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1 | M DAZOLONE DERI VATI VES, PREPARATI ON METHOD THEREOF
AND BI OLOG CAL USE OF SAME The subject of the
invention is imdazolone 5 derivatives. The invention
also relates to a nethod for, the preparation thereof.
It also relates to the biol&gical uses of these
derivatives as kinase inhibitors, in particular for

MI DA : : EPARAT 10N METEOD THEREOF

and trisony 21)anghet 1Ry, CUSE yoRf sAmEran
pat hol ogi cal conditions 1 nvolve phosphoryl ation
abnormalities, often associated with abnormalities in
regu&ﬁgion abee taigfprokﬁgn khggég%- Ehe ggarcq ﬁar 1
effective Fn&?bi?ors of these kﬁnase31015 has thuénl azotone

deribeénveery Buot | yeventionhhalpast rédatgsarts &simeghidaei for the

ienc% concerni ng ki nases, CDKs, GSK-3 and
f-

Iong.exp%g
PLEPRKALASTa "L For support, the inventors have
focugsed amsbherpnadesti @8 othenhbBblegscael eake¥e ¥ these
.the DYRKILA ki nase (Dual -specificity )
deriygta¥pge- gifospticageant i iohiir@megul ated Repbseulan)  fpr the
[ enz whi | at eg. [ Tyr,Qsi :
trealBeRD For by rooalFrasOta o P Let | vartad o ad whi FaPeCially
Alzhphoepher dliatasepePink 'andiskbaeenane tedisdmgs21The

DYRI protein kinpase gene is located in_a quite 25 |
SpecFRrG. VRSt oMbIo K rotombBen { ReChBdmeiSady ngpafs tions
invotkkl | SrRdspaE Prat i dhi GHneRNRNS takeyt d8t88NaSssociated with
resEqnslble for the trisom c phenotype. Many
abnogmglkbaes $nppeoculakéonypst kesttaint paptedan kangsgsst
(X1 ver r [ f . DYRK1 e S jal .
contFig%u%egaﬁ:%{hg ?ﬁg %g%rcﬁvedeQ%ﬁq%%ﬁg%f 0 ?}Sh@p%g kinases

has bhasnbebaexeeq¢ duting brezoRlelpashbfeavgearbBYRKI A
al so agsears,to be highly involved in Al zheiner's

di seUSENEWENEA T ARG EXPRTLARFGI FPRCE TN FHp$9om CDKs,

GSK-BIi S0y ok gustemldLal | ¥ andsgppbytafl tehe t R RGR s  have
about 40) (Kinmura R
focused on the production of inhibitors selective for the

DYRK1A kinase (Dual-specificity Tyrosine-phosphorylation-
Regulated Kinase 1 A).

It 1is an enzyme which autophosphorylates on its
Tyrosine 321 (thereby resulting in its activation) and which
phosphorylates Serine and Threonine residues.

The DYRK1lA protein kinase gene is located in a quite
specific region of chromosome 21, the "Down's syndrome
critical region", which covers about 20 genes responsible for
the trisomic phenotype. Many arguments support the hypothesis
that even a modest (X 1.5) overexpression of DYRKIA makes an
essential contribution to the abnormal development of the
brain observed during trisomy 21. Moreover, DYRKIA also
appears to be highly involved in Alzheimer's disease (which
appears in individuals suffering from trisomy 21

systematically and early after the age of about 40) (Kimura R,
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2 et al., 2006. The DYRK1A gene, encoded in
chronbsone 21 Down syndrone critical region, bridges
bet ween beta-anyloid production and tau

phosphoryl ation in AIzheine& di sease. Hum Mol Genet.
16, 15-23; Ferrer |, et al., 2005. Constitutive 5
Dyrki A is abnornmally expressed in Al zhei ner disease,

e AL N et s T e vy S

syndrewe beemisdught byeyiohpal Iscideges ng bdttwessr | chetra-amyloid
stryctural nodel of DYRKIA based on the. 10 )
producrdeny |39 SeHURNAPRATIESERPY kit Azpeiner disease. Hum

Mol BteReg: Mag ChesLbett .pea0Q6 Jyl - 1oy 36.(14008712@hstiRutive
this approach, out of the 182 conpounds sel ected,
Dyrkddl yisl abhermbédy sexpreessedi ninbiAlkgheimay vidisegisey Down

n 1C50 rangi ng.from2.5 to, 5Q }1 5 The studies b
synRBe vk tofs O oSAEr o Sdar SRIPEET ot TMaE hpa Models.
NeurobdbdciDalsi.zeophazraoolyqgi cal i nhibitors of the DYRKIA

ki nase _have led themto discover that im dazol one ,
der i PERK}Bs 1BBAPAEpESdNAYCt BB SPHONFe YoV i&iFiRdgSareening

in |s§4Geht aghne,B ' B | Sof € 1A PYLUq anFh  th
o 50 selec??veaphgfﬁgégﬁgéﬁcéka?%gi5?{ors of the DYRKIA ©
cryskiadddee Hersimafttuare t heofer m GS&EmSounds(Kimil | akso al

. _be d to _dengte e_deriyatiyes as :’
100z e Cheme BT na 0% R EnAb P ne &1 kB BT ogh this
apprbaem,t ieit Jonge Lesretérpsucaor 3pheste@f baLPULA Acd%cules

0O H2N W (A) 30 L 'rye Resear ch devel opnent has

showegy arhel nhefiors aet settyipwithngRediCoo ppam@bys fepm 2.5 to
50 uﬁlgtaining a famly of conmpounds havi ng

The studies by the inventors in order to search for,
optimize and characterize pharmacological inhibitors of the
DYRK1A kinase have led them to discover that imidazolone
derivatives corresponding to derivatives or analogs of
leucettamine B constitute, in this respect, potent and
selective pharmacological inhibitors of the DYRKIA kinase.
Hereinafter, the term "compounds” will also be used to denote
these derivatives and analogs as a whole.

Leucettamine B is a marine alkaloid extracted from the

sponge Leucetta microraphis, of formula A

(A)

Leucettamine B

Research development has led the inventors to set up
synthesis pathways for obtaining a family of compounds having

inhibitory properties of great interest with respect to
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i nhibitory properties of great interest with respect
to 3 DYRKIA with IC50 values of nostly I ess than 50
pM and even than 10 pM or even 1 pM The invention
therefore relates to the us;, as nedi canents, of

i m dazol one derivatives constituting 5 |eucettam ne B
anal ogs and derivatives. It also relates to a process

DYRﬁEr RY £ g&?g%tbgfgesngﬂpﬁﬁgg 1yTﬁ%P§”V§Pt'°§onébeland even

‘at'es conpou cortespond

thanlamd@zplamee&emiuamMues and to the uses 10 thereof as
actlve i ngredi ents of nedicanents. According to a
firsfhgspdavention n/dhereforausTrorEess % tiHe usése, as

medlE%heBE%dUC'ngf"Ed'%ﬂfﬁﬁiéléﬁ% t*“aé ‘%ﬁﬂ?ﬁg s Of constituting

neurodegeneratlve | seases i m dazol one derivatives
leuceamamsp@n& agaflogsoemd deflivativies=-- N Arl (1) R 10
20 i resents H a |inear. or branc

opt i gﬁal f Sésuﬁg%‘%‘?g?edt Clatcpr&ceaﬁsf(ylforradlpfflpar%‘g these

compaiuylds.group, or a 5- or 6-nenbered heterocyclic group,
the aryl group and the heterocyclic group 25
opt i A&l | ynEBRBLPBI nglBRe krlakre sibsttihauesogpoupsischwhich

corr%@%olﬂ% %nkkr%ll o:{mij(ﬁ{ (?r?é d%(iq%%'ﬂ}%sané/rhd to the uses

I'tions represents an ary group
therepifi asakky ioee ingrendeatsubst meddatmenits .bei ng
posskgkgrggng %g a first aspect, the invention thus relates
to the use, for producing medicaments for the treatment of
neurodegenerative diseases, of imidazolone derivatives

corresponding to formula (I)

in which:

e R, represents H, a linear or branched, optionally
substituted, C; to Cs alkyl radical; an aryl
group, or a 5- or 6-membered heterocyclic group,
the aryl group and the heterocyclic group
optionally comprising one or more substituents,
which may be identical or different, occupying any
positions;

e Ar; represents an aryl group with optionally one
or more substituents, it being possible for two
adjacent substituents to form a 5- or 6-membered
ring, this ring Dbeing, where appropriate,
substituted; or an aromatic heterocycle with

optionally one or more substituents and/or
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30 adj acent substituents to forma 5- or 6-nenbered
ring, this ring being, where appropriate,

substituted; or an aromatic heterocycle with
optionally one or nore substituents and/or 11l 4
condensed with a 5- or 6- ne#bered aromatic ring, the
het er oat om bei ng chosen from N, S and 0; R represents

Erzaﬁched orwz%egl égo_lég{%r‘: Aré Vgrs ra%?caﬁ;rg%l I nﬁr%rﬁtéf: ring,

vi nyl (C1- %kahbxbrba@bmabemg ’hblsiene f@om N, S and O;
nitrile(Cl-C5)akyl radical, or an aryl or benzyl
radi cal® &aireéprageodiss Roebng Bp’(HI‘bﬂalR#OHyub’st Afrut edith

on one or e carb ons or r
whi ch may ggfg% denfi of]lrnea}r’lowI g’?éntor oggugygn?g% alkyl

posi tions radtchei:Nth p@ﬁyablc&feﬁnymcaetmmmyl radical, a
substituents to forma,  5-_or edrlng,

this
ring bei n@l trAdee Oraprb¥’é‘b¥3r%lf%l C9u9§ﬁ/llt dagical IRSOJ-'- an aryl
the meani pgs 1\ ﬁz‘l T ﬁnd SBYq aJ:ﬁQlchrg rB@Eﬁ e@ptwnally

- Arerepresentl stltuted or unsubstitut
aryl radi sabstutubedng:rporsm bbe Mmoret wa riaui aam‘ecnrhs with one
substituents to forma

"i'ng. bel ngopt ool 19- 2R i ¢ HEean z@afhé'$%veﬁ5?aﬁlcal or

al so rel aliggreeehs I ARy Mard} tHesiBbONE, it being
derivatives and al so the enantionmeric forns thereof

taken i ndPopadRLPy foxs §W9 uadjacentbypubnd iduamtisesto form a
the abovegderjyat ciallycco tyte
sel ective’i nhI%I téors ot l[ﬁde %@%%I ‘A lcbé klﬁ%g Lget ng, where

| C50 val ueppebpkéaset haanthJted even | ess than 1 pM

articul arly_advant ageous derivatives hayi n I
ealues of ¥%§S th g qgiﬂ&ngs given abov ang may also

represent H;

- Ar; representing a substituted or unsubstituted
aryl radical, it being possible for two
adjacent substituents to form a 5 or 6-membered
ring, this ring being optionally substituted.

The invention also relates to the racemic forms of the
above derivatives and also the enantiomeric forms thereof
taken individually.

As illustrated by the examples, the above derivatives
more especially constitute selective inhibitors of the DYRKIA
kinase with ICsq wvalues of less than 5 uM, or even less than
1 pM, particularly advantageous derivatives having ICsy values
of less than 0.1 pM.

In formula (I) above, "aryl" represents phenyl or
naphthyl and "heterocycle" represents a 5- or 6-membered ring
with N, O and/or S as heterocatom(s). The substituents of R,
Ar,, Ar, and R are chosen from: OH, 0Z, COH, COZ, COOH, CO0O0Z,
NH,, NHalk., N(alk.),, NHCOOH, NHCOOZ, Z representing a linear
or branched C;-Cs alkyl, aryl, benzyl, substituted benzyl or
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In formula (1) above, "aryl" represents phenyl or

napht hyl and "heterocycle" represents a 5- or

6-menbered ring 30 with N, O and/or S as

het eroaton(s). The substituents of RL, Arlr Are and R

are chosen from OH Qg , COZ, COOH, COOZ, NH2,

NHaIk N(alk )2, NHCOOH, NHCOOZ, Z representing a
ben

syt D5 e BLaRLAREDFE, CLaCBeR! g A ol it ggens ana/or

CClsr gdbep| , anfeadk. rr@éprb@éﬁﬂ@ﬁg and{-ac, alml%ﬁl@aq
and al k. representing a C1-C3 al kyl radical. The
i nvehhBonipEeRE&SNNDFElREPECi BPFY, 93pecialhy, for use as
n o] Y [ |
nedi TR ST Y (ARLAALTRER CRE CORLYOLS RRVERN B Tl Y Less
thanalboy® amdwicioxire spolRt ineptes otramud aCI- G&o&lekylln mxdjdhal
or a hydrogen atom and/or an aryl radic
th8seKePEERLEES> 30CCs~jaldeylpr ragpcal R%;ﬁ eggﬁr@gean atom,
agd/g&ogg a lt l}gelggllng chosen fromradicals of
CH2) ty W t =0, 1, 2 or 3 and T1
FeplreSE@td:hn@s@mefﬁémt he foI | owi ng radicals: methyl,
vinyl, alkyl, alkynyl, nitrile, cycloal kyl, which may
15 be C3 or . Z- CO, 0Z Cl-C3
hal, hal r ent bng F, r or I or a
or an R3- , R3t i ng chosen
radi cal s “of 2- ( ) N typé, with pr=
T2 representing 20 one of the follow ng radicals:
ﬁeﬁhﬁgpr{??ﬁws ZO, ZO CONH-, -CH(Qz)2, ZCO, with Z =

H or Eth?LSDrgrgﬁéncmﬁdtgénc$éﬂﬂﬁ/chdﬁéﬁ f%%m radicals of

cycl oal ky substituted aryl, or H, or
25 anTRA( QN gvoep, RAdtbhem bei n@.a Bx;anéhed)rcs -5and Ty
aIkyIrepresenting one of the following radicals: methyl,

vinyl, alkyl, alkynyl, nitrile, cycloalkyl, which may
be C; or C4, Z2-0, Z-CO, with 2 = C;-C3 alkyl, or hal,
hal representing F, Cl, Br or I or a CCl; group,
or
«+ an R3-NH- group, R3; then being chosen from radicals of
T2-(CHz)n type, with n = 0, 1 or 2, and T, representing
one of the following radicals: methyl, vinyl, Z0, ZO-
CONH-, -CH-(0Z),, 2CO, with Z2Z = H or linear or
branched C;-C4 alkyl, NH,;, C3 cycloalkyl, aryl, or
substituted aryl, or R, = H,
or
e an Ry4-CONH- group, R4 then being a branched C3;-Cs alkyl
radical,
or
« R = Ar,, Ar, being chosen from a phenyl, substituted

phenyl or benzodioxolyl radical.

