kyl or

-cycl oal kyl am noal kyl group, each optionally substituted on the end al kyl,

ﬁSt an opt : onal IAyStﬂbjda;s—I . histtgt eicths prgvantiavardien g mttfa_rticum tt@ér?iﬂ)eﬁb?é}dﬁﬁc%igﬁs of

et er oar r e said. group. bei ng monocyclic o cyc and in
addi t i onygbjﬁllagﬁg‘lé Pvn%eq%ﬁlégglgﬁ's\f"ﬁlf’ﬁtr%ad'g %ryv%?? éf-meréﬂl E@'Ib)ﬁaéo?fp‘g DBy enef or
mor e hal odbi7aarshgfHDES, dgyording@ {Hecderivatomsy gr oup, a

het er ocycl oal kyl group optionally substituted by a (Cl-C6) al kyl group, 30a
(C1-C6) al kyl gi_rou_p optionally substituted by: one or nore hal ogen

atom(s), he invention relates to the use of a compound corresponding to the following
10 general formula (I):

R

(CH,} N
q R,
( In
N\fo (R3)P'
(Ry), 4
r
0O
(0

in which

— A represents an aryl group or a heteroaryl group;
15
— R, represents:
® a hydrogen atom,
x -C(O)R in which R is a hydrogen atom, a (C;-C¢) alkoxy group, an aryl group, a
(Cs-Ce) cycloalkyl group or a (Cy-Cg) alkyl group, the said alkyl optionally being
20 substituted by:
. one or more hydroxyl group(s),
. @ benzyioxy group,
. @ (C4-Cs) alkoxy group, optionally substituted by an aryl, or
. a (C3-Cy) cycloalkyi group,
25 m an optionally substituted (C,-Cs) alkyl group;

— R, represents:
m a hydrogen atom,
m a halogen atom,



an aryl group which can be substituted by one or nore hal ogen aton(s) or by
one or nore hydroxyl group(s), - a heteroaryl group, 35- one or nore

hydr oxyl group(s) which can be substituted by an aryl group itself

opti onal | WQ@20%9/109%48d by one or nore hal ogen aton{(s), ®CHFR2010/050549

het er ocycl oal kyl group optionally substituted by a CQO(0)Ra group or by WO
20101109148PCT1FR20101050549 5 a (C1- 0651 al kyl group, Ra being as defined
above, a -C(OLIQ%HO%O% p, with Rb and Re being as defined below, a
-C(0)ORc group or "an “0-C{0)ORc group, with Rc being as defined below, a
(Cl-C6) al koxym@gnitipgrogpt i onal |y substituted by 5- an aminoal kyl group, an

am nocycl oal kyly ONeUBy) afkyF ¥ftb@R diXibn&lfyO YBbsitutéd & &InO Xk, 08 ?fée- yuR - @
nonocyclic or polyc CFIC het'er oaryl group, 10- oné or noreé hydroxy
group( s) , NHe{RRGorawR withithgedeliedRelow. - a (C1-06) al koxy group, a

- C(0) ORs gr oupm ai-DiRaRpodeinNghias Reeéprasshtdel ow, a

- C(0) NRbRc group, V\,itFI andt Re  bei ng as defined bel ow, 15- an oxo group,
and/ or o .oan ar"fl Y P%ﬂb‘?om'self optionally substituted by one or nore

hal ogen atom(s), a cydfe-Ogy alkyl geoupChpiithiallyldubxtjtuigtoby onanor- thonal redddeyl

group and/or a lLky, = Q- lky. an_0Q-aryl oup
or an -0-heter S{é@é%ﬁk%ﬂegéfg@ﬁ hggrgﬁﬂzch%@ﬁod(a W%F@%%lﬁ Eﬁqlgﬁggfneg& -
an aryl group, Morgeyamogseiridal | y substituted by one or nore hal ogen aton{(s)
or by ap(Cl-C6) al kyh (@)eYRikynyldflo@X0 9roup,

. an aryl group;

= R; represents:
m a hydrogen atom,
15 m a halogen atom,
= a hydroxyl group,
® a cyano group,
= an —-SCF; group,
® a nitro group,
20 m an Oxo group,
m an —-S(O).o-alkyl group, an —S{O),.-heterocycloalkyl group, an —O-SO-aryl
group optionally substituted by one or more halogen atom(s);
m an -alkylaminoalkyl or -cycloalkylaminoalkyl group, each optionally substituted
on the end alkyl,
25 m an optionally substituted sulphonamide group,
man aryl group or a heteroaryl group, the said group being monocyclic or
polycyclic and in addition optionally being substituted by a (C,-Cg) alkyl group, by
one or more halogen atom(s) or by a {C,-Cs) alkoxy group,
m a heterocycloalkyl group optionally substituted by a (C;-Cg) alkyl group,
30 m a {C4-Cq) alkyl group optionally substituted by:
- one or more halogen atom(s), _
- an aryl group which can be substituted by one or more halogen atom(s)
or by one or more hydroxyl group(s},
- a heteroaryl group,
35 : - one or more hydroxyl group(s) which can be substituted by an aryl group
itself optionally substituted by one or more halogen atom(s), or
- a heterocycioalkyl group optionally substituted by a CO{O)Ra group or by



one or nore hal ogen aton(s), and/or 25- a (Cl-C6) al kyl group, which can
itself be substituted by an aryl group and/or an oxo group, an
-NH CO- NH-aryl grou an -NH CO NH heteroaryl group or an -NH CONH ( Cl- C6)
al kyl gr owo@égﬁ 084#8 onal Iy being substituted by one orPGHIFR2A40/650549
aton(s), by a cyano group, by a nitro group, by one or nore hydroxyl
group(s) or by a 30 (Cl-C6) al koxy group, an -N- (Cl-C6) al kyl

group, 1t rgelogga @) akz hélip, RabelglaBafimdl/apbdlr 0up to be substit ;} ed by
group(s) opti oM r@@&% BFﬁm@dwﬁv%@dﬁCWF@aﬁﬁﬁfH@é’rb%tom(s) and/ or by
an EOZ tg_romoll -a—C(O)ORﬁ gfd;\!lﬂ;@@rﬁlt ; %JC(QDQRQgﬂfupaﬂltrﬁ] NF"b@Fﬁg%Ecﬁ'fnl?&;I ISlanW oup,
each optiona stitute e hal ogen ato

2010/ 109148PCT/'F??%?€6/)6§‘6§3&§%'%? ptgfaly %@Sg'tafgﬁsby with A a polycycli c

het er oabyl group optiacrmalihgallsibsiupt uted by a (Cl-C6) al koxy group or a

(C1-C6) al kyl group_ %Hta'nﬁﬁ@c!gl:%alﬁﬁzau%m ed by an aryl group which can

itself be substitute al ogen aton(s); 5 ?? R4 represents a
hydrogen atom an ox@c‘gﬁlédbyl(ﬂm@,(Cl C6) al kyl group; Rb represents: a

hydrogen atom 10 a. %%té@éyc%ahd/l @Lpup optionally substituted by one or
nor e hal ogen aton(s), 8/ one, or n%re hydroxyl, cyano, am no,

het er ocycl oal kyl or @@1 negycligi ok RYCyis gtegqarﬂ,grggp an aryl group optionally
substitigt ed by one Obnéarmomhm@iylgf_d@. $§), a (C3-06) cycloalkyl group, a
(C2-C6) al kynyl grou 15 ahéd% xy group, an aryl group optionally
substituted by one o ﬁBFE'O i 81% - Rc represents a
hydrogen atom or a GGICGG:)S)aikdwlgrgumup optl onal Iy substituted by one or

atom Lo whi o t oy afs APRORRBRUeL RS idha & RrbFBERN oroup or o o

het er ocycl oal kyl gr o8p&{(O)NRbRe group, witheieland Re;bemeastdefmecdibelewdent ly of one
anot her—[5 the val ue Oan%XQQro% bhg/Bei ng 25 understood that ml -n3;

p and p' represent, indepéen entI%/ of one another, the value 1, 2 or 3, |t
bei ng under st ood t hafn aik@rHP; dtsgl eaptionalih sHbitited Uy one o, marenhalegenRY

groups are on aepaGHiE cRMobaBuRt H1B,-eNdaikaddy deuslidrf &5-BRlbakyOgfbapangReiher
and when p' i $1ai5 &a]tgergut han or

m an -O-cycloalkyl group, an -O-aryl group or an -O-heterocycloalkyl group, each

20 optionally substituted by
-an aryl group, itself optionally substituted by one or more halogen
atom(s) or by a (C4-Cy) alkyl group,
- an oxo group,
- ohe or more halogen atom(s), and/or
25 - a (C4-Cg) alkyl group, which can itself be substituted by an aryl group
and/or an oxo group,

m an ~NH-CO-NH-aryl group, an —NH-CO-NH-heteroaryl group or an ~NH-CO-
NH-(C4-Cs) alkyl group, each optionally being substituted by one or more halogen
atom(s), by a cyano group, by a nitro group, by one or more hydroxyl group(s) or by a

30 (C4-Cg) alkoxy group,
m an —N-(C4-Cg) alkyl group, it being possible for the (C4-Cs) alkyl group to be
substituted by
- one or more oxo group(s), and/or
- one or more aryl group(s) optionaily substituted by one or more halogen
35 atom(s) and/or by an SO, group,
® an —NH-CO-aryi group or an -NH-CO-heteroaryl group, each optionally
being substituted by one or more halogen atom(s);



30 equal to 2, then the R3 groups are on separate carbon atons and can be
different from one anot her; - q represents the value 0 or 2, it
bei ng understood that, when g = 0, then the nitrogenous heterocyclic group
attached WOt2040MD9148yen situated in the 1 position of tRGT/BR2010/050549
2, 4-di oxo-1, 2, 3, 4-tetrahydroqui nazoline_.ing systemis no | onger bridged
~and is of the type: WD 2010/ 109148PCT/ I§R2010/ 050549 7 with R, R4, mand
n as defined above, - r represents the value 0 or 1, as nedicanment or in
the preparation of a nedicanent intended for the treatnment and/or 5
prevent i 0 gisedissforas methy A apeldcyiclic helerassyltareup eptionsllyssubgtitute tana {Gr-Cy)
related t I r@l. : i ;

%Iktolﬂﬁ RSy %}h&a,(@l C eélmlg?oayﬁﬁtﬁiﬁhuy ?ubstutute%cﬁfﬁﬁ i gtér?us[g%mh can

- enbodi ment, t _ i sorders are chosen frompsychiatritc ers and
neur ol ogi #3!" B¢ Shsiited by BNer WerRAIRRRS B¢MiFdneral formula (1) can conprise
one or pore asymetric carbons. They can thus exist in the form of
enantioners or of, di astereoi sgmers. These enantionmers or diastereoi soners,
and their nixt {7 &% CRRRGRIP MYIPIRRAIOM. ANGXQ/AEWP Y ie) AW 4P nvent i on.
Due to their structure, the conmpounds of general formula (1) can al so exi st
in the 15 for m—ObeirEB SisOf rotamer or atropisoner type. The
conpounds of formila %F% can also exist in the formof bases or addition
salts with aci dg8.hySwgRnaifi.ti on salts come within the invention.

h | | tuidh By .
These sglts ar eaq@y.@,@# g,g?cwéu,y oﬂt&@@ﬁ;}{ gﬁbég(tgéh P)é%gg%F e ﬁélohéfn %foqﬁ‘@ga?t ie on

acids but the salts o her "acl ds, nE use 1 n the puri

~ or separ aPNBRr HIOre hydrowyiceirpBLRIIBCohetgswtealky OF ken-Ge) @kpxuBEwIPi A biiarhi n

~ the i nventan®@roup optionallllsabsuRa by dse @ nﬁﬁ@ﬁél@%eﬁ giofisa (1) can al so occur
in the crystallire&, nor h@{gﬁﬁior oily form these fornms conmng within the

i nvention. -8 (Cxfy %’Sﬁﬁ QURsf general formula (1) can in addition

occur in the foerfCeC:lalkirgt@supmr of solvates, nanely in the form of

conbi ngkions or ok assgelations with one or 25 nore nol ecules of water or .
with a solvent. agubﬁg)héjlgdr@tdggdband sol vates al so cone within the invention.

Accor di ng to thangnégep dptioealyisobstitutad biiops iod swrehalbgen atomgelunds
conprising an amne also cone within the invention. WO

2010/ 109148PCT/ FR2010/ 050549 8 fl uorine, atons have been repl aced by their
radi oacti ve i sOT GFEEPregnts & Aydspgen M omz (EnCorald gtavprapipadly supatitstpsn, or
car bon- 14 pyiohe @F éire h@log&Ph@aRs)ar bon- 12. Such | abel | ed conpounds are of
use i n,pesearch, netabolism or pharmacokinetic studies or in biological and
pharnagélogical assays as tools. 5 In the context of the invention, the

f ol | owi ng od#iémRb iand Rafiwiny together-withnthé Ciltrdg@h, atbietorwhial theglard adbeesi, a

fol | ow _ it rglare .
Thue, by R E e Mo e B G 05 "Chai m i ch can have

from1l to 6 carbon atoms. Likew se, by way of exanple, (Cl-05) 10
represents a caLhpandRakpredbhiC hdsBohdaAY$ of Bﬁéfhmhé’r, %é@é@&a, ??P%st%’e-ng' SO
ave froma3to 6

(C3- C6£ can represent a saturated carbonh ring Ich can
car bonZat Yngersiood thaf Mg an -0-al kyl group conprising a saturated, |inear
or branched, aliphatic chain;

= p and p’ represent, independently of one ahother, the value 1, 2 or 3, it being

understood that, when p is greater than or equal to 2, then the R, groups are on separate

carbon a’{oms and can be different from one another and, when p’ is greater than or

30 equal to 2, then the R; groups are on separate carbon atoms and can be different from
one another;

== ( represents the value 0 or 2, it being understood that, when g = 0, then the

nitrogenous heterocyclic group attached to the nitrogen situated in the 1 position of the

35 2,4-dioxo-1,2,3,4-tetrahydroquinazoline ring system is no longer bridged and is of the
type:



al kynyl : a nono- or pol yunsaturated, |inear or branched, aliphatic group
conprising, 15 for exanple, one or two acetyl enic unsaturations. For
exanple, a (C2-C6) al kynyl group can represent an ethynyl, propynyl, and
the |ike; WO 2010/M09148 a saturated, |inear or branched, #GIFR2010/08054p; f or
exanple, a (Cl1-C6) al kyl group repr esemrs a linear or branched carbon chain

of 1 to 6 carbon atons, in particular a nethyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-buty, or pentyl; 20- am noal kyl: an
-NH(C1-C6) al kyl or also -N((G -C6) allk Y02 group: - aryl: an optionally
substituted nonocyclic aromatic syst M onprising from5 to 14 nenbers per

ring, preferably from5 to 10 nenbets p R1g. Mention nay be made, as

exanmpl es of nonocyclic aryl groups,(igi phnyl® or naphthyl; the aryl group

can be substituted by a group which cah be one or nore hal ogen aton(s), a

hydr oxyl group,. a 25 cyano group, a tfd uoronet hylthio group, a nitro

group, an al kyl group, an al koxy group, an al kylthio group, a

met hyl sul pftbi¢] Rgmoapd nae dafiked abuvepal kyl group or al kyl am nocycl oal kyl

group which is optionally substituted, an al kyl am noal koxy or

cycl oal kyranTepsesatxipe yava® @ri,a sul phonanmi de group, for exanple: -

pol ycyclic aryl: an optionally substituted polycyclic aromatic system

conpri si n§s Mestigageend of in the nippaiatian ¢fea quwgmep¥@ﬁw§5|f9r the dieaBnent argl/or

menber s5pgrevehitth ofRIBRRIP Tefitddd td HAMcAntrf Adhvéis"Systerdt alfdiStei B8 B khe
iS aromatic. Mention may be made, as exanples of polycyclic

rings of V\hl.ﬁ{lﬁr[
aryl gr ouBETPNSTal0CEONE §¥SIEBne, ant hracene, azul ene, coronene, rubicene or

napht hal ene; the | clic_atyl. ar can, he substituted by a group which
can be one or ﬁﬁ?"ﬁg‘ﬁéﬁég‘@}? EWéﬁ?'g%PeggﬂfﬁfdoE?Pr Foaff chpsep g‘%é(ﬁl?dl,g“ﬁ 35

t ri fl uor odisbrugrs émdneurolopicalaiisarders. gr oup, an al kyl group, an al koxy group,
an al kyl thio group, a nethyl sul phonyl group, an al kyl am noal kyl or

al kyl am nocycl oal kyl group which is optionally substituted, an

al kyl am noal koxy or cycl oal kyl am noal koxy group or a WO

2010/ 149148pPCTF MpPoBds 2D ggneral Eﬂﬁ@ﬁﬁnﬁhéafg COmPris¢ ene exampleeasymmetrica

bri dged rcaBond THeGYshi thus bkidCihUthe fERTB bidrBmeRs 6PbkBSefRisoRfers MRRE! ON,
a nitrogen atom in t least two carbon atons are connected via a

ich a , )
singl e boRBAHIPTETE &F gh@ﬁfeé?fa?‘?m%i are &gl BEHERS JBCIBdipg FSIG MIKrespgomay of
exanpl e, withinGhabowetioanti oned ring is of the type: 10 wth g =1 or 2 and
with the other groups and indices as defined above; cycloalkyl: a
sat urat ed cycl Poed¢ ihgirastiuctuge ctbe comppunds afgeheanf@ntuta 8) car Sleo exiso iBthe

Ment i oRg mt@gq?ﬁi& f | f a cycl opropyl,
met hyl cygracfpr o%%/ , %y@%&%ﬁ%(&ﬁat@;é% OBEP(P% or cycl ohexyl group; 15-
hal ogen: a f| udh¢ gampaunds|ffermula d) paroatismexist indhe fasol efdasehat additior salts

(C1- C6) alvkh laciRiybSidnt aRBnRYIOBEME QithiArteSinahgpen aton(s); heteroaryl: a
nmonocyclic aroarﬁtl C stemconprising from5 to 14 ring nenbers, preferably
FFerAlpere ad

from5 to 10 ri 9eSHTY | PRRed NathiRhagaicauiisally @cesriable@gidssuch
as ni trogbat thexsae of @the Lddsy foradxaifple Shasdli (RO IREBIE o 8dpdpstidnoft fAg form

of 20 (004! (o] e a acyclic. . heterocycle can be a pyran, a
pyr azi %{g, é%'qé‘?/%“g&f@,g@gﬁ?FWséﬁ%%P %W‘ffﬂﬂ h\?,’"‘é‘g/ﬂﬁ??'i m dine, a pyrrole, an
i sot hi azol e, amhh¢ seotepmings of fgenemal farmulai dpzune alsa wosywhivl itme, crgstalline,
t hi ophenegn@rdHoRE LR i Ld] I ol i dine, a piperidine,
an azepi ng, Qﬂ'g tEeafllmém’atgg%%%F?gaﬁgt‘@trhg{c%ﬂé‘%@ﬁ%ﬁbe an isoquinoline, a
pteridine, a chi®memposnds wheganera; formylai(tly ean dn rasididion cyasue it dhe Horma of
phenant hr a{drBs o of solvates, namely in the form of combinations or of associations with one or

25 more molecules of water or with a solvent. Such hydrates and solvates aiso come within

the invention.
According to the present invention, the N-oxides of the compounds comprising an

amine also come within the invention.

The compounds of formula (1) in accordance with the invention also comprise
30 those in which one or more hydrogen, carbon or halogen, in particular chlorine or



25 xant hene, and the like; polycyclic heteroaryl: an optionally
substituted pol ycyclic aromatic systemconprising from5 to 14 nenbers per
ring, preferably from5 to 10 nenbers per ring, and conprising from2 to 10
rings, addV@i2ememogi4onpri si ng one to several het eroat orRGT/ER201Gi850549

ni trogen, oxygen or sul phur atoms, in at |east one of the rings, and at

| east one 30 of the rings of which is aromatic. Mention may be made, as

exanpl es roar HRS, i

benzi m dazo?rﬂ% éenzot%‘e%%?@nrgal ééednggt ri a@ggg(}ﬂ@q%tg‘?%sbz pgeeﬁﬁg'g&na%l e,

qui nol i ne Ordegdqmemﬁei h}édrogerda)zwﬁdnonqm maptﬂarrt@remﬁehmraqm ﬁné Sudhdabelled
2010/ 1091@§,|ﬁ Ui / 4 n %@%

- 2, 3-di ydro %Idézgﬂegof)%@ n ?&gﬁtﬂ@eﬁgO%B@EW Qﬁ, Ebﬂélr&%ﬁdsét?lgles or in

t et r ahydr GRS F‘%Phqrﬁﬁca'ﬁ?’&? s§8YRANEPISne or tet rahydr oi soqui-nazol i ne;

- a hetgrocycloalkyl: an optionally substituted saturated ring conprising

from3 to. 8 at and. c i Si ng.one to sever het er oat ons, such as
ni t rogen, oxygg'hnﬁﬁrcogwg‘m&e Ve ,ﬁ"ﬁ fﬁ"%’(‘l"”g nglé”t’t'c’@ﬁé’pﬁ “the rings, or
several het er da{@i3),vihe clunatieal ideioes datermhimecthe giobfibleemimiiaramh daﬂ@na@tﬁhiger .

For. eXampfasefty NEL EFAR4E g fhy £, Sy B BYITAL &l B erhRIEPDELLRS ondin

pi per azin diazetidine I'ne,
pi per adi névhicin caly dppaa efroran i ipi 6l aadn datres. é-lheml‘m'rmYpM@M ofeexample, (Cq-Cs)

tetrahygr Fpresdhts ctaﬁiornaéwémwﬁ.bﬁ eRY halk framm ReE éér'bBPr at&ngb@a@&g@ cs)a%g the

i ke; 10- F%/rox > an -OH group; - an
repre

group; %%ﬂtﬁﬁéﬁﬁ%eﬁéarb@f‘di'}s WWW@JW@‘ @EP @I‘ié"bloarﬁﬁm%\ SON- al kyl . or

302- N- cycl oal lgikoxy: 2ark yO-zm00l rvgd @ahishsinged @Qtu?éiediefhé&@%ra@QM&edlﬁiphatic _
trifl UOI‘OfTEththI o is defined by the fornula -S- CF Furthernore, it

i s undersBH that, in the present description, when an atomor a group is
substit uted elalkgpyl:i @ mahbyorspdds nsatuted, ipeamne mandmdﬁnltﬂﬁfaiacr@dug Eomplising,or

h
and 1y S StcerBHG SRt go SR Bny UFRi\rEong, Bob Exdthite o G el ARUBESIR o
Ment i on nﬁ?nb@rﬁman&t’f‘b’ng Dﬂfpeymdxrﬁi@dhelﬂke/ml ch are a subject-matter of the

invention, of gy E%Oéﬁ?urﬁfedcgﬁ%lwcﬁ?amheﬂoéifﬂ%ﬁc é#ollg'r fbr‘@ibfﬁﬁle’a‘a @%efsm&us an

aryI gr oup, in articul ar et er oar ar- a
pyridyl go6Hp, feamea‘ﬁla 'ﬂf}?@fat’ h@\nca%gﬁrbﬁm@h@'a ﬂd°|6rﬁﬁrmat§rr§. isparigulared i n

tﬂe gener %hgélﬁylnbﬂhﬁl bﬂo}jayﬂ%ﬁbfb@ﬂl N ®&obd§l, sec- bM?ﬂ‘térﬂButVlBéf déﬁ%yﬂﬁde arfgng f
e CO ounds 1 n a rda e lL.nve rou (0] co ounds o
formul £°(1) T AMGT @WP “%?Cm?%lﬁélw Oral3%~ &@bl" @s)eﬁ'%)zﬂ 0%8 al | tg ot her
substi t uent s - ant am@ptxmllarsebaﬁutédfmomyclm arfmmajger@sakn comptidiag (flom defoi ned
b h.th

Cnvent i on“@%éfﬂﬂefg%‘ 1 o BRERraTROM § 715 AR Sor AR RRAORT A b0 's &
(C1-C6) alaRyaxa mnn@wrctm el @roupsief ippenyl s:mtmxphthyt dlie [zyyl grouNiet &eRob
group in ‘Uﬂb&ﬁuté’@ b?%dgrtoh? vﬂﬁé}ﬁéarﬁb@%héto‘r'%ré hawaeh%garﬁ&@\o@ﬁ&dra@[%%dpﬂ%d for

t he conpound of general tormula (I) defined abov
2010/ 16 1&8@@@@@0‘1@7@9(%@“&&%9%5 ARErSIOUR N BlkMegrouRiFAn alkengreumnd

i ndi ces benngalkythibef gfmﬁ ia tdn@thg@nlgha:hwfgmﬂ a nl )aﬂiﬁfahﬂﬁﬁ[ k3P O¥ R UpMESH | ON
a

be mad t f as
o up of - CYBRIRAICBARYCAERE WU inih ABFoIDn Ao 1 s ARSI 1 o o

a cyano orcyaoa‘dyﬁam@ealkoxy grobydr axyiphomanaidé Gicupbjor @kiypleopt i onal | y
Sihek ! §nont s SoBIRER L AR et SR AR oS BB g)o
def i ne@0aldoipel4 members per ring, preferably from 5 to 10 members per ring, and comprising
from 2 to 10 rings, at least one of the rings of which is aromatic. Mention may be made,
as examples of polycyclic aryl groups, of aceanthrylene, anthracene, azulene, coronene,
rubicene or naphthalene; the polycyclic aryl group can be substituted by a group which
can be one or more halogen atom(s), a hydroxyi group, a cyano group, a
35 trifluoromethyithio group, a nitro group, an alkyl group, an alkoxy group, an alkylthio
group, a methylsulphonyl group, an alkylaminoalkyl or alkylaminocycloalkyl group which
is optionally substituted, an alkylaminoalkoxy or cycloalkylaminoalkoxy group or a