Preferably, the invention relates, for use as
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radical, or R = Ar2, Are being chosen froma phenyl,
substituted phenyl or benzodi oxolyl radical. 30
Preferably, the invention relates, for use as 6

medi canents, to inidazoloneederivatives havi ng an 1 C50
of less than 1 pMand corresponding to fornula | in
which: - Rl represents Hor CH3 - Arl represents the

.radi cal. 0 . r . = represent an
mea et o 18l e e R R TR PP AL H TG of 1ess
thanT1l- (@H2ha cypeespicndihly Toa foridipla, ITalikymplich:nitril e,

hal , CH3O, cycl opropyl or cyclobutyl 10 radical, n =
0, R1, reppesents i orr@hy esenting a hal ogen atom or a

ff%%}gégéf%%?ét%? R?i%aiagioup, R3 then bei ng chosen

ntype, wwth T2 = C3

al kyl, OH, 15 cycl opropyl, pheny h substi tuted
with OH OCH3, OH, CH2OH 3, OH) ,
CH2- CH2OH, CH2- or penzodi o) R3 =H n =
0, 1 or 2, or Are groetp o fagom a

par a- hydr oxyphenyl or enzodi oxol yl group. ’I'n one

ferred group of im dazol one derivatives of fornul a

i
|§3 5ePrefeRhtesents R2S, R3HN, or Are'

« an Rp-S- group, R; then being chosen from radicals
of Ti1-(CHz), type, with T; = a methyl, alkynyl,
nitrile, hal, CH30, cyclopropyl or cyclobutyl
radical, n = 0, 1, 2 or 3, "hal" representing a

halogen atom or a CCl; group,

or

« an R3-HN- group, Rz then being chosen from
radicals of T,-(CH;), type, with T, = C3 alkyl, OH,
cyclopropyl, phenyl, phenyl substituted with OH,
OCHz, COOH and OH, CH,0H, C(CHs, OH), CH,-CH0H,
CH2-COOH or benzodioxolyl, or R3 = H, n = 0, 1 or
2,

or

« an Ar; group chosen from a para-hydroxyphenyl or

benzodioxolyl group.

In one preferred group of imidazolone derivatives of formula

(I),

R represents R%S, R3HN, or Ar?%

R? represents H or a 1linear or branched C;-Cs alkyl

radical;

R? represents H or a linear or Dbranched C;-Cs alkyl

radical, where appropriate substituted with one or more
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In

Rl represents Hor a linear or branched Cl-C5 al kyl

radical; R2 represents Hor a linear or branched
Cl-C5 al kyl 30 radical, where appropriate substituted
with one or nore 7 OH C, - al koxy, (CH2)n-COH or

(CH2) n-COOH radi cals; or represents a cyclic radical,
wher e appropriate of the (CHQ)n- cycl oal kyl type,

nSR EL RS CHUkPEYr aal T blngoT wris 5 O oA diaa s oF
S&E@&b@@h@@ Whthc@biﬂc(fiéﬂﬂ@HL OWheeRl €ggpispréate of the
(C1- CSg al kyl enenitrile; (C -C5) alkylenevinyl: or

c-(€82 aTk?ﬁ?loﬁhHY%aprﬁz ﬁﬁﬁwﬁﬁﬁﬁQ?k¥yhrﬁﬁﬁl%ﬁl having 3
anche (¢ ca r pr

Subsﬁtﬂ?&a Wlt lnélﬁyne ofdé {:h% %%g\iq% erfcplpéa%_l bgigg, where

C@@brb@duaabs smbsﬁepm&sehhstﬂ1eydhkcs aadymalprwhepeesents

b dBarty et toh sy | Uhete abbreptbuiarl; or ci-cs

suhgkntat ed wickh ;one or nore -OH, (CH2)n-OH, al koxy or
15 ; or a benzodioxolyl radi cal; or represents a
cyclic radical, where appropriate of the

¢H2 cl oal k type, the c radic _

hy| HEPF S e il O PR NFCooA Dy} radical,
re«a@eeeneepeoae&éeel oxsgb)gltlr;a%eal w1tAr dnkepbgsenbsed c,-Cs
benzodi 0x0 or phenyl radical, the latter being,

mﬁék@xarppr@pru e, COMbt redicd st hoonerepresrnts - @4 cyclic

o&agkhg gekg al gé@g&rgr%ferr d gggyp ?éy%%brec c oalkyl

azo 6ne &fivaf For Rl a
RE&peRSHN: oepheegent Rl arepneﬁy:nt S:a}dl@rala |wiess appropriate
brapched C, -C5 al kyl radi cal ; R2 represent a
ERBSE SRR ENeCsO3| raﬂrer adPBal | (W) 2o0H; alkoxy or

COOH; or a benzodioxolyl radical; or represents a cyclic
radical, where appropriate of the - (CH;)n~cycloalkyl type,
the cycloalkyl radical having 3 to 5 members, and n=1-5;

or NH,;

Ar' represents a benzodioxolyl radical;

Ar? represents a benzodioxolyl or phenyl radical, the
latter being, where appropriate, substituted with one or

more —-OH or alkoxy.

another preferred group of imidazolone derivatives of

formula (I),

R represents R23, R3HN, or Ar%

R? represents H or a linear or branched C;-Cs alkyl

radical;

R? represents a linear or branched C;-Cs alkyl radical,

where appropriate substituted with one or more OH, C;-Cjs



where appropriate substituted wth one or nore OH,

C -C5 8 alkoxy or (CH2),-OH radicals; or represents a
cyclic radical, where appropriate of the -(CH2), -

cycl oal kyl type, the cycloglkyl radical having 3 to 5
menbers, and n=1-5; or represents a

(C C5)a|ky|enenitri|e radical or a 5 (C, - C5)

IeneV|n resents a phen r.adi cal .
aRRERES OB L (ERE) 2R R T ton e s Y o evelic
(CHAY ca®l ahle@sy,; appraprbaaéodb@xotmé radtes) - Okycloalkyl
represents a cyclic radical, 10 where agproprlate of

t koPeg CHihe - eyeloal kyl ppdcalndiaing odl kgl T smeeaers, and
h 3 |
rg;ngentgoééﬁg%%%%{oxéfyﬁ:raagggrgiiggkg}rifg radical or a

r €0 eSoretlskyal dyenziodi loxaddilcadr; phenyl radical, the
| atter being, where appropriate, substituted with one
or nDre -OH Particul arly advant ageously, the

deri vaty us rdi th ,
|nvent| n are g%osén Hg%1 he§g8??§§(ngq%g%%%unggpfgprlate
mbubbtlmntédrMNUM(dﬁe & RArd 25HR2(€HaiKBH}1a£koxy, or a

enzodj oxol

xgenﬁf’smxﬁﬁyé bJé?m%ﬁ"f‘onlors §ppr9§enté|_|zwll|§ “zadical,

Mahefel zppro rQSEéOdexohhé YL(c c@é@oa@k Hi

=1, 3- beﬁ%od?oxol CHééﬁ@ X? y?@

3cweﬁz>@dlﬂ<mlo|na5hwalsohmmgcBlzct}qzciBmembefSH amd B=1-5; or

3% genzodloxol 5-y RR =CH(CH3) 2, R = H Al =1,

éhzodi oxol -5-yl R2 = CH2C=N, R = H Arl =

1 3-benzodi oxol -5-yl 9 R2 = CH2 (CH2) 2CH3; Rl = H

Arl = 1, 3-benzodioxol-5-yl R2 = CH2CH2OCH3; R1 = H
* ARE -rq_preseemo@hl@&moel%olm eadipagliwith Tl=
C}S(J::bore;g_yesents al_| bégllzodloxofyl or phenyl radical, the
latter being, where appropriate, substituted with one or

more -OH.

Particularly advantageously, the imidazolone
derivatives used according to the invention are chosen from

the following compounds in which, in formula (I),
R= R3S

R = CH,C=CH; R; = Me; Ar; = 1,3-benzodioxol-5-yl
Ry = CH,C=N; R; = Me; Ar; = 1, 3-benzodioxol-5-yl
R = CHyCH,Cl; R; = Me; Ar; = 1,3-benzodioxol-5-yl
R = CH3; R; = H; Ar; = 1,3-benzodioxol-5-yl

R, = CH,CH3; R; = H; Ar; = 1,3-benzodioxol=-5-yl

Ry = CHCH,CH3; Ry = H; Ar; = 1, 3-benzodioxol-5-yl
R, = CH(CHs)2; Ry = H; Ar, = 1,3-benzodioxol-5-yl

Ry, = CH,C=N; R; = H; Ar; = 1,3-benzodioxol-5-yl
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benzodi oxol -5-yl 5 R2 = CH2T1 wth T1= cyclobutyl; Rl
=H Al =1, 3- benzodioxol-5-yl RRRSNH 10 R3 =
CH2CH3; Rl = Me; Art =1, 3-benzodioxol-5-yl R3 =
CH2CH2OH, R1 = Me; Art = 1, 93- benzodi oxol -5-yl R3 =
CH2T1 with T1= cyclopropyl; "R1 = Me; Arl =1, 3-
benzodi oxol -5-yl R3 = CHZCHS RlL = Me; Arl =1,

3 beﬂg%)ﬁn%&gp éll:];_’;s_ 5 =R§3 A?&%fﬁgib B%%dl%??l%tyr

3Rpenz«mm»§obﬂg, yml I¥3H=; mmcaHa bBh zodlBXOAF6 - yll
3 benzodl oxol, - HO m HQ2C- C6H3;. R1 = ; I
s Bk B b= 5oy L SRabBy b o s Ashe RLOE Ne:
benzéﬁtloxol’-s?l henzodi oxol -5-yl 20 R3 = p-CH3-C6H4; Rl =
Art = 1. 3-benzodioxol -5-yl R3 = HOCH2CHOHCH2; R1
-RM9= @hldTl witB- Benzoycbxoht Bl y| RR3 H; Ar; = 1,3~

C6H3; RL = Me; Art = 1,
benzgfi%%?gau oX0l -5-yl R3 = p-CH30-C6H4; Rl = Me; Art =
1, 3-benzodioxol-5-yl R3 = mHOCH2- C6H4; Rl = Me; Art
= 1, 3-benzodi oxol-5-yl 25 R3 = mHOCH (CH3) -C6H4; R1
R=RsMH\p: Arl = 1, 3-benzodioxol-5-yl R3 =
p- HOCH2CH2- C6H4; R1 = Me; Arl = 1, 3-benzodi oxol -5-vyl
= p- HO2CCH2O- C6H4; R1 = Me; Arl = 1,
3RpenzCitiGhsol Rb-yI1Me RAE GHACH2Cddzdal oxdd,-5Aml = 1,

3 b CH2T1 T1 | R1
LRl SR W Ao o s A st oG L. =
HR3AHCI¥2Tl e neadicpelorogy 173 w5 B 1Sy OB = RI, 3

=1, 3- benzodl oxol -
benzedmxmlrvéowsm 10 R= Are Are = p-HO C6H4; Rl = Me;

éﬁ%fp éodlcpfl;é I Q?—Q %HS R1
=1, 3- beérjlzodr%xoile ?%enz%gggr

aRQt=heas PHS-rIe&h Rhe= iNewemror rlelaa-tkmw.zto@iloxol -5-yl
R; = CgHs; Ry = Me; Ar; = 1,3-benzodioxol-5-yl

R3 = p-HO-C¢H4; Ry = Me; Ar; = 1,3-benzodioxol-5-yl

Rz = p-HO-m-HO,C-Cg¢H3; Ry = Me; Ar; = 1,3-benzodioxol-5-yl

Rz = p-m-OCH;0-C¢H3; R; = Me; Ar; = 1,3-benzodioxol-5-yl

R3 = p-CH3-CgHs4; Ry = Me; Ar; = 1,3-benzodioxol-5-yl

R; = HOCH,CHOHCH;; R; = Me; Ar; = 1,3-benzodioxol-5-yl

R3 = p-m~-OCH,CH,0-CgH3; R; = Me; Ar; = 1,3-benzodioxol-5-yl

R3 = p-CH30-CgHs; Ry = Me; Ar; = 1,3-benzodioxol-5-yl

R; = m-HOCH,;-CgH4; R; = Me; Ar; = 1,3-benzodioxol-5-yl

Rz = m-HOCH (CH3) -CgH4; Ry = Me; Ar; = 1,3-benzodioxol-5-yl

R3 = p-HOCH,CH;-Cg¢H4; Ry = Me; Ar; = 1,3-benzodioxol-5-yl

R3 = p-HO,CCH,0-C¢H4; R; = Me; Ar; = 1,3-benzodioxol-5-yl

Rz = CH,CH,CH3; R; = H; Ar; = 1,3-benzodioxol-5-yl

Rz = CH,T; with Ti;= cyclopropyl; R; = H; Ar; = 1,3~
benzodioxol-5-yl

R3 = C¢Hs; Ry = H; Ar; = 1,3-benzodioxol-5-yl
R3 = p~HO-CgHy; R; = H; Ar; = 1,3-benzodioxol-5-yl
Rs = H; Ry = H; Ar; = p-HO-m-MeO-Cg¢H;
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novel 1 m dazol one derivatives. In fact, with the
exclusion of the derivatives nmentioned hereinafter,
the derivatives of fornula | above are 10 new
derivatives and, in this r pect, are part of the
field of the invention. The invention thus rel ates,
as novel products, to i mdazol one derivatives,
characterized in that they correspond to formula | of
claiml1l, with the exclusion of the derivatives in

R= Awkich: 15 R R2S and Arl = 1, 3-benzodi oxol -5-yl; Rl
= CH3 and R2 CH3, CH3 CH2r CH2 = CHCH2, CH =
C CH2, CH3-CH2- CII}C}Q CoH4-CH2 Arl = p, m OCH3; R

=aEhi- (BZC'H OH2 v\ Iar @ g3 1 RBLA
P PR LR L il 2 1, 3- bengz”o% ox0l ~ 5y 1
=An: butytm- wﬂzo—@dsa, RB= G, AeH2=CH, GHeenchkEpRp1- - “y1

> br BREBERSBR! G0l SOISE QSRR ipe ey ditien epates to

nove2SifibdaZzoMbne GeH3veetdesRl = n butyl; R2 = CH3CH2
Arl = 1, 3-benzodi oxol -5-yl; Rl = CH3; R2 = C6H5 or .
p- OHEBH4 fRCE/R3PNEhd thel exelisBenrzodfoxofbs.- yAergyatives

e ARG AT - 4% ReRuarorer 8Ly (e gnbove are

new (i@hﬁ)m&w anGhB-in( GHR)s rempddMy- {FDast &F|the field of

th gnzodl oxol -5-yl; RL = C6H5 , R2 = CH3- (CH2) 2 11
eAPl"enbE‘R, m OCH3-CBH4 or m p OHCBH4; RL H R2 = H.

The TheedtiQveltrled i ¥alaves, bB RRUSHANMIOY, a6o imidazolone
medi canents, are also part of the invention. The

derivayéNeson ahedreterd atesthat piheyncantesiond to formula
I ofggoﬂgggli t%:« ODS+ROTRE! 8kBY,u8:bRCLEPEHL! GBLL Va8t LES! E¥Cwnich:

R = RS and

. Ar; = 1,3-benzodioxol-5-yl; R; = CH; and Ry = CHj, CHs
CH,, CH; = CH-CH,, CH = C-CH;, CH3-CH,—-0CO-CH,, CgH4—CH;

. Ar; = p, m—-OCH;; R; = CH3 and R, = CH3CH,

. Ar; = m, m’-0CH; C¢Hs; R; = CH3z and R, = CHsCH;

. Ar, = 1,3-benzodioxol-5-yl; R; = n-butyl; R, = CHj3, CH3-
CHa, CH,=CH-CHz, CH=CH,, Ce¢H4s—CH,, o) NO,-CgH4—~CH;,
CH3CH,0CO-CH;

. Ar; = 1,3-bromobenzodioxol-5-yl; R; = n butyl; R, = CHj3-

CH,

. Ar; = m, p OCH3-CeH4; R; = n butyl; R, = CHsCH;

. Ar; = 1,3-benzodioxol-5-yl; R; = CH3z; R, = CgHs or
p-OHCgH,

R = R3HN and

. Ar; = 1,3-benzodioxol-5-yl; R; = CH3; Ry = H, CHiz-(CH;).,
CH3— (CHy) 3, p COOH-C¢H4,CH;

. Ar; = 1,3-benzodioxol-5-yl; R; = CH3-(CHz)3; Ry = CHsz-
(CHz)2 or CH3—(CH2)3

. Ar; = 1,3-benzodioxol-5-yl; R; = C¢Hs , R, = CH3-(CHy):
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the derivatives of fornmula (I) defined above. As shown
by the I C50 values reported in the exanples, the
compounds defi ned above constitute potent inhibitors
of the DYRKI A kinase and, ig this respect, are useful
bot h as 10 phar nmacol ogi cal ol s for fundanenta
research and as therapeutic agents for the treatnent

N znither € e e dCRE R REr ok GriufigRee B e ¢ o

dusea&esandddvémwwuéﬁlvaﬁfvégrivahlVQ&dﬁ {98 MitRekeof  as
or the novel derivatives 15 according to the
meleﬁV@WﬁﬁonaFﬁ face PFFst icfutder daventdPrn-st udyi ng t he

functeh@ns ;ofy AYRIA | ihdals pus Cﬁéiaﬂ?gel o?%ggrhg%eutical

consequences of the expression thereo
compaisidionls capndsing Taeyherapeiutiice 1dgt ieffeqigiresi anvent of

tg thftfth
the %@éggﬁbﬁgg§P8 ) 60 uq&grln%& S ARRYEr DYRKI A i n

the pat g o8y epadifid.pngaahexe re@eﬂ'r't'é@i t¥¢ the examples,
producti on of medi canents, the active ingredients,

the u@@rapwn@ﬁerd@gfémdcaawvef fcmst\ﬂetmuﬁpgenér einhilyigprs of
the V‘M’E@K%eek‘i “er c‘iha‘l ar %létt' Cgédié/ g%%g%tla%&h as

for adn1n| |on eleét us fo
pharmaabl@@abaﬂstrabobs tﬂua-ne&mudamahsaare r@se@amhd iland as

t he fqrm of es c% psul e tabl ets, sugar-coat ed
Pe

therpRbuste a6 Oi | B aFgFe MRk t hé | PREZCdgERNeTative

dlseﬁgébcanﬁﬂtSpHEiléQD&ﬁ'nAifﬁﬁﬁﬂefcbjiﬁhéghég afrld Vether tau
|ngred|ent per unit. 30 For injectable (intravenous,

pathedipgiesnefisk’ Sldﬂﬁ&ﬁﬁ§c@h§rﬁra§@mW|§ﬂrat|on t he
WEdlcagﬁgtﬁe§E$Fk?v o%o g&ggﬁas&e %l%hgrnoveg Eerlvatlves
VGRS may

sterilizablé 5o 0sSes per unit
accomdﬁ@g f tem thio Sﬁvﬁgtdbnachhvefbﬁgredbﬁ@tltﬁhe 1200ls for
e is. chosen so as to obtain a fina

study3gbita: FORCCbPRa: oot VI6 phR oF SFRPRS Glaite BadPby and
the QordRiquedidase 4 the Rbeedsbnt hechabirenind r&At 84- abnormal

According to yet another aspect, the present
activity. They constitute active ingredients of medicaments
for countering the effects of the overexpression/abnormal
activation of DYRK1A in the pathological conditions above.

During the production of medicaments, the active
ingredients, used in therapeutically effective amounts, are
mixed with the carriers that are pharmaceutically acceptable
for the method of administration selected.

Thus for oral administration, the medicaments are
prepared in the form of gel capsules, tablets, sugar-coated
tablets, capsules, pills, drops, and the like. Such
medicaments may contain from 1 to 100 mg of active ingredient
per unit.

For injectable (intravenous, subcutaneous,
intramuscular) administration, the medicaments are in the form

of sterile or sterilizable solutions. The doses per unit

intake may range from 1 to 50 mg of active ingredient. The
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5 invention also relates to a nethod for synthesizing
the im dazolone derivatives of fornula | defined
above. This nethod is characterized in that it
conpri ses the use of anzﬂféldene t hi ohydant oi n
derivative corresponding t ormula 3 10 H S 1 N Arl
Yr RLO 15 (3) in which: Rl, R2 and Arl are as
def ned abpve, 20 Accordlng ne enbod ai_ne t_ ..
dai 14 Ao Y Relardl b BRr VLG of | ROF miPhCEIERation
of aﬂﬂmﬁBEQEORQ$MtdEB1mfd@@@l@ﬁethﬁa&6gemﬁ(HbﬁiﬁﬁﬂiﬁéSin the
eacting a thiohydantoin derivative 3 with a
blooﬁaPég&ﬁ&tEétéépﬁvéFﬁﬁéeg of fornula 25 R2 X (31)
W th Xaz or. u r ns ma t
possi b e §%déﬁ?algx%n 9?E1dazo g&%pder%@S?Fve Eﬁué present
inveatdondi rgsbo sehenesd bel oa BetHo8~Nfarl BEZBKNhaslizing the
eously, the

. . .R2 - t
imidagaXeng, patNaLH VeRe ko fBetIE § driisea SBEgH Yy Lt
Thisl Methdd J2di 6nsoh¥€Bkizall arl emet al ¥l Romprises the use of

an arylidene thiohydantoin derivative corresponding to formula
3

i
Sﬁ/N Arl
/N\€=/
R1 5

in which:

R;, R, and Ar; are as defined above.

According to one embodiment aimed at preparing the
imidazolone derivatives of formula I in which R = R;S, the
method of the invention comprises reacting a thiohydantoin

derivative 3 with a halogenated derivative 3’ of formula

Ry X (37)
with X = Cl, Br or I
under conditions which make it possible to obtain an

imidazolone derivative 4, according to scheme 4 below:

_4(9
2
i
._.H
4+
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5 of from70 to 100C, in particular of 80C, in the
presence of carbonate. In order to nore particularly
obtain derivatives of fornula (I) in which R2 is an
aryl radical, the nethod of%#he i nvention conprises
reacting the thiohydantoin derivative 3 with an 10
aryl boronic acid 7' of fornmula Are B(OH)2 (71) under
condi tions which give the derivatives of formula 15
8, according to schene 1': H S N Arl Ar2S Arl  + Ar2
() /INa) 2N RLRLO 20 (3) (7,) ($) Satisfactory
conditions correspond to a reaction, under m crowave,
of tmeséﬁﬁyaaa?epﬁlmﬁhSOrrmC&l@a Patveane the eseRpgunds 3

and &F Q ( tgn §§¥b a temperature
ptrenant hr o |ne in an or anlc sol vent SUC% P

of fdpmhﬁ@rdstﬂdhbi:ﬂ?mnrpaatu@ular|¢fa&@%@edlmothérpnesence of
00 min, in particular from60 to 90 mn, at
carboBagfe, in particul ar 80C, with a maximum power of
In ¥ POXEERI e 3BErYathlarAGCuUtidlh t de@ROathRed Nt formula
aimed at preparing the i mdazolone 30 derivatives of
(1) ﬁ@erP&thznlﬂh¢@haRyl redissgly hehgempbhodf ofhghe invention
ti Zgj 0
N I B
arylborpnlia &4idR3/ NHE €érmhlander conditions which nake
it possible to obtain the 5 inidazolone derivative 5
of forrmula and according to schene 2 bel ow

Ar, B(OH), (77)

under conditions which give the derivatives of formula

8, according to scheme 1':

H
|
SYN Arl Arzs\fN Arl
/N j— Arz B(OH)2 — R/N
R, \ S
3) @) 8

Satisfactory conditions correspond to a reaction,
under microwave, of thioxohydantoin with boronic acid in the
presence of Cu(AcO),, (with Ac = acetyl) and of phenanthroline
in an organic solvent such as dichloroethane.

The mixture is irradiated for from 50 to 100 min, in
particular from 60 to 90 min, at 70-90°C, in particular 80°C,
with a maximum power of approximately 300 Watts.

According to one embodiment aimed at preparing the imidazolone
derivatives of formula I in which R = Rz HN, the method of the
invention comprises:

- either reacting an imidazolone derivative as

defined above 4 with an amine 4' of formula
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R3HN~ Arl R2: NArl + RBR N2 -~-N 10RLRL OOU
(> (5 or reacting a hydantoin derivative 3 as
defined above with an amne 4', according to schenme 3
below. 15 H S ( R3HN Ar )Idhlﬁwl + RB-NH2 ~ NR1
ORLO 20 (J (4") () Preferably, the reaction
according to schene 3 is carried out in an oil bath
and a mcrowave. In the procedure wth the oil bath,
the reaction mxture is heated to a 25 tenperature
bel ow t he boi |l i ngsp,nt of the am ne.4’When t he
procedure is carried out under mnicrowave, the nixture
is advantageously irradiated for from 10 to 100
unde® NWLRI RAZ  FATAPT I A Eeteg.e_er?btogrs‘ib‘i%d W\’erob%r%fn the
reaction according to schene 3 is advantageously
imidgapippe oderivativeolSverf $arhuis eethawgoridindheto scheme 2
belog[esence of hydroperoxi de. According to one
hbodi nent ainmed at preparing the imdazolone
derivatives of fornmula | in which R= R4 COHN, the 15

mekhed of the invention conprises reaﬁgﬂw Ar

i mda e dém,vative 5 of formula R3H 1
; +  R,—/NH, —> N
s/ R
R1 1 0
0]
@) 4) )

- or reacting a hydantoin derivative 3 as defined

above with an amine 4’, according to scheme 3 below:

H
SYI!I Ar, R3HN\I/)“ Ary
+  Ry,—NH, —>

N - N
v R;

) (4) (5)

Preferably, the reaction according to scheme 3 is
carried out in an oil bath and a microwave. In the procedure
with the o0il bath, the reaction mixture is heated to a
temperature below the boiling point of the amine. When the
procedure 1is carried out under microwave, the mixture is
advantageously irradiated for from 10 to 100 minutes at an
appropriate temperature and power.