10Menti on may be made, anong the -conpounds in accordance with the

i nvention, of a group of conmpounds of general formula (I) in which Ais a

- phenyl, RL is a 0 group in which R represents a hydrogen atom q is
equal ‘to Uvor?-(’awa%ﬂ%?ach have the value 1, and R2 repr eRGIT/ER20F)5049and

the other substituents and indices being as defined in the general fornula

(1) defined above. 15 Mention may beé nade, anong the conpounds in
accor dancguiphbmarhifg grdhyberst eQampiaf a group of conpounds of general formula
(1) in whlcrﬁyh IS ag Y’nyl %ﬂp -C(0)R group in which Rrepresents a

hydr ogen at oiff E“qge?dea%l at'EiCIF"C nstmtwm eueisingy eaceprgingafaidha inyeritisnequal
to 2, one ntm’fogbi‘ifatdﬁﬁ?3 lg Waﬁ [8astQiF8 cAfsbnt AEMAthe F:oﬁﬁecﬁé&ev B2 %ﬁq?é’@)%nﬁ 4

halogen 20_ato t he ot her substituents and | ndices ng as defined
in the geﬁ%&gp PB?IHU|WQC€1I )Caﬂeicpﬁ@ﬂs%bé\?ér on atqRht iByn WaYy e xardple. atheng

t he conpoabdementiacedrirctpisof the type:t he i nvention, of a group of conpounds of
general formula (1) in which Ais a phenyl, RlLis a -C(O)R group in 25
which R represents a hydrogen atom q is equal to 0, n and meach have the
value 1, p =1 and R2 is a nethyl substituted by an -NH CO Rb group, Rb and
t he ot her substituents and indices being as defined in the general formula
(I') defined above. Advantageously, in the conpounds of fornula (1), the R2
group is in the 6 position of 30 the

2, 4-di oxo-1, 2, 3, 4-tetr ghydr oqui nazoline ring system The conpounds of
formula (1) cagcalso hgve an R2 group in the 7 position of the

2, 4-di oxo-1, 2, S sorogglnazollne ring system The R2 groups in the 6
and 7 positions can DE J ifal or different. Advantageously, in the
conpounds of fornulé b*ls equal to 1 or 2. 35 WO

2010/ 109148PCT/ FR201Q 0549 12 In a specific form when p' = 2, then
the two R3 groups are iln the 3 and 4 positions of the ring system A and can
be diffgrent fromone another. 5The conbinati ons of the groups of conpounds
in accordance with the invention nmentioned above al so cone within the

i nvent i onwith g = Men2 iaod withyhebethebgreupean naIEes as definddf &over ed CO”DOUHdS ' n

d f foll
St (3. 4 af bRy eyl Al g Sl RS K5 5 e Siaen st 4
t et rahydr U@utlwazraay rpe6 mAdep Xy praypahexxiatipld, eof a cydwpro@zl methylcyclopropyl,

1- (1- acet I t hoxybenzyl) - hydroxqu|nazoI|ne2 4(
TH 3H) - d ydiBtR@F I'apéntylc)rt:?clél‘?’exyr&r'oﬂﬁ

[1- (113cet yt Baipesn: aﬁWDﬂD%@)cf@r(r@, 3 bpymise lwoRY Isiney 1) - 2, 4- di oxo- 1, 2, 3, 4-

ahydr oqui Ragakyl § bR by
o0 ARPABeR Y anete iree PERISASOT i oxo-1. 2, 3, 4.

o

etr

t2 e'g E ;m(/ér gaﬁf ﬁ%@mpﬁ?#'%'rq%s@ ﬁ%’éﬁ%ﬁ#@rﬂl%wsms from 5 to 14 ring members,

E[f (ﬁ 3 dnaﬁerabivmbeﬁzcyimﬂﬂngﬁﬂenﬁmtfrﬁyér{u Eempridiny dheyth)severdt HiXRitdme, st~ 20
etra r Q acet onl

413- (3y4 ggwt?% Q?‘gy’?{)" é‘ﬁ O F9TEs1 rrb?lrfj%‘?%’?\ﬁ&?ﬁeﬁﬁ%&ﬂ in the ek g, 4- di
hydr ogd nblzaides- thrze»gangnie] €] memwcdcllmhatemaydiabaiehgd@yran a ;Ncazsana pyrazole,

1-(1-acetyl Qh@&r ediasyfiand) a ?Pﬂ(ll% d‘]fbed 2’%}{_{5%%93%%%20@ a7 EhuR: L “furan, an

(fluoroneg hg et hoxy|'qui naz
azole a morpholme a thiophene, a piperazine, a diazetidine, a dihydropyrrolidine, a

piperidine, an azepine, and the like; a bicyclic heterocycie can be an isoquinoline, a
pteridine, a chroman, and the like; a tricyclic heterocycle can be a phenanthroline, a
25 xanthene, and the like;

- polycyclic heteroaryl: an optionally substituted polycyclic aromatic system
comprising from 5 to 14 members per ring, preferably from 5 to 10 members per ring,
and comprising from 2 to 10 rings, additionally comprising one to several heteroatoms,
such as nitrogen, oxygen or sulphur atoms, in at least ane of the rings, and at least one

30 of the rings of which is aromatic. Mention may be made, as examples of pclycyclic
heteroaryl groups, of indole, benzofuran, benzimidazole, benzothiophene, benzotriazole,
benzothiazole, benzoxazole, quinoline, isoquinoline, indazole, quinazoline, phthalazine,



25No. 13:

4-13-(3, 4-di net hoxybenzyl) -2, 4-di ox0-6-(2,2,2-trifl uoroet hoxy)-3, 4-

di hydr oqui nazol i n- 1( 2H) -yl ] pi peri di ne- 1- car bal dehyde No. 14:

1- (1- acet Y¥Qi2p20/1091M84- y1) - 6- (2, 2-di f | uor oet hoxy) - 3- ( 3, £CT/FR2010/050549
di et hoxybenzyl ) qui nazol i ne-2, 4(1H, 3H) - g{ one No. 16:
4-[6-(2,2-dif|uoroethoxy) 3-(3,4-dinmetho ybenzyl) 2, 4-di oxo-3,4- 30

di hydr oqui
N {15 (o SURBRAE: heBhlidnd PLIRE feifRl 0o ifporsorg, Zse

t et rahydr mnﬁd.@tsamyﬁr@}wﬂqlln@tthtyahydmmr@éne or tetraloydr@i@oquinazoline;

1- (1- acetyl t

i et hoxybens u e adean ar SRR ik haa (shudated,ting comprising, frog, 3 t0
N-{[ 3- (3, ﬁaé?rﬁ%?né)ﬁg?'ﬁewwynqb@fwﬁw h?ﬂemaé@m cﬁurq‘hasmyoggnmwg@&@r sulphts, 4-
tet r ahy8r agimd)ar adti 8adi-orey sRRY fiddsOroradave@l h¥er@adRs Ma9dH BRCHHRA 19/ §50549

N-{[l (1- a@f&f“gﬂ OB ACDG1 )FO8PEMpley; Sl EHRSRIMSIORYY Fard be. @i ¥ERiging, 3, 4-
t et r ahydr oguphidine] & pipéradine et d!lyte}tlﬁoie[rarﬂiht&hopyrroltmN@ a Phperidine, a piperadine, -

N-{[1-(1- gﬁ%&&ké}l gﬂ' i'dgfcﬂ" dl¥1%) ﬁ'}&ﬁ%ﬁégﬁ,{r%e Eg%@lh 9‘ n, %’téfaq{ygg(o?ﬁi%bﬁ'él%’ 4

t et r ahydr oqui nazo I'n- net’h
4-16-(2, Zamlﬁqr%lﬂ%@tmmﬁn@ a¢1ddh©k@3 4-di hydroqw nazol in-1(2H) -

yl ] pi pggi di ”eh%d No. 33:

4-13-(3,4-dichloro enz 1 6 F? 2-di fl uor oet hoxy) - 2, 4- di oxo- 3, 4-
di hydr oqui na28|t"°na'1(’”2¢19 Q'SQPP’pl peri di ne- 1-car bal dehyde No. 34:

4-[ 3- (4- chl or ehenrzyd Q)jQ;T(,QpZ di f | uor oet hoxy) 2, 4-di oxo-3,4- 10

di hyd I Thi di ne- | d . 35: t hyl
I U S U st
[ r oquintkgiz @ €

4{)[/6Q22d|{ e r?e 4y1)24d|ox014-

di hydr ogui nazorfqdlirglF %’F—Wﬁ@'f g dltﬁ{otﬁ%;grh@'?é"ﬁqt&piSNo 37:

44[ 6- (2, 2-di fl uor oet hoxy) -1 (lfornylplper|d|n4yl) 2, 4- di oxo-1, 4-

di hydroqui nagghhgmbre ) .%M@&@M{;}'tn fr?ff%eﬁrlégérgte%ﬁ% A 4AEh 46 atom ob: 38

4-[3-(3, 4-di net hoxybenz - 6- net ydf oqul nazo 2H) -
yl ] pi peri 8IH@- lgﬁgl&@tﬁgp@ghgm@nﬁw Snggtltuted by one or more def[ned group(s) or atom(s),

g L6d( 2, 2t idtisqm@?tsr@wae @eﬁ&ahw6pawe@nmghfeéaéﬁ§gwér)ar% ﬁhapllb@%rﬁed‘l if 20
S 5 BB B o ARl sy carbal defvde | U Mo A0 T
di oxo- 3, 4- di Meﬂntluqmmayah@Imauel(aﬁﬁhgyﬂh]amqn&fduddmaﬁﬂchcarfebalsdsjbuﬂﬁatter of {H@- 41:
ot 2 e P R Al R AR Mkt 88 B8PS
particular a phenyl or heteroaryl group, in particutar a pyridyl group, and all the other
substituents and indices are as defined in the general formula (1) defined above.
25
Mention may be made, among the compounds in accordance with the invention, of a
group of compounds of formula (1) in which g = 0, m and n each represents 1, and all the
other substituents and indices are as defined in the general formula (1) defined above.

30 Mention may be made, among the compounds in accordance with the invention, of a
group of compounds of formula (I} in which R, represents a (C4-Cg) alkyl group, in
particular & methyl, substituted by an -NHC(O)Rb group in which Rb and the other
substituents and indices are as defined for the compound of general formula (1) defined
above.

35

Mention may be made, among the compounds in accordance with the invention, of a
group of compounds of general formula (1) in which R, represents an -ORa group, the Ra



25No. 42: 4-16-(2,2-difl uoroethoxy) 3

[ 4- met hoxy- 3- (2- met hoxyet hoxy) benzyl ] - 2, 4-

di oxo- 3, 4- di hydr oqui nazol i n-1(2H) -yl ] pi peri di ne-1- car bal dehyde No. 43:
416- (2, 2- W@ 2080/a0918xy) - 3- (3, 4- di et hoxybenzy0- 2, 4- di oRETIFR2010/050549

di hydr oqw nazolin-1(2H) -yl | azepane-1-c al dehyde No. 47:

416- (2, 2-di fl uor oet hoxy) - 313- ( 3- hydr oxypr opoxy) - 4- net hoxybenzyl] -2, 4- 30

di 3, 4 ' idi:ne- 1- de . 48
4- [ 5 chi 092‘*@%?%”39%%%%@% Sy e e oeiesdh St oREe) By
yl ] pi peri &) Aelinedahoral dehyde No. 409: _ _
4-{313- (cyclopen}yloiy) 4- nFThoxybegzy1]16 (2b2|g|nggrg§REOXé% 2, 4- di ox03,
4- di hydr oqui i n- %perl i ne- 1- car bal dehy

2- (54] 6- ( 2, 2 E%é@i) ainong 'F%P‘PWP?H'}S’érm argrdange)with the invepbiory ofia WO
2010/ 1091@8:!%6Tdf|588‘@ﬂ>0|/\&§56f59459|eﬂa4f0rmula ) in which R is a halogen atom or a.cyanoora

O S B N 5 RO SreRb et

di hydr oquirNEEtD )R- gro2pd) Rl 1gnd3theedther whs&tuedisrmdlmd&&bdﬂed@@sdﬁeﬂﬁced mlthe
3-[6-(2, 2 di met hoxybenzyl) -2, 4-di oxo-3,4- 5

di Lydﬁoqu?%géz%fj@m@% @;&Xﬁﬁ% aéabl cycl o[ 3. 2. 1] oct ane- 8- car bal dehyde
No. 56: 4-{3[4-(cycl opentyl oxy) - 3-nmet hoxybenzyl]-612-fl uoro-1-

(f1uor eget hYMéﬁh&Q?ﬁékb'b% rfladd, Qfong ths EbrYoliRAH BadPiads WitiHhe YlWbREAEF 4! ne- 1

- car bal dehyd
2150 (3 on OGS sopRoUseatGensrabiompie (1R whishHyls &Ryl Reiss dH(ONB moup in
di hydr oquivhichaR |répré£éz~|t§ awmmg@aratdmnq nla@@éh@lqiemrdﬁmléﬁ\i% ha#8 the value 1,

i hy s oqu PSR PReRE) 14 S e b SRR R o iy Bafted

4-{3-[3- (h‘}eoglemmitfqrhmdqmdbﬂmedlabwdoenzyl] 6[ 2-f | uoro- 1-
(f1 uoreget hypet hoxy] - 2, 4- di oxo- 3, 4-di hydr oqui nazol i n- 1(2H) - y1} pi peri di ne- 1-

car bal dehyde No. 72:
4-[ 3- (3, 4- di Merkexieyheyngde apng e oxypeunsieyn acgotdaticegthdhd invehtion, of a

di hydr oqui W%f'eﬂm%@r\'&s dfgeﬁér@?foﬁ'lqhi%% )i %fcﬁ@’l Q%ﬁif—%‘ﬁyl R iy Mﬂg)lglbrou |§ 4

413-( 3, 4 E'E' robenz %) | uoro-1-"(fl uor onet

di hydr oquii d% fefPrq_?(eﬂ{ hygrogenatonyidie eﬂ“@btpl?al“d?éﬁiy'ﬂ@mh haveme valge 1, p

g {3-[(6- (BhéqZ!IaOttyEi@@of&PE'F‘)z;Q?bdfpél ik - @R[a2arfdl ﬂg@roﬂwc-ﬂ: c(fftHlé;RF mgg&ggﬂa%@éh 2, 4-
i i n- i peridi.ne r :
S1or (32 Al S A BB Spaohs Hn fPets Sied a%#sﬁ%qddpa 3 el ioninule

di oxo- 3, 40Mdﬁvwﬂa@ommazolln 1(2H) -yl ] pi peri di ne- 1- car bal dehyde No. 79:
413- (3, 4-di et hoxybenzyl) - 6- (2-fl uor oet hoxy) - 2, 4- di oxo- 3, 4-

di hydr oqui nazol | n-1(2H) - yl'plperldlne 1- carbaldehyde No. 89:

2- [ 5- ({ 6- [ 2- Mentipromay be| REORY fee pRRpGUNDS (N a¢eprdgriceivitrtheinveatigr,of 3, 4-

group of compounds of general formula (I) in which A is a phenyl, R, is a -C(O)R group in

25 which R represents a hydrogen atom, q is equal to 0, n and m each have the value 1, p =
1 and R; is a methyl substituted by an -NH-CO-Rb group, Rb and the other substituents
and indices being as defined in the general formula (1) defined above.

Advantageously, in the compounds of formula (I), the R, group is in the 6 position of
30 the 2,4-dioxo-1,2,3,4-tetrahydroquinazoline ring system. The compounds of formula n
can also have an R; group in the 7 position of the 2,4-dioxo-1,2,3,4-tetrahydroquinazoline

ring system. The R, groups in the 6 and 7 positions can be identical or different.

Advantageously, in the compounds of formula (1), p is equal fo 1 or 2.
35
The compounds of general formula (I) can be in the base, hydrate or solvate form, in
the form of isomers or in the form of their mixtures.



25 di oxo- 1, 4-di hydr oqw nazol i n- 3( 2H) -yl } met hyl ) - 2- met hoxyphenoxyl acet am de
No. 90:

4-{6[2-fl uoro-1-(fl uoronethypet hoxy]-3-(3-hydr oxy- 4- met hoxybenzyl) - 2, 4-

di oxo- 3, 4 WP RPd0/a6M48azol i n- 1( 2H) - yI } pi peri di ne- 1- car balRiZHFR2010/050540. 91:
443- (3, 4- di met hoxybenzy1) - 6- et hoxy- 2, 4- fji 0x0- 3, 4- d| hydr oqui nazol i n- 1( 2H) -

yl ] pi peri di ne- 1- car bal dehyde 30No. 97

415, 7-di chl or o- 3- ( 3, 4- di net hoxybenzyl) - 2, 4- di oxo- 3, 4-di hydr oqui nazol i n-
1(2H) - Api peri di ne- 1- car bal dehyde No. 102:

4- 7- chl or o- 81 @ Speriiin feE NERETDR T2 therpthe-tab degrayps-afe fry theckandvh positioris(H) - y|

1 pi peri di fRsdAndd)shmh Amitan e dlfﬂé?gnt from one ??other
4-{6[2-fl uoro-1-(fl uoronethypethoxy] - 3- uor o- 4- net hoxybenzy1) -2, 4- 35

di oxo- 3, 4- di hydr oqui nazol i n-1(2H) -yl } pi perl di ne- 1- car bal dehyde WO
2010/ 109148P¢Hié|7daﬂ£b1r%1165@@49hd@roups oﬂ\@Gméddhds in accordance3 Wé{[h the invention

416- (difl - di h 1)-2,4-d1 - -

di hyfjri)qu;rjqoﬁa SI?A;%%éﬁf'soﬁomﬁ ‘ﬁ'g?‘nﬁhleﬁé‘y%%gé?bal dehydeOXO No. 112:

413- (3, 4-di et hoxybenzyl)-6-(1- nethylethoxy) 2, 4- di oxo- 3, 4-

di hyd No. 11

4| {% : ;Ogrhg?g/@fiu?? ﬂrfeﬁ'@g nréjfac#) Ip')a‘gt x(b)ﬁfp]%%é)]f é#??z#}%&(@i!%.u}d% N accordance with the

met hyl et h&wpnins, 2{1hp folloping W@Msdl hydr oqui nazol i n-1( 2H) -yl | pi peri di ne- 1-
- car bal gdghyde No. 116:

4-(6[2-fl f 3. 4-
G by oqui nagals no A LS RGP oA S i - Roer
4 {3[3 5- ft ¢r0ﬂw06¥cz9ﬁr§¥1*l FepgneniBiie - fI uor o- 1- (fI uor orret hyl ) et hoxy] - 10

2, 4-di 0xo-3, 4Né' By esdineiReidinalis Xk iRshbah AR et ns R RALASYR -

413- ( 3- et BeikidSnPNe642- f | uor o- 1- (f1 uor onret hyl ) et hoxy1- 2, 4- di oxo- 3, 4-

2 (315720 oro s LATEE RebBe RAC e SR HBRNAR 2 4 dioxol2 s 2
(fluor orretﬂisabwﬂnegwy?zoznvﬁﬂ]oaﬁ@c@omtrdﬁ hydr oqui nazol i n- 1( 2H) -yl } pi peri di ne- 1-
car bal dehyde

4-13-(3, 4-di et bx'y_?bﬁﬁggl S:?tgif?-ep IanO4I‘_¥))-§. %#Idﬁ%?tgo F‘fl}eg ﬁod*?/ 0'122’1?-’% 0XO0-
3, 4-di hydt%@vﬁaﬂwhazﬂim@ﬂﬁlboxy}p[qmpemltrttb ne- 1- car bal dehyde No. 131:
4-[3-(4-ethox ol hyRet.hoxy] - 2, 4-
di oxo- 3, 4-di h?/q- r ogﬁjt ngwﬁ%ﬁ&% Hgﬁgéﬁ’( éf)%{l;é C@)"%édé%ﬁ 1d%§'4
No. 1330 tetrahydroquinazolin-6-yl]Joxy}acetonitrile
4-{6[ 2-f1 uorop I W% y 4- 20
di oxo- 3, 4-di hyér i)‘];tﬁj@aggﬁ? ﬁ'?éﬁo% ﬂ 6?[{2)&@?%)9‘} Qﬂ@[ ra?tﬁﬁ egli Egﬁ dlg”f\cfo 134:
4-{6[2-fI a&@hﬁdmcﬁulmotumﬂtmwlavhndwwazaﬂbalhi&hyde344- g bal
(trifluoronmet gyl ) VR4 di- hydrogui n p i ne- 1-car ba
dehyde No. 13§'¥’ AP zé%f‘ﬁ%‘r’%ﬂ’li’?ﬁ’[)%&o{re e““%‘t”%@ 21P8F°oxo 314- (trill
uor onet hy[f)tbm@thmamomyhuumdoimeﬂ 4(1H,3H)-dione .
ui nazohkgn-1(2 1o )
4 {3 [ 5( benz>|$l?ao§>§§/)4 fi?p( t(ﬂ’(])’])%;ﬁl‘l?;]z}{l }t}l?équ%«hgigy% ?&F?{th%‘f)ﬁy‘ﬂbet hoxy] -
4-di oxodmydroqwhyzbiloqlt(lﬁhihwhnhpandmezkbaryél}jmymer| di ne- 1- car bal dehyde
No. 14: 1-(1-acetylpiperidin-4-yl)-6-(2,2-difluoroethoxy)-3-(3,4-
~dimethoxybenzyl)quinazoline-2,4(1H,3H)-dione .
No. 16: 4-[6-(2,2-difluoroethoxy)-3-(3,4-dimethoxybenzyl)-2,4-dioxo-3,4-
30 dihydroquinazolin-1(2H)-yi]piperidine-1-carbaldehyde
No. 20: N-{[3-(3,4-dimethoxybenzyl)-1-(1-formylpiperidin-4-y|)-2,4-dioxo-1,2,3,4-
tetrahydroquinazolin-6-yllmethyllacetamide
No. 22: 1-(1-acetylpiperidin-4-yl)-6-{aminomethyl)-3-(3,4-
dimethoxybenzyl)quinazoline-2,4(1H,3H)-dione hydrochloride
35 No. 23: N-{[3-(3,4-dimethoxybenzyl)-1-(1-formylpiperidin-4-yl)-2,4-dioxo-1,2,3,4-
tetrahydroquinazolin-6-yljmethyl}formamide



No. 145: '
4-{6[ 2-fl uoro-1-(fl uoronet hypet hoxyl- 3-(3-net hoxy-4-nitrobenzyl)-2, 4-
di oxo- 3, 4- di hydr oqui nazol i n- 1(2H) - y1} pi peri di ne- 1- car bal dehyde

No. 155: WO 2010/109148 PCT/FR2010/050549
413- (4- et hoxybenzyl) - 612-fl uoro- 1- (flI uo,[3onet hypet hoxy] - 2, 4- di oxo- 3, 4- 30
di hydr oqui nazol i n- 1(2H) -yl ] pi peri di ne- 1-car bal dehyde No. 158:

4-{ 6] 2-f 1 uor oNb- 24:INHf € ety péxtehnidinyd-yi3-3 (8, 4¢dimie oy iemzd)-2 sy Qoengy 11-

2 4- di Ox0r e oML I L bty ) p1 per T di ne- 1-car bal dehyde

4- (6] 2- f | uor oNb- 25:INHM ¢ treickty fpitchidinyd-yIB-3((8 Ardimptnakybendyl L aenasl) 223, 4-

13 Cor oS BRD BndbAb R | St oot hosyl 5, 401 oxos

3, 4- di h§dr oquiNeazal4-j6- Q(ZHJuqrbetnbmrz 4ldioRe-B;Laihpabglahyban-14P1201 0/ 1
09148PCT/ F%Olo

166:
4-{6[ 2-fl tid? B L r{er?ﬁgrgﬂgﬁigp%% ) et hoxy] 314- ( net hyl sul phanyCbenzyl ] - 2, 4-
?6 (7)xo 3, 4- di hyudr 83jui-J330l-diokidloBEhzy)-6-{H, BaFlubicagoky cR A kRl @y de No.