The reaction according to scheme 3 is advantageously
carried out in a solvent such as methanol in the presence of
hydroperoxide.

According to one embodiment aimed at preparing the

imidazolone derivatives of formula I in which R = R4y COHN, the
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5RL O (5 wthan acid chloride 5 of fornmula 10
RAOOOL (5') under conditions which nake it possible to
obtain an i m dazol one derivative 6, according to
schenme 4 below. 15 R3HN /N Al RACOHN Arl + RAOOOL 30
rr- \N,,NRR, 00 20 (5)7(5") (_6) The
substituents in these various formlae are as defined
v ropsl condi of C i.ng o t .

me e Bron i3, bRPSEERO hest it 1€k, Ay i dfdazorone

deriaddiitieo’ @ff florm@tllayl ami ne, and then of the acid
chloride (5') to a solution, in an organic sol vent
such as THF, of the im dazolone derivative 5. This
reaction is advantaqﬁgﬁﬁly carried out at a 30
tenperature of the o 0 toA25C In order to
prepare the i mdazol one d r es of formula | in
which R = Ar2, the netho the invention conprises
reacting a thiohydantoir) den)vative of fornula 3 16
with a boronic acid 7° Are BOOH) 2 (71) 5¢synder
condi tions which make it possible to obtain an
i m dazol one derivative 7, according to schenme 5 bel ow

withHan acid chloride 5’ of formula

R4COC1 (3")

under conditions which make it possible to obtain an

imidazolone derivative 6, according to scheme 4 below:

RBHNYN Arl R COHN Arl
—
+ R,COC1 Y
N B
R1 1
0 0
65)) ) ©

The substituents in these wvarious formulae are as
defined above.

Appropriate conditions for carrying out the reaction
between these derivatives comprise the addition of
triethylamine, and then of the acid chloride (5’) to a
solution, in an organic solvent such as THF, of the
imidazolone derivative 5.

This reaction is advantageously carried out at a
temperature of the order of 20 to 25°C.

In order to prepare the imidazolone derivatives of
formula I in which R = Ar;, the method of the invention

comprises reacting a thiohydantoin derivative of formula 3
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SANA 2\ Al 10 + A2 B(OH 2 ---~Zr RLRLOO
(2) (ZD (7) This reaction is advantageously carried
out in the 15 presence of a catal yst such as Pd(PPh3) 4
and of CuTC (Copper Thiophﬁge Carboxyl ate) in an
anhydrous organi c solvent such as anhydrous THF. This
reaction i s advantageously carried out at a
N re_of the order of 55 to 65C. Mire

WlthpgrpﬁéﬁﬁgFlﬁggpegerably, t he thiohydantoin 20
derivative 3 is obtained by reacting a thiohydantoin
derivative of formula 2 H SN 25 /NRL O (2) wth
an al di ni ne deri®% B fornula 2' (50 Arl-CHeN-al k
(21) the substituents being as defined above and "al k"
representing a C3-C5 al kyl radical, according to

undegchermndii tlionsel eicls Hmgkd 5N "rpfssible+ Ad Gbtaln  an

csoal k-~ /N LN \ d ly, th
imiofgR1pPgn e a7 Ba ot CPREGHG) o SChene” 3 BETok: 1NE

H
|
SQﬁ//N Ar, ArZ\jth Ar,
P + Ar, BOH), —> o
R, 5 1 \
3 @ @

This reaction 1is advantageously carried out 1in the
presence of a catalyst such as Pd(PPhs3)s; and of CuTC (Copper
Thiophene Carboxylate) in an anhydrous organic solvent such as
anhydrous THF. This reaction is advantageously carried out at
a temperature of the order of 55 to 65°C.

More particularly preferably, the thiohydantoin
derivative 3 is obtained by reacting a thiohydantoin

derivative of formula 2

with an aldimine derivative of formula 2’

Ar,-CH=N-alk (27)

the substituents being as defined above and "alk"

representing a C3-Cs alkyl radical, according to scheme 6
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bath or under m crowave. In the oil bath procedure,
the reactants are added to an organic solvent and the
reaction mxture is brought to reflux. A viscous oi
which crystallizes rapidly {5 recovered 15 after
filtration and purified if ‘desired. Anmong the
appropriate organic solvents, nention will be made of
pelo@cetonitrile. In the m cr owave procedure, the m xture
of t hi ohydantoin of formula 2 and of aldimne of
formula 2 is 20 placed in the m crowave reactor,
inserted into a mcrowave oven, where the mxture is
irradiated, and then, at the end of the reaction and
after a eturn to anblent tenperature, the rgaction

pro ct s recovered. Appropriate conditisgns onpriig
tre t of 25 approximately 1 h at 70V oC, /it
ti

par 80Ct MitrGH Smdixi-madlpower—af 8
Vﬂtbé re especially of 90 Watts. The aM
0 Jalned for exanple, starting from aR;al de
ArI-CH:O and from propyl am ne 2"' CH3- (CH2)2-NH2.
Thi s action is advanta usly carried out j§ a 30
m crovwave reactor at a p r of 300 Watts for~exanpl e
at 20- 80C, in particular 25 to 60C, for 2 to 5
m nut eBdvantapaotstyl ath8 neaatéen asdcéhemnedt 066- 88Can oil

bath® at _a rﬁduced ower of the order of 10 to 30% in

atDp8Ft PREFAr "269°Y28€ - The t hi ohydantoin derivative 2 is

pref er ahl yhebbai ngdthypkgacting, neheykeghyghegtsre added to
hydrochloride 1 CH3O2C- CH2- NH2r 1 (1) 5 wth an

an  QEgAM @cypaiatent)’ apd f%ﬂ¢nﬂﬁ?aﬁiﬂﬁﬁt;sl§lur? g brought to
reflﬂ%?owmJ¥%ééﬁ§cgffewglgﬁl%W&s@al§1ges rapidly is recovered

after filtration and purified if desired.

Among the appropriate organic solvents, mention will
be made of acetonitrile.

In the microwave procedure, the mixture of
thiohydantoin of formula 2 and of aldimine of formula 2’ is
placed in the microwave reactor, inserted into a microwave
oven, where the mixture is irradiated, and then, at the end of
the reaction and after a return to ambient temperature, the
reaction product is recovered.

Appropriate conditions comprise a treatment of
approximately 1 h at 70 - 100°C, in particular 80°C, with a
maximum power of 80 - 100 Watts, more especially of 90 Watts.

The aldimine 2’ is obtained, for example, starting
from an aldehyde 2” Ar;-CH=0 and from propylamine 2”’ CHs-
(CH2) 2-NH2. This reaction is advantageously carried out in a
microwave reactor at a power of 300 Watts for example at 20-
80°C, in particular 25 to 60°C, for 2 to 5 minutes, in
particular 3 minutes, and then at 60-80°C at a reduced power

of the order of 10 to 30%, in particular 20%.




CH32C -CH2 NH2 , HC1 + RI-N=C =S N R 15 1 (2)
Satisfactory reaction conditions conprise reacting 1
and 1' in the presence of triethylamne, in a solvent
such as 20 ether, at refIUf The internedi ate
conmpounds in these various %perational stages are
novel and, in this respect, are also part of the

field t he.i pventi on. her _characteristi a .
advant g‘éngg’flomgginﬁ\%el&igg l".?%lé'ree%gil\/se rie?etrﬁ@qy obtained
by realdtdwighgnetteiplodrye iersredih@irioxdfortifle 1i nvention
relating to the synthesis of the im dazol one
derivatives according to the invention. By way of

illustration, Ehe)exkel ROt afcronditi 0@% gf or the

reacti ons denoted ‘A to"H, Summarized in ure 1, are
5 30 reported in the experinental section which foll ows.

... The 1.C50.val ues in MW t espect to DYRKIA of
Wlthc&?p&fﬁgglgfgmtﬁglﬂ—o Q#l&folrﬂ&g‘ﬁti on are subsequent!ly

given in table 2 in the section relating to the assay
of the DYRDIA 19 kinase activity. Experinental
section 5 TablRe—¥=Re&ct H React | Ar2B(&H)21.6 eq.
Ar2B(OH) 2 4 eq. RACOHN Art Pd(PhJ 6% Cu( Ac0) 21 eq.
Are At' CuTC 3 eq. PherwwwNns 2 eq. Av2SY N Ate R'N O
10 accoRUiNgnttoTlldehef@® C bedodi:cMotoe*& e Rr Nir ~~Aa 14- 16h.
mcro-onde O MA h 6 O R4000I 1.5 eq. 7 23.46%

i
SYN
CH;0,C—CH,~NH, ,HC1 + R,—N=C =§ —
X
o)

15

1) (1) 2)

Satisfactory reaction conditions comprise reacting 1

and 1’ in the presence of triethylamine, in a solvent such as
20 ether, at reflux.

The intermediate compounds in these various
operational stages are novel and, in this respect, are also
part of the field of the invention.

Other characteristics and advantages of the invention

25 are given 1in the following exemplary embodiments of the
invention relating to the synthesis of the imidazolone
derivatives according to the invention.

By way of illustration, the experimental conditions
for the reactions denoted A to H, summarized in figure 1, are

30 reported in the experimental section which follows.
The ICso values in pM with respect to DYRK1A of

compounds according to the invention are subsequently given in

table 2 in the section relating to the assay of the DYRDIA
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2549% React E ~ 25T 12-24 h. R3eH R -Me 50. 70% React
A React S React C React 0 H RRX 1-1.5 eq R3 NH2 7-40
eq. 02Mb R1-NBC=S SN ) N Ar~N.~ S N~//4r~ K2C030. Seq
R2S N Art max R3HN N pry HC1 E1 q. R m crowave R
NJ 6MSCN R NJ orbadh RN 1 h 2 46 h. rsNux 3 14 h-
6 days 4 mcrowave 6 95.97% 29896 26-07% 46.89%
klna H% 20 +&9- TBHP 3 eq. React F WK 25'C 30-70% R2X
(sﬁcra VY'Y 5 eq. K2008 0.5 eq. A~NPr 10 1.5eq. |t X
Br React 0O MCN. 60-70'C 14 h. 35-70% REACTION
A React A CO2Me RI-N=C=S S H N NH2, HC Et3N | eq.
Expepimentad; gectio@f | ux 0 1 14h 2 95-97% 10 General
procedure: A m xture constituted of 7 mrol of
i sot hi ocyanate (RIN=C=S), 7 mmol (0.88 g) of nethyl
glycinate hydrochlorideTaplend 7 nmol (0.97 m) of
triethylamne in

ReactH React!
AB(OH) 1.5 eq. AB(OH); 4 04, R‘com?" At
Pd(Phy) 5% Cu(AcO); 1 6q. N
A"\" A CuTC 3 eq. Phenantwoline 2 eq. \ R
/N THF, 60°C um RY N\g—j
Y 1418 h,
7 240% T R(COCH 1.50q.
2
25-40% ReactE T 266
12-24 h. RiaH
R'=Me
50-70%
ReactC
React A React B i, ':"“D
X 1-15eq R-NH, 7-40 ¢q.
<c0zMo R'-N=Ca$ sﬁ,h' Al N SYH A KO3 0569 R’S\r,n At refax RN N, A
EtsN 1 og. +N microwave N MeCN 1N oil bath N
NRHO  Cpecromx R % so°C.1h. R 80°C, Y or R %
1 14n 2 % h 3 14h-8days 4 microwave s
85-07% 46-99% 296% o
R3NH; 20 oq.
TBHP 3 eq. ReactF
MeOH, 25°C
30-70%
R (X« CLBr,) 1.50q.
. K005 0.5 eq.
AeNope K 1.5 eq. it X« Cl, Br React G
MeCN, 60-70°C
14 h.
3570 %
REACTION A:
React A

H
CO.Me R1-N=C=S Sﬁ,u

NH, HCI EtaN1eq. rtN
' ether, reflux o)
95-87%

General procedure: A mixture constituted of 7 mmol of

isothiocyanate (R1N=C=S), 7 mmol (0.88 g) of methyl glycinate
hydrochloride 1, and 7 mmol (0.97 ml) of triethylamine in
15 ml1 of ether is heated for 14 hours at the reflux of the
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15 mM of ether is heated for 14 hours at the reflux of

the 20 solvent with vigorous magnetic stirring. After

cooling of the reaction nediumto anbient

tenperature, the sol vent §% el i m nat ed under reduced

pressure on a rotary evapor Q The triethylam ne

hydrochl oride is elimnated by preci pitation 5 from
ate. After fi roug

sovvgt T 4 sttt yreohet i1 pParb g 0 AR rafi g gt the

react@bar y meMapor at®r dRpeentedieapeda@uiw,e akthgolvent is
expected product 2 is obtained. The latter is

elimippseguemder (ERINGH hBEESFUFEhER HUFPE3 RNt pBAPOTator. The
T . FRLSRear dase | 4o FASMITPRES Yy prgpipiacion
from958thyp ackt@te/2After NVR (26 iz, tED@(hGh SivB)e8zd glass

.. 3.27 (s, 3H, )., 4.1
Wlth(éﬁbadfseora%l Y RP&.fi%é&Hkﬁ &ﬁsqa%ﬁgqﬁiﬁﬁ$5ﬁﬂ%»aer°tary
evapdfaloltNeliHer AS8dced- PHéskurk/lakd (E€RO) ,exib%'i;t‘bd Gfgduct 2
REACTION B: React B S NArUN.. sy Nr Ari
is qhterigwdre TheNlathego-i5 1shbsequentdysssed r‘éﬂlé@(mS further
20 General oil bath procedure: D chloronethane
purl%gﬁggé?n 6.9 muol of thiohydantoin 2, and then 6.9
mmol of freshly distilled aldimne(*) are

Sl cce sively added to a round-bottoned flask equipped
Exa . The reaction mxture is

—me%%%e@u%ﬁtlb&thQ%'%bl&@llth—b%fe| Lml of dbghl oromet hane
the 25 reaction is nonitored by _thin Iayer

chrom\eégra’ph%%m gbl ital 760172264 (Nere® . (29@nMHRe CDCls,
sy §2°51 90 |8, COWP! §tfy) 1 NE.129%L O3k, —crpm)s 7,64 (broad s,
1H, NH). *3C NMR (75 MHz, CDCl;, TMS) &: 27.6 (NCH;3); 48.6
(-CHp-); 171.6 (C=0); 185.4 (C=S).

REACTION B:

ReactB

H o Al

N T

\g microwave RY N

80°C, 1 h.
or 3
46 h, reflux
46-99%

General oil bath procedure: Dichloromethane (20 ml), 6.9 mmol

of thiohydantoin 2, and then 6.9 mmol of freshly distilled

aldimine(*) are successively added to a round-bottomed flask
equipped with a magnetic bar. The reaction mixture is
subsequently brought to the reflux of dichloromethane and the
reaction is monitored by thin layer chromatography on silica

60 F 254 (Merck). When the reaction is complete, the reaction

medium is cooled to ambient temperature, and is then dried
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mediumis cooled to anbient tenperature, and is then

dried 21 over anhydrous MgSO4. After filtration

t hrough pl eated paper, the filtrate solvent is

el i m nated by evaporation Lg\ider reduced pressure and

a viscous oil which crystallizes rapidly at amnbient

tenperature i s obtained. The purification is 5 carried

0 y m
overo%\tnhg)ﬁ}éﬁq{s %/é ropr?r% %%rgg#ggﬁ&gﬁl |tglgc%tu§i‘ 6‘8#—95%%9 papet,
the (lilekhtew tsolaenappriapr il imied tiadt . bﬁenefraboratlon under

m crowave procedure: A m xture _constituted of_ 10 mmol
reduged; RTERFRER AT 22 afdSEOUF ML L Whh vaF¥ptylbtzes rapidly
at @m&%@_e(@emp]e(}dt%r@ aced idh @ Gydd ndrgal ﬁhfi?i\@é@lon is

reactor (O cm). The reactor 1s then inserted into
carraeSynpheWaeethez nbyr oneveystehligatadenafkomr opabbane or,

. Eur,0l ab, grou fitfed with. blade hEr
ot 1§5eifir e ArEPRRELaEabhYadth: BTiar Rt nolF @54oferc)
with( snrrhpgtr@pmbd)a wblikeptaxi mum power of 90 Watts

Prol abo 15 mcrowave). After a return to anbient
Genepa}nmnqmavq @oqmqﬂnlxrﬁn*ggp§el songddtuted of 10 mmol

£ ot@y V, PR a utépn ohidi *

or SRRASUIRLED °8 S60h RS0y L b aSbudine

is pdwaedr atn oa cgdiddeicAflt mdrrqvtaneatrmmrth@s— 4 cm). The
t he, i nsol u Ie s filtered

i xt
reacfpil deornAmotnSeEEES. ToBONg. Sytpass A ffowave oven

traaémselkur‘pie-,rla&ﬁﬁumérekesﬁ%@abE@@B@J of i eea@oundh3:a blade
-5- (1, 3-Benzodi oxol -5-yl net hyI ene) -3-nethyl-2-

StlrFﬁroﬁ&ﬁﬁ?@az&hedmﬁ—&tﬂdﬁ?e isarii’ zadi s asb bR @@l bguy1at 80°C

-mgégﬁfgg’?{fldﬁs,@ﬁ( 380 Wm‘%ﬁsﬁ%&e&o 582" o Watts, (Prolabo

mlcrN@laB)ED 6. @Et(esr 24, OSHREh: G054 a(nfblerﬂtl-l fezmraﬁu% the

. Hz, H5)
reactign: makyre 131@?—92?"“?9“553%89 543 NEgt LB CERpRoTator
A sdiﬂiﬂﬁﬁaoﬁmgoﬁﬂ@b 4% ’mﬂ£Ehﬂe(QEV@§»asuﬁhded to
(G5); 30 1098(C—2) 137(C—CH) 125. CH)
the 1@@11931(50}3691’1 ;gglgue(Clﬂteq4gr4t(l:(;a4:)lon14g Ot(}'G-S3) mixture,

the Z’Lgx;élog at o c%l(])1r7d9 dgi}(_lf"%fﬁ%qugg§oggﬁz)s%§&e@é%g glass with a

No. 4 porosity and then dried under reduced pressure.

Example of compound 3:

(5Z2) -5-(1,3-Benzodioxol-5-ylmethylene)-3-methyl-2-

thioxoimidazolidin-4-one (Ar' = 1,3-benzodioxol-5-yl, R! = Me):
Yield = 87%. Yellow powder, mp = 253-255°C. 'H NMR (300 MHz,
DMSO-d¢) & = 3.18 (s, 3H, NCH3); 6.09 (s, 2H, OCH0); 6.54 (s,
1H, C=CH); 6.96 (d, 1H, J = 8.1 Hz, H-5); 7.27 (d, 1H, J =
8.1 Hz, H-6); 7.45 (s, 1H, H-2); 12.22 (bs, 1H, NH). '>C NMR

(75 MHz, DMSO-dg¢) 8= 27.6 (NCH3); 102.1 (OCH20); 109.1 (C-5);
109.8 (C-2); 113.7 (C=CH); 125.1 (C=CH); 126.9 (C-6); 126.9
(C-1); 148.4 (C-4); 149.0 (C-3); 164.6 (C=0); 179.0 (C=8).
HRMS, m/z: 262.0409 (calculated for Cj;,HioN,03S. 262.0412).
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22 Arvo NH2 Ar?,,,, N mcrowave (*) General
procedure for the synthesis of aldimnes: 20 mmol of
al dehyde and 40 nmol (3.28 nl) of propylamne are 5
successively wei ghed out mié) a quartz reactor. This
reaction mnediumis heated T'h the Synthewave 402
m crowave reactor (Pma,t. = 300 W trademark Prol abo,
Mer ck- Eur ol ab group) acgcex ing to the follow ng
programmi ng (fA8eP25_to 60C% or 3AfiaNstes. then at 60C
for 30 mnutes with a powmeve of 2099 . The excess 10
propylamne is elimnated on a rotary evaporator under
partial vacuum and then the evaporation residue

(*) (@ﬂén&lst;at@r)edzsre sbbubithez eynthegiich| af ombd frahee$ 1020 mmol

m./ g.of rodu t he rgani ¢ .sol tlon s then dried
of  AIGEUATA 19| (BPRY {rrodgh T B papErbY e are
succfelslstlkzétw e i nduat Eﬂt@naa Ul rdcty@POTRL O reaction
under reduced pressure. Al dimne exanple: N-((1,3)-ben

medipgdiisx dleatad gt heneynihenapy| 492 RECEAFave ¥e8Ctor (Pnax.

= SRR oo e Lok e Mg Elghen, WY Goodtting o

the m@ﬂ@qs)pro@raﬁvém(m (ﬂ-bmJZS o2 68PC INGH2THAChBYes then

NIRRT e i e
propglémlngi1faé%£§%&§§§9w?gé?zﬁéf%7%Fbvéporétér;Endéhzbartlal
vacupmHsynd’ ohen ( CHREH3) vapose: forf NaKyiduel 01 S@l(ngc'ms@ te) is

solubj{igetic 2 fé%ﬁ&éféﬁi hapgy J1P\Ely® o5t cplehfiek) s oo

orgafiicReatutfonR2X% theheqriSdl K2ECMIEB](. aRASELLtAlrAdl through

) NM Nrt RL i i
filter paper. The filtrate is concentrated on a rotary

evaporator under reduced pressure.

Aldimine example:

N-[(1,3)-benzodioxol-5-ylmethylene]-N-propylamine (art = 1,3-
benzodioxol-5-yl):

Yield = 97%. Yellow powder. 'H NMR (200 MHz, CDCls) &:
0.90 (t, 3H, J = 7.3 Hz, NCHyCH,CH3); 1.64 (st, 2H, J = 7.2 Hz,
NCH,CH2CH3); 3.47 (t, 2H, J = 6.9 Hz, NCHpCH,CH3); 5.90 (s, 2H,
OCH;0); 6.71 (d, 1H, J = 7.9 Hz, H-5); 7.02 (dd, 1H, J = 1.3;
7.9 Hz, H-6); 7.37 (4, 1H, J = 1.4 Hz, H-2); 8.10 (s, 1H,
N=CH). C NMR (75 MHz, CDCl3) &: 12.2 (CH3); 24.5 (CHoCHs);
63.7 (NCH); 101.8 (OCH0); 107.0 (C-3); 108.4 (C-6); 124.5 (C-
2); 131.6 (C-1); 148.6 (C-5); 150.0 (C-4); 160.3 (N=CH).
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BDC, ,0 3 14h-8 days 4 20-98% General procedure:
The 5-arylidene thiohydantoin 3 (3.1 mmol, 1 eq.), 20
m of acetonitrile, the hal ogenated derivative R2ZX 5
with X =04, Br or I (3.1 I, 1 eq.) and 0.21 g of
K2C3 (1.5 mml, 0.5 eq.) e successively added to a
round- bottoned flask. The reaction mxture is heated
REAC %&Egog for 14 hours wth vigorous nagnetic stirring.
oling to anbient tenperature, the
acetonitrile is elimnat8eactCa rotary 10 evaporat or
under reduced pressure. Rgp gé of ether are added to

the crude reagli @n [ rrisi | ty ati,on of the

i nsol ubl e |no hgﬁgr%gEéLsr‘unde JJ A?tlal vacuum
through sinteg gl ass M#dNn a nog™~gorosity, the
filtrate is driedoover 3f5um 'un1su|2:te and then
filtered through pleated paper. The*15 filtrate
solvent is elimnated on2lef®%ot ary evaporat or under

Genek89UGHG JURRYY er@é‘dstﬁy%%%ectﬂﬂaﬂ%‘ﬂt@l% 43133.1 mmol,
optai ned 171m_the formof "a powder. Exanpl e of conpound

1 e:),2@®0 ml of acetonitrile, the halogenated derivative R?X

i § =g Ly S pyol S LGN, L 55088 ko

(1.51lmAo1benzgdiee)Kql a'iré/'sudﬂessﬂ\’(%lﬁ?ad'déaﬂwﬁ ):oun&l—ﬁbdtomed
= 92% Yell ow powder, np = 172-174C. 1H NVR (300 MHz,
FLaskporB)e breacson: MurULe 713 deaaipere) oS 150gs 14 hours

w1th25v§%§%%%)maé%g‘§36é S, s%%&ft@gséﬁ%&&%ﬁl H%OJ gﬂiblent

tempérkithire, 6. &he(sacblﬁ,om(tlﬂ)ll,e 7.2 d1dipiridted 8ord; 4. 3rotary

evapaFhiaf; Wpght Foissed ProaE) 20 20 ¢f tARh S rg 4gtded to
the %ud@)reé’&é’—:tl:_lzgc))ﬁt me&iﬂiﬂ'ﬂ Hzg+ SCHE) 1 + B2t Boht @f JtH&8insoluble

; 101.5 (t, | 174 Hz, OCHO) ; 108.4
inorggnig 1EBIYILS, qnéeg (adtPaQtJ.l%B veCcgupy) ;thiough (gintered

glas%dlégtl} %%{% J4 8ér8g?¥:y %ﬁ% %]?:ll_gt),e’ 11528dr9.ed over

magnesium sulfate and then flltered through pleated paper. The

filtrate solvent is eliminated on a rotary evaporator under
reduced pressure and the expected imidazolone 4 is obtained in

the form of a powder.