4- { 6[ 2- f | Gbwaroauinprofig: AR HipRsrdiney -carbaldghsieo- 3- (4- (pyri di n- 3- beenzyl)-
2 ?GFIZ hYFrOqUNﬁaﬁ@|4-I!3‘(11(ﬂ\|d)robdr%Z?li)-BB{I%lMim?réetEﬂ;(m|42&6)&?% 4|5E0 11;3 2 4

et hox met hox me enz
di oxo- é& H@Wﬁ?&?’@ gﬁ} ﬂﬁ 'a)” g ?ﬁpé'gial)ﬁjiene )1/ car bal )éehydeyNo 175:
2[ 2-(cycl 0penN¢l wmetﬁyl(tl{-@@-& J?Jdﬂmubﬁbelhdxw Yot szmde}uaﬁntmgx;lmh -did%o-1,4
I(;lrgyclle{);p r:QBU'%iéé'}’ ﬁZﬁ)—ﬂimetﬁyl}lbeﬁngtodrOqu' nazolin-3 yI} et hyppheno
4-{6[ 2-fl Nb- 84 96-021R1d Q;telﬂmg(_y/ 1)-2,4- 10
di f)xE) 3, 4uoro drg u4|'lnazol in i 1@1@%:{]@&% fg%gpgg%&;@gzy )- No
183: 2- [2dtdfk¥5898'ﬁ AP {2y Y'B“?‘W bE’DF‘P'BéP'G 1- (f1 uor onet hypet hoxyl - 1- ( 1-
fornyl psperi diva: 47:yilys-22, édﬁlu@?’d&tﬁoxﬁ fli sty pibeRamd-{in23 dibls-y lat met hyl) pheno
xypNmet hyl t am de
2[ 2- (cycl Sg'éﬁioﬂP'Bﬁ{ﬁ'msﬂ%l{'Bﬁ'hﬂqthﬂbNd21m%thp>£v&ﬂwﬁb@wn)@ hoxy] - 1- (1- 15
fornyl pi peri diva: 98: Wi d(% ﬂdlme%%er&g@shﬁ&hﬂm RR%8!3 Mo (& uink SRl fyly)-pheno
xypN, Ndi net hyl acet am de
2- [ 2- (cycesiidneckgsbsidehster- £ | uoro- 1- (f1 uor onet hypet hoxy] - 1- ( 1-

formyl ddi Nod 1) ph
Ior ﬁynef'h g)e(%qy:\j- Nom?%l%ag(g% %ﬂ%@%tﬂaofy‘)@ @Waﬂﬁ&lmé%kybe%&%ﬁ AVis g5 2y! ) phenox

4 {3[4%0c{ 6"}98H‘(‘§¥Q5'53y1)(2'3‘1 wioinsridinentzgarpalgayvdel uor o- 1-
(11 uoromet hy pRoNau Al todo - st etod) 4 BUEIHESPARSk) Arhbipbkyoshbf-paL | di ne- 1-

car bal dehyde

4-{3[ 4- (c9@%@1§é}1@'9w5299*0@204m~1h%‘ﬂ}wg}]lpmeﬁdfiaﬁ?b@ﬁha}qefhye@z f 1 uor o- 1-

(11 uor omet hyl Net hpuyh:(3 Zai¥oindhy}-a a0 dteRddtizlh 31 akd Blper 1 di ne- 1

4- { 3[ 4- ( cfEvepennazaliny! 23 yninssdingehearbaldemzief | uor o- 1- 25
(f1uoroget hy p%h@%l[s?(z‘h a1f|ﬁ8%8etﬁo>€y)% IMALAGH- 822 ettt é by e di ne- 1-

T Y P oty Rglinddliod(Rmibivegdine siarbaidenyde 1
g ;'r uor ggﬁ;ggpﬂbh%ﬁlo[_az(%gs@lﬂ%c?etﬁoﬁ)% L AYALRRN RGN gk B4t P! PET T di ne- 1-
4- { 3[ 4- ( dHhydreadinezdioxyIHByllazepaney bearbpldebyde2- f | uor o- 1-
o bol Goet oy PR el pdo b Hhd8tGeflos)) S BYIIBHIRERb 2 HhébibehBiPea! &' ne 1
4- { 3[ 43¢ difibkergrdotibydronyinaziiet! Rikyieipeyitipe~-1f@rid|deryde 1-

No. 48: 4-[5-chloro-3-(3,4-dimethoxybenzyl)-2,4-dioxo-3,4-dihydroquinazolin- 1(2H)—

yllpiperidine-1-carbaldehyde
No. 49: 4-{3-[3-(cyclopentyloxy)-4-methoxybenzyl}-6-(2,2-difluoroethoxy)-2,4-dioxo-
~ 3,4-dihydrogquinazolin-1(2H)-yl}piperidine-1-carbaldehyde

35 No. 50: 2-(5~{[6-(2,2-difluoroethoxy)-1-( 1-formylpiperidin-4-yi)-2,4-dioxo-1,4-



(fl uor onet hypet hoxy] - 2, 4- di oxo- 3, 4-di hydr oqui nazol i n-1(2H) - y1} pi peri d| ne- 1-
car bal dehyde No. 200
4-{6[2-fl uoro-1-(fl uoronethypethoxy] -2, 4-di oxo-3-(4-(thiophen-3-y1)-
benzy1) - 3 WORMOIPBIEB nazol i n- 1(2H) -yl I pi peri di ne- 1- car RCTUERROE0/050549
No. 201:
4-{6[ 2-fl uoro-1-(fluoronethyl)ethoxy]- 2 4 di oxo- 3-(4-(pyridin-4-yCGbenzyl)
25{2 ffzd:c lhi;l‘drdmmuma?qlmw ﬁl-lj.(/Ila'h&thyl}—ﬂpnqﬂhowah?mwzacatlaln‘adielehédle N Not hZPiB
uor 3 - - 0 yl) met hy
2, 4- di oxo- 3, 49\5]1 E&/d‘? ﬁg@@%@g{h {dhﬁﬁ'hhﬁtﬁ%yp%fzﬁéij' g'&?‘%gl%ehyde WO
i 0 {1% 10?1dSPGTWqER@@dl(W-IIBEIM%&ﬂet?)ﬁpipericﬁbeJitﬁﬁjeaide;y?e .
cyclo enzyl]-6-[2- orQ-1-
(f1 uor oret hyl ;P‘fect A é’fé@oﬁéﬁ%}y%@gﬁgx@@ﬁﬁ é*’b‘%}'&?’ﬁé{éﬁybﬁ ‘E@'?iﬁﬁ‘?‘y‘ﬁ'} pi peri di ne- 1

- car bal derrelroqumazolNe‘l (28p¥l]-8-azabicyclo[3.2.1]octane-8-carbaldehyde

G oxor 1, 4-ci i S b E*"q'cvﬂe%%%wi?i’rﬂ%tlﬂﬂwb%%aﬁl%%wﬁéhﬁwi '\ et by Lacet

am de 5No (fILRJI@methyE)ethoxy} 2,4-dioxo-3,4-dihydroquinazolin-1(2H)-yl}piperidine-1- carbaldehyde

T S B B PSR B it BBt R e

To{ 62[13 fldlhydroqu:nafzohn 1(2H) ylg]plpendlne -1- carbaldehyde | din-2-y1) b 1)
- - - uor 0] I 0XO0 I 1.N- enz
L Pty o BTl e S e - e e Bl 4ido3 ) "o Y
215: 4-{6[d3~ryﬂfddmt‘rrazd[ﬁ'(-‘f(|2H91yIWrW barbgideRydl di oxo- 3- (4- (t hi ophen- 2- yl)
o, 518y Y% AR R BB A nehoreRiE- A are A oar Pl denvee
4-{6[2-fI ca helhiyl)eths b,

£ LSy At s i dasions o g ogiine T
4-{6-[2-f1 uor ?f“}’b Wﬁ%&& “o2rheraretheebacketeh- 2-

yOrlrgf\lgyls] 'dﬁ'nyﬂrddjuméﬁolﬁlrﬂﬁﬂb Db eritenREaibaRishiddH) - y1 } pi peri di ne- 1- car bal dehyd
e

4-{ 344- ( 1H behd R34 digtigrbepan - G2 fiygrodr@uaromethybe e’ peionedi-

2, 4- di oxodfh rcsaumeddsmm{m;imm;éirdﬂr(eZH);a%bidah Idl ne-1-car bal dehyde No.
224: 4-{6-] | uoro-1-(flu pet ox},‘ F t hoxy-4- (2-

net hyl pr opoxyﬂ?eﬁ@ﬁi - '&hlélf%’)‘(ﬁd'B'?’ﬂ'H‘i‘QWﬂ rldr 'M@ﬂl‘ﬁﬂhmﬂ?(@lﬂl)y])ﬂhpﬁsﬂp%m di ne-1
- car bal defnxdes, %N?droaaiﬁazohn 1(2H) yl}plpendlne 1 carbaldeh de

4-{6[ 2- quoroNE%f uor omet hypet hoxy] - 313- hoxy- 4- ('t et rahydr of ur an- 3-

yl oxy) BEnzy1] Sft-bG- ":*ﬂ'Q'fod‘rrﬁ?@%!tﬂﬁ"ﬁﬂi@ﬂ?'ﬁU@!@?‘lm)m@m%h)fbbfhoéwh%‘l-l car bal

dehyde No diokd®, 4- dlhydroqumazolm 1§2H) yI}p!perldlne 1 -carbaldehyde
4-13-{4-[(1- benzilgp%rro i di n- - 3- met hoxybenzy1l} - 6124| uor o- 1-

(f1 uor onet hyetNeo [3a(3ett- élmﬁi@xxb%w Brddiyormeipyh2.41diongr3.¢1 | pi peri di ne-1-c¢

ar bal dehy g, B’R)quﬁfﬁgelm 1(2H)—yl%p|pend1ne-1 carbaidehyd
413-(1- benzot hi ogaen- -%1[2 hyl ) - 642-f1 uor o-1- (f | uor onet hypet hoxy] - 2, 4- 25

di oxo- 3, 4- di h\$ 884l ﬂUqP‘ZHﬂU%O]T}ﬁtWIWYIeHﬂ -fornyaipgedipdey)-2,4- No.
232: 4266h%xBlmemP/amgL[haﬂfnﬁ@illwmﬁ&ﬁ%b n%th&ggﬁ{; i gﬁﬁdﬁ}pl Seri di ne- 1-

met hyl et hoxy) benz rogui n
car bal dehyde No.9 {6-2gftoro-1-(fluoromethyl) ethoxy] 3-(3- hydroxy—4-methoxybenzyl)—2 4-

443- (3, 4- t " up t hypet h
G oxo R e o ba Hehyde. S0No.

234: 4-[3-{4- NqQéc%EMSpdyﬁlmthmberEy 16y ethgRy-B4mixhck 4 dibpdpglingadint1(AH}-o- 1-

(fluor OWER/Wbéﬁézljf@’ﬁélarb%id%h%é)XO 3, 4-cjj hydroquj nazol j n1( 2H) - Api peri di ne-1-c
arbaldgh

No. 97: 4-[5,7-dichloro-3-(3,4-dimethoxybenzyl)-2,4-dioxo-3 4-d|hydroqumazolln-
1(2H)-yi]piperidine-1-carbaldehyde

No. 102: 4-[7-chioro-3+(3,4-dimethoxybenzyl}-2,4-dioxo-3,4-dihydroquinazolin-
1(2H)-yllpiperidine-1-carbaldehyde

No. 108: 4-{6-[2-fluoro-1-(fluoromethyl)ethoxyl]-3-(3-fluoro-4-methoxybenzyl)-2,4-
35 dioxo-3,4-dihydroquinazolin-1(2H)}-yl}piperidine-1-carbaldehyde



No. 239: 4-[3-{4-[(4-fluorobenzypoxy]-3-nmethoxybenzyl}-6-[2-fluoro-1-

(fl uoronet hypet-hoxy] - 2, 4- di oxo- 3, 4-di hydr oqui nazol i n- 1(2H) -yl | pi peri di ne- 1-
car bal dehyde No. 240:

443-{ 4- [(%V@tﬂodﬂldﬂg'l&%/poxy] 3- net hoxybenzy1} - 6- [ 2- f | uor RUFFR2010/050549

(f 1 uoronet hypet hoxy] - 2, 4- di oxo- 3, 4-di hypg oqui nazol i n-1( 2H) - Ap| peri di ne- 1-ca
r bal dehyde No. 242

4- [ 3- { 4- [ ( 3- cNoor dbehibydfloarpnethaxg)-B¢3 yhatimatnbiybeAy f-2 datiaxol3 4-

1 car bal oA Br e PRl e TN okl T P

4|— { S[ 2-f: uor oNb- (12: lﬂeﬁ?:e(ﬂelt-dhmelﬂ‘tohman]zyll644dnemﬂetag>(ﬁ=2(41liloﬁ@igmlad3h .

. - eri di ne- 1- car bal dehyde
Klo) gzéy %@g%ﬁ%‘?ﬁ%&yﬂghﬂgp I@W@ ﬁ'f}%r?gééﬁlﬁ’p ®hydr oxyet hoxy) - 2, 4- él oxo0- 3; 4-
di hydr o§ui naz dloi m=l4.(42{8)[25ﬂubm p(eftumbmethﬁ)eiﬁm@?@@—hﬂﬂﬁah X[ 1h246b .
4-13-{4- di h d d 2 t 3-
(T ior o 1. fide bR PR 4 ettt A PRI A TEBYI6 1 bi pe

ridine-1- car bl dwmd{@ 2. fluord\b(ﬂub‘&ﬂnethyl)ethoxy] 3-(8-methoxybenzyl)-2,4-dioxo-3,4-

443-{4- 4- dlchlorob 11 6[ 2-f1 uoro-1-
(fl uf)rogn(e RYgaRfizeqiing gﬁﬁﬁ&l@rgmﬁnﬁ gae&Sgﬁ%azol i n- 1( 2H) - Api peri di ne- 1- ca
2 b?IGdihydle 10|Nm112]5]4-{3 {3,5- b:?](trlfluoromethyi)benzyi]-B Ezhfluoro -1-( fi%oromethgl)ethoxy]- gi

uor.o orret me 0Xx0- 2-(pi perl I n-
1- ypet ﬁg 3)”1?%8% P (ﬂ Bi%ﬁ?@%ﬁp% P?\élzcﬁfl?%deﬂyéﬁ) -yl | pi peridi ne-1-ca
r bal dehyde No. INps: 42['3 3 -ethoxybenzyl}-6-[2-fluoro-1- fluorometh lyethoxy}-2,4-dioxo-3,4-

- - h b 612- f

?fI{%fore;spﬁ?ﬁ&qH&?ﬁlggngﬂbﬁﬁﬁ?%%ﬁoﬁ PSQéM%azol i nugE(Z)H) y1} pi peri di ne- 1-
bal dehyd .

243 ?3 4 Ui ﬁeFﬁo%é‘ge“n{?ﬁf“@i‘?“f (Rirstovehuribs s Ryfbortdxy] - 2, 4- 15
(21|6 gxo 3, 4{ﬂznowdeﬂ1qh)£ftimw§}214Fd[d>(o2$i)¢-d)ﬁ3&dpocm$Tazdllme(29cl-)-6]t}|b|bahdhdﬁyiéﬁrbat§dehy]&@1 (1.
, t QL0 0X
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WO 2010/ 109 48PCT/ FR2010/ 050549
No. 305: 4-{6-[2-fluoro-1-(fluoromethy!)ethoxy]-3-(3-methoxy-4-{[(3R)-2-0x0-1-

30 phenyipyrrolidin-3-ylJoxy}benzyl)-2,4-dioxo-3,4-dihydroguinazolin-1(2H)-yl}piperidine-1-
carbaldehyde
No. 306: 4-{3-[4-(cyclobutyimethoxy)-3-methoxybenzyl]-6-[2-fluoro-1-
(fluoromethyl)ethoxy]—z,4—di0xo-3,4-dihydroquinazolin-1(2H)-y|}piperidine-1-carbaldehyde
No. 307: 4-{3-[4-(benzyioxy}-3-methaxybenzyl]-7-fluoro-6-[2-fluoro-1-
35  (fluoromethyl)ethoxy]-2,4-dioxo-3,4-dihydroquinazolin-1(2H)-yl}piperidine-1-carbaldehyde
No. 308: 4-{7-fluoro-6-[2-fluoro-1-(fluoromethyl)ethoxyl-3-(4-hydroxy-3-



23
(fIuorornethynethoxy}-z,4-dioxo-3,4-dihydroquinazolin-1(2140-yl]piperidine-
1- car bal deh No. 371:

443-{3- cthBD‘WN%hI or obenzyl ) oxy] - 5- et hoxybenzy1} - 7 POTIRR 20104050540 0r 01-
(fl uor onet hypet hoxy] - 2, 4- di oxo- 3 4- di hyéii,r oqui nazol i n-1(2H) -yl ] pi peri di ne- 1-
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No. 322: 4—{7-f|uoro—6 [2-fluoro-1-(fluoromethyl)ethoxy]-2,4-dioxo-3-(4-(pyrimidin-5-
yl)benzyl)-3,4-dihydroquinazolin-1{2H)-yl}piperidine-1-carbaldehyde
No. 323: 4-{7-fluoro-6-[2-fluoro-1-{fluoromethyl)ethoxy]-3-[( 1-methyl-3-(thiophen-2-
- yl)-1H-pyrazol-5-yl)ymethyl]-2,4-dioxo-3,4-dihydroquinazolin-1{2H)-yl}piperidine-1-
carbaldehyde
35 No. 324: 4~{7-fluoro-6-[2-fluoro-1-(flucromethyl)ethoxy]-3-[3-methoxy-4-(2-oxo-2-
(piperidin-1-yl)ethoxy)benzyl}-2,4-dioxo-3,4-dihydroquinazolin-1(2H)-yl}piperidine-1-
carbaldehyde
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20The pure enantioners of the conpounds in accordance with the invention
can be obtained fromenantionerically pure precursors or else by chiral
phase chromat ography or el se, when the conpounds conprise acid or am ne

f uncti onalW@r20dpd09M8 sel ective crystallizations of di aRGIER2GIOIE30549sal ts
obt ai ned by reaction of the conpounds ( with chiral am nes or chiral

aci ds respectively. 25 . The conpotnds of general formula (1) can be

obt ai ned accongj LOpst | iR e . Cut_,0of. conce f or
ity tho. N, 38 Aat bbbt B woREER2 ndobd-huaBissfvefRANeE &

repr esent dioxariid-gdihydroguinarafist 2khy]pineddiRe-1acadbaideydeups have been set as

i ndi cated i ' ) hbyiiosyit b
e 1 0 NSRS BT (BBl bk SRR D 1

30 defined in the general formu I . . } e the positions
i ndi cat ed [#-AUeTRe -dEpemsthysiesylz. 4 dioxarer-tihdropuinazelip: 1(2Anyilpivesidingei ned i n
the gener abrijaeiydea (1) . The synthetic routes described bel ow serve

solely as illyst i ar der cCir tances limting. A person
okilled in th °a:‘?‘{:c4§{??'[§8E?VYEIXWSWU%?I’WE‘%H%T%‘UP%I-Ifwé?m%vlgeéhw?ﬁ&-t he
conpounds dafxof3d-dihlydroflipazadin- MR eyl}piRperiBfineR2carbdetpdle Ra, Rb, Rc, m n, p'

' 35 and an .dehi j I nula (| WO

D010/ 109143PCF?’F%%%%&3@%@4@8“Zéfagc’nq%ﬁ%ﬁ"gﬂ'i'%ﬁ&8ﬁb8H£%7‘F’8%r8fQ'ng'%P"%‘Jrrpound
of f or nul dflyaremethyiethgnytR. 4RlioxepAalinnirenuinazain- Gk )-allperidires (HoadmatieRgdé s as
defi nedpfor t A0 N ] 4y Tt Aaglll) in
an aci go di urhmégd i nﬁagﬁe[@{o? gggﬁtaebég%mgxwe%ﬁzcﬁ%&ggem, ”gg'é_fﬁq@gw sg T um )
triacet o@H%ﬁoohﬂfﬂ‘Pf%tth}?@qx@'%MFB‘OO?A‘FI%@@G%@M@'H?Hf-ﬂlﬂfﬂﬂri&irﬁﬂ-I ) isahs
protecti veataehydor the am ne functional group which may advant ageously be

t ert but oxycar Qpnyl. (bqc),....The conpound of fo I I thus formed is
subsequent |y g@y%é&-e‘@@"{é'é@a&ﬁ?fﬂg@%fﬁﬁfﬁwwyﬁ%eﬁﬁgﬁ@ﬂ%ﬁﬂm—@dﬁ- skilled
in the ar fiuonet-tiuaronadtiylJetraixyb2, WdiadotH-afrgdmatinatsingl (21)-yiigpeti@meonnd  of

formul gz( j ich R' represents a (Cl-C6) al kyl group or an aryl group
whi ch ﬁg gé%igﬁemegd. A hydrolysis reaction in a basic nmedium 10 nakes it
possi bl e t o obleapdl:tde-{4d@vbdichiorapentydomyit methoxytvamizgih 7-flopraas-(2flpdrorlg

[ ﬁZCELﬁ&&*ﬁ%"%’?‘*‘?@%ﬂ#ﬁ%&“‘I”Qf'i"&I"??"Iand“II?é*’“c“aﬂ%hﬁ'ﬂ%ﬁ%@%ﬁ'ﬁ%@%‘d@@?ﬁ ). An

i nt r anol ecul aNCcyed:i%lgtit '9’*&‘%&3‘%@r?b?"?ﬂ@xmhwth%b%nﬁywkfwmﬁiﬁossi bl e

to obtain ﬂum-quiuam@étm)%mdxmez,d%ndxéa&h-w_ﬁ@d@humawmlﬁzrélI-%?pipeﬂhﬁlewﬁt ective
group 565 fgrr H&ﬁﬁ%{r}l ne functional group is subsequently cleaved, for 15
exanpl i ff é’@ iumwhen PGis a boc, to give the conpounds of formula

(1'a) which gi We, 353 4a[8-{a4(2 Gxtlicbiorabeazy!joryl;3-nbthoxgrareupasiuefo-6.92-Mubra-1( | b) .

h | . f l.a (] d
! nter e S a2 B € FRABRUIIRo Rl R Pl B ool of
formula (Ib). Novgp4diiGi4iE e erarrRI0MDEgsEEMyberzychiugob-RERpro-1- The
conpounds (ﬂfor@rﬁétﬂ‘ﬂbeﬁ?&fy}é,f40<§i0)¥é433,QIHi%rdﬁﬂa%%lﬁ?gépkgﬁf?%?ﬁqégﬂ ?%ﬁﬁﬁﬂ?ﬁ&é i ned

5 for éhe co ounéj of fornmul a &0, correspon ey can
be obt &Pned f NPt hé-Edhprmrddd@flupmbanndorss-methoxheangyt-6-2-80fool-l owi ng
Sche{rp 2. (ﬂ[h)@Ot hrﬁ@tﬁﬁwlﬁtﬁl@]-gm-di@)]gdmhajiﬁﬁdﬁdcsuirﬁ%lﬁi-T(QFI)J}IIQ[@%HWI']QU-%§FE}%I%FIWEt
reaction on S,. or a re ecte or exanple, to an
al kyl ation r e&@t ﬁmﬁd&cﬁkﬂ%ﬁquﬁfjg('éggﬁ‘f’r%g'ﬁ)' bﬁ%’olﬁa(qumﬁtmﬁfwxﬁa i's
as def i(_ned;](ﬂ dormwmpefrmiirpwhd,@ﬂioﬁm msdiiayc(rbquimnr}(?amﬂrmﬂﬁwbéﬂzf@ﬂtl’iﬁavi ng
group (such ag.a an at the pres 0 ase,
Juch as- cacs; o 308 ORTRI® RbrbRlonER B0 b s MO RBoBRTSRY Futedsn

( Synt hé8j duorpgia(fluommaihylethexyla?. d-slaxo-Sot-dihygroqRinaiin-FaH bdipimpridmedef i ned for
the conmpouda@apfenf@ mula (1), to give conmpounds of fornula (1d).

The conpounds of _formul a (>_(% conpounds of fornula (!

conpounds 15 P B ek Hluerg i%HSW%%?@éProa’seth?&Oﬁﬂcﬁ,értd@xﬂ&[”'%?h2: ecorrpou nds
of for mul phényisthy)benzylis3, tlthyeirsgRraasim- REHT-gNsmerlide lbarbaldehyde
No. 362: 4-{3-{4—[(4,5-dichloro-z-ﬂuorobenzyl)oxy]-3-methoxybenzyl}—?-fluor6-6-[2-
35 fluoro-1-(fluoromethyl)ethoxy]-2,4-dioxo-3,4-dihydroquinazolin-1(2H)-yl}piperidine-1-
carbaldehyde

No. 369: 4-[3-{4-[(4-chlorophenoxy)methyl}-3-methoxybenzyl}-7-fluoro-6-[2-fluoro-1-



WO 2010/ 109148PCT/ FR2010/ 050549 28 Schene 2 S5Al ternatively, the
conpounds of fornmula (1d) can be obtained by follow ng the procedure
described in Scheme 3. The conpounds of fornula (XI1) are obtained by a
nucl eophi W@ 2818it89148 substitution reaction invol ving a RQ¥PR20M/e50540r mul a
(XI), in which R is as defined 10 abov. and an al cohol of type Ra-OH, in
which Ra is as defined for the conpound™of forrmula (1), in the presence of

f Xl
A O e N TR e DGR A TOWERD
am nati on rea®o 8nt vﬂl I'{3a3h@mrﬁdiﬁﬂdﬂqmb¢r¢ﬂyBQHY&9r5(eltquybemzwl}ﬂqﬁluolno BRiflsiom-
pr ot ect i va._@nsremetif) efhsmsz i H.B%Jscanaﬁh%&?@@zonﬁ qgihmg. EF?& n&¥anpl e, boc,

results in the co ounds of formula 1 sof forrmla(XV)
are obt ai FewPakie ction of a conpound of formula (X V) W|th pot assi um

: ﬁ ogyggglt e ( KdrNIaOm :NI-B3apiofo-ag e, #gnc?wgfbonenw)@m@émbﬁsrbeﬁyﬁSvga&r;og@rl% legct ion
(XV1) . @uBr 61'@%(%'&8%@5&%?;) @451‘%@6%1 é@' SPqué‘?FR!@sﬂg@ HYlhiassdiners a person
skill ed [ nattiaa&:leaydeto gi ve the conpounds of fornmula (XVII). An acyl ﬁt i on
XVI I | t he
(r:gﬁggluggsr gfsu of %?ﬁl 42? f@)@ g#@lgﬁoeghjl)%g}g%ﬁ "@igﬂgﬁ '%ge'hct i on
with a defiugsernetaylgthexype, 4(@@»@)3 4Tdihmcmmax0|rreb(|2él$ﬂmlBera:llrieemalrbyl@hpdm

h hal 4 f 95 mpl e,
W0 201071 9‘1‘4%‘%%%%‘%‘ 410 S BenBIERRARLs Pl BaMendilf 0. @10 & 2 AR

M t sunobu (fuesemetsy )%‘Q’W] 4 Artienay$. 4-ikygrrauinseoling HaHp Xﬂ@)'PGFIQ*ﬂQ'hQaEb@Jﬁﬁbmﬁjs
(XI'X) and (XXNo. B37:i4s[3q8-{HedHidreB-@FRidFomstBi Rz oxy}-3-methoxybenzyl)-7-

fluoro-6-{2-fluoro-1-(fiuoromethyl)ethoxyl-2, 4-dioxo-3,4-dihydroguinazolin-1(2H)-
yllpiperidine-1-carbaldehyde
15 No. 379: 4-[3-{4-[(3-chiorophenoxy)methyl]-3-methoxybenzyl}-7-fluoro-6-[2-filuoro-1-
(fluoromethyl)ethoxy]-2,4-dioxo-3,4-dihydroquinazolin-1(2H)-yljpiperidine-1-carbaldehyde
' No. 380: 4-[3-{4-[(3,5-difluorobenzyl)oxy]-3-methoxybenzyl}-7-fluoro-6-[2-fluoro-1-
{fluoromethyl)ethoxy]-2,4-dioxo-3,4-dihydroquinazolin-1(2H)-yljpiperidine-1-carbaldehyde
No. 381: 4-{3-[4-(benzyloxy)-3-methoxybenzyl]-7-fluoro-6-[2-fluoro-1-
20 (fluoromethyl)ethoxyl-2,4-dioxo-3,4-dihydroquinazolin-1(2H)-yl}piperidine-1-carbaldehyde
No. 382: 4-[3-{4-[(3-chloro-5-fluorobenzyl)oxy]-3-methoxybenzyi}-7-fluoro-6-[2-
fluoro-1-(fluoromethyl)ethoxyl-2,4-dioxo-3,4-dihydroquinazolin-1(2H)-yljpiperidine-1-
carbaldehyde
No. 383: 4-{7-fluoro-6-[2-fluoro-1-(fluoromethyl)ethoxy}-3-(3-methoxy-4-{[4-
25 (trifluoromethyl)benzylloxy}benzyl)-2,4-dioxo-3,4-dihydroquinazolin-1({2H)-yi}piperidine-1-
carbaldehyde
No. 384: 4-[3-{4-[(2,5-dichlorobenzyl)oxy]-3-methoxybenzyl}-7-fluoro-6-[2-fluoro-1-
(fluoromethyl)ethoxy}-2,4-dioxo-3,4-dihydroguinazolin-1(2H)-yljpiperidine-1 -carbaldehyde
No. 385: 4-{[4-({7-fluoro-6-[2-fluoro-1-(fluoromethyl)ethoxyl-1-(1-formylpiperidin-4-
30 yh)-2,4-dioxo-1,4-dihydroquinazolin-3(2H)-yl}methyl)-2-
methoxyphenoxy]methyl}benzonitrile
No. 386: 3-{{4-({7-fluoro-6-[2-fluaro-1-(fluoromethyi)ethoxy]-1-(1-formylpiperidin-4-
yl)-2,4-dioxo-1,4-dihydroguinazolin-3(2H)-ylimethyl)-2-
methoxyphenoxylmethyl}benzonitrile
35 No. 387: 4-[3-{4-[(4-chioro-2-flucrobenzyl)oxyl-3-methoxybenzyl}-7-fluoro-6-[2-
fluoro-1-(fluoromethyl)ethoxy]-2,4-dioxo-3,4-dihydroquinazolin-1(2H)-yllpiperidine-1-
carbaldehyde '