Example of compound 4:

[(Z)-(4-Benzo[1l,3]dioxol-5-ylmethylene-1-methyl-5-oxo-4,5-

dihydro-1H-imidazol-2-ylsulfanyl) ]acéta te (Art = 1,3-
benzodioxol-5-yl, R' = Me, R® = CH,COEt):
Yield = 92%. Yellow powder, mp = 172-174°C. 'H NMR

(300 MHz, CDCl;) &: 1.26 (t, 3H, J 7.1 Hz, OCH)CH3); 3.12 (s,
3H, NMe); 4.02 (s, 2H, SCHp); 4.23 (q, 2H, J 7.1 Hz, OCHCHj3);
5.96 (s, 2H, OCH0); 6.80 (d, 1H, J 8.1 Hz); 6.84 (s, 1H, =CH);
7.52 (dd, 1H, J 8.1; 1.3 Hz); 7.96 (d, 1H, J 1.3 Hz). C NMR
(75 MHz, CDClz) & 14.1 (gm, J 128 Hz, OCH,CH3); 26.6 (g, J
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5=CG0); 149.3 (m =C0O; 162.0 (m C2); 168.0 (m
CQCREt)); 169.7 (m C4). HRV5, mz: 348.0791
(calc. for C16HL6N205S: 348.0780). REACTION D:. React
DR3-NH2 7-40 eq. R3S y _ Art refl ux

HNJ+1) --~Arl R1I-N- oil bath'rt RLLNO or 0O 4
mcrowave 5 10 2697% M crowave procedure: A m xture

nst | 5 5- .
144 H2) uhel} £5 'k%/l ko o niroi RER A0l 3 dne 09 T 1487
4.6 mapl OCH}) EQlﬁ)laEd(ot 5 204nHal, oCHa0) noaDBOKOI(AR3JINMES Hz) ;
1.5 to 5 uivalents) is_placed in a | indyical
110 s RGBS 1) 5120 (oo Dedbiosr 4o Thens 128.4
(dt, .( npareed ¢ qrh)he ﬁyaﬂt@ei@veﬂme Hk;row@xeso\(gm 148.0 (m,

radenmar K Prol'abo, MNerck-Eurol ab group) fitted wth
=C-0a ;blldde 3st (m,r e=fC$@/)sx eh®2 The (mi xCue ;i 468 Padimat &=F GO2EL) ) ;

169, 5015 CLIYY Shghfs SOV 3526130 SRREDLI A, v

348. DOS@UbI ent 20 tenperature, the reaction mxture is
then concentrated on a rotary evaporator. Ethanol (1
m /g of product) is added to the evaporation residue.

REACATOR' pt:Fituration of the mixture from ethanol, the
rrsorubl e solid is filtered of f through S|ntered
glass with a no. 4 porosPeyctdnd then dried under
reduced 25 pressure. Th&3hafileq.i S, optionally
recrystal | i Z¥8 ,ﬂomﬂrbt ewnol . O IR Uat\ltyu rogedure: A

suspensi on con; ed of_ﬁ‘)—b'
aryl i dene- 2- a‘FkyI hi 0- 3 53, ydrom‘?da | -4-one 4 (4

mol, 1 eq.) and of aliphswae ani nes (40 nmol, 10 eq.)
is m'xed with 25 vigorousemagnetic stirring and

Mlcr%%%t%d ﬁérgcésgPSEatQ{e 9xture constituted of (52)-5-

arylidene-2-alkylthio-3, 5-dihydroimidazol-4-one 4 (4 mmol,
1 eq.) and of 5-20 mmol of aminoalcohol R3-NH, (1.5 to 5
equivalents) is placed in a cylindrical microwave reactor (4 =
4 cm). The reactor is then inserted into the Synthewave 402
microwave oven (trademark Prolabo, Merck-Eurolab group) fitted
with a blade stirrer system. The mixture is irradiated for
from 15 minutes to 90 minutes at an appropriate temperature
and an appropriate power. After a return to ambient
temperature, the reaction mixture is then concentrated on a
rotary evaporator. Ethanol (1 ml/g of product) is added to the
evaporation residue. After trituration of the mixture from
ethanol, the insoluble solid is filtered off through sintered
glass with a no. 4 porosity and then dried under reduced
pressure. The latter is optionally recrystallized from
ethanol.

0il bath procedure: A suspension constituted of (52)-5-

arylidene-2-alkylthio-3,5-dihydroimidazol-4-one 4 (4 mmol,

1 eq.) and of aliphatic amine (40 mmol, 10 eq.) is mixed with
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bel ow the boiling point of this amne (Texp = Bpi.,. -
10C) for 3 to 7 days. After a return to anbi ent
tenperature, the volatile products are elim nated
under reduced pressure and? ether (--10 m) is added
to the reaction nmedium Next] the products that are
insoluble in ether are collected by filtration
sintered ass with.a.no. pOéOSIt The

. h h
ViR TS Sent o RS cMpolRa tSY S5 A FeTER aags 107

below e tballvagUpDint cofleshesala@iinkeor (TP, hoUBp,,:gnd- 10°C)
t he expect ed 10 2-am noi m dazolone 5 is obtained in
for thetporm &ya- yérfltsw FotRerrn EkanAPiAnt temperature, the

vola 5%@ nig%enzéfg %}% oxofména}:%‘ét hu deenre §educ§d _pressure and

ethepr opyl@mmio 1%s3, eSsl@Iedlydtloolnhelazndaatmre (nAdtLum Next, the

prodycisy. Bk oﬁé’h ol BERAEPIens in e Aks, m%@llfgeed by

flltMéZ:,loQDQ]l'?ﬁo 1s913té1”ed3 la\les7 with)a hol4 4s éSI:esthz The
NHCH2 CHD) s, 3H_ NWB): 3.54 (t, 2H

reSJ~siU@llz s@lbgotNmﬁQ@%) comepoglsld( bS, is, eHminated upder a

part%’é'é 4’v(ag’él%il-ll% Jal'_!iesl%%atoilzgésrl %vgggﬁ%%rg ﬁngi 'E'ixla expected

2-ambinpimidaCollRe( 75 M, diXaEid)eds: ihl. Bheqt fodm12Bf 4. Fellow

Hz, NHC2H4AME) ; 22.8 (tq, J 135; 3.7 Hz, NHCH2CH2) ;
POwdeE'.s> (g J 140 Hz, NMe): 43.7 (tq, J 122: 7.0 He,

NHCH2) ; 101.1 (t, J 25 173 Hz, C-7'); 108.4 (d, J 164

Hz, C2'); 110.3 (dt, J 166; 7.1 Hz, C6); 116.8 (dt,
Exagmlgggf 2 Eggmlml%zgl@mg 5} 163; 6.2 Hz, G6');

(52 ) J%zen(z% z{ _}‘] 7’47] (1%. oxe’ I yl%f%%%ﬁrlﬁegé—%%:t%} ] 2411-4515(7%) 4 ino-

3, 5—@121)yd11d8|)76,darﬁoZL L2Fhel 270 ( eal1q 3-ein Z0HEkONBEBy1, R = Me,
, 287.1270). 30 REACTION E: 26 ROCI1.5 eq. FEt3N 2 eq.
R =R 5) 95-C R COHN prt

Yield: 48%. Yellow powder, mp = 190-192°C. 'H NMR
(300 MHz, CDCl;) & 1.02 (t, 3H, J 7.4 Hz); 1.74 (sext, 2H, J
7.3 Hz, NHCHCHp); 3.11 (s, 3H, NMe); 3.54 (t, 2H, J 6.2 Hz,
NHCH,C2Hs) ; 4.95 (bs, 1H, NH); 5.98 (s, 2H); 6.62 (s, 1H, =CH);
6.81 (d, 1H, J 8.1 Hz); 7.34 (dd, 1H, J 8.1; 1.4 Hz); 7.99 (d,
1H, J 1.2 Hz). *C NMR (75 MHz, CDCls) & 11.5 (qt, J 126;
4.0 Hz, NHC;H/Me); 22.8 (tqg, J 135; 3.7 Hz, NHCH,CH); 25.2 (q,
J 140 Hz, NMe):; 43.7 (tq, J 122; 7.0 Hz, NHCH,); 101.1 (t, J
173 Hz, C-7"); 108.4 (d, J 164 Hz, C-2'); 110.3 (dt, J 166;
7.1 Hz, C-6); 116.8 (dt, J 157; 3.5 Hz); 126.1 (dt, J 163;
6.2 Hz, C-6'); 130.2 (d, J 7.8 Hz, C-5’); 138.1 (s, C-5);
147.6 (m, C-3’); 147.7 (m, C-4'); 157.2 (m, C-4); 170.4 (sm,
C-2). HRMS, m/z: 287.1279 (calc. for CisH;7N303: 287.1270).

REACTION E:
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" N'r 12-24 h.NR Ar 50-70%R 0 6 0 5 R 3- HReact E
Rl - Me General procedure: Triethylamne (2 equiv.) and
then acid chloride (1.5 equiv.) are added, at 0OC, to
a solution of 0.2 mml of gsam noi m dazol one 5 (R3 =
H RL=M) in THE5 (2 ml )7 The reaction mxture is
stirred at 25C for 12 h. The solution is then
evapor at ed under reducegcReaseHre and the residue is
purified by flash chronegozgeaphy on silica gel using
a m xt ur 39§ E,gOAq,pcycl yffe%%‘he (9/ B)‘cqtmjjmanw 10

Exanpl e of c 24h

N ((42) - 4- Bef [1 3]d| O¥Do%5- V| rrethyl emd” L et hyl - 5- ox
0-4, 5-

di hydr o- | H-i%ni daz@l, a yI ] - 2,ReagtBet hyl propanani de (Arl
= 1, 3- benzodi oxol- R2 = Me, Rd= C (CH3) 3)

Gene\ﬂaﬁ.' dprok¥duye):| OWrm@‘ﬁdgﬂamﬁpe— 185-44a0yr. )].H ENMR (13'&)1 acid

15 CDCI3) @ 6 = 1.2
chlqrsldml SHRa09 (87 CRIPES. A" | OBCT (& -gplutjon of
0.2 gy’ 8§fd Jarfify fuffazdPine &DH) (R 0=031 (s p7Hat ngbfﬂ) in THF
(2 nGDClSI)he feacREoB NECxETEL) i8) stizgen (@ ( g9r' 12 h. The

7 101. 6 0., ,108. 2 .
S°1ult219>fi 184 ‘z%én 145/3p0T %‘% 21583561‘5%‘“}%6}11. é’,r%%‘%’.}f and the
esidRB, i 7p ur§39eé371|3:y(0ﬂa"sﬂ atedd ofnat oga PHYONBA4 silica gel
329.1375) REACTION F: H Art R3~I Hq }) e% R%OAN Art
using N TEHE W@ Ewm/qyclmb@%a%dﬁ’ 5 @€
30-70% 5 React F 25 Ceneral procedure: 3 equival ents
of tert-butyl hydroperoxide
Example of compound 6:

N-[(4Z)-4-Benzo[1,3]dioxol -5-ylmethylene-1-methyl -5-0ox0-4,5-

e

dihydro—lH—imidazol—2—yl]—2,2—dimethylpropanamide (Aar' = 1,3-
benzodioxol-5-y1, R! = Me, Rs= C(CHs)3).

Yield: 50%. Yellow powder, mp = 145-147°C. 'H NMR (300 MHz,
cDCls): & = 1.28 (s, C(CH3)3, 9H), 3.24 (s, CH3, 3H), 6.05 (s,
OCH,0, 2H), 6.76 (s, =CH, 1H), 6.92 (d, J = 8.0 Hz, Ha, 1H),
6.93 (s, Ha, 1H), 7.01 (d, J = 8.0 Hz, Hs, 1H). 'C NMR
(75 MHz, CDCls3): & = 25.6 (C(CH3)3), 26.7 (C(CHs3)s3), 39.7 (NCH3),
101.6 (OCHp0), 108.5, 111.2, 128.1, 129.1, 142.5, 146.5, 149.7,
161.8, 171.2, 179.1. HRMS, m/z = 329.1377 (calculated for
C17H19N304 329.1375) .

REACTION F:
H : R3.NH; 20 eq. N
SYN Y TBHP 3eq. R e
R‘N MeOH, 25"C R‘N
0 o)
3 30-70% 5
React F

General procedure: 3 equivalents of tert-butyl hydroperoxide

TBHP (aqueous solution at 70%) and then 20 equivalents of
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TBHP (aqueous solution at 709 and then 20 equival ents
of 27 amne are added to a solution of 3 (0.80 mmol)
in MOH (20 mnm). The reaction mxture is stirred at
25C for three days. The so%ﬁtion is then evaporated
under reduced pressure and residue is purified by
flash chromat ography on silica gel 5 using a m xt ure

amlrbef SHeCLAMROH £ 94/ 8 AR &l Halk- 3 BXGP) enfih1GO ROUREoR

ml) ( SZhe SrBaBzabh, Aiditane ﬁsybﬁfthyaeae:- 25ihyfan rbrded days.
- di hydro-4H i m dazol - 4-one (Ar
The 15%1%&%@% §yaporated %dsf rrfuced) pregsyrg and the

res%ﬁ'i/%@() \a%l) | gﬁ%@?waf %‘F fla%%z %%ﬂ‘gmaw&_%@hgzogn M'glllca gel

usingna @HXtw2He of cmzozz(rseome«o{smes emawgs —CH
1H), 6.90 (d, J = 8.1 Hz, Har, 1H) , 7.20 (br.s, NH,
1H), 7.38 (d, J = 8.1 Hz, Har, 1H) , 15 7.93 (s, Har,
Exanikﬂ)e olm&&\;(dafnos,s NH, 1H). 13C NMR (75 MHz, DVSO d6)
= 15.5 (CH3), 36.4 (NHCH2), 101.4 00420) ., 108.7,
(52)113‘5?@%01[215%Jdlmb5wd@eathwa;2ﬂﬁﬂaw~z3,5-

Sl SEA reiciol R terE e - -

Et, B, 4)H) 5 eq. K2003 5e28NHAr N'Pr 1.5 eq.

vield ;= \afs - Yo ?v%a%w@se?m ¥ Zpﬁo]@%\“ee%“ wiR” (300 whz,
DMS%&@EER %p’l‘?gﬁmﬁt ug)fedi%o%y nt0| Zﬁi() @r%e ng CHe, 2H),

6.02Ph)s, 706Hmr,ol 21§, hal.aal kane RaIK, DHBAS569902.(d, mdl §= 8f.1 Hz,
2 [ um car bonat e and, qptionally g (7.5

Har, n‘iﬁy gf% (R 3y iH s?ﬁédegoﬁsa ¥ o ena% sz' Har, 1H),

7.9¥erd) Véﬁ' Ve 1R2X wot BgX (b rBls, Oy, Cly)i n 28 fMROf(75 MHz, DMSO-
acetonitriie is heated for 14 hours at a terrperature

ds) :close 1t5a 5t hecHoi, | i3g 4poiNHCHR , t N@1hdl c@idinoe, R2¥8.7, 109.8,

125.3, 131.0, 140.6, 146.9, 147.6, 160.2, 174.5. HRMS, m/z =
259.0959 (calculated for C;i3Hi3N3:03 259.0957).