The conpounds of fornmula (le) and (If), in which R2 nore particularly
represents a group of type-CH2-NHC(O0)Rb, Rb being defined as in the
conmpound of forrmula (1), can be prepared according to the followi ng Schene
4. WO 20W0 2090/48%9138/ FR2010/ 050549 30 in the 6 positi oPCIIFRY0/050549

gui noazol i nedi one structure (see, forRe; npl e, compound (XVI11)) but that
it is also possible to have a second lgroup, as defined in the general

formula (1), | > 7 | 14 on. t he s 'n Ilned The
reduct  on of NeSH BTG A0 oot e n e SR op B rR S HR thf e R
and 5 PG flagre-laffiudeiiatimd)etiosyie?, 4-divxoR3- dijjnydnmnumdmﬂmﬂagép}dbhganbalen’g boc,
results ip, rthf?jeﬁfHer esponding anilino derivatives (X0(11) which, by a
reductive amnation reaction in which they react in an acid medi um and

advant ageous| Yoi #8%: Hel7flueretri2flearod -(fluaigmeilyatomnyl-3-BuliBrhudroxduginayhoxyl-
triacet S’XBbﬁétﬁB&%éhﬂﬁ}rz Wdﬁd?(oas @emg%admgioiﬁnor(ﬁwj ?\}pﬁﬂénﬁ?ne-‘! -BarBBiueRy2C

represents a | oxycar Onizig ctive m nes, %‘%I ve COI'TpOUﬂdS

of formula 10 Q: Ayl7-TINArase: ‘ﬂHH"qbéa%W)PZSﬂ W?W%YP%‘F%W[ ugfeyl-
chl or of or (fatoeomethylydih(ﬂd?} E{4-¢@w$aerﬁysircﬁ;u(r@iolﬁ6)(2alb b’Wpe@rrdmepu@érbawcaﬂ

o nazol i nodi Ste2h radade sRmE bk ekiey @ﬁ"»ﬁ%‘%%ﬂ;?aﬂ&é’réf@siffﬁqa@aﬂl yois
reacti on iflvogsorbatbylietimegi-2h-diovad-3, heirhytiyocmirtaaulm 1(abi)-yRrapdridine-Weathaliebpdgpound

of forgyla (VN'S) 893: Q-{g‘-}hx@ ngfcrilo?o%%l Qéﬁz*rﬁﬁgzchqr% @ﬁ\ewgéiﬁgﬂ?ffl opspul a

(1), foll owed t’ranol ecul ar zati asrc

medi um  THeflymp- 19(1'"6@{9"\96‘!3/8?@95!{11%/4 dioas@@)ﬂr figydrapdinapednt(3H)eylpipegdinerl-an aci d
medi um t oca@aldehvdan t he conpounds of fornula (XXVI) which, by acylation,

gi ve conmpound ngfor s as defined for the

conpound of f {l&lﬂuel"gé B@‘%F%ﬂ'é@*ﬂqr%elﬁ'lqgﬁﬁo’&yﬂ Tl Smypipeidi-dxlied by a
Egg{) ggengI2)él]c8di16xd~¢,a0d|hymﬁadtma;zbhﬂﬂr%3@|ﬂﬂ-yi}ﬁi§l}gﬂgﬁ@1w3 gidkﬂﬂﬂtlbgenr(zlrzegéés&lﬁiodﬂﬁkényt hte he
compounds of 1B iRl sl Bisk) ThaTamBlbyIRREB L B R i

It is obv L?Moxma.ﬂ-cﬁhmcamazsm Ba%lj—yl}methyé) 2methoxyphebg 3,4-dizhposbdnzems-t o_
choose, bRsndts ght of his know edge and the literature, other appropriate
protectlve Erou whi ch nake 5 possible the introduction of all the groups

described in NQe%%ﬁe‘i’éthlﬂfﬂ*Nﬁﬂ“&{?(ﬂle-G [2-fluorovirédivorametied)efwuy!-6f- f or nul a

(1) conpr fRSiphatindgaslara Mgxo-1 - REbH-3 i stinction by one
of the @ynt ﬁg’tpﬁbc rg tgg de crc: bed I?g(r)%[ %@&?Mi WQPZdCT/ FR2010/ 050549

32 conPBuARNGXYPEYEPIEARES t h t he |nvent|on These procedures and
exanpl es are not I|mt| ng and serve onIy toillustrate the present

e & S PERSEIE e ES LR Bl red R R, TRER R ©
ilustrated in the following Schemes 1 to 4
In that which follows, the term “leaving group” is understood to mean a group
25 which can be easily substituted, with departure of an electron pair, by cleavage of a
heterolytic bond. This group can thus be easily replaced by another group, for example
during a substitution reaction. Such leaving groups are, for example, halogens or an
activated hydroxyl group, such as a mesylate, tosylate, triflate, and the like. Examples of
leaving groups and references for their preparation are given in “Advanced Organic
30 Chemistry”, J. March, 3rd Edition, Wiley Interscience, pp. 310-316.

The term “protective group PG” is understood to mean a group which makes it
possible to prevent the reactivity of a function group or position during a chemical
reaction which may affect it and which restores the molecule after cleavage according to
methods known to a person skilled in the art.

35 The term “temporary protective group for amines or alcohols” is understood to
mean the protective groups such as those described in Protective Groups in Organic
Synthesis, Greene T.W. and Wuts P.G.M., published by Wiley Intersciences, 1999, and



type (Waters) or of ZQ 4000 type (Waters) in positive el ectrospray

I oni zati on node; - the NVR (nucl ear nagnetic resonance) spectra are

produced on a Fourier transform spectronmeter (Bruker) at a tenperature of

300C (exchéngeilnedstdot ons not recorded); 10- s = singl RCT/FR20100A0548t , -

m= multiplet, - br = broad signal t :éaripl et, 15- q =.quartet - DVSO d6
= deuterated di methyl sul phoxide, CD& deuterated chloroform The

i xtures ool ERo ke BUBR bLEGGR HbUTiRGhe vedd 0 The

NVR spectra an confirmthe’s ur es the conpounds 20
obt ai ned accor Mentien mame ewrdepioe sxaraplewof tammmmrgtﬁpﬁ\@sgmaforfamh&w t he

fol | owl ngpaklicyt ehipaied Rubted teﬁ-gNtO)@E%QﬁVltElieé\%ble in fﬁgg&j mBhIHl,

acetate 25 ACOH acetic acid dirazabicyc
di chl or onBEPAREYERTEONY, ?ieéi"%lﬂ? one"EM‘Pﬂ?"BWAB) MRGSAN 0 PYHEHVE dDEUPE oI at e

30 DI EAs danbasapubomdsarnyﬂﬁ;glawa sdﬁlé\l-amynebiéyé fsuchpsg %ﬂ%ﬁ Qi etmt«lf&ﬂmﬁ iRy U

0, oenzot L anclade L1ty LBt ol e orceearlin S
triacet oxphxbecciivy@rmqbe féTalcatnbs emphmmpeuat as tetrakifdropyranyl, methyloxymethyl or
2010/ 1091%@[&5%%)95%%@ and benzyl ethers, or temporary protective groups for

carbonyt derivatives, such as linear or cyclic acetals, such as, for example, 1,3-dioxan-2-

10 vyl or 1,3-dioxolan-2-yl; and reference may be made to the well known general methods
described in Protective Groups, cited above.

A person skilled in the art will be in the posmon to choose the appropriate
protective groups according to the circumstances. The compounds of formula (I) can
comprise precursor groups for other functional groups which are generated subsequently

15 in one or more other stages.

In the general synthetic schemes which follow, the starting compounds and the
reactants, when their method of preparation is not described, are commercially available
or are desctibed in the literature or else can be prepared according to methods which are
described therein or which are known to a person skilled in the art.

20 The pure enantiomers of the compounds in accordance with the invention can be
obtained from enantiomerically pure precursors or else by chiral phase chromatography
or else, when the compounds comprise acid or amine functional groups, by selective
crystaliizations of diastereoisomeric salts obtained by reaction of the compounds (1) with
chiral amines or chiral acids respectively.

25 '

The compounds of general formula (1) can be obtained according to the following
Schemes 1 to 4. Out of concern for clarity, the group R, has been chosen as being a
hydrogen, p and p’ represent 1 and 2 respectively and the R, and R; groups have been
set as indicated in the schemes. However, it is to be understood that R4 can be as

30 defined in the general formuia (1), and R; and R; can have the positions indicated in the
general formula (1) and that p and p’ can be as defined in the general formula (1).

The synthetic routes described below serve solely as illustration and are under no
circumstances limiting. A person skilled in the art can apply without difficulty the teaching
below to the compounds of formula (I} for which R, Ry, Rz, Rs, R4, Ra, Rb, Re, m, n, p, p’

35 and q are as defined in the generat formula (1).

According to Scheme 1, the compound of formula (IV) is obtained by a reductive



mn: mnute THF: tetrahydrofuran NEt3: triethylamne TFA: trifluoroacetic
acid 5 EXAMPLES The foll ow ng exanpl es descri be the preparation of sone
conmpounds in accordance with the invention. These exanples are not limting
and serveWmRg10/¢0914sustrate the present 10 invention. Ee/PRIPRIIGSEBlgt he
conpounds in the exanples refer to those given in the table below, in which
the chem cal structures and the physi ced® propert| es of a few conpounds in
accor dance,_w hthetlnbentlo are illustr a}t? F IVPLE 1: Conmpound No. 6
15Pr epar afninatign reaction by reacting a compound o ormuia (Il), in which R’ represents a

{(3- (3, 4- (Lres)adyyprong wh) R} i s ﬂefmpllfcpn the cbmhipburk Mﬂﬁ)rrﬂuié(n‘ WEEK @-compound

1,2,3,4- | |
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no} pi peri é?ﬂ@l"@é@tb@&??rﬁwéﬂm@m@@ YaroupD oH3i® ce@pound of formula (i) is a
2010110§16§)‘?§f&5 '@Qﬁﬁ)/f%%‘lgm% functionafl ’%{Hﬂiﬁ(g\}”&t ﬁ'ralye?tﬁ/aﬁ ag@gﬁm be tert-

2-am no- 5- ‘g enzyl oxg) benzoate, 3.
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i rradi at edcymdera@ommy RWa¥Rohs ael kﬁ&b@tcﬁﬂ%eh’&h@kﬁ%@ﬁn ﬁ’lexéry )\mlﬁta%nlélﬂﬁ dror 20
ots_of
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The conbi alsy gromjucan Byl grakip whigh is Bubstitited. A hpdrolygia nésctibh a5 8 basicWasdig Wi t h
wat er , : at ur.at e

ol ut | &% MaKee APUBeRE sHInet it BOs B oD YRt Folivstiateea
under redwiea gomosnd of formalar @41),daavhich Bhis@satediged fdrdble compolndef fgghula

el ution bgj, r}g lﬁ]@rtﬁ'tﬁ@ c@hhboifﬁdé"o%rrﬁﬁl%ﬁ\lﬁ]igeﬂﬁ%?a dé&ﬂérec c{é&(t@ﬁ regét@'njﬁls far

as (30/70 } expecte rod
1, 1- Di et ﬁ:yr]ne :um makes it p055|ble to obtain the qumazolmedlone derivatives of formula

4-( | 4- (benxymvem)rotécwéajrb@xPea’bbmydrmﬁa%mclnhﬁeﬁ GraRl I8 SLIPSLRRXY) Q85RAME:] am n
o} pi pepi dine-1-car b&%‘ﬁ’ da (I;(':l-_B
example in acid nmedium when isa boc to give the compounds of formula (la) which
give, by an acylation reaction, the compounds of formula (ib).
The compounds of formula (la) are compounds of formula (I) and can act as

intermediate for other compounds of formula (1), such as the compounds of formula (Ib).



H3CHC J-O0H y O N O 15 Am xtureof2

gof 1, 1-di met hyl et hyl 44[ 4- (benzyl oxy) - 2-

(met hoxycar bonyl ) phenyl ] am no} pi peri di ne- 1- car boxyl ate obtai ned in st age
1.1, 0.87vwd 20foMogrs 1. 78 m of IBCF and 1 g of NaOH i rpdfrrbofd/o5¢5a0i S

' |rrad| ated under a 20 mcrowave field at_80C for 30 mn. The sane reaction

is repeated with 4 other lots of 2 g of2h, 1- di net hyl et hyl
4-114-(benzy|oxy)-2-(nethoxycarbony|ég@éﬁél]anlno}p|perldlne 1-

carboxyl ate. The 5 reaction nedia ar ilned. The conbi ned product is
taken up in AcCEt and filtered, and the filtrate is evaporated under
reduced pressure. The residue is chromatographed on silica gel, elution
being carried out with an AcCEt/hept%ﬁe m xture, 25 (I8/ 90, v/v) as far as
(50/50, v/v), to give 9.3 g of the ¢xpected product.

. 2010/ 109148PCT/ FR2010/ 966649 35 MO AN M A n
4-y1}[ (2- et Napox yYEehonyna )\lbenzomlaaal d c&orC Hadonis 0- Na+
Am xt ur eof o darrgg Nyt et h
(et hoxycar bonyl f%%enyl 2- met Ryl prg{ﬂ Fky) car bon§¥] ami ?RF}Rpl peri di ne- 1-car bo
Xyl ate obtaingg in sta 2 and 344 m of 2N NaOH p#p 57 ml of MeOH is
heated at 100C for il’he solution is evaporated under reduced pressure

and DCM i s added. Dry| ng®i s carried out over Na2SO4, filtration is carried
out and the solvent is d¥hporated under reduced pressure to give 8.7 g of

t he expected product. 10 Stage 1.4: 1, 1- D met hyl et hyl

41{ 4- (benzyl oxy)s.2- [ (3, 4- di met hoxybengyl ) car bam)yl ] phenyl Hi sobut oxycar bonyl
) am no] pi peri di n.e 1-carboxyl ate HC HG)-O H3C

N
m{ n
N-COOR"  Acylation N-COORE~__-R3  cyclization
X | nﬁ = ‘C@i
R2 COONa \/@ERa R2 R3
H . o
(Vi) {vin (viily ('X)

OY R

N
o m( n
_Deprotaction l@r\f\/@ Acylation /C(: i@
—— N

{la) (ib)

The compounds of formula (1) for which R; represents -ORa, Ra being as defined

5 for the compound of formula (1), correspond to the formula (Id). They can be obtained

from the compounds of formula (X) according to the following Scheme 2. The

compounds of formula (Ic), obtained by a hydrogenolysis reaction on the compounds of

formula (X), are subjected, for example, to an alkylation reaction with an alkylating agent

of type Ra-X, in which Ra is as defined for the compound of formula (1) and X represents

10 a leaving group (such as a halogen atom, for example), in the presence of a base, such

as caesium carbonate (Cs,CO;3), or also to a Mitsunobu reaction (Synthesis, 1981, 1)

with an alcohol of type Ra-OH, Ra being as defined for the compound of formula (1), to
give compounds of formula (ld).

The compounds of formula (X) and the compounds of formula (Ic) are compounds

15 of formula (1) and can act as intermediate for other compounds of formula (1), such as the

compounds of formula (Id).



15 Am xtureof 6 gof sodi unsal t of 5- (benzyl oxy)-2-({1-[(1, 1-

di met hyl et hoxy) car bonyl ] pi peri di n-4-y1) [ (2- met hyl pr opoxy) car bonyl ] am no) ben
zoicacid obtained in stage 1.3 and 4.42 g of DOEA in 250 m of DWF is
stirred aw@eofamModmi8nin. 6.48 g of HBTU are added and tHQT/PR20107650539! ef t
stirring for 30 mn. 2.48 g of 20 verattylam ne are added and the reaction
mxture is stirred for 48h 00. It is evéo%orat ed under reduced pressure, the
residue is taken up in AcCEt, washed with a saturated WO

20101109148PCT/ FR2010/ 050549 36 NH4CI solution and with a saturated NaHCO3
solution, dried over Na2SO4 and filter&theared2t he sol vent is evaporated
under reduced pressure. The residue is chromatographed on silica gel,
elution being carried Bsg®with an AcOEt/ heptane mi xture, 0428/ 80, v/v) as
far as (60/40, v/v), togive 7.5 g of expected product. 5,stage 1.5: 1,1-Di
met hyl et hyl 4-[ 6- (benzylfoxy) - 3- (3, 4- di net hoxybenzyl) - 2, 4- ¢fi oxo0- 3, 4-

di hydr oqui nazol in-1(2 %”pi peri di ne- 1-carboxylate H3®& -)-00 H3C 10
Am xtureof2.5 gofl, 1-4i hyg44{ 4- %Pe@f& oxy)-2-[(3,

di met hoxybenzyl ) car ) (i sob&‘[fgxycaﬂbonypam
xyl at e obt ai S R34 g of NaCH in
irradiated u amcrcxwavefleld at 110C for 30 mn.
repeated with 2 other Igjs of 15 2.5 g of 1, 1-di nethyl ethy
4-[{4- (benzyl oxy) - 2-[ ( 3¥4- di net hoxybenzyl ) car banoyl ] pheny{l€)0sobut oxycar bony
pam no] pi peri di ne- 1- car boxyl ate. The 3 reaction nmedia are conbined. The
conbi ned product is taken up in D@\A&,wvashed with water, dried over Na2SO4
and filtered, .and the solvent is evaporated under reduced pressure to give

6.6 g of expected product. 20 StageMy,. 6:
6- (Benzyl oxy) - 3- (3, 4- di net hoxybe -);iL (pi peridin-4-yl)quinazoline2, 4(1H, 3

pl\(feor | @1- car bo

sane reaction is

14) -di one WO 2@ili&ioh09148PCT/ FR2010f 050549 37 A mxture of 3.5 g of
1, 1- di net hyI et R¥K 416- (benzyl o ‘6@ 1Bt hoxybenzy1l) -
2, 4- di oxo- 3, 4- di-hydr ogui naszb Eri di ne- 1- car boxyl at e obt ai ned
in stage 1 5 or Mitsunobu 3
Ra-QH o
(id)
5 Alternatively, the compounds of formula (Id) can be obtained by following the

procedure described in Scheme 3.

The compounds of formula (XIlI}) are obtained by a nucleophilic aromatic
substitution reaction involving a compound of formula (XI), in which R’ is as defined

10 above, and an alcohol of type Ra-OH, in which Ra is as defined for the compound of
formula (1), in the presence of a base. The reduction of the nitro group of the compounds

of formula (XIl) results in the corresponding anilino derivatives (XIll). ‘A reductive
amination reaction with a compound of formula (1ll), in which PG is a protective group for
amine functional groups, such as, for example, boc, results in the compounds of formula

15 (XIV). The compounds of formula (XV) are obtained by reaction of a compound of
formula (XIV) with potassium isocyanate (KNCO) in an acid medium. An intramolecular

- cyclization reaction in a basic medium makes it possible to obtain the compounds of
formula (XVI). The protective group PG is cleaved by methods well known to a person
skilled in the art to give the compounds of formula (XVII). An acylation reaction results in

20 the compounds of formula (XVIIl). Finally, the compounds of formula (Id) are obtained
either by an alkylation reaction with a derivative of type (XIX), in which X represents a
leaving group, such as a halogen atom, in the presence of a base, such as, for example,



5and 25 m of TFAin 50 mMl of DCMis stirred at AT for 2h 00. The m xture
is neutralized with K2CO3. It is filtered and the filtrate is evaporated
under reduced pressure. The residue is taken up in DCM and washed with a
sat ur at edWQ ECGDH189148 i on and then with an 8% NaOH sol utFgmMFRIOHD/G5TU5481 on
is dried over Na2SO4 and filtered, and the solvent is evapor at ed under
reduced pressure to give 2.67 g of the pect ed product. Stage 1.7:
4-16- (Benzyl oxy) - 3- (3, 4-di net ho I, 0X olinl(2
o ] o perreteabotdien af HER i MEsaDab feacton WA Retad 2 @Pﬁ% Bpedid

6- (benzyl theygonBauddd {CdXirand O B isyds) definegpapevd. di n- 4-

yl) qui nazol i ne- 2, 4(11-1, 31-1) - di one obsg,! ﬁgedén stage 1.7 and 0.113 g of
anmmonium formate in 5 mM of ACNis irradlia under a mcrowave field at
140C for 1h 00. The m XfJt&..S filtered and the filtrate is evaporated

under reduced ur e trgnag ve 0. 62 gho,t he 20 expected prodyet. WO
20101109148PCTH 2010/ QB2 38 )Q,]‘H di neffue hal deh [de[FI", ro A
mxture of 0.%618 §°8F  Rreon COOR COoR

4[ 6- (benzyl oxy) e®- ( 3, 4- di net hoxybenzmlq) 2,4-dioxo-3,4- 5 oy

di hydr oqui nazol i n- 1( 2H) -yl ] pi peri di ne- 1- car bal dehyde obtai ned in stage 1.7,
0.44 g of ammonium formate and 0. 124 ¢ of Pd/C (10% in 10 m of EtOH
purged beforehand with nitrogen is irradiated under a mcrowave field at
80C for 2h 00. The mxture_is filtered and the filtrate is evaporated under
reduced pressure to give 0,513 g of the expect ed’Gpr oduct. 10 Stage 1.9:
Conmpound No. 6

{(3-(3,4-Di n&t.Jamgybenzyl ("i for i peri di % 1) - 2, 4-di oxo- 1, 2, 3, 4-

t et rahydr oguiPagl i n- 6- }ace?% 'FI‘I l e HI NtCOIG  Cyclizaton 0. 17 g oOf

413- (3, 4- di net Rexybekrs by dr oXyeo2, 4- diray s i hydroqui oqui nazol i n1(2H) -yl
] pi peri di ne-1- bal dehyde obt ained in stage 1. 8 and 0.25 g of Cs2C33 in 3
m of DM ar@(@?mred forf™5 min at AT. 0.056 §Vbf bronpacetonitrile is
added and the rgaction m xture is subsequently irradi ated under a m crowave
field at 100C fgr 15 min. It is 20 filtered and evaporated under reduced
pressure. The residue is chromatographed on silica gel, elution being
carried out with an MeOH DCM m xture, (1/99, v/v) as far as (4/96, v/v), to
give 0.112 g of thg expected product. WO 2010/ 109148PCT/ FR201Q/§'9|50549 39

EXAMPLE 2: Conpoung _No. 3 Pr epar at ion of
{(1- (1-acetyl pi pefi din-4-y1)-3-(3, 4-di @x benzy1l).- 2, 4- di oxo 3,4-tetra
hydr oqui nazol i n- 6- ?noxy} aéﬁﬁ%wn&f rile Ir-ﬁ v HZ%,)':L m m
_ o N0 N0
Ra. OQ%/NH Ra. OQZH,NH Ra. ,.@:WNH
o) o o
(Xviy (XvIty XV
O R

Atkylation

R3
x\/@:m m( E\(:I n
XIX) N0 R3
or Mitsunobu Ra‘o/@”)\f\/@ Rz

(id)

The compounds of formula (le) and (If), in which R, more particularly represents a
group of type-CH;-NHC(O)Rb, Rb being defined as in the compound of formula (I}, can
be prepared according to the foliowing Scheme 4.

10 It is understood that, in Scheme 3, the R; group illustrated is of -O-Ra type and is



5 Stage 2. 1:

1- (1- Acetyl pi peri di n 4-y1)-6-(benzyl oxy) - 3- (3, 4-di net hoxybenzyl ) qui nazol i ne
2, 4( 1H, 3H) - di one 0.14 g of acetyl chloride is added to a m xture
of 0.6 g OCDGWéﬂQmsoxy) 3-(3, 4- PCT/FR2010/050549

di met hoxybenzyl) - 1- (pi peridi n-4-yl)qui ol i ne-2, 4(1H, 3H) - di one obt ai ned
according to stage 1.6 and 0.24 g of NEC3 in 10 n1 of DCM cool ed to OC. The
m xture i Heib pasifioatofl ATe quisoarofidiornet strustuna $deed fdrwixamply, tbmposad POaRgd

NH4C1 sol d n t filt s eva t ed ynder
reduced ppéfs@gtr @%talgé %BEJ.@Q%%F} % %’ Sgﬁ%‘dhlgb%@%da%p%tﬁﬁgtm the g%ieé@efoﬁn
Conmpound [h.inthe 7 p03|t|on of the same quinazolinedione group

1- (1- Acetyl pi 1 3, 4-di hoxybenz -6-h xyqui nazol i ne2, 4(
TH 311t one. TR SR 3 B8 TR LR GROPUBBRIGS b Goe (O e R and °= 4
OIAm xt Er BoPE Gali@ca‘sldéfﬂned?:abqvleplﬂ]&eﬂmlg“mlﬁa )aﬂ)/arﬁaéélﬁl@!%/y!é@w)bo% ('é’s,uﬁs m the44

i met hoxyhenz uinazol ine n i ned in stage 2.

ot "5 o aarebiity AR oG Tyat OB Mk, BY Suscidive §minatin etben niibeh

bef or ehantheyirehctrin tancugmwmeamr aadi n@iariagendsy iRt SreseRéeoild féddcrﬁg ek for
2h 00. The rﬁgxturgluls filtered and.the filtrate i.s evaparated un er reduced

pressure to gfve® %tr@cgtpxuk?oéolyaﬁg%t\grg] Br erpRaund 1¢f Jeryda 4118, incwhis No.
3 (dptedehtshe bewwmycdrborﬁyl bro‘iec)tlk/é gsm(o?foéammageghowbeaaryds) of2foﬂ'n19|a

Ilg)(;o-l%“g @pélli) tAenteqc?( |orr1(|? utlon w% an alkrgfi or:gry[ &ﬂ%f%?rﬁ%t%”h%ﬁroh% representsa 9 o
1- (1- acet w1pd3@€a1k5d ighoulr Srlan 3mfl Yrdup wmhh%ubetnatﬁ&) rBully H eV EBhAamRs dre-
2,4(1H, 3 n&i@\t) al.unedln stg%g 2.2 and 172 of C52003|n3rr1 of DWF
are stirr dmf"%r hilfe Auingzoling 8@“8'9%?%%@6’89'6&?@‘?’0 can pg ohtairad Bhd t he
reaction Rydsblysie reﬁctlﬁhmﬁqjéei&trhe’dlumrai‘ﬂ'tﬂé#ﬁy%”@ﬁbllﬁg @a@ﬁ%ﬁﬁafdoﬂ%uﬁa 100C
for 15 mn tered and the filtrate is evaporated under reduced

pressure. ﬁ*ﬁHﬂF'@éV[!Lén WBicR Redhas Safr"z?&rfeuthsﬁommﬁeeofziw@ela (Nefollewerh bhanng

carri eds OltitrafioldtuRi ¢ Qéﬂdﬁ@%éﬂoﬁﬁ#é%askHe%%meﬁ@ PGS b SrekdHiP8 1 ), to
give 0.094 g of tpe j(>e&;<f}oect ed product. EXAMP gr ﬁﬁgﬁ 5 é’dfﬁ bol i
subsequently cleaved in an acid medium fo result |n the compounds of formula {(XXVI)

which, by acylation, give compounds of formula (XXVI1), in which Rb is as defined for the

compound of formula (). The PG protective group of (XXVII) is cleaved by a

hydrogenolysis reaction to give the compounds of formula (le). Finally, the compounds of
20 formula (If) are obtained by an acylation reaction on the compounds of formula (le).



WO 20101109148PCT/ FR2010/ 050549 41

Synt hesi sof 413- (4- chl or obenzyl)-6- (2, 2-di f | uor oet hoxy) - 2, 4- di oxo- 3, 4

di hydr ogui nazol i n-1( 2H) -yl ] gi peri di ne- 1- car bal dehyde H 0 5Stage 3. 1:

Met hyl 5- WO 2089/1091#8oet hoxy) - 2- ni t r obenzoat e 8. PETYFR2010/050549

2, 2-di fl uoroet hanol are added to a sol L313£1i on of 17.31 g of nethyl
5-fluoro2-nitrobenzoate, 9.64 g of NEt3 'and 32.71 g of
2,8,9-triisobutyl-2,5, 8, 9-tetraaza- 1ScHdm@hosphabi cycl o[ 3. 3. 3) undecane in
250 m of anhydrous THF. The m xture is stirred at AT for 30 mn. The

sol vent is evaporated under reduced pressure. Water is added %nd extraction
is carried out with AcOEt. The extract is washed with a 1N aglieous HCl
solution, with water and then with a saturated NaCl sol uti oAt is dried
over MySO4 ang, f Ped, raitont he SOl NH, S eg;,é:ﬁb,? at ed ugj@ﬂ!educed
pressure tofgr godaf_Tﬁe_IS PEX% Tﬁﬁé ta@en t hyl

2-am no-5- (2, 2-di fl uor oet hoxy) benzoat e T -90, CH3 0 2021 g Tt net hyl

5- (2, 2-di fl uor oet fxay) - 2- ni t r obenzoapepobt ai n n stage &Xfy and 1 g of
Pd/C (109% in a mxture of 300 mM of AcCEt, ™of EtOH and 5 M of AcCH
are stirred at AT under a hydrogen at rmsphere 24h 00. The m xture
is filtered and evaporated under reduced press(u e to give 18.69 of the
expected product. WO 20101109148PCT/ FR2010/ 050549 42 Stage 3. 3:

1, 1- D met hyl et hyl 1. Hydrolysis P&

4- ([ 4- (2, 2-di fl uoroet hoxy) met hoxy@anlab@nyl ) phenyl ] a }pi peri di ne- 1-car
boxyl ate H3C n " ,
N-COOR" R3
. PG'"E\/CECOOR- el PG'—N\/Q;;{/@

3. Cyclization
XXy
PG PG
N X
n
Deprobacﬂon \f Acylation N\fo R3
VJ@’T ﬂ o MO
o
XV _ POV
QO R

Dapro’cechon on N. -0 R3
\/@’r\f\/@ = RbT “x/@ln:’f\/@&a

(te) | (10

It is obvious that a person skilled in the art will be in a position to choose, in the
light of his knowledge and the literature, other appropriate protective groups which make
5 possible the introduction of alf the groups described in the general formula (1).

When the compound of formula () comprises a bridged ring, it can be obtained
without distinction by one of the synthetic routes described above.

10 The foliowing procedures and examples describe the preparation of some



H3C*0 a() H3cr 5 A mxture of 4 g of nethyl

2-am no-5-(2, 2-di fl uor oet hoxy) benzoate and 6.88 g of 1, 1-di nethyl et hyl

4- oxopi peri di ne-1-carboxyl ate obtained in stage 3.2 in 15 m of AcCH is
heat ed at WOO@M09BiBrin. It is allowed to cool to AT artT/FR2M100650549
NaBH( OAc) 3 are 10 added. The m xture i532|J eft stirring at AT for 12h 00. It
is extracted with AcOEt and the extract¥ s washed with a saturated K2003

sol ution aospbivess inidcBordahed with tthe svenfictd TPuSS phMESEHres fankit @RI Sre not

evapor at e nder .reduce ressure to give 6.63 of the expected product.
:|_5s{3 age 3%@1‘&*“9 and Sve,%?ydgH,lE{Sﬁ9{eépﬁ9[e%ent mven?lon.g P P

4-{car banoyl[ 4- (2, 2-di f| uor oet hoxy) - 2- (et kor ycar bony1) -

phenyl j am nol pirggi di ne- 1-car boxr\al %te H3CQ\1 H3CG-0 H3Cy F10 r NH2 0-CH3
201.95 g of polHEERRASALEEPRASXATPIESSIMEi on of 4 M of water are added to
a solutéon of 6,63

of 1.1-dinethyl ethyl

31040 (5°5- i B DR SRR A MEtIHERS O 81yl Agagrometer of Platform LCZ
am nol pi pépedWaters) craoflZax $0GH §pe Pivatensidn bosithisagect®sBraynomghtivh neddeAcOH.  The
mxture is WO 201 10 49, 4 irred at AT for 12h.00. It
is extracted wi ﬁ% &@@g%ﬁ%ﬁ@gﬁ%@r éteg?ﬁ)a?"scg\)mé%ﬁééa Wt r?f%&%saﬂhﬁe WSt
sol uti on &aAosfofespegtiamaien drukar} at g temperdtwe of 300Tlexchangesbdpmitzhs not
evapor at e(ﬂedé,&q&j); reduced pressure to give 6.95 g of the expected product.
5St age 3. 5: _ .1, 1-D et hyl et hyl
416- (2)9- di f | uoP FEMRy) - 2, 4- di oxo- 3, 4- di hydr ogui nazol i n1( 2H) - Api peri di ne- 1
-carboxyl ate H3E dddfet,) - 00 H3cr 102.5 i
gof 1, 1-di net hy[%tgﬂuﬁi-p{e?’ar bamoyl[ 4- (2, 2-di f | uor oet hoxy) - 2- ( met hoxy-

- br = broad signal

-t = triplet,

15 - q = quartet

- DMSO-d; = deuterated dimethyl sulphoxide,

- CDCl; = deuterated chloroform.

The mixtures of solvents are quantified in volumetric ratios.

The NMR spectra and mass spectra confirm the structures of the compounds

20 obtained according to the exampies beiow.

in the examples which follow, the following abbreviations are used:
ACN: acetonitrile
AcOEt: ethyl acetate
25 AcOH: acetic acid
DBU: 1,8-diazabicyclo[5.4.0Jundec-7-ene
DCM: dichloromethane
DCE: 1,2-dichloroethane
DIAD: diisopropyl azodicarboxylate
30 DIEA: diisopropyiamine
DMF: N,N-dimethylformamide
EtOHM: ethanol
HBTU: O-(benzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafonrophosphate
IBCF: isobutyl chloroformate
35 MeOH: methanol
NaBH(OAc);: sodium triacetoxyborohydride
AT: ambient femperature |



car bonyl ) phenyl ] am no} pi peri di ne- 1-car boxyl ate obtained in stage 3.4 in
solution in a mxture of 10 ml of dioxane and 5 m of a 1N agueous NaCH
solution are irradiated under a mcrowave field at 130C for 30 mn.
Extracti oWO 20¢a098Bt8 out with AcOEt and the extract isPOIWR20107€5D540th a
IN aqueous HCl solution, washed with er, dried over 15 MgSH4, filtered
and evapor ated under reduced pressure. e residue obtained is triturated
in an AcCﬁlig_g%@ne m xture to give the expected product. The sane reaction
is reproduc h 2 other lots of 2.5 g of 1, 1-dinethyl ethyl

4- { car bandiif} tetgpydrofuran

di fl uor oe X hoxycar bonyl ) phenyl ] am nol pi peri di ne- 1- car boxyl at e
obt ai ned Nr%@s?e@ﬂ%mjé dgl ve, in tot al, 5.63 g of expected product. 20

St age 3.6TFA: trlﬂuoroacetlc act

6- (2, 2-8i fl uor oet hoxy) - 1- (pi peri di n-4-yl ) gui nazol i ne--2, 4( 1H, 3H) di one 44
A solutio g of 1, 1-dinethyl ethyl

4-16- (2, 2Eﬁﬂ-€lﬁet hoxy) - 2, 4- di oxo- 3, 4-

di hydr oqui nazol i n-1(2H) -yl ] pi peri di ne- 1- carboxyl ate obtained in stage 3.5
in 70 M ohefelloWiry S&nfpldsSdellivd £@ Sﬁ%pa‘ha—tlcfrpéf s%hweo&nmﬁ@uﬁﬁm ¥RBkddrRe with

evaporate under reduced pressure ive t he expected product
in the ot Brertion. f15es @x%{epl.s &g ot t_tﬁn ge a3'|d7serve only to illustrate the present

" 4-16-(%0 2TrDbH|dipr(P@t1’ﬂ@?ﬂ59rs &f ‘ﬂ"léjb&?ﬁﬁou?ndé H'tﬁ@@k&lﬁﬂﬂe@@é@} 'td‘th%@;&lven in the
yI]plperldlne - car bal dehyde HO 7 m xt ur e of

6- (2, 2-di fq%PGMdRy‘yb'ih GB? p‘@PF’dﬁah SHU9HU5%?&%£B¢mﬁwca!(mcqpemysmfoﬁe‘ew
obtai ned bsmpbAUR i abct@shcd with tHe HveAlBIPAN Wistrgfegmt € in 28 nl of ACN and 28
m of dioxane is irradiated under a mcrowave field at 140C for 1h 00. The
15 reaction mxture is run into water. The mxture is filtered and the
precipitate iSEﬂm%Wé&ngﬁﬁﬁ&N%”‘é then with ether to give 4.47 g of the
expect ed product Compound No. 34
443- ( 41%h| or obErenaration 92{[2-(Ga4fdlumtlwmlnenyyl) -2-(1-foinupl pip@ridirdddylie2, dalioxmz ol i n
20 1(2H) -y 0/ 109148PCT/ FR2010/ 050549 45
20 1(2H) - é?gﬂ%&.@a}gq&m%%m%E&Q;%ce%%.‘?&
416- (2, 2-di fl uor oet hoxy) -2 i oxo- 3, 4-di hydr oqui nazol i n1(2H) -yl | pi peri di ne
- 1- car bai dehyde obtained inf stage 3.7, 0.096 g of 1-(brononethyl)-4-
chl orobenzene and 0.3 g o 2CB in 3 mM of DW is stirred at AT for 1h
00. AcCet is added and washing is carried out with water and then with a
saturated NaCl solution. Thg 5 organic phase is dried over MgpSO4, filtered
and evaporated under re reo\The residue i s chromat ographed on
silica gel, elution b t with AcCEt, to give 0.116 g of the
expected product_ : saurtd JNo. 49 1OSynt hesi s of
4-{343-(cycl opehfyl oxy) - 4- thoxybenz 1] -6-(2, 2-di fl uoro-
et hoxy) - 2, 4- di oxo- 3, 4- di hydf oqui nazol i n- 1( 2H) - yl } pi peri di ne- 1- car bal dehyde
HO 0.172 g of DIAD is added to a solution of 0.15 g of
416- (2, 2-di fl ugr oet hoxy) - 2, 4-

Stage 1.1:

20 1,1-Dimethylethyl 4-{]4-(benzyloxy)-2-(methoxycarbonyl)phenyljami-

no}piperidine-1-carboxylate
H,G

H.C 0 O
. Y

NH
0



15 di oxo- 3, 4-di hydr oqui nazol i n-1(2H) -yl ] pi peri di ne-1-car bal dehyde obt ai ned
in stage 3.7, 0.142 g of [4-(cycl opentyl oxy) - 3-net hoxyphenyl ] net hanol and
0.223 g of PPh3 in 3 m of anhydrous THF. The mixture is stirred at AT for
12h 00 andv@ROm0/409BWC for 1h 00. It is evaporated undePCHERRELD/PSERISUr €
and the residue is purified on silica 4 elution being carried out with
AcCOEt, to give 0.083 g of the expect edg:g oduct. 20 EXAMPLE 5: Conpound No.

20 Synt hesi sof W (n84yr3, 4ofdi Iyt mﬁxy'beth?!ym—a&ndolS-itﬁiniyibW)b@imdten 8.YY) -a, 4-

dioxo-1,2,3,4-tetr lnaolln net h

2010/ 109128%‘?“/‘*&&5‘8}1%/‘%% fijige-T;caFhgriate gt 3}55% %e”%i 0\%& iRy 10 mi of

(2)0a g_lgo I_"5 ACOH &, :&amamtuﬁwbea hmxmwaaé lﬁély(B]cﬂé@eﬂ m}tm&ir katw@trrma@&oi\ﬂz@ i C
re. of

o o Tt T Sarbe AR i RBYOIRT i 9o Gk Jenoh e o omety! 2-8ingrironi um

f or mat e5aqiseri2yldAbenzobtd?dhe thike%padtiontRedih aad c&hﬁhe@urr&eamﬁﬁﬁ@d phset w t h
r a mcrowave field at 120C for 10 5 m n.

nitrogen i |rrad| t e

m xture i éa | ‘E%Fbg égtjuﬂ}?eo’fqaﬂ'f:r%ﬁaée 1§ WRphEd M eWaighadith F‘e”‘(ﬁydf@t?dpwﬁsgur e.
The resi dgelution ahd wat:ogitaRIRINSACS; IsbRiBog&driededvdl NASOLEMDfiIEREH | Sth Pt

wi th an AcCOEt/ heptane m xt 5/95, v/v)_as far as (30/70, v/v), to give

0.2 g of CRNERLPEVIRAPRTEH (yaa%p[red q;agt;gs%sqi;e The residue is chromatographed on silica
Benzyl 4- ( bér elutiod bém@IoﬁﬁdﬂYd&Mﬁéﬁ)ﬁoﬁMhién@%&@}&%ﬂ%| VeYad BREE 90170,

car bon | { am no} piperidine-1-carboxyl ate
2010/ 1% 2@&64&#&21@1%% @Eg@zﬁjpaeﬁed product.

Stage 1.2: )
1,1-Dimethylethyl  4-{[4-(benzyloxy)-2-(methoxycarbonyl)phenyl][(2-methyl-

propoxy)carbonyllamino}piperidine-1-carboxylate

Ha(;—_
H.C 0._.0
he Y
NS He
D5
O
I
O
Cr\o/@.ros.
0

A mixture of 2q of 1,1-dimethylethyl 4-{[4-(benzyloxy)-2-
{methoxycarbonyl)phenyllamino}piperidine-1-carboxylate obtained in stage 1.1, 0.87 mi

of DIEA, 1.78 ml of IBCF and 1g of NaOH in 10 ml of DCE is irradiated under a

20 microwave field at 80°C for 30 min. The same reaction is repeated with 4 other lots of 2 g

15

of 1,1-d imethylethyl 4-{[4-(benzyloxy)-2-(methoxycarbonyl)phenyllamino}piperidine-1-

carboxylate. The 5 reaction media are combined. The combined product is taken up in

AcOEt and filtered, and the filtrate is evaporated under reduced pressure. The residue is

chromatographed on silica gel, elution being carried out with an AcOEt/heptane mixiure,
25 (10/90, v/v) as far as (50/50, v/v), to give 9.3 g of the expected product.

Stage 1.3:
Sodium salt of 5-(benzyloxy)-2-({1-[(1,1-dimethylethoxy)carbonyl]-piperidin-



A solution of 1.66 g of benzyl 4-oxopiperidine-1-carboxylate and 1 g of
met hyl 2-am no-5-({[ (1, 1-di net hyl et hoxy) car bonyl j am no} met hyGbenzoat e
obtained in stage 5.1 in 20 M of DCMis added dropwi se at AT to a

suspensi oNW@f20200009t48f NaBH(OAc)3 in a mixture of 20 nPOF/FREMGOS05A941 Nl
of AcOH. The mxture is stirred at AT f 15h 00 5 and then a further 2.04
g of NaBH(OAc)3 are added. After stirri for 6h 00, 1.66 g of benzyl

4- oxopi pedryd}(BmEtioaplopoxyRiacbaiiyijaatdelbenpsictdeed M xture is stirred at AT
for 48h 00. A saturate HCO3 solution is added and extraction is carried
out with DCM The org ase is washed with a saturated NaHCO3 sol ution
and twice with a satu (ﬁlﬁﬂé solution. It is dried over Na2SO4 and
filtered, and the fi It |$\J 10 evaporat ed under reduced pressure. The
residue is chromat ographed el, elution being carried out with an
AcCEt / hept ane m xture, (5/9 /v) a sar as (40/60, v/v), to give 1.6 g of
the expected product. Stage 5. 3;°T5Benzyl

4- ([ 44{[ (1, 1-di net hyl et hey)carvonyl | am no} net hy9- 2-

(et hoxycar bonyl ) phenyl | &ar bonyl ) ani no} pi peri di ne- 1- car boxyl ate H3C
0 H3C>r OH3 0 ®o X"and then 1.745 g of ethyl chloroformate are
added to a solu of 20 1. @-guzef benzyl

4-{[4-({[ (1, 1-di met hyl et hoxy) car bonyl | am nol et hyl ) - 2- ( met hoxycar bonyl ) phen
-yl I'am no} pi peri di ne- 1- car boxyl at e obt ai ned instage 5.2 in 11 m of DCM
The m xture is stirred at AT for 4 days. i s evaporated under reduced
pressure. The fesi EUS t Hfen B39 n ]95 n 1dfd"ﬁ9ﬁY&TWé ( 15{[M(yeraxtoxw)-2= g of

ethyl cbl gmefm&m?&wgpr@ﬁm@z-m%iﬁfbﬁﬁgc%mo‘hyﬁémm&%@ﬁ i@ J1- EQ‘BO%QO It is

evapor at ed, under. reduced pressure residue 1's romat ogr

silica gePPEinsginstagsel %@“ééﬁ‘*ﬁ BHobZN NaiQHh inghy M@Mﬁ@éb@é\&ét%atﬂ@ﬂe(? for
(10/90, vAK)ooaghé abludsn e

product. WO 2010/ bt SAef g%%dlgéderggﬂ%eﬁg)rgsﬁéagd plovt Readiéd E’h’?@ 's

443- ( 3, 4- GAEH B YeR Nae§Os - fiitration, is- earfied Byl éﬂ%dﬁ@)sebtﬁltbfolﬁy&\!]aamamg under

met hyl ) - 2 .44 [ i | ] pi peridi ne-1-carboxyl ate

5 2 TonU A Rt e ﬁ%ﬁﬁ@*ﬁe&eﬁﬁ@ Gt (2 0 di et hyl et hoxy)

car bonyP] ani no) -

met hyl ) - 2- (et fpbonyl ) phenyl | i et hoxycar bonypam no} pi peri di ne- 1- car boxy
| at e obt ai.ned e 5.3 and 0.028 g of LiOHin 5 m of THF/ H20 (70/30)
is stirred at Anl-Pionethgletingd. 4-THe(benzylaxy-2- -H3 dudieibexybienzyljcabamogliphsder  a

cvapor at cvfisdeiboiiitiaharddoleSiioerbiumi el Cakan up i n 5 m of DV

0.108 g of DI EA is addHg:and the m xture is stirred at AT for 10 mn. 0.159 |

g of HBTU is added anblsCH}e- ix0bure is stirred at AT for 30 mn. 0.061 g of
veratrylam ne i s subsebyent| y added and the m xture is stirred at AT for 1h
00. 0.5 m of DBU is added thg m xture is stirred at AT for 48h 00. It
i s evaporated under reduced pre and the residue is taken up in
AcCEt. The solution is washed”3g-+es wth a saturated NH4CL sol ution and
twice with water. It is dgle —e\Q/er 2g6% and filtered, and the filtrate is
evapor at ed under reduced esSHie. r é&dl,due is chronmat ographed on silica
gel, elution bej Nwy cOEt/ DCM m xture, (10/90, v/v) as
far as (20/80, @zato givelld. 104 g ofithe expected product. 20 Stage 5.5:
Benzyl 4-[ 6- (am - thyl) - 3- (9 4-di nmet hog('?abenzyl) 2, 4- di oxo- 3, 4- di hydr o-

qui naz%i n- 1( 2H) -yl ] pi peri di ne- 1- car boxyl at e

A  mixture of 6g of sodium salt of 5-(benzyloxy)-2-({1-{(1,1-
dimethylethoxy)carbonyl]piperidin-4-yl}(2-methylpropoxy)carbonyllamino)benzoic  acid
obtained in stage 1.3 and 4.42 g of DIEA in 250 ml of DMF is stirred at AT for 15 min.
6.48 g of HBTU are added and the mixture is left stirring for 30 min. 2.48 g of

20 veratrylamine are added and the reaction mixture is stirred for 48h 00. It is evaporated
under reduced pressure, the residue is taken up in AcOEt, washed with a saturated



WO 20101109148PCT/ FR2010/ 050549 49 A solution of 0.102 g of benzyl
4-13- (3, 4-di net hoxybenzyl)-6-({[(1, 1-

di met hyl et hoxy) car bonyl ] anmi no} et hyl ) - 2, 4- di oxo- 3, 4- di hydr oqui nazol i n-1(21-
0- 5 yl | pWw@2Dte/ned148car boxyl at e obt ai ned in stage 5.4 @ui/ERZ01005054dFA 10
9.5 mM of DCMis stirred at AT for 2h Q0. A saturated NaHCO3 solution is
added. The organic phase is dried over %2504 and filtered, and the

filt r?t 3 N$1, eV agigtont ssh wnﬁlear sata@wﬂaﬂoeﬁ%moh Odia vy 195158, Yhdt Mered,
expecte

uc 10St age
4-{6- [(acg @H?rﬁ%éﬂn?rﬁ% pj)raéed( 3"4?%?%@&1@2%@?@? residugjisgstorsategEphgdr ogui
nazol i n- 1bﬂl§)luca!bbnolembm dking oarr@@rMWthaéneAcOEﬂké%t%%ﬂt&é (36/8b, Gvpadwr i de
is added to S on of_ 0.09 of benzyl
(am nomet ﬁ?/@o‘(%?("g’ 40 Giveeh: ﬁaﬁsmqm?ductdu oxo 3, 4- di hydr oqui nazol i n- 1( 2H)
- yl]piperidine-1-carboxylate obtained in stage 5.5 and 0.09 ml of NEt3 in

3 mM of DCM and the njxture is stirred at AT for 1h 00. DCMis added and
the solution i SB#8k¥d with a saturated NHACI solution, then with a 1IN HC

sol ution, thenqWipihethdht . 1-dlBg.-3gani ¢
phase is dried ovelr % gfand Fdﬁer g'gt #&ﬁ?tﬁ@x& ﬁ%’?e%ﬁgﬁgd
under redttwdreguinazolia- 1(3HbVl}BlperlﬂDl¢-bcalﬂ)dxhbtexpect ed product.

Stage 5. 7: H.C

N-([3(34D|rrethoxyb,qe 26d|oxol(p|per|d|n40) 1, 2, 3,4-tetrahydrog
ui nazol i n-6-yl] nmet hyl }fq A mxture of 0.1 g of benzyl

4 {6- [(acetylanlno)netﬁyl] N 3,4 di met hoxybenzyl) -

4- di oxo- 3, 4-di hydr oqui naZol i h- 1(2H) - y1} pi peri di ne- 1- car boxyl at e obt ai ned
in stage 5.6, 0.016 g of a un1fornate and 0.018 g of Pd/C (109 in 2 n
of EtOH purged 10 beforehand n|tr0oen is irradi ated under a m crowave
field at 80C for 30 nln imJtered and the filtrate is
evapor at ed under_.I ed\ ce essfir e -|ve . 077 g of the expected product.

Stage 5.8: Co @ NG’

15N- ([ 3- (3, 4- D hoxybenzyl@D 1-(1- forrm-tpl peridi n-4-y1)-2, 4-di oxo-1, 2, 3, 4-
t et rahydr ogui nazol i n- 6-yl i net hyIIacetam e HH A mxture of 0.070 g of
N-{[3-13, 4-di met hoxybenzyl) - 2, 4- di oxo- 1- (pi peridin-4-y1)- 20

1,2,3,4-tetrahydrq nazol nynethy c e obtained in stage 5.7
and 0.028 g ofXamﬁ]ﬁﬁl mal:f§ 25 1)% "Nﬁﬁ)’%‘gwl r rtf-Aergyionyet-1(3 4-
micr ovvaved[fneﬁiaiyiaénz&k)&@bémﬁyllbhe@ﬂ}(|sa'ﬂslﬂo>mcélﬂa!éhﬂ)drﬁin(ﬁ]bipbﬁdixﬁ@-1%@bé%té iltrate
is evaportsgt & nder ssuE)er'\{ resi due i s _chromat ographed on
silica geth &P tlpoﬁl‘i %ee ‘gaggr a% t"PI 16 Wb oy e i Inadinied POdQI/®9 5,
viv) as fmicragavefledBat v10°L, fof GO GhinETI: OFhe Jedttioh e repeBRetBith P%ﬂﬂ#%ts of
15 2.5g of 1,1-dimethylethyl 4-{{4-(benzyloxy)-2-[(3,4-dimethoxybenzyl)carbamoyl]phenyi}-
(isobutoxycarbonyl)aminojpiperidine-1-carboxylate. The 3 reaction media are combined.
The combined product is taken up in DCM, washed with water, dried over Na,SO; and

filtered, and the solvent is evaporated under reduced pressure to give 6.6 g of expected
product.