REACTION G:
R3¢ (X =C1,Br,I)15 eq.
H ; K,CO3 05 eq. ,

SYN AsaNop,  Ki15eq.if x=C1,Br ReactG R S\F-_,N A

N N

1 MeCN, 60-70°C 1
R \g 14h. R {

2 3570 % 4

General procedure: A suspension constituted of 5 mmol of

aldimine ArICH=N—Pr, 5 mmol of thiohydantoin 2 (R! = Me, Bu,
Ph), 7.5 mmol of haloalkane R®X, 0.345 g (2.5 mmol) of
potassium carbonate and, optionally, 1.25 g (7.5 mmol) of KI
(if use is made of a halogenated derivative R?X with X = Br or
Cl) in 10 ml of acetonitrile is heated for 14 hours at a

temperature close to the boiling point of the haloalkane R?X

(Texp- = Bprex - 10°C). The reaction solvent is then eliminated
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(Texp. = BPR2X - 10C). The reaction solvent is then

elimnated 28 on a rotary evaporator under reduced

pressure. The solid obtained after evaporation is

triturated with dichloromstg@ (10 m /g of product)

and then the insoluble inorganic salts are elimnated

by filtration through paper After evaporation 5 of

the filtrate, the ion.mediumis treate (1 .
on 5 TEohRF Ve THRRORREPEr ISP et B & hae T - Thes - solid
obta@ReCt £ft & O8UsboRaPiefi Aist af St urdtkd SwibRn diehletoaskthane

through sintered glass with a no. 4 porosity and

(10 gprl&dl Ph PrRAIEat 8rd (e Bhpardnsqlupd@uuikporganic salts

enzodi oxo thylen
of -th‘}:5 ﬂihglﬁaibeﬁl-l-thedamludé-onsea(oetribr; medium is treated

1, 3- benzodi,oxol - = Et) 15 Y| el.d
(1 g?leg) anyéy- hyelal o% 5‘5\}6&& Oi’ﬁ Pefgi‘“fgféh NI\9I§/1) The
expe@%@z@l ?%dl.@@cw)pﬁc:@-}.@a%ééﬁ 3l ds=tKen4dsl18ed2E6HEhrough
; 3H, NCH3) (0, 2H J = 7. 4Hz,
smts@q@crq:;)asss WOEH @ IZCH 4@}2@1W6aeQ éaleq!Hana—dsswcator

, . 7.37 (dd, 1H J = 8.1;
undef’ g ﬁ?@tﬁa&) %%“8’%‘( 1H, H-2) 13C NVR 20 (75 M.
CDC13) S : 14.7 (SCH2CH3) ; 25.6 (SCH2CH3) : 26.9
%;NCHS) ;. 101.8 &OCHZO) ©108.8 (C-5) ; 111.2 (G 2) ;
Exampig @f( cempountbd:s (c 6): 129.5 (C1); 137.5 (NC=O);
1 (! e]t@ﬂ/ Cpeth —%’—((@t@ylthlo -
(5Z)H§%é§ (ﬁ?@?zf%%g?éog;-%ﬁnd (ca%l%éllf()atf%jn ftorg)q’L )1
] -1npigla 297123 -due ) (Ar35 -REAGHIEN 2ed iR~ S44y1, R =
52B(OH)21.5 eq. S H 1 Pd(Ph3)45% Art t Ar CuTC3eq.

~—~ -

Yield = 92%. Orangey-yellow powder, mp = 152-154°C. 'y

are ng'HPuFa dclﬁ’gp‘f%?neétlgﬁz)g)hr%énfhl %aﬁerz % ﬁylthl oration

Me,

NMR (300 MHz, CDCl3) &: 1.55 (t, 3H, J = 7.4Hz, SCH,CH3); 3.17
(s, 3H, NCH3); 3.40 (g, 2H, J = 7.4Hz, SCH)CH;); 6.00 (s, 2H,
OCH,0); 6.82 (d, 1H, J = 8.1 Hz, H-5); 6.83 (s, 1H, =CH); 7.37
(dd, 1H, J = 8.1; 1.0 Hz, H-6); 8.05 (s, 1H, H-2). 'C NMR
(75 MHz, CDCl3) 8: 14.7 (SCHyCH3); 25.6 (SCH;CH3); 26.9 (NCH3);
101.8 (OCH,0); 108.8 (C-5); 111.2 (C-2); 124.0 (=CH); 128.4 (C-
6); 129.5 (C-1); 137.5 (NC=C); 148.3 (C-4); 149.5 (C-3); 164.1
(C-8); 170.3 (C=0). HRMS, m/z = 290.0730 found (calculated for
C14H14N203S: 290.0725, M™).

REACTION H:
ReactH
A?B(OH)2 1.5 eq.
iy AN A
R‘N\g_/ THF, 60°C R‘N\e—/
1445 h. O
23.46% 7

General procedure: A solution constituted of (5Z)-5-arylidene

thiohydantoin 3 (1 equivalent), of boronic acid Ar’B(OH), (1.5
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I RI NTHF, 60CRI NO 1416 h. 0 3 2346% T Ceneral
procedure: A solution constituted of (5Z)-5-arylidene
t hi ohydantoin 3 (1 equi val ent) of boronic acid
Ar2B(CH)2 (1.5 29 equival egé of Pd(PPh3)4 (5 nold)
and of CuTC (3 equival ents) in anhydrous THE (0.06 M
Is introduced into a Schl enk tube. The reaction

cau AR or s SRRRITe Lo FoiAY, R BF SOLEL Urh qayivalents)

in &Wy&Bud TREPQLAE &) the &ﬁ@%uqaeaieqdﬂa I$ Schlenk tube.
extracted with dichloronethane (twce). The organic

The meaatjan weistiatren 14 krowghut tonthe sedilum RfdTégepvernight
w1thsulr Bgoé%mmltaoé{g: Icfpe%l na#qn% t#z’é‘?t ead %gyzg%hgpt@f ambient

sod sol u
tempeaditumeh)y dr agen can‘mmcm(ll\ﬁled.ﬂm or gani ceghaaetéd with

i.,s dried ove SO and filtered, through paper, and .
dlchtlr?eronﬁq%ﬁnﬁew 1¢@hcertCat @BIBML G rpg’tazﬂey 5 with a
soldt'l(?ﬁ{ 8?0%6@1mﬂ_h‘?1y%1\£%%@nat kQnrheai dupmy s %‘?ﬂdibthéﬁe%lth a

under hot conditions in diethyl ether. ‘After cooli ng,

sattmaé:e@r ysoéuslane @bl lsedtiam bthcbridmtarmh t Aivaghy, with a

son B I6F, ShAER AR BB oind S dansc phase

is clriednt @g@&phmgmnh andy of ihexeane/ edipdudicetpdiper, and the
m xture 70/3% as eluant. The chromatograph
filtmate iigh feneaRhrakefcent laatré%F%W aeY%?%Fi'/t%’&aBBFiSFoﬁ’acuum

The %ﬁfa@&dﬁﬁdﬁésfdd@rié %old@fﬁyﬂédfﬁﬁ&éi' HBt' BohB8tions in
expected product 7. 20 Exanple of conpound 7:

dlet(rﬁ'll) étl(lar3 Berreadi oxol i5g y | mehyd:leyls‘galssmatmzyleczllected by
one

130 Tntor St U vif8"S thref peropiiys-under
a ﬂé%tlé(@' | ovapewder, drid = 20@n21llpuriHiByR by silica gel
chromatography with a cyclohexane/ethyl acetate mixture
(70/30) as eluant. The chromatography fraction is then
concentrated on a rotary evaporator and dried under a partial

vacuum, resulting in the expected product 7.

Example of compound 7:

(52)-5-(1,3-Benzodioxol-5-ylmethylene)-3-methyl-2-phenyl-3,5-

dihydro-4H-imidazol-4-one (Ar! = 1,3-benzodioxol-5-yl1, Rl = Me,
Ar? = CeHs) :

Yield = 46%. Yellow powder, mp = 209-211°C. 'H NMR
(300 MHz, CDCl3): & = 3.35 (s, 3H, NCH3); 6.01 (s, 2H, OCH;0);
6.84 (d, 1H, J = 8.1 Hz, H-5"); 7.16 (s, 1H, C=CH); 7.47 (dd,
l1H, J = 8.1 Hz, J = 1.2 Hz, H-6'); 7.53 (m, 3H, H-3'’,H-4"");
7.84 (dd, 2H, J= 7.4 Hz, J = 2.2 Hz, H-2''); 8.14 (d, 1H, J =
1.2 Hz, H-2’). *C NMR (75 MHz, CDCl3) &= 29.1 (NMe); 101.5
(OCH;0); 108.5 (C-5"); 111.5 (C-2"); 128.7 (C-2''"); 128.8 (C-
3'"); 128.8 (C=CH); 129.0 (C-6"); 129.4 (C-1'’); 131.4 (C-
4’"); 137.5 (C=CH); 137.5 (C-1"); 148.1 (C-3"); 149.7 (C-4");
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(300 MHz, CDC13) : 6 = 3.35 (s, 3H, NCH3) ; 6.01 (s,
2H, OCH20) ; 6.84 (d, 1H, J = 8.1 Hz, H5'); 7.16 (s,
1H, C=CH); 7.47 (dd, 1H, J =8.1 Hz, J = 1.2 Hz,
H-61); 7.53 (m 3H H3", H4") ; 7.84 (dd, 2H J =7
4 Hz, J=2.2 H, H2 H§ 8.14 (d, 1H, J 30 1.2
Hz, H2') . 13C NMVR (75 Mz, CDC13) 6= 29.1 (NMe) :

161 24 %EF)N),O%‘%??C]( of (ﬁi‘% A %‘;crﬁéé: (ﬁ%s :!'E:E:‘L%u}ated for

clenlmgofl (s Iboed)3L 4 (C 47); 137.5 (C=C); 137 5
-i'); 148.1 (C3'); 149.7 (CG4'); 30 161.4 (C=N);
171 6 (CCO. HRM5, mz: 306.0995 (calcul ated for
c%:%ﬁl 4N203: 306.10044) . REACTION I: React | Al 8 QH)p
mq sg— H C u(Adl)g 1 eq. N Arl Phenantlvolns2 sq. ..r-
N At RL N1 2 dichlaro®edhe Rt N microwave 0 3
1-1."3 h 8 5 25-CS Gengpgbmpagcedure O 4 mml of
(52)-5-aryli denﬁ t hi ohyaasmizoien 3,
equ

qui val ent s) qf‘ﬂ )opdni Ehenwtingineeay é 1, éqw val ent)
h

of CuQAc2r (2 Ohatnaiat s) enant hrol i ne
and 4 m of (Pil chg or oet h_:ﬂf;@"\”ﬂ!’e pI aced ib a 10
cylindrical mi2rowave reactor = 28 cm. This
reactor is then insert%&®% nto the m crowave oven
Genelriatlt oatddure Dl ade muolr ref $§81 em-aﬂﬂbldénéumﬁiio&ydantoin
Lrradi ated for 60 to_90 mnutes at 80C (2-mi nu

3, P'loﬁd)m’WJth @ nBIPAUAMIEBRE! oFf 3RPERAYS FRFol a O4 mmol (1
equlng%%nge)ofAft@ﬁOﬁ99|'n93t§ agRient temert kel hie) of

reaction mxture s then concentrated on a rot ary
phen@m@mOétl@ne ander4 an@ar@faldwkclmetmaexpget epglaced in a

cyllr%drlcg& 8 lcr »%J%\Irefal %%ﬁ{ocgﬁé/ e@yr 29924 r:]stefé’]aqctor is

carri
then 1nserted into the microwave oven fitted with a blade

stirrer system. The mixture is irradiated for 60 to 90 minutes
at 80°C (2-minute hold) with a maximum power of 300 Watts
(Prolabo microwave). After cooling to ambient temperature, the
reaction mixture is then concentrated on a rotary evaporator
under a partial vacuum. The expected product 8 is purified on
alumina gel, elution being carried out with a pentane/ethyl

acetate mixture (85/15), followed by washing with pentane.