20
Stage 1.6:
6-(Benzyloxy)-3-(3,4-dimethoxybenzyl)-1-(piperidin-4-yl)quinazoline-
2,4(1H,3H)-dione



51 The chem cal structures and the physical properties of conpounds
corresponding to the general fornmula (I) according to the invention, and

al so of sonme of their internediates (in particular conpounds 32, 55, 120
and 257), WD @0i10M0s148at ed in the following table. 52 NPRTFRI¥BT050549

|H NVMR (500 MHz, DMSO-d6) 8 ppm 1.71(d,. 3H) 1.79(brdd, 2H) 2.41(dq, 1H)
2.53(dq, 1H 2. 80(td 1H) 3.25(t, 1H) 3370(8 3H) 3.71(s, 3H) 3.80(d, 1H)
4.31(d, 1H 4.77(brs, 1H 5.68(s, 2H 5.60(q, 1H) 6.83(dd, 1H 6.85 (d, 1H)
6.98(s, 1H) 7.51(dd, 1H) 7. , 1H) 7.84(d, 1H) 8.03(s, 1H) "H NWVR
(500 MHz, DMBO-d6) 8 ppm 1.169(d, 1H) 1.74(d, 1H) 2.05(s, 3H) 2.42(dq, 1H)
2.57(dq, 1H 2.70(1, 1H 3. 1, 1H) 3.70(br s, 3H) 3.71(s, 3H) 3.92(d, 1H
4.51(d, 1H) 4.69(brs, 1H..5. 2\?@ @81(dd, 1H) 6.86(d, 1H 6.97(d, 1H)
7.21(dd, 1H) 7.44(d, 1 65(d, . 8%thrs, 1H)

NMR (500 MHz, %) N 1.76(d, 1H) 2.04(s, 3H) 2.41(dq,
1H) 2.56(dq, 1 70(Ct, 1H) 3.24(1, 1H) 3.70(s, 3H 3.71(s, 3H 3.92(d,
1H) 4.51(d, 1H) ~"73(brs,1 HP5.04(s, 3 5.29(s, 2H) 6.82(dd, 1H) 6.85(d,
1H) 6.98(d, 1H) 7.50(dd, 1H) 7.70(d, 1H) 7.83(d, 1H

1bl NWR (500 MHz, DWVS0-d6) 8 ppm 1.71(d, 3H) 1.72(d, 2H) 1.77(d, 1H)

2.04(s, 3H) 2 A%sttisrelaHB 8 i caimbtfyictny Ok :

3. 71(s. 3g %% 452% E% QZ [@(b%ﬁk%”logy%%lﬁau d%ﬁ%thé“é’%%’é")
6. 83(d, ¢ HWO%HWQ'&D 12 -yﬂplsqr(ddrw 1-gppoxylate ebtainpy in. stage, 151H)
'H NMVR § 504 w:fn: d@km |ﬁ]6i))m30mmw]157s§(rgd a@m for iﬁbé Tﬁgp&] §H§; ﬂ%ui‘é%.%d

S, ) 1
g

2. 53(qd, )
4. 31%3 1MHE1 %%bl’ts's fi‘ﬁyect)at)@(@e f'ﬁ%teas@ze%ategwn@r whed 1pipssure7 e 1H)

7.21(dd,
h Nﬁ/R (5(H)é§)d|\lf|§z iéHidn ubH}u )Dt)l\@@ﬁ@ wa@;ﬁ'ad @ltﬁ)g(s%tur 4 J\%i-&é})béo}tlgé?ng thiwlth
2.54(dt, 3Ip% Na@ﬁ %Plufwﬂ) The ze!ytﬁn I81 dswm{\lg;SancBﬂlm@ angHe 3oBelids 1H)

o oo(a, 17y e st fixgire iy 2 P RV PEP PO v aTuRe

2-{[ 3-8, 4- di met hoxybenzyl)-1-(1- fornyl pi peridin-4-y1)-2, 4-di oxo-

1, 2, 3, 4-tetrahggipauy.nazol i n-6- yl ] oxy)propanenitrile

1- (1-acetyl pi pEI’T%'rF4 y1l)-3-(3,4- dinmethoxybenzyl)-6-

hydr oxyqui naz ofhlér{BenzylaxyH3gB)i-didiethexyliehzyl}-2 dedivy b3, pditiydraguingddlind- ( 3, 4-

di met hwryh 4! q% ) 3 4-t et rahydr oqui nazol i n- 6-

yl i oxyl ace{:ﬂﬁwu%) leT ‘[i’?%majrg | pi perl din-4-yl)-3-

(3, 4-di net hoxybenzyl) -2, 4- cﬂi\%ﬁl 2, 3, 4-t et r ahydr oqui nazol i n- 6-

yl i oxy} propenenitrile 4-[3-(3,4 dlnethoxybenzyl) 6- hydroxy- 2, 4-di oxo- 3, 4-

di hydr oqui nazolin-1(21-1)- |per|d|ne 1- car bal dehyde
{[3-(3, 4- dlnethoxybenzyl)
fornyl pi peridin-4-yl)-2, 01 2, 3, 4-tetrahydroqui nazol i n- 6-

yl i oxy}acetonitrile m ni alﬂ\fcato tsoc} " atnr

15
A mixiure of 0.6g of 6-(benzyloxy)-3-(3,4-dimethoxybenzyl)-1-(piperidin-4-
yhquinazoline-2,4(1H,3H)-dione obtained in stage 1.7 and 0.113 g of ammonium formate
_in 5 ml of ACN is irradiated under a microwave field at 140°C for 1h 00. The mixture is
filtered and the filtrate is evaporated under reduced pressure to give 0.62 g of the
20 - expected product.

Stage 1.8: Compound No. 5:
4-[3-(3,4-Dimethoxybenzyl)-6-hydroxy-2,4-dioxo-3,4-dihydroquinazolin-1(2H)-



* 0x,)50A-AN ..DOCAN (5 / 00- :*$0--A" 0)." COVMPOUND No. x- C4 Ce) it U,
CD 53 NMR or MASS  1H NMR (500 MHz, DMSO-d6) 8 ppni.69(d, 3H) 1.75(d,
2H) 2.65(td, 2H) 2.87(t, 2H) 3.21(d, 2H) 3.69(s, 3H) 3.70(s, 3H) 4.68(brs,
1H) 5. 04( WO2810809948, 1H) 6.84(m 2H) 6.98(d, 1H) 7. 5HcHFRa0N0/G505%0d,
1H) 7.80(d, 1H) 1H NVR (600 M4z, DVMBQ do) S ppm 1.77(d, 2H) 2.67(dt, 2H)
2.89(t, 2H) 3.23(d, 2H) 3.69(s, 3H) 3.7%s, 3H) 4.69(brs, 1H) 5.05(s, 2H)
5.28(s, 2Wipfpetitline-1dtbfAdSicde. 1H) 7.49(dd, 1H) 7.70(d, 1H 7.80(d, 1H)
1H NMR (500 MHz, DMSQ-.do). 8 ppm 1.59(d, 2H) 1.66(d, 3H) 2.04(t, 2H) 2.16(s,
3H) 2.62(dt, 2H) 2.82[('131(02H) 3.66(s, 3H) 3.67(s, 3H) 4.43(brs, 1H) 5.01(s,
2H) 5.54(qg, 1H) 6.79(m})1H 6.82(d, 1H) 6.95(d, 1H) 7.45(dd, 1H) 7.68(d,
1H) 7.70(d, 1H) 1H (500 MHz, DMBO-dc) 8 ppm 1.85(d, 2H) 2.78(td, 2H)
3.04(t, 2H) 3.33(d, 2 .71(s, 6H) 4.61-4.82(m 4H) 5.04(brt, 1H) 5.05(s,
2H) 6.86(m 2H) 6.99(s,l 1H) 7.49(dd, 1H) 7.68(d, 1H) 7.76(d, 1H) 8.05(brs,
1H) 1H NVR (500 o 9‘@9”" 1.76(d, 1H 1.80(d, 1H) 2.41(qd, 1H)
2.53(qd, 1H) 2.80 , TR 3.70(s, 6H) 3.80(d, 1H) 4.31(d, 1H)
4.61-4.83(m 5HOS. . ~03¢s, 2H) 6.83(dd, 1H) 6.85(d, 1H) 6.97(0,
1H) 7.47(dd, 1H) 7.67(q 1H) 7.77&d, 1H) 8.03(s, 1H) 1H NVR (500 Mz,
DVMSO-d5) 8 ppm 1.70(d, 1H) 1.76(d, 1H) 2.04(s, 3H) 2.41(dg, 1H 2.56(dq,
1H) 2.70(t, 1H) 3.25(t, 1H) 3.70(s, 3H 3.71(s, 3H 3.92(d, 1H 4.51(d, 1H)

4.61-4.83 5 5..02 1 5.03(s,, 2 6.82(dd, 1 6.85(m 1 6. 97(d,

1H) 7. 47(<(:|<r:|n, 1% ”‘7’.‘%@%5{ O-ﬁ% WP’gﬁg[&(bﬂFﬁg"om A xybenzyl)-2,4-dioxo-3,4-

2-{[3;] (g, ﬁir@hmhﬁwb\gﬂw Eﬁ;ﬁpé}l’idir@-%é}bélgjéﬁ*d@bb@iﬁ’é‘d‘l'rrb/%?a'gé’ 273:(f44 g of

t et r ahydr oqui nazol i n- 6- oxy}propanenitrile _

([3 (3, 4 GTROHERYBEIAS 209 9,128 dRdSEC {1¢%1 (et ml of BOphpurae beforehand with

tet rahydr ofttigenas lirrdtiidted under a microwave field at 80°C for 2h 00. The mixture is filtered
and the filtrate is evaporated under reduced pressure to give 0.513 g of the expected

product.
10
Stage 1.9: Compound No. 6
{[3-(3,4-Dimethoxybenzyl)-1-(1-formylpiperidin-4-yl)-2,4-dioxo-1,2,3,4-
tetrahydroquinazolin¥6-yl]oxy}acetonitrile
H._ .0
Y

N

N

O
‘e 0

o) CH,

15
0.17 g of 4-[3-(3,4-dimethoxybenzyl}-6-hydroxy-2,4-dioxo-3,4-dihydroquinazoiin-
1(2H)-yl]piperidine-1-carbaldehyde obtained in stage 1.8 and 0.25 g of Cs,CO; in 3 ml of
DMF are stirred for 15 min at AT. 0.056 g of bromoacetonitrile is added and the reaction
mixture is subsequently irradiated under a microwave field at 100°C for 15 min. It is
20 filtered and evaporated under reduced pressure. The residue is chromatographed on
silica gel, elution being carried out with an MeOH/DCM mixture, (1/99, v/v) as far as
{(4/96, viv), to give 0.112 g of the expected product.



yl Joxy}acetonitrile 24[3-(3, 4-di net hoxybenzyl)-1-(1-

nmet hyl pi peri di n-4-y1l)-2, 4-di oxol, 2, 3, 4-t et r ahydr oqui nazol i n- 6-

yl ] oxy}propanenitrile 3-(3, 4-di net hoxybenzyl)-6-[ 2-

fluoro-1- WO201aneet8pet hoxy] - 1- pi perl di n- 4-yl qui nazol iRGFFR2010/050549
2,4(1H, 3H) - di one 413-(3, 4-di met hoxyben ) - 642-
fluoro-1-(fluoronethypethoxy]-2,4- di oX0-3, 4-di hydroqui nazol i n-

1( 2H) - Api per i dEXAMPLEZrCamgotydMol3( 1- acet yl pi peridin-4-y1)-3-(3, 4-

di met hoxybenzyl)-642-flu

CHoor omatry ) Bl sien PR ALl anesy niperidin-vilr bt dimelbprrengy i dedioxo-o

0) . " 1. OA- AlY,84-tetrdnydroguingkblin-6yiiedddacbibnitie - 0 0. 2
H,C._,0
\f

N._ .0 ~
dons
N///\O N 0
0 CH,

Stage 2.1:
1-(1-Acetylpiperidin-4-yl)-6-(benzyloxy)-3-(3,4-dimethoxybenzyl)quinazoline-
2,4(1H,3H)-dione

HSCYO

e
N
e o
o) CH,

0.14 g of acetyl chloride is added to a mixture of 0.6 g of 6-(benzyloxy)-3-(3,4-
dimethoxybenzyl)-1-(piperidin-4-yl)quinazoline-2,4(1H,3H)-dione obtained according to
stage 1.6 and 0.24 g of NEt; in 10 mi of DCM cooled to 0°C. The mixture is stirred at AT
overnight. It is washed twice with a saturated NH,Cl solution and filtered, and then the

15 filtrate is evaporated under reduced pressure to give 0.64 g of the expected product.

10

Stage 2.2: Compound No. 2
1-(1-Acetylpiperidin-4-yl)-3-(3,4-dimethoxybenzyl)-6-hydroxyquinazoline-
2,4(1H,3H)-dione '

to



55 NVR or MASS 1H NWR (500 MHz, DMSO-d6) 8 ppm 1.86(d, 2H) 2.83(m 2H)
3.12(t, 2H) 3.37(m al) 3.70(s, 6H) 4.76(brs, 1H) 5.03(s, 2H) 6.83(dd, 1H)
6.85(d, 1H) 6.98(d, 1H) 7.21(dd, 1H) 7.44(d, 1H 7.70(d, 1H) 8.70(brs, 2H)
9.91(s, 1MjO ZBHOMIEB148B00 MHz, DMSO d6) 8 pnil. 75(d, 1H) 1ptATER204idY050546( S,
3H) 2.40(qd, 1H) 2.53(qd, 1H) 2.79(t, 1H) 3.25(t, 1H) 3.69(s, 3H) 3.70(s,
31-1) 3.80(d, 1H) 4.29(d, 2H) 4.31(d., 4.77(brs, 1H) 5.02(s, 2H)

6.80(dd, 1H) 6.85(dH,aH)06.96(d, 1H) 7.65(dd, 1H) 7.76(d, 1H) 7.96(d, 1H)
8.02(s, 1H) 8.46(t, 1HJ 1H NVR (500 MHz, DNVBO-d6) 8 ppm 1.89(d, 2H)
2.83-2.92(m 2H) 3.16¢Prs, 2H) 3.38-3.42(m 2H) 3.71(s, 6H) 4.13(brs, 2H)
4.82-4.97(m 1H) 5.07(s, |2H 6.83-6.88(m 2H) 7.00(s, 1H) 7.91-7.99(m 2H)
8.24(s, 1H) 8.42(br s,~3H) 9.16(brs, 1H 1H NVR (500 Mz, DVBO d6) 8 ppm
1.67-1.79(m 2H) 2.Q5 36y, 2.47(m 1H) 2.51-2.61(m 1H 2.73(t, 1H)
3.27(t, 1H) 3.71( \5‘5”3 1HCHs. 11-4. 15(m 2H) 4.52(d, 1H) 4.78(brs,
1H 5.05(s, 2 k) 6.86(d, 1H) 6.98(s, 1H) 7.87(s, 2H) 8.24(s, 1H)
8.32(brs, 3H) 1M NVR (300 M, 0-d6) 8 ppm 1. 73-1.83(m ' 2H)

0 2.36-2.45(m, 1H) 2.48% . 57(m 1HH2.77-2.84(m 1H) 3.23-3.29(m 1H)
3.70(s, 1H) 3.71(s, 3H) 3.81(d, 1H) 4.31(d, 1H) 4.37(d, 2H) 4.77(brs, 1H)
5.04(s, 2H) 6.82(dd, 1H) 6.86(d, 1H) 6.98(d, 1H) 7.67(dd, 1H) 7.78(d, 1H)
7.99(d, 1H) 8. QS(m:xtM@ &f16(064 ¢ H) oB. 6R(Tacehtpipdrdii=highsTigRRzyloxy)-3-(3,4-

3-(3,4-d 6- .h eri di.n-4-

yO(qw nazloHE"?'Fgﬁ?&B %&&%ﬁoﬁﬂég;‘@?ﬂ@éﬂ%g’(’g S stage 2.1, 0.44g of
N-{[ 3- (8, éﬁﬂtdmrhmmh@ﬁr)tﬁm 125@Jole’fd¢E F'mlp)l |ﬁGDlrﬁ|ldi-E4®Q)p(u29éb‘l§§f6i;éﬁard wgh(3 A
1,2,3,4-t I me a am nome -
5 S oy Bl BeN 18 R Coddh e microuiis IS 6F B ToragniO0. e Mg a s ftered
hydr ochl oan@iehé_fu(trla{eacsetavdp@rma ighier fedubdd Gredsard o aRE Y43 g%f(tﬁeﬂexpected

di nmet hoxybqu!ﬁ ) qui nazol i ne- 2, 4(1H, 3H) - di one hydrochl ori

v [
0

N-([3-(3, 8 t hoxybenzy1) - 1- (1- formyl pi peridin-4-yl)-2,4-di oxo-
2,3, 4-tetrahydroqui nazol i n-6- yl]nethyl}formam de gani onai s "0 1.1
5

401410FI ce,0 4 6NH ~*
10 Stage 2.3: Compound No. 3

{[1-(1-Acetylpiperidin-4-yl}-3-(3,4-dimethoxybenzyl)-2,4-dioxo-1,2,3,4-
tetrahydroquinazolin-6-yijoxy}acetonitrile

H3C\I¢O

N

o
///\O N ?
0 _ CH,

15 0.12 g of 1~(1-acetylpiperidin-4-yl)-3-(3,4-dimethoxybenzyl)-6-hydroxyquinazoline-
2,4(1H,3H)-dione obtained in stage 2.2 and 0.172 g of Cs,CO3 in 3 ml of DMF are stirred
for 15 min at AT. 0.038 g of bromoacetonitrile is added and the reaction mixture is
subsequently irradiated under a microwave field at 100°C for 15 min. It is filtered and the
filtrate is evaporated under reduced pressure. The residue is chromatographed on silica

20 gel, elution being carried out with an MeOH/DCM mixture, (1/99, v/v) as far as (4/96, viv),
to give 0.094 g of the expected product.

EXAMPLE 3: Compound No. 34



1:JF1 60 -0:10c1/4-1NNH 101-1 ord4 i ,. COWOUND No. 6t (Z LZ 2z CZ 57
NVR or MASS 1H NWR (600 MHz, DMSO-d6) m xture of two isoners 8 ppm
.52-1.62(m 0.5H) 1.64-1.73(m 0.5H) 1.75-1.84(m 1H) 1.84-1.90(m 1H)

. 54-2. 67 WO 2016MPOBIBO5( 1, 0.51-1) 3.59(t, 0.5H) 3.70(s pPC/BkRoMD/0sH5ae 3H)
.77(dd, 0.5H) 4.06(t, 0.5H) 4.17-4.27( 1F1) 4.31(brs, 0.5H) 4.42(td, 2H)
.44(brs, 0.5H) 5.04(s, 2H) 6.38(ft, 1 T 6. 80-6. 84(m 1H) 6.84-6.88(m 1H)-
. 98(brs, 1H) % ﬁﬂ(e%i’a 1bD 74E[Q((hrcmor6b&n&n6€-(Dzl\i/sdﬁl@ﬁbetﬁoﬁ?f-ﬂ4-cﬁo§51h4-
.99(s, 0.5 654{'4*3 1H NVR (500 m xt ure of

i somers 69 rﬁq‘HS‘a{dB‘S'{ ﬁ‘lﬁlﬂf"ﬂ"@?1'fa!31?@¢ﬁh)’995l-i) 1 99(s, 1.5H) 2.06(s,
1.5H) 2.52-2.65(m 1H) 3.96(f 0.5H) 3.30-3.37(m O0.5H) 3.52(t, 0.5H)
3.70(s, 3H) 3. 71(5, 3H), 3. (t, 0.5H) 3.84(d, 0.5H) 3.91(d, 0.5H) 4.09(t,
0.5H) 4.28(brs, 0.5H) 4.39:N 48(m 3H) 4.49(brs, 0.5H) 5.05(d, 2H) 6.41(tt,
1H) 6.81-6.89(m 2H) 6. 99 d, |1H) 7.44-7.48(m 1H) 7.59-7.62(m 1H) 7.64(d,
0.5H) 7.82(d, 0.5H) 1H N 00 MHz, DMSO-d6) m xture of two isoners 8 ppm
2.18-2.27(m 1H) 2.36-2.46( 'i')H) 3.4(13[3 48(m 0.5H) 3.53-3.60(m O0.5H
3.63-3.73(m 1.5H) 3. A 4.43(td, 2H) 5.06(s, 2H) 5.38-5.45(m
0.5H) 6.465.54(FEn Q. 5H 41 t, 6. 82- 6. 88(m 2H) 7.00(s, 1H) 7. 46-
7.51(m 1H) 7.61(d, QH) 0.%5H) 7.72(d, 0.5H) 8.16(s, 0.5H) 8.20(s,
0.5H) 1H NWR (506 MHz, DI\/B@dG) m xture of two isoners 8 ppml 98(s, 1.5H)
2.04(s, 1.5H) 2.17-2. 25(m 0.5H) 2.27-2.35(m 0.5H ) 2.57-2.66(m 1H) 3.40-
3

4

7

3-

di

"NoOoh~WNBE

.45(m 0.5H) 3 56-3.61(m 0.5H) 3.70-3.78(m 7.5H) 3.82-3. 95(rn 1. 5H)
.48(tds 2H) 53 eot;1-2|—|) 5. 45 5.58(m 1H) 6.46(tt, 1H) 6.87-6.92(m 2H)
.05(dd, 1H) 7. t (t I_é)'re? 72 (dd, 1H) NOVENCLATURE
[6-(2,2-difl W@é@r@@wmo( hoxylidraitrebepreatey 1) - 2, 4- di oxo- 3, 4-

hydr oqui nazol i n- 1( 2H) - yfhhcpl peri di ne- 1- car bal dehyde

1- (1-acetyl pi peridin- 26-12, 2- difluoroethoxy)-3-(3, 4-
di met hoxybenzyl } E; H, 3H) - di one
3-[6-(2, 2-di fl uonoettoxy) - 3 di met hoxybenzy1l) - 2, 4- di oxo- 3, 4-
di hydr oqui nazol i - 1(2H) - nyP pyr rol i di ne-1-car bal dehyde
8.53 g of 2,2-difluoroethanol are added to a solution of 17.31 g of methyl 5-fluoro-
2-nitrobenzoate, 9.64g of NEt; and 32.71g of 2,89-triisobutyl-2,5,8,9-tetraaza-1-
10 phosphabicyclo[3.3.3Jundecane in 250 ml of anhydrous THF. The mixture is stirred at AT
for 30 min. The solvent is evaporated under reduced pressure. Water is added and
extraction is carried out with AcOEt. The extract is washed with a 1N aqueous HCI
solution, with water and then with a saturated NaCl solution. it is dried over MgS0, and

filtered, and the soivent is evaporated under reduced pressure to give 21 g of the
15 expected product.

Stage 3.2:
Methyl 2-amino-5-(2,2-difluoroethoxy)benzoate
NH,

F\(\o/qu\CHS

F 0
20 21 g of methyl 5-(2,2-difluoroethoxy)-2-nitrobenzoate obtained in stage 3.1 and
1 g of Pd/C {10%) in a mixture of 300 mi of AcOEt, 50 ml of EtOH and 5 ml of AcOH are
stirred at AT under a hydrogen atmosphere for 24h 00.
The mixture is filtered and evaporated under reduced pressure to give 18.6 g of
the expected product.



1-(1-acetyl pyrrolidin-3-yl)-6-(2,2- difluoroethoxy)-3-(3,4-
di met hoxybenzyl ) qui nazol i ne2, 4( 1H, 3H) - di one STRUCTURE oi krO Hi N 06: (YOl
3jki El-10.81a ,,N5) 6 6 '011),N-Lj 4 6 COMPOUND No. CO CV CNI CE E 58
NVR or MABEO2810MB914800 MHz, DMSO d6) 8 ppm 1. 72-1. 82( mPCIFR2013Be50549( M
1H) 2.47-2.55(m 1H) 2.79(td, 1H) 3. 25({?(;, 1H) 3.80(d, 1H) 4.32(d, 1H)
4.42(td, | H NWR (500 MHz, DMSO d6) 8 m 1. 80(dd, 2H) 2.32-2.43(m 1H)
2.44- 2.52(m 1H) 2.80(td, 1H) 3.26(dt, 1H) 3.80(brd, 1H) 4.31(br d, 1H)
4.44(td, 2H) 4. Z8 brg, 1H 5.09(s, 2H 6.41(11, 1H 7.30(dd, 1H 7.49(dd,
1H) 7.58(d, 1 2 d, 1H 7.62(d, 1H) 7.81(d, 1H) 8.03(s, 1H)
1,1-Dimethylethyl -4-{]4-(2,2-difluoroethoxy)-2-(methoxycarbonyl)phenyljami-
no}piperidine-1-carboxylate
H.C

H,C—0._0

.

A mixture of 4 g of méthyl 2-amino-5-(2,2-difluoroethoxy)benzoate and 6.88 g of

1 .1-dimethylethyl 4-oxopiperidine-1-carboxylate obtained in stage 3.2 in 15 ml of AcOH is
heated at 90°C for 10 min. It is aliowed to cool to AT and 7.3 g of NaBH{QAc), are

10 added. The mixture is left stirring at AT for 12h 00. It is extracted with AcOEt and the
exiract is washed with a saturated K,CO; solution and then with water. 1t is dried over
MgSQ,, filtered and evaporated under reduced pressure to give 6.63 g of the expected

product.

15 Stage 3.4:
1,1-Dimethylethyl 4-{carbamoyl[4-(2,2-difluoroethoxy)-2-(methoxycarbonyl)-
phenyljamino}piperidine-1-carboxylate
H,C

H.C @) O
€70

20 1.95 g of potassium isocyanate in solution of 4 ml of water are added to a solution
of 6.63g of 1,1-dimethylethyl 4-{[4-(2,2-difluoroethoxy)-2-(methoxycarbonyl)phenyi]
amino}piperidine-1-carboxylate obtained in stage 3.3 in 40 ml of AcOH. The mixture is



1H NVR (500 MHz, DMBO-d6) 8 ppm 1.72-1.83(m 2H) 2.32-2.44(m 1H)
2.45-2.53(m 1H) 2.80(dt, 1H) 3.25-3.30(dt, 1H) 3.80 (d, 1 H 4.30 (d,1 H
4.44 (td, 2H) 4.78(brs, 1H) 5.09(s, 2H) 6.42 (It, 1H) ‘7.32-7.40(m 4H)

7.48(dd, WO 201608148LH) 7.81(d, 1H) 8.03(s, 1H) | H NVRETER20M705084B0 d6)
&pm 1. 78(dd, 1H) 2.33-2.42(m 1H) 2.44._ 2.52(m 1H) 2.80(dt, 1H) 3.26(dt,
1H) 3.79(brd, 1H) 3.84(s, 3H) 4.30(brd,%3H 4.45(td, 2H) 4.79(brs, 1H) -
5. 18(s, Zstiffed aft ATlfor 1LH)0O7 1R (skiradtdd \Z:.tﬁl%@@;t ahbl)tha £Bhe is vaﬁshéd&ﬂ&ﬁa 1H)

7.91(d, 2H). 8.0 1H NI\/R oo

2. 38Eqd ?%Fjﬂaée(id%&’s qlytiop, 8’6{ W watgh( l!‘lt's JIﬁF g"e?dﬁ('asomﬂfe&e%fpa 1H)

4.45(td, 3bhpctatéldUPESH reﬂihﬁed%régs(@et e 6.942 dfithe &kPecleddRbluct2H) 7. 49(dd,

1H) 7.62(d, 1H) 7.83(d, 1H) 7.88(d, 2H) 8.02(s, 1H) 12.94(brs, 1H) 1H NWR
(500 MHz, DVMSO-do) 8 ppm 1.72-1.82(m 2H) 2.32-242(m 1H) 2.44-2.54(m 1H)

- 2.75-2. §3(m Loy 28 3.29(m 4H) 3.37-3.45(m 4H) 3.77(br.d., 1H .
4.29(br. d. H)ﬂ?gzmrtd, 2H) 4.78(br.s., 1H) 5.14(s, 2H) 6.41(tt , 1H)
7.35(m 2H) 7. 48Qumethpetiwl 6 #¢[6-(2,2rfifluorpthoxy)id) 4-Hicxo34-dihydreéquinaeolintH)

8.47(t,
416- EZ 2- 'JQ%WHgﬁ (‘Zarﬂoﬁl%tfw 4- di hydr oqui nazol i n-1(2H) -

413-( 3, 4-di chl oroben ) 6 (2,2- difluoroethoxy)-2, 4-di oxo- 3, 4-
di hydr oqui nazol i n- 1{HX: i peridi ne-1- carbaldehyde
4-[3-(4-chl orobenzy1H®- (2 di f1 uoroet hoxy) - 2, 4- di oxo- 3, 4-

di hydr oqui nazol i n- 1( 2H) - g;jl peri di ne- 1- car bal dehyde Met hyl

4- ([ 6-(2, 2-di fl uor oet hoxy

di oxol, 4- di hydr oqui nazol i n-3(21-1) -
[ @lf uor oet hoxy) - 1- (1-
rnyl pi peridin-4-yl)- d| 0-1,4 di hydr oqui nazol i n- 3(2H) -
] rnet hyl | ben 2, 2-di fl uoroet hoxy)-1-(1-
rnylplperldln-h-ylé 2, 4-dil oxo-1 A- di hydroqui nazolin-3(2H)-ylinethyly
(2- et hoxyet hylF) benzami d€ gmmiondis 0 0 * 0 10JC 1).10- CYAAA CAN

fornyl pi perldin-4-yl)-
i met hyl } benzoate 4-{][

(1-
yl
fo
yl
fo
N-

10 25g of 1,1-dimethylethyl 4-{carbamoyl[4-(2,2-diflucroethoxy}-2-(methoxy-
carbonyi)phenyljamino}piperidine-1-carboxylate obtained in stage 3.4 in solution in a
mixiure of 10 ml of dioxane and 5ml of a 1N agueous NaOH solution are irradiated
under a microwave field at 130°C for 30 min. Extraction is carried out with AcOEt and the
extract is neutralized with a 1N aqueous HCI solution, washed with water, dried over

15 MgSQ,, fitered and evaporated under reduced pressure. The residue obtained is

triturated in an AcOEt/pentane mixture to give the expected product. The same reaction

is reproduced with 2 other lots of 2.5g of 1,1-dimethylethyl 4-{carbamoyl[4-(2,2-
difluoroethoxy)-2-(methoxycarbonyl)phenyl]lamino}piperidine-1-carboxylate obtained in
stage 3.4 to give, in total, 5.63 g of expecied product.

20
Stage 3.6:
6-(2,2-Difluoroethoxy)-1-(piperidin-4-yl)quinazoline-2,4(1H,3H)-dione
N

0



,ORP| 7,41-10NICTQ8 d CAN O H. t,,50P-Ad OAH OAH COVMPOUND No. ZE Es 17E 9E
95 LC 59 NMR or MASS 1H NMR (500 MHz, DMSO-d6) 8 ppm 1.76(dd, 2H) 2.37(s,
3H) 2.39- 2.42(m 1H) 2.50-2.54(m 1H) 2.77-2.82(m 1H) 3.19-3.30(m 1H)
3.70(s, 6WO 207B(a9148H) 4.30(d, 1H) 4 76(brs 1H) 5. 02( PCTAR2010A50849 1H)
6.85(d, 1H) 6.97(d, 1H) 7.60(dd, 1H 7. 71(d, 1H) 7.89(s, 1H 8.03(s, 1H
1E1 NMR (500 MHz, DMVBO-d6) 8 ppm 1.70- £480(m 2H) 2.35-1,45(m 1H
2.47-2.56(m 1H) 2.80(dt, 1H) 3.25(dt, 1H) 3.70(s, 3H) 3.79(brd, 1H)

4.30(brd, 1 2H) 4. 77 . 1H) 4.96(s, 6.41 , .73(d,
T 606 6. (& soBtiph orzmbag o Lyt mispiain lovs aefitoraihony )-8 Dokt o o
(2 3501 |2‘|)5%| MYRUin&EH AN ))ﬂ]}iﬁa@né‘lﬁb 1ScatboRylate’ Q‘.ﬁ:ﬁ@lnecﬂhﬂ stageb 3% 45 (70 mi k¥

3.79(brd, f °§’H}° %"I—ga@(ﬁt‘”e J_%@BPEI {"1?4)30'&%25( ey o dﬂ%(fﬁggce%lﬁﬁfggﬂ@?(t

1H) 5. Oé-(ﬁ):gn?é‘% 1@9@&&éexﬁb‘d§edﬁ3r§éﬁdﬂntﬁbﬁoﬁ1Qfﬁﬁéforma&dééﬁ{dd 1H) 7.60(d,
1H) 7.77(d." 1H) 8.02(s. 1H) IH NVR (600 ML, DVBO d6) 8 ppm 1.29(t, 3H)

1.76(dd, 2H) 2.33- 2.45(m 1H) 2.50-2.56(m 1H) 2.76-2.82(m 1H)

3.21-3.31(m 1&hagd 78 s, 3H) 3.79(brd, 1H) 3.94(q, 2H) 4.30(brd,1 H)
4.41(dt, 2H) 7‘% 1H) 5.01(s, 2H) 6.39(tt, 1H) 6.81-6.86(m 2H)

6. 96(s 1H) 7. 446 Z-Mﬂyome@mw) #A-plioxosB74-dihydrpqnazglin-1(2H)- 1H NVR (600

M. m 2H) 2.35-2.45(m 1H) 2.45-2.55(m 1H)
2, 78(t w&@ @T%%é?'@’%ﬂﬁ!@a 61(brs, 2H) 3.70(s, 31-1) 3.78(d, 1H)
4.00(brs, 2H) 4.30(d, 1HH (t, 2H) 4.75(brs, 1H) 5.01(s, 2H) 6.39(t, 1H
6.82- 6.88(m 2H) 6.97(s, UH) 7.45(d, 1H) 7.59(s, 1H 7.77(d, 1H) 8.02(s,
. 1H) NOMENCLATURE 443-(3, 4 thoxybenzyl) 6- nethyl-2, 4-di oxo- 3, 4-
di hydr oqui nazolin-1(2H)- yli gi peridi ne-1-car bal dehyde

416- (2, 2-di fl uor oet hoxy) - 3>('3-

B ve

A mixture of 6.13g of 6-(2,2-difluoroethoxy)-1-(piperidin-4-yl)quinazoline-
2,4(1H,3H)-dione obtained in siage 3.6 and 3.12 g of ammonium formaie in 28 ml of
ACN and 28 ml of dioxane is irradiated under a microwave field at 140°C for 1h 00. The

15 reaction mixture is run into water. The mixture is filiered and the precipitate is washed

with water and then with ether to give 4.47 g of the expected product.

Stage 3.8: Compound No. 34
4-[3-(4-Chlorobenzyl)-6-(2,2-difluoroethoxy)-2,4-dioxo-3,4-dihydroquinazolin-
20 1(2H)-yl]piperidine-1-carbaldehyde



hydr oxy- 4- met hoxybenzyl) - 2, 4- di oxo- 3, 4-di hydr oqui nazol i n- 1( 2H) -

yl i pi peri di ne- 1-carbal dehyde 446-(2, 2-di f| uor oet hoxy) - 3-[ 3- ( 2-

hydr oxyet hoxy) - 4- met hoxybenzyl] - 2, 4-di oxo- 3, 4-di hydr oqui nazol i n-

1(2H) - Api w0 2¢10reedtagar bal dehyde 446- (2 2-di f1 uor oet hoxX\PICTHFRZ010/050549

et hoxy- 4- met hoxybenzy1l) - 2, 4- di oxo- 3, 4- di hydr oqui nazol i n-1(2H) -

yl i'pi peddi ne- 1- car bal dehyde 4-[6-(2, 2- cﬁsfl uor oet hoxy) - 3-[ 4- net hoxy- 3-( 2-

met hoxyet hoxy) hemdr]e & 818ig0¥03. [é(ﬂﬂ%@b%ﬁdl% 9 lldioxbt 3 idin droqumazolln-
yl ] pi perldlq@ - car hal dehyde gani onai s O 0 OAH 70 (0 1)

6#9 0 -V]P'eerid*"%u'f@fw@ yge obtgmeddy G’fﬁﬂeo$ 7 ROpBjo of b VOTGE'NB “No.
88 68 chlorobenzene and 0.3 g of Cs,CO; in 3 mi of DMF is stirred at AT for 1h 00. AcOEt is

added and washing is carried out with water and then with a saturated NaCl solution. The

5 organic phase is dried over MgSQy, fillered and evaporated under reduced pressure. The
residue is chromatographed on silica gel, elution being carried out with AcOEY, to give
0.116 g of the expected product.

EXAMPLE 4: Compound No. 49
10 Synthesis of 4-{3-[3-(cyclopentyloxy)-4-methoxybenzyl}-6-(2,2-difluoro-
ethoxy)-2,4-dioxo-3,4-dihydroquinazolin-1(2H)-yl}piperidine-1-carbaldehyde

HYO

CH,
F\(\o’@gfi@[ZD

0.172 g of DIAD is added to a solution of 0.15 g of 4-[6-(2,2-difluoroethoxy)-2,4-
15 dioxo-3,4-dihydroquinazolin-1(2H)-yljpiperidine-1-carbaldehyde obtained in stage 3.7,
0.142 g of [4-{cyclopentyloxy)-3-methoxyphenyljmethanol and 0.223 g of PPh; in 3 mi of
anhydrous THF. The mixiure is stirred at AT for 12h 00 and then at 60°C for 1h 00. It is
evaporated under reduced pressure and the residue is purified on silica gel, elution being
carried out with AcOEt, to give 0.083 g of the expected product.
20
EXAMPLE 5: Compound No. 20
Synthesis of  N-{[3-(3,4-dimethoxybenzyl)-1-(1-formylpiperidin-4-yl)-2,4-
dioxo-1,2,3,4-tefrahydroquinazolin-6-yljmethyl}acetamide



017 1/17 z17 60 NMR or MASS 1H NMR (500 MHz, DWMSO-d6) mi xture of two
isonmers 5 ppm1.72-1.81(m 1H) 1.85(brd, 1H) 1.86-2.03(m 2H) 2.47(brs, 2H)
3.30-3.40(m 1H) 3.42- 3.52(m 1H) 3.58-3.64(m 2H) 3.70(s, 3H 3.71(s, 3H
4.42(td, WO 20181909148, 0.5H) 5.04(brs, 2H) 5.21(brs, 0. pdrERZHAOId50549)
6.78-6.83(m 1H) 6.86(d, lH) 6 98(5 1;? 7.38-7.48(m 1H) 7.59(brs, 1H)
7.64-7.74(m- 1H) 8.08(brs, .12 0.5H) 1H NWR (600 MHz, DMVMBO d6) 5
ppm 1. 96-2.09(m 2H) 2.78-2 ztgm 1H) 3.05-3.12(m 2H) 3.18-3.27(m 1H)
3.70(s, 3H) 3.71(s, 3H) 5.04(s, 2H) 5.47- 5.53(m 1H) 6.83(brs, 2H) 6.99(s,
1H) 8.15(dd, 1H) 8.20(d, 1HNG.47(d, 1H) 1H NWR (600 MHz, DMSO do) m xture
of two isoners 8 ppm 1.91(¢%, 1, 5H) 1.98(s, 1.5H) 2.14-2.22(m O0.5H)
.25-2.32(m O0.5H) 2.43-2. 0.5H) 2.52-2.58(m 0.5H) 3.31-3.39(m 0.5H)
.50-3.55(m 0.5H) 3.63-3.73(m .7.5H) 79-3.87(m 1.5H) 5.00-5.06(m 2H)

| 43-5.55(m 1H) 6. g2- ﬁ\%ﬁ %ch;H) 7.84(dd, 1H 8.17(dt, 1H)
.43(dd, 1H) 1H; , 0. dB) m xture of two isoners 5 ppm
.19-2.27(m 1H) 362 3( 374368.47(m 0.4H) 3.53-3.59(m 0.6 )
.62-3.73(m 1.6H0 3. 70(s, 36 3 71(s, QBH) 3.84-3.94(m 1.4H) 5.04(s, 2H)
.42-5.49(m 0.41-1) 5.50-5.56(m 0.6H) 6.86(s, 2H) 6.99(s, 1H) 7.85(d,
.6H) 7.90(d, 0.4H) 8.15-8.22(m 2H) 8.45(s, 1H) 1H NWR (600 MHz, DWMSO-d6)
ppm 1.72-1. 78¢4Be 249) 1.82(q, 2H) 2.36- 2.44(m 1H) 2.49-2.55(m 1H)
.78(td, 1H) 37 1H) 3.51-3.54(m 2H) 3.70(s, 3H) 3.76-3.80(m 1H)
.95(t, 2H) 4. E@thvlz'z!(nnmﬁ-l){[(d Mdl(najhylgt:l@oxg)owbenyIM|na}rﬁml)bem-goaie 01(s,
2H) 6.39(tt, 1H) 6.81-6.86( 2 6.96- 6.97(m 1H) 7.45(dd, 1H) 7.59(d,
1H) 7.77(d, 1H) 8.02(s, HlH) ELATURE 4-[6-(2,2-dif|\uoroet hoxy) - 3- ( 3, 4-
di met hoxybenzyH,e2, 4. diloxg hyer oqui nazol i n- 1( 2H) -

yl ] azepane- 1- Caf, dejfyde 3- (3, 4 di net hoxybenzyl) -2, 4-

di oxo- 1g(pyrroli d|(31'1330y1) 1, 2, 301- t et r ahydr oqui nazol i ne-6- carbonitrile
1-(1- acetylpyrrolldln 3-y1)-3-(3,4- dinethoxybenzyl)-2, 4-di oxo-

1,2, 3, 4-tetrahydroqui nazol i ne-6- carbonitrile 3-(3, 4- d| met hoxybenzy1) - 1- ( 1-
fornyl pyrrol i dian- rﬁ:xuﬂ:é &1 40di78%P- ofl, n%eﬁugﬂ 54 @ﬁ%@%&%ﬁmumm@thw} 2-

carbonitrile 4-[6- - di f| uor oet hox 3- hydr oxypropox

met hoxybeﬁE@?f'—‘@aﬁ»dj 3)@@)9 @f@mmpmy@r%anaﬁea 094 @ef) PA/C (10%) In 10 ml of
yl 1 pi peddiefsH bufqidusidrsleRxstew RtedbiRl fbldiated under a microwave field at 120°C for

10 5 min. The mixture is filtered and the filtrate is evaporated under reduced pressure. The

WNUIOUTWNOOOTWN

residue is chromatographed on silica gel, elution being carried out with an
AcOEtheptane mixture, (5/95, v/v) as far as (30/70, v/v), to give 0.2 g of the expected
product.

15 Stage 5.2:
Benzyl 4-{[4-({[(1,1-dimethylethoxy)carbonylJamino}methyl)-2-(methoxy-

carbonyl)phenyllamino}piperidine-1-carboxylate



00- ?-- St * 50-J 1.,C? COMPOUND No. Co cr 1717 817 917 L17 61 SSVY11-10
el i NN 1H NMR (500 MHz, DMBO-d6) 8 ppm 1.78-1.88(m 2H) 2.34-2.44(m 1H)
2.46-2.56(m 1H) 2.80(t, 1H) 3.25(t, 1H) 3.71(s, 6H) 3.80(d, 1H) 4.31(d,
1H 4. 71( WG 2040/M0$1480(s, 2H) 6.83(d, 1H) 6.87(d, 1H) GFQ;ﬁq,stgqltp,gsz,b-gg(d,
1H 7.69(dd, 1K 7.77(d, 1H) 8 03(s, 1H_ 1H NWR (500 Mz, DVEC ppm
1.5-1.6(m 2H 1.63-1.71(m 3H 1.68- #®78(m 1H) 1.78-1.98(m 3H

2.35-2.46(m 1W) scolutibh- 3¢ 536@ oflb'anzi'i Z%x@b:geﬂd’pue$c_%§fo‘%gl telja'h %ﬁegg?%etﬁg 1H)

br. d. 1H)
S bt o a@wIaq@t(ﬂ(uﬁpIr@etwethexsa«armnyﬂamr@}rgembmam ma@a LG, B1d.

%L)') Z gg( izh %%I(Thmoﬁo@ﬁ( & adhbl dildgmﬁ\é?at(ﬁﬁ@o Es%é?hé@ﬂ cﬁ?ﬁézaﬁ oPRH%ﬁséé )%ng( m

3.79(d, 1%%’[!4@3@(%9 mi pl D@Msgtc%g 44 Qf mw dThe mxturem(smrgd atl N for 06K 60 2H)

& alits 1%’*& Pty 0 g3 B R e bedo e e B o A S8
two i soneP8NZy! ﬁp@ﬁogm@z@ﬂe~13cra)'boz<yraze Brezdded ladd theoaiure, is 13tred. at)é\z wg E]l)

3.0 0
3 605, obp" 3oB0(T BeEm G d R Blgcts e bttt 8 faea Rt ock
4.62-4.70 orppnic . WZES tszwgsl'@dmm(tm ta smayated SHHCO; sal).m@: &Rl dtwideHwith. 97(d
1H) 7. 46( dghyrahéd) by (éizut{bh') i i 8' N { Sna Tkl Bkt B i
NVR (600 MHz, ety St ne (e (ﬁ] 1H)
2. 34- 21Q19mp0m}ed 3de@( §edlm)i Fegae, Tmei)rea[das m czngc(mtognaphad 4;@( sitica 2,

54(
6. a5(d. 17y " Beg Caeht i a AeomuetiBne ik @ééséf(va*%ma%ﬁﬁﬁffesmm
NOVENCI_ATtQREV@lJ{GHJQHhGEEPWGQdBpmdmtnet hoxy benzyl) -2, 4-di oxo- 3, 4-di hydro
qui nazolin-1(21-0-yl ] pi peridi ne-1- carbal dehyde 4-{3 [ 3- (cycl opent yl oxy) - 4-
nmet hoxybenzyl] - 6- (2, 2-di f| uor oet-hoxy) - 2, 4- di oxo- 3, 4-

Stage 5.3:

15 Benzyl 4-{]4-({[(1,1-dimethylethoxy)carbonylJamino}methyl)-2-
(methoxycarbonyl)phenyl](ethoxycarbonyl)amino}piperidine-1-carboxylate

@VOYO
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O_/
N—
nel 1 “CH,
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2.08 g of DIEA and then 1.745 g of ethyl chloroformate are added to a solution of

20 1.6g of benzyl  4-{[4-({[(1,1-dimethylethoxy)carbonyllamino}methyl)-2-(methoxy-

carbonyt)phenyiJamino}piperidine-1-carboxylate obtained in stage 5.2 in 11 ml of DCM.

The mixture is stirred at AT for 4 days. It is evaporated under reduced pressure. The

residue is taken up in 10 ml of pyridine (10 ml) and 0.7 g of ethyl chioroformate is added.

The mixture is stirred at AT for 4h Q0. It is evaporated under reduced pressure. The

25 residue is chromatographed on silica gel, elution being carried out with an

AcOEtheptane mixture, (10/90, v/v) as far as (30/70, v/v), to give 0.875¢g of the
expected product.
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A mixture of 0.165g of benzyl 4-{[4-({[(1,1-dimethylethoxy) carbonyl]lamino}-
methyl)-2-(methoxycarbonyl)phenyl)(ethoxycarbonyl)amino}piperidine-1-carboxylate
obtained in stage 5.3 and 0.028 g of LiOH in 5 ml of THF/H,O (70/30) is stirred at AT for
15h 00. The mixture is sUbsequentIy irradiated under a microwave field at 100°C for

10 1h 00. It is filtered and the filtrate is evaporated under reduced pressure. The residue is
taken up in 5 ml of DMF. 0.108 g of DIEA is added and the mixture is stirred at AT for
10 min. 0.159 g of HBTU is added and the mixture is stirred at AT for 30 min. 0.061 g of
veratrylémine is subsequently added and the mixture is stirred at AT for 1h 00. 0.5 ml of
DBU is added and the mi);ture is stirred at AT for 48h Q0. It is evaporated under reduced

15 pressure and the residue is taken up in AcOEt. The solution is washed 3 times with a
saturated NH,Cl solution and twice with water. It is dried over Na,SO, and filtered, and
the filtrate is evaporated under reduced pressure. The residue is chromatographed on
silica gel, elution being carried out with an AcOEY/DCM mixture, (10/90, v/v) as far as
(20/80, viv), to give 0.104 g of the expected product.

20

Stage 5.5:
Benzyl  4-[6-(aminomethyl)-3-(3,4-dimethoxybenzyl)-2,4-dioxo-3,4-dihydro-
quinazolin-1(2H)-yl]piperidine-1-carboxylate



Zg 62 NVR or MASS 1H NWR (500 MHz, DMSO-d6) m xture of two isonmers 8 ppm
1.52-1.63(m 0.5H) 1.65-1.73(m 0.5H) 1.74-1.83(m 1H) 1.87-1.93(m 1H)
2.54-2.64(m 1.5H) 3.06(dt, 0.5H) 3.57(t, 0.5H) 3.70(s, 3H) 3.71(s, 3H
3.79(dd, wWoRb1e1163@s, 0.5H) 4.20(d, 0.5H) 4.30(d, 0.5HpPCA/RAII050848H)
4.53(brs, 0.5H) 4.99-5.07(m 2H) 6.84-6.88(m 2H) 6.98(s, 1H) 7.86(d, 0.5H)
8.01(d, 0.5H) 7.98(s, 0.5H) 8.08(s, 0.#‘) 8.14-8.18(m 1H) 8.44(s, 1H 1H
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1.70-1.82(m 1. 87(brd 1H) 1.97(s, 1.5H) 2.05(s, 1.5H) 2.54(dd, 1H)
3.05(brt, 0.5H) %@H) 3.70-3.72(m 6H) 3.83(d, 0.5H) 3.94(brd,

0.5H) 4.04(1, 0 5H) 4. 33 0.5H) 4.45(dd, 1H) 4.53(brs, 0.5H) 4.99-
5.07(m 2H) 6.83-6.87( 6.98(d, 1H) 7.84(d, 0.5H) 8.02(d, 0.5H)
8.16(dt, 1H) 8.44(dd, 1H) JH NVR (600 Mz, DVMSO-d6) 8 ppm 1.73-1.82(m 2H)
2.36-2.44(m 1H) 2.44-2.35(m 1H) 2.79(td, 1H) 3.25(td, 1H) 3.80(brd, 1H)
4.32(brd, 1H) 4624. 6740 04.68-4076(m 3H) 4.76-4.82(m 1H) 4.96-5.06(m
1H) 7.44(dd, 1H) 7.6 7 d, G4 8.03(s, 1H) 11.46(brs, 1H) LCMVS
rn ‘
fo
1-
1
(

iz [ MHL+ 572 & LA N gi met hoxybenzy1) - 1-(1-
rnyl pi peddi n- 3-y1) -2, 4-Idi oxol, 2, ﬁ t et rahydr oqui nazol i ne-6- carbonitrile
(1-acetyl pi peridi n- 3- yf3-3 (3, 4- élmnthoxybenzyl) 2, 4- di oxo-

, 2,3, 4-tetrahydroqui nazol i ne-6- carbonitrile 4-(612- f1 uor o- 1-

f | uor onet hypet hoxy] - 2, 4- di 0x03, 4-di hydr oqui nazol i n-1(211) -
yl i pi peridi ne- &- caolbﬁ{brderqfdeoti% 844 of c\Einayle n8y3-03 ¥ diBethoxybenzyl}-6-({{(1,1-

i oxo. 3, SR Rt ot o PR HeTRer APz RA 11 eni onai s

"0:00-ch m}puﬁerlcﬂ[éet-barbp)qdaie(bhtalmvmw@b Biet and 0.5 m! of TFA in 9.5 ml of DCM is
stirred at AT for 2h 00. A saturated NaHCO; solution is added. The organic phase is
'dried over Na,S0, and filtered, and the filtrate is evaporated under reduced pressure to
give 0.092 g of the expected product.

10 Stage 5.6:
Benzyl 4-{6-[(acetylamino)methyl}-3-(3,4-dimethoxybenzyl)-2,4-dioxo-3,4-di-
hydroquinazolin-1(2H)-yl}piperidine-1-carboxylate

15 0.049 g of acetic anhydride is added to a solution of 0.09 g of benzyl 4-[6-
(aminomethyl)-3-(3,4-dimethoxybenzyl}-2,4-dioxo-3,4-dihydroquinazolin-1(2H)-
yllpiperidine-1-carboxylate obtained in stage 5.5 and 0.09 ml of NEt; in 3 ml of DCM and
the mixture is stirred at AT for 1h 00. BDCM is added and the solution is washed with a
saturated NH,Cl solution, then with a 1N HCI solution, then with a 2N NaOH solution and

20 then with water. The organic phase is dried over Na,SO, and filtered, and the filtrate is

evaporated under reduced pressure to give 0.104 g of the expecied product.
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443- ( 3-chl orobenzyl) - 642- fluoro-1-(fluoronethypethoxy]- 2, 4-di oxo-3, 4-

di hydr oquiw@20i0/M09148H) - yl ] pi peri di ne- 1- car bal dehyde PCT/FR2010/050549
4-[3-(4-chl orobenzyl)-642- fluoro-1-(f rT‘g)or onet hypet hoxy] - 2, 4-di oxo- 3, 4-

di hydroqui nazolin-1(21-1)- yl]piperidi 1- car bal dehyde

4-{3-[3-(cycl opentyl oxy) -4- met hoxybenzyl] - 612-fl uoro-1-

(fl uor onet hypet hoxy , 4- di oxo- 3, 4-di hydr oqui nazol i n1( 2H) - yOpi peri di ne- 1-
car bal dehyde St_aqe____

N-{13-(3,4-Dimethoxybenzyl)-2,4-dioxo-1-(piperidin-4-yl)-1,2,3,4-tetrahydro-
quinazolin-6-ylJmethyl}acetamide

A mixture of 0.1 g of benzyl 4-{6-[(acetylamino)methyl]-3-(3,4-dimethoxybenzyl)-
2,4-dioxo-3,4-dihydroquinazolin-1(2H)-yl}piperidine-1-carboxylate obtained in siage 5.6,
0.0169 of ammonium formate and 0.018 g of Pd/C (10%) in 2 mi of EtOH purged

10 beforehand with nitrogen is irradiated under a microwave field at 80°C for 30 min, The
mixture is filtered and the filtrate is evaporated under reduced pressure to give 0.077 g of

the expected product.

Stage 5.8: Compound No. 20
16 N-{[3-(3,4-Dimethoxybenzyl)-1-(1-formylpiperidin-4-yl}-2,4-dioxo-1,2,3,4-

tetrahydroquinazolin-6-yljmethyl}acetamide

A mixture of 0.070g of N~{[3~(3,4—dimethoxybenzyl)—2,4—dioxo—1-(piperidih—4~y!)-

20 1,2,3,4-tetrahydroquinazolin-6-yljmethyl}acetamide obiained in stage 5.7 and 0.028 g of

ammonium formate in 2 ml of ACN is irradiated under a microwave field at 140°C for

1h 00. The mixture is filtered and the filtrate is evaporated under reduced pressure. The

residue is chromatographed on silica gel, elution being carried out with an MeOH/DCM
mixture, (0.5/99.5, viv) as far as (7/93, viv), to give 0.035 g of the expected product.
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10101: 40, W@ 2010/109118r i - , 4050- Qcd QAH OAH 6a -0: 1: 101' NPCTHER2010M50540YVe

-0 I'N COMPOUND No. 1S 89 0) 1C) 09 1.9

The chemical structures and the physical properties of compounds corresponding to the
general formula (1) according to the invention, and also of some of their intermediates (in
particular compounds 32, 55, 120 and 257), are illustrated in the following table.
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OAH 10ro-;litc:cd OA" So 0 z "oN ONRGIWXO [OV ZOx EOV trafr 90V 9017 LOV
o0V 111 WD 20101109148PCT/ FR2010/ 050549 112 The conpounds in
accordance with the invention formthe subject of pharnmacological trials
whi ch havdVORMA/109M8 advant age as therapeutical |y actiPGI/ERRo10@SIS9 51)
Measurenent of the inhibitory activi ty1% the conpounds in accordance with
the invention with regard to PDE7 The ability of the conpounds of

formula (1) toq.phipit PDE7.|sS ured usi an enz tic assay, base on

t he sepag a%ionT'(r)] FQ'E?F%%C i\}']é ég\%ﬁ?ﬂgﬁbé"f' a?@e omvﬁgﬁéﬁqmbrﬁ‘?héﬁpﬁa' dgctlve
5' - AVP ( piPfatmeacolsigicah driaih yhieh i ave eslomirno teib pdvanitagd apethecdpeatiediiggactivby 10
on pol yet Ryhgasidy ne (PElI) cellulose, after halting the enzymatic reaction.

The 5" -AWP is extracted quantitatively fromthe PEl cellulose and its
radioactivity is nmeasured using a liquid scintillation counter. The

i nhi bi tery aty iMedsMremeritits the MMILIG (ktivit) oNhecéhbodhddin £E3r8ah& WRE7 1S
represented by ﬁhe I nhi bi t.ghon co&1§t|§BE7l 0, defined as the concentration
of the corrpoun& e invention with regard fo |

The ability of the compounds of formuia (1) to inhibit PDE7 is measured using an

enzymatic assay based on the separation of radioactive cAMP (substrate of PDE7) from
the radioactive 5-AMP (product of the enzymatic reaction) by thin layer chromatography
10 on polyethyleneimine (PEI) cellulose, after halting the enzymatic reaction. The 5’-AMP is
extracted quantitatively from the PEI cellulose and its radioactivity is measured using a
liguid scintillation counter.
The inhibitory activity of the compounds of formula (1) with regard to PDE7 is
represented by the inhibition constant ICs, defined as the concentration of the compound
15 (inhibitor) tested in the assay which makes it possible to reduce the enzymatic activity of
PDE7 by 50%. The lower the ICs values, the greater the inhibitory power of the
compounds.

Materials

20 The_{SH]-cAMP (NET 275; 25 to 40 Ci/fmmol) was purchased from Perkin-Eimer -

- (NEN Life Sciences, Boston, United States), the rolipram was purchased from Sigma (St

Louis, Mo, United States) and the sheets of polyethyleneimine cellulose F made of piastic
for thin layer chromatography were purchased from Merck (Darmstadt, Germany). All the
other products used are of commercial origin.

25
Enzyme _

Human PDE7 was partially purified from the HUT-78 cell fine by following a
method analogous to that described by Bloom and Beavo (Proc. Natl. Acad. Sci. USA,
(1996) 93, 14188-14192). The enzyme preparation obtained is stored at -80°C in a buffer

30 comprising 20 mM of . Tris-HCI (pH 7.0), 5 mM of MgCl,, 4 mM of EDTA, 1 mM of
dithiothreitol and 20% of glycerol. As the partially purified PDE7 is contaminated by
PDE4, it is necessary to add 10 pM of rolipram (selective inhibitor of PDEA4) in the
enzymatic assay in order to completely inhibit the PDE4 activity. The Michaelis constant
{Km) of PDEY for cAMP, measured using the radiochemical assay described below, is

35 21 nM.

Solutions of compounds in accordance with the invention
The compounds of formula (I) to be tested as PDE7 inhibitors are dissolved in




15 (inhibitor) tested in the assay which nmakes it possible to reduce the
enzymatic-activity of PDE7 by 50% The |ower the |1C50 val ues, the greater
the inhibitory power of the conpounds. Materials 20The [3hl]-cAMP (NET -
275; 25 tWQQ0W/Ne9MA8) was purchased from Perkin-El mer PRENFR20MS/G0549Ces,
Boston, United States), the rolipram \Nil? purchased from Sigma (St Louis,
Mo, United States) and the sheets of p §et hyl ene| m ne ceI | ul ose F made of
pl astic f edfr tadt
Ger many) . CHSO eha RSO AE s St gP o R REn T G 658
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t hod d.
Sei | °us}i”g”%%%”tbﬁd“tﬁ‘i‘*fg%s‘?ﬁ%%g‘“?ﬁ 1l 20 Blkier o8 e BT BNSEY Sy dE
stored at T @dﬁﬁer arefinglly dilttedsty @@rﬁﬁﬁlauthﬁgemmm@%awu s-HC (pH 7.0), 5 nmM
of MyCl2, 4 nMrpé selfidn of rﬂﬁﬂr% @dédu ot hfeehés% lﬁrtﬁ'de}()té) &Imétssehibit tﬁ@ t 28

partially rifti t am na necessary to ad

pM of rol f i @B%%‘%‘b@cr' HﬁPfﬁpaaerdd tsbea)' Wl%h@aé@zvnﬁ?nte WYes Ao m
order to W&ﬁmmlepnzymaﬂmassbhe PDE4 activity. The M chaelis constant (Knm
of PDE7 for cAWP, neasured using the radi ochem cal assay described bel ow,
is 35 21 nM WO 2010/ 109148PCT/ FR2010/ 050549 113 DMSO at a concentration
of 10 mV PREddenzymiatic Bsgsy are subsequently diluted in cascade in DVSO in
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t he nmean va con

2010/ 109188PIEFFR20101050549 114 The percentage of inhibition of
PDE7 at a given concentration of the compound tested (inhibitor) is
calcul ated using the equation : 1% = [nmean val ue of the controls - nean

val ue of the treated sanples] x 100/[nean val ue of the controls - nean
val ue of the blanks]. 5The 1C50 is the concentration of the conpound
(inhibitor) tested in the assay which



makes it possible to reduce the enzymatic activity of PDE7 by 50% Results

As illustrative and nonlimting exanples, the follow ng qui nazol i nedi ones
inhibit PDE7 10 with the 1 C50 val ues indicated bel ow : Conpoundl C50 (PM
No. 16: WO 2010/109148 " PCT/FR2010/050549

4-16- (2, 2-di fl uor oet hoxy) - 3- (3, 4- dinet gybenzyl)-2,4-dioxo-3,4-0.015
di hydr oqui nazol i n-1(2H) -yl ] pi peri di ne- I-Car bal dehyde No. 11:

di fl h 39
& oxo. 3. 4 di “3“%?%&%90 SohBEbh 4P PRIET 44 HRES TAGARRALA e Gbotd
413- (3, 4- éﬁ hobug;buhzwgaictﬁateg-mmrﬂxgy@matmy) 192 = [rokaoweal@ 4f Gre08Ntls hyd

V115 (5, L B Ao e 0t aran e
1,2,3,4 é'?qléfﬁy'&ﬁ]oqw nazol i n- 6-yl ] net hyl } acet ami de No.~ 97:
415, 7- Sl chi OrCl"n@-l(léd&‘Hﬁ'dﬂﬁ'ﬂ&éfﬁﬁé&i@#Bﬁﬂ’\b)co%»pém% blﬁ)fdﬂregtegﬂthe assay which

dlhydrqu| oI|n 1 ) eridi ne- car e

4-[6- (dif I BMﬁaﬁé%O?%Lﬁh%?wm@Bm%w ! ¥(§iod‘3<o 3, 4-0. 0067

di hydr oqui nazol i n-1(2H) -yl ] pi peri di ne-1-car baI dehyde 2) Measurenent of the
I nhi bi tor |vity of the compounds in accordance with the invention with
regard to 15 By using for PDE8 an enzymatic assay equivalent to that

descri bed AsolustEiive andendrdimitingi exgm G0 thelfdlewing quiobrainedidnes DhitploBBEF C50

PDE7 (Biy) jﬂﬁ)lﬁ(ihép vaeM in atelijo%oqg.go- 14 No. 2510.0460.39 No. 2940.0370. 015
WD 20101109148PCT/ FR2010/ 050549 115

Compound 1Cso

: (HM)
No. 16: 4-[6-(2,2-difluocroethoxy)-3-(3,4-dimethoxybenzyl)}-2,4-dioxo-3,4-

dihydroguinazolin-1(2H)-yl]piperidine-1-carbaldehyde 0.015
No. 11: 4-[3-(3,4-dimethoxybenzyl)-6-[2-fluoro-1-(fluoromethyl)ethoxy]-2, 4- 0.039
dioxo-3,4-dihydroquinazolin-1(2H)-yl]piperidine-1-carbaldehyde

No. 72: 4-[3-(3,4-dimethoxybenzyi)-6-(2-hydroxyethoxy)-2,4-dioxo-3,4- 0.089
dihydroquinazolin-1(2H)-yl]piperidine-1-carbaldehyde

No. 77: N-{[3-(3,4-dimethoxybenzyl}-1-(1-formylpyrrolidin-3-y1)-2,4-dioxo- 0.82
1,2,3,4-tetrahydroquinazolin-6-ylimethyl}acetamide

No. 97: 4-[5,7-dichloro-3-(3,4-dimethoxybenzyi)-2,4-dioxo-3,4- 0.061
dihydroquinazolin-1{2H)-yl}piperidine-1-carbaldehyde

No. 111: 4-[6-(difluoromethoxy}-3-(3,4-dimethoxybenzyl}-2,4-dioxo-3,4- 0.0067

dihydroquinazolin-1(2H}-yl]piperidine-1-carbaidehyde

2) Measurement of the inhibitory activity of the compounds in accordance with
the invention with regard to PDE8

15 '
By using for PDE8 an enzymatic assay equivalent to that described for PDE7, the
following 1Csy values are obtained :

Compound ICs; PDE7 (M) ICso PDES (uM)
No. 11 0.039 0.14
No. 251 0.046 0.39

No. 294 0.037 0.015



3) Evaluation of the conpounds in accordance with the invention in an in
vitro nodel of mcroglial activation The glial cells actively participate
in the neurodegenerative nechanismby the 5 production of neurotoxic
factors. V¥ 2010/d091480n of these mediators forns part ofPQTHER2010/050549
neur oi nfl ammat ory process observed in ﬂﬁgr odegenerati ve di seases and in
particul ar in Parkinson's di sease and hei mer' s di sease. Numer ous
studi es have denonstrated that the inhibition of glial activation and
consequently the reduction in the production of proinflammatory factors,
such as 10 i nt 8} Fvalkation of the sanwpungs dptaccardancg with the|inwentiogniry anantly

reduces nedf&ﬂﬂdeﬂ@&%m?&&ﬁél%twatnon The conpounds according to the
i nventi on have_been evaluated in an in vitro nodel of mcroglial

activation. Af 8% gk pelisigcivelyparicnaie vy dhe: PRdPAegeneraiivy me¢anisn bydghe al
cel | ts fSBCgﬁidelciuﬂ‘r ge?a;rretogbsm@fors MeHRY br@flﬁd:tl@mlofl thess %@Btibtetférrﬁ@@ah%f the
quantifie ecific ass in the ce ernat ant s

Cul tures Beu%rﬁlgg\&a\t%{y PS8 9 §¥ %%'WW??@“B@? gglfef"?ec?‘rﬁ'?%@ RAstUArdRy ¢ ex
ar e i ncub&esdhdon'stdiseape end Mzbeinfer'satiseabée concentrations of conpounds
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. 297 5| nificantly decreases, in concentration- ent f t he
secr et i on959ENSHRE™ euki n- 1p by NG7 mcrogl ial cells activated by LPS. The
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35 mood disorders, insomnia, delusion disorders, obsessive disorders, psychoses, disorders
related to schizophrenia, atténtion deficit hyperactivity disorders (ADHD) in hyperkinetic
children, disorders related to the use of psychotropic substances, in particular in the case



15 novenents in sleep (PLMS) syndrone, Tourette's syndrone. or restless |egs
syndrone (RLS). According to one enbodi nent, the conpounds of formula (I)
in accordance with the invention Can be used as nedi canents or to

manuf act uMO 20h@¢d048ent i nt ended for the 20 treatnment @K:T:HERZOEIMSOSHS
novenent anonaly or notor disorder rel 5§d to Parkinson's disease; in
particul ar, the said novenent anonaly the said notor disorder is chosen
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which occur, for example, during a fall, impact, crushing episode or road crash.

Advantageously, the compounds of formula (1) in accordance with the invention
can be used as medicaments or to manufacture a medicament intended for the
35 prevention and/or treatment of disorders:
- related to schizophrenia, in particular (i} in the prevention and/or treatment of
positive or negative symptoms and/or (i) in the prevention and/or treatment of memory
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to the“general forrmula (I)
Another subject-matter of the invention is a compound corresponding to the

general formula (1) as defined above in the treatment and/or prevention of disorders

related to the central nervous system and/or reiated to the peripheral nervous system,

the said disorder(s) advantageously being chosen from psychiatric disorders and
25 neurological disorders.

Pharmaceutical compositions comprising, as active principle, at least one
compound in accordance with the invention are of use in the present invention. These
pharmaceutical compositions comprise an effective dose of at least one compound of

30 formula (1) in accordance with the invention and also at least one pharmaceutically
acceptable excipient.

The said excipients are chosen, according to the pharmaceutical form and the
method of administration desired, from the usual excipients which are known to a person
skilled in the art.

35 In the pharmaceutical compositions of use in the present invention for oral,
sublingual, subcutaneous, intramuscular, intravenous, topical, local, ‘intratracheal,
infranasal, transdermal or rectal administration, the active principle of formula (1) above



5(1) in which - A represents an aryl group or a heteroaryl group; 10- Rl
represents: a hydrogen atom -C(O)Rin which Ris a hydrogen atom
a (Cl-06) al koxy group, an aryl group, a (CrC6) cycloalkyl group or a

(Cl- C6) aMk@12030/d0914& he said al kyl optionally bei ng sulPQH/FR2EID/0505485.
one or nore hydroxyl group(s), a benzxggxy group, a (Cl-C6) al koxy group,
optionally substituted by an aryl, or (C3-Co) cycl oaI kyl group, an
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at om rod
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a (Cl1-06) al kyl group optionally substituted by one or nore hal ogen
aton(s)5 by OnQ‘h@@pﬁﬁfpﬂatbytﬂft@thﬂmlgfré’dﬁh(fﬁbms EUmﬁ:"%e"ﬂ‘iroYﬂmgS(Woz%n%Lﬁé fQienone

gr %rf egﬁagtghggsous%t %)I" hard gelatin csgpsules powde?ls grax(ﬁgules andSbra?go?Jt%lns gorroup
suspensions, subllngual, buccal, intratracheal, infraocular or intranasal administration
forms, forms for adminisiration by inhalation, topical, transdermal, subcutaneous,
intramuscular or intravenous administration forms, rectal administration forms and
10 implants. Use may be made, for topical application, of the compounds according to the
invention in creams, gels, ointments or lotions.

By way of example, a unit administration form of a compound in accordance with
the invention in the form of a tablet can comprise the following components :

15
Compound No. 1 (2-{[3-(3,4-dimethoxybenzyh)-1-(1-formylpiperidin-
4-yl)-2,4-dioxo-1,2,3,4-tetrahydroquinazolin-6-ylJoxy}propanenitrile) 50.0 mg
Mannitol 223.75 mg
Croscarmellose sodium ' - 6.0myg

20 Maize starch 15.0 mg
Hydroxypropylmethylcellulose 2.25 mg
Magnesium stearate . 3.0mg

The said unit forms comprise doses in order to make possible daily
25 administration of 0.5 mg to 800 mg of active principle per individual, more particularly of
0.5 mg to 200 mg, according to the pharmaceutical dosage form.

There may be cases where higher or lower dosages are appropriate ; such

dosages do not depart from the scope of the invention. According to the usual practice,

30 the dosage appropriate to each patient is determined by the physician according to the
method of administration and the weight and response of the said patient.

A method for the treatment and/or prevention of the pathologies indicated above
comprises the administration, to a patient, of an effective dose of a compound in
35 accordance with the invention or of one of its hydrates or solvates.
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CLAIMS

1. Use of a compound of Formula (I):
fl?1
(CH2}q N

in which
— A represents an aryl group;

=~ R represents:
m 2 hydrogen atom,
m -C(O)R in which R is a hydrogen atom, a (C;-Cs) alkoxy group, an aryl group, a (C3-Cs)
cycloalkyl group or a (C;-Ce) alkyl group, the said alkyl optionally being substituted by:
. one or more hydroxyl group(s),
. a benzyloxy group,
. a (C-Cs) alkoxy group, optionally substituted by an aryl, or
. 8 (C3-Cg) cycloalkyl group,
m an optionally substituted (Cy-Cg) alkyl group;

— R, represents:
m a hydrogen atom,
m a halogen atom,
B a cyano group,
m a nitro group,
m a (C;-Ce) alkyl group optionally substituted by an —-NH, or else by an -NHC(O)Rb group, with
Rb as defined below,
m an -ORa group in which Ra represents:
. a hydrogen atom,
. 2 (C-Cq) alkyl group optionally substituted by one or more halogen atom(s), by
one or more hydroxyl group(s), by an aryl group and/or by one or more cyano group(s),
. a (C3-Cy) alkynyl group,
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. an aryl group;

— R; represents:

m a hydrogen atom,

m a halogen atom,

m a hydroxyl group,

® a cyano group,

m an —SCF; group,

m a nitro group,

® an 0xo group,
m an —S(0)pz-alkyl group, an —S(O)o-2-heterocycloalkyl group, an —O-SO,-aryl group
optionally substituted by one or more halogen atom(s);
m an -alkylaminoalkyl or -cycloalkylaminoalkyl group, each optionally substituted on the
end alkyl,
m an optionally substituted sulphonamide group,
m an aryl group or a heteroaryl group, the said group being monocyclic or polycyclic and
in addition optionally being substituted by a (C;-Cg) alkyl group, by one or more halogen
atom(s) or by a (C-Cg) alkoxy group,
m a heterocycloalkyl group optionally substituted by a (C-Cy) alkyl group,

m a (C;-Cq) alkyl group optionally substituted by:
- one or more halogen atom(s),
- an aryl group which can be substituted by one or more halogen atom(s) or by one or
more hydroxyl group(s),
- a heteroaryl group,
- one or more hydroxyl group(s) which can be substituted by an aryl group itself
optionally substituted by one or more halogen atom(s), or
- a heterocycloalkyl group optionally substituted by a CO(O)Ra group or by a (C;-Cs)
alkyl group, with Ra as defined above,

m a -C(O)NRDRc group, with Rb and Rc as defined below,

m a -C(O)ORc group or an —O-C(O)ORc group, with Rc as defined below,

m a (C;-Cq) alkoxy group, optionally substituted by
- an aminoalkyl group,
- an aminocycloaltkyl group,
- a cycloalkyl group,
- a heterocycloalkyl group,
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- amonocyclic or polycyclic heteroaryl group,
- one or more hydroxyl group(s),
- one or more halogen atom(s),
- a (C-Cq) alkoxy group,
- a—C(O)ORc group, with Rc as defined below,
- a -C(O)NRbRc group, with Rb and Rc as defined below,
- an 0xo group, and/or
- an aryl group, itself optionally substituted by one or more halogen atom(s), a cyano
group, a (C,-Ce) alkoxy group, an -O-haloalkyl group and/or a haloalkyl group,
m an -O-cycloalkyl group, an -O-aryl group or an -O-heterocycloalkyl group, each optionally
substituted by
- an aryl group, itself optionally substituted by one or more halogen atom(s) or by a (Ci-
Cs) alkyl group,
- an 0xo0 group,
- one or more halogen atom(s), and/or
- a (C{-Cg) alkyl group, which can itself be substituted by an aryl group and/or an oxo
group,
m an —-NH-CO-NH-aryl group, an -NH-CO-NH-heteroaryl group or an -NH-CO-NH-(C;-Cs)
alkyl group, each optionally being substituted by one or more halogen atom(s), by a cyano group,
by a nitro group, by one or more hydroxyl group(s) or by a (C;-Cs) alkoxy group,
m an —N-(C;-Cy) alkyl group, it being possible for the (C;-Cs) alkyl group to be substituted by
- one or more oxo group(s), and/or
- one or more aryl group(s) optionally substituted by one or more halogen atom(s) and/or
by an SO, group,
m an ~NH-CO-aryl group or an -NH-CO-heteroaryl group, each optionally being
substituted by one or more halogen atom(s);

— R4 represents a hydrogen atom, an oxo group or a (C;-Cg) alkyl group;

— Rb represents:

. a hydrogen atom,

. a (C1-C¢) alkyl group optionally substituted by one or more halogen atom(s), by one or more
hydroxyl, cyano, amino, heterocycloalkyl or (C;-Cg) alkoxy group(s) ot by an aryl group
optionally substituted by one or more halogen atom(s),

. a (C3-Cg) cycloalkyl group,
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. a (C,-Ce) alkynyl group,
. a (C;-Cg) alkoxy group,
. an aryl group optionally substituted by one or more halogen atom(s);

== Rc represents a hydrogen atom or a (C;-Cs) alkyl group optionally substituted by one or more
halogen atom(s);

or then Rb and Re form, together with the nitrogen atom to which they are attached, a polycyclic
heteroaryl group or a heterocycloalkyl group;

= m and n represent, independently of one another, the value 0, 1 or 2, it being
understood that m+n<3;

== p and p’ represent, independently of one another, the value 1, 2 or 3, it being
understood that, when p is greater than or equal to 2, then the R, groups are on separate carbon
atoms and can be different from one another and, when p’ is greater than or equal to 2, then the
Rj groups are on separate carbon atoms and can be different from one another;

= q represents the value 0 or 2, it being understood that, when q = 0, then the
nitrogenous heterocyclic group attached to the nitrogen situated in the 1 position of the
2,4-dioxo-1,2,3,4-tetrahydroquinazoline ring system is no longer bridged and is of the type:

with Ry, R4, m and n as defined above,
== 1 represents the value O or 1;

in the form of the base or of an addition salt with an acid

in the manufacture of a medicament for treating a disorder selected from the group

consisting of Parkinson's disease and Alzheimer's disease.
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2. The use of Claim 1, wherein the treating of Parkinson’s disease comprises the treating

and/or preventing of motor disorders, depression and/or cognitive disorders.

3. The use of Claim 2, wherein the anomalies or motor disorders are chosen from resting

tremor, rigidity, bradykinesia and deficiency in postural reflexes.

4, The use of Claim 1, wherein the treating of Alzheimer’s disease comprises preventing

and/or treating of cognitive disorders and/or behavioura disorders.