Example of compound 8:

(52) -5-(1,3-Benzodioxol-5-ylmethylene)-3-methyl-2-
(phenylthio)-3,5-dihydro-4H-imidazol-4-one (Arl = 1,3-
benzodioxol-5-yl, R! = Me, Ar? = CgHs):

Yield: 49%. Yellow powder, mp = 171-173°C. 'H NMR (300 MHz,

Acetone-dg): 8 = 3.22 (s, 3H, NCH3); 6.03 (s, 2H, OCH,0); 6.77
(s, 1H, C=CH); 6.82 (d, 1H, J = 8.1 Hz, H-5’); 7.36 (dd, 1H, J
= 8.1 Hz, J = 1.2 Hz, H-6"); 7.56 (d, 1H, J = 1.7 Hz, H-2');
7.58 (d, 2H, J = 1.7 Hz, H-2"'); 7.78 (m, 2H, H-3""); 7.83 (d,
1H, J = 1.3 Hz, H-4'’). C NMR (75 MHz, DMSO-d¢) &= 26.6
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acetate m xture (85/15), followed by washing wth
pent ane. 20 Exanpl e of conpound 8: (52) -5- (1,
3- Benzodi oxol - 5-yl net hyl ene) - 3-net hyl -

(phenyl thio)-3, 5-dihydro- i m dazol - 4-one (Arl =
1, 3- benzodi oxol - 5- yI R = , Ar 2 = C6H5) : Yield:
49% YeIIOM/pomder = 171- 173C 1H NWVR (300 MHz,

(NMeéCH@gﬁ "ciBlo) 1% 32§ ( )3 1@5'*:?'3)& g|6)031§z§ 4%Te=cn) ;

125.Hz,(cHh5") ;; 7136 Gdcdc sH) ;28 z 15)4 1 229!24 (c 277 ;
H6); 7.56 (d, 1H, J:;.7 vy 8 (d, ,
130.0 {C74{g) int 213)4 87.(€83( ) i2H, 1}3,53-5) (c=¢ngg (d1471|5| (§-4 )i

.3 S LG5 NS WSS, S50 E.rs

(caltR3atelCEOH) CigH 0058 : (G387 P725128.3 (C-6') : 128.
(C-1') ; 129.4 (C-21'); 130.0 (C-4"); 134.8 (C 3" );
136.5 (C=CH); 147.5 (C-4'); 148.9 (C-3'); 162.8

(C=N); A8Ra 15%—6* thBMRindka: ade8vitgdos perkenl at ed
for Cl8H14 338.07251) . Assaying of the kinase

activity of DYRKIA Biochem cal reagents 10 Sodi um

gEGTA, Mops, 3-glycerophosphate,
Blocahhgg gg%ﬁ%?e dithiothreitol (DTT),

Sodlgtnut atdnt@m—marda&@,, g|RGTEX hi onéops, B-glycerophosphate,
nit rophenyl phosphate and , lin basjic protein

phenyiPhPREASFPom & i XA RS, [EBap] - AFPLabRECAFT gRATOSE,

glutA¥BRSAAM ﬁ@t?ﬁﬁﬁ@ﬁ?&bﬁﬁsﬁﬁa&ge 9M8K|ﬂy5iﬂﬁseb§§§c protein
enzyne assay f activity thereof Rat reconbi nant

wereDYpit Aingd e&mresmn’m Ehepdicalss al@sSTPIddiFBbncomes from
Amer% %eln It was purified by affinity chromatography on
S of inmmobilized glutathione (elution with free 20
Prepglratabhl osf) .thEheD¥RRAAe leiiase t \andhSeazgagctassay for the
buffe % 0O mM I 3-gl ycer ophosphate, 15 niM
actlﬁ‘ﬁYtFBBﬁé | phosphate, 25 mM Mps (pH 7.2), 5 nmM

Rat E@é@mﬂ?nm M1 W%DTpr}eg%éoduva vapgdat s 1a GsT
mM phenyl phosphate), with of myelin basic

fusion protein. It was purlfled by affinity chromatography on
beads of immobilized glutathione (elution with free
glutathione). The kinase activity was assayed in buffer C
(60 mM B-glycerophosphate, 15 mM p-nitrophenylphosphate, 25 mM
Mops (pH 7.2), 5 mM EGTA, 15 mM MgCl,, 1 mM DTT, 1 mM sodium
vanadate, 1 mM phenylphosphate), with 1 mg of myelin basic
protein /ml, in the presence of 15 uM [y—”P]—ATP
(3.000 Ci/mmol; 10 mCi/ml) in a final volume of 30 uL. After
incubation at 30°C for 30 min, 25-pL aliquots of supernatant
were spotted onto Whatman P81 phosphocellulose filters and the
filters were washed five times in a solution of phosphoric
acid (10 ml/L water). The radioactivity incorporated into the
substrate, retained on the moist filters, was then counted in
the presence of ACS scintillation fluid (Amersham). The
control values were subtracted and the activities were

expressed as % of the maximum value, i.e. the wvalue obtained




protein /m, in the presence of 15 11M[y-33P]-ATP 25
(3.000 G /mmol; 10 nC/mM) in a final volunme of 30
1ZL. After incubation at 30C for 30 mn, 25-pL

al i quots of supernatant we spotted onto What man P81
phosphocel lul ose filters and"the filters were washed
five tinmes in a sol ution of phosphoric acid (10 m/L

i U5 SEbelS FOCIARERIEL | EREPOER! i TNE BOF; Barcunated

fronp@mtee&es@ontslee opmeneeldofarécﬁls@nntﬂrﬂ haat.i on fluid
(Amrersham. The control values were subtracted and
the activities were expressed as % of the maxi num

I i als absence of

The %%ﬁ%%?ﬁoﬁg? ?ﬁgéﬁ %?&%£Q§g$§%€aagﬁkgfed from
dose-response curves and are given in pM The results
are given in table 2 hereinafter: 33 Table 2 S N Are
RLLN_ ' 0 30 JR361 >10 n-Bul oz B o JR370 >10
Ph o> B 0 FCO71 2.6 Ho B Br ST341 >10 Me-~ B 0 Br
ST279 >10 H>B 0o OF




ST089 >10 M| a o F B ST076 >10 M VC B ST169 >10
M B ST202 >10 HI B oM ST227 66 HB Br ST229 65
HV ~-0OH B oM ST197 >10 M N BE 3/1 B H ST195 >10 H
INB ST223 >10 M 0 B Ref%xiences 5 1: Mcrowave
medi at ed sol ventl ess synthests of new derivatives of
mari ne al kal oid Leucettam ne B. Jean Ren6
Ch6rouvrier, Francois Caﬁggggg, Jean Pierre Bazureau
Tetrahedron Letters 2002, : §581-3584. 2: The

i sol ati j '
B. Two hew 2-am noi m dazol gpe conpounds fromth

Fiijianjascidian, Polya arpa sp. 10 Rohan A
Davis, WIIiam Aal bersber 1 si Meo, Rosan Mofeira
da Rocha, Chris M Irel & Tetrahedron 2002, 58

3263-3269. 34 R2SYN Art F%].Q\I O 40 ST099 6.8 Me
SMe o C} o SB26 1.4 M SEt o G ST094 1.8 Me Sn-Pr c

and

1%

0 ao
O
0,
JR370 >10 Ph ﬁ S B
0,
FCO71 2.6 H ﬂo> B
Br
ST341 >10 Me i’:@ B
O
Br
ST279 >10 H o B
o
O F
sTos9 | >10 Me JOLX B
OH
STO76 | >10 Me I B
OH
ST169 | >10 Me ‘Qgﬁ— B
8
ST202 >10 H JX B
OMe
OH
ST227 66 H X B
OH
Br
ST229 65 H o1 B
OMe
N zE3n
N
ST197 >10 Me J\Q B
N
ST195 >10 H ?LQ B
(o]
ST223 | >10 Me ﬁg B
References:
5 L Microwave mediated solventless synthesis of new derivatives of marine alkaloid Leucettamine B.

Jean René Chérouvrier, Frangois Carreaux, Jean Pierre Bazureau
Tetrahedron Letters 2002, 43, 3581-3584.
2: The isolation and synthesis of polyandrocarpamines A and B. Two new 2-aminoimidazolone
compounds from the Fiijian ascidian, Polyandrocarpa sp.
10 Rohan A. Davis, William Aalbersberg, Semisi Meo, Rosan Moreira da Rocha, Chris M. Ireland
Tetrahedron 2002, 58, 3263-3269.




ST097 1.3 Me Si-Pr C o0 SB14 3.4 M G 0.9 M ,<S | G
o~ 0.47 Me ,sue/l (~oc o 0.44 Me SCH2CH2C1 o> C o
ST101 2.3 Me Sn-Bu C ST102 1.5 Me Is~ "'nobo C SA197
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ovO Owve SB56 >10 M SEt G oM JR158 >10 Me Sme C
JR160 >10 M SMe C Br JR162 >10 Me SMe C H FB08 >10
M SEt NC H FB14 >10 M Sn-Pr NCH FB17 >10 Me
Sn-Bu NC 1 % o JR448 >1O3 -Bu SMe aC O SB05 >10
n-Bu St o G SB25 >10 n-Bu oi 0 SB22 >10 n-Bu

I1<S~/ o0 G o0 SB10 >10 n-Bu SBn G NO0O2 SB60 >10 n-BuSl
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3263-3269. 41 CLAIMS 1. HAn im dazol one derivative for
use as a medi canent, chfracterized in that said

qlr|vat|ve corresponds to formula 5 (I) R~- NArl
in w

e R; represents H, a linear or branched, optionally
substituted, C; to Cs alkyl radical; an aryl
group, or a 5- or 6-membered heterocyclic group,
the aryl group and the heterocyclic group
optionally comprising one or more substituents,
which may be identical or different, occupying any
positions;

e Ar; represents an aryl group with optionally one
or more substituents, it being possible for two
adjacent substituents to form a 5- or 6-membered
ring, this ring being, where appropriate,
substituted; or an aromatic heterocycle with
optionally one or more substituents and/or
condensed with a 5- or 6-membered aromatic ring,
the heteroatom being chosen from N, S and O;

e R represents R,-S-, R3~HN-, R4COHN or Ar;, with
- R, = a linear, branched or cyclic C;-Cs alkyl
radical; a vinyl or vinyl(C;-Cs)alkyl radical, a
nitrile or nitrile(C;-Cs)akyl radical, or an aryl
or benzyl radical, said radicals being optionally
substituted on one or more carbon atoms with one

or more groups, which may be identical or
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R,iNI 1O in wiich: Rl represents H, a |inear or
branched, optionally substituted, ClL to C5 al kyl
radical; an aryl 10 group, or a 5- or 6-nmenbered

het er ocyclic group, the ary% group and the

het erocyclic group optiona ?y conprising one or nore
substituents, which may be identical or different,

occupyi ng a osi tians; rt pr ar :
gr oup vvitﬁ’l%teir%:‘?;'ly‘%ﬁé‘pjyglrn B ubé???ﬁ’g?fg itxlt being
bei ng pospiolsebiier fow twdj adgateaubshikstanttertts fioo mform a
a 5- or 6-nenbered ring, this ring being,  where .

appropri abe, O5ubRTMeREELd orf 9 ar SRS crhRPerditiRge Where

with 20 opty 1% t@Ne kG tedldst i tuents and/ or
condensedI%I;\JHPI%’EE”'&:Ilé—t 6r86-§enbered aromatic ring, the

het er oat om bBj ng chbeerméanim@ps Jiareh 0aboRer eprdsamy also
R2-S-, R3-HN-, R4 N or Ar2, with - R2 = a linear
branched &FP&HES -C5 alkyl 25 radical; a vinyl or

vinyl (Cl-Copral k¥preséhedhg a sibstiit@ted or unsubstituted
nitrile(Cl-C5)akyl radical, or an aryl or ben;g

|
radi cal , sai 8Tvadi ceadidRlng &pti H9dNGy RUBHL? @t efor two
on one or nD%%'%%%BQns%%%%ﬁ%W%b?FOQ% fArm ™ & Yr0Wlhmembered

whi ch may be i'denti cal ferent, occupyi ng any
posi tions, itribeg,nghiposdinkl befiog tpwtiadpddensubstituted.

PSR SO RS o5 P SeTIRSLSd 10 dliBcserszea
in {HE "BROI D891 0G5 ¥80BpabaYLe3BHLEBY phefylr B eS@MNthyl radical
and the heterocycle is a 5- or 6-membered ring with N, O
and/or S as heteroatom(s), the substituents of R, Ar;, Ar: and
R are chosen from: OH, 0%, COH, COZ, COOH, CO0OZ, NH;, NHalk.,
N(alk.),, NHCOOH, NHCOOZ, Z representing a linear or branched
C:-Cs alkyl, aryl, benzyl, substituted benzyl or aryl, or
benzodioxolyl radical, one or more halogens and/or a CCls
group, and alk. representing a C;-C3 alkyl radical.

3. The derivative as claimed in c¢laim 1 or 2,
characterized in that it has an ICsy of less than 5 uM with
respect to DYRKIA.

4. The derivative as claimed in claim 3, characterized
in that it has an ICsy of less than 5 pM and corresponds to
formula I above in which:

- R; represents a C;-C3 alkyl radical or a hydrogen atom,

and/or an aryl radical

- Ar; is chosen from
//J[:::]::o>> //I::::]/’OZ //J::::]::OH
0 ’ or 0z
- R represents

« an R3-S- group, R; then being chosen from radicals of



10

15

20

25

30

- Are representing a substituted or unsubstituted

aryl radical, it being possible for two adjacent
substituents to forma 5 or 6-nenbered 10 ring, this
ring being optionally subst%%uted. 2. The derivative
as claimed in claim1l1, characterized in that the aryl
group represents a phenyl or naphthyl radical and the

het er pc is 5- or._6; ered rning with N,

and/ o?lys?é%)ﬁetg}’%%tomwfts:ge,ngt he sibst ilt’ue%tsodg F%l and Ty
Arl, AeprasdntInB asge chdserhd r ol 1GWinGgZ, r4flttali¥¥, methyl,
COOH, COQOZ, NH2, NHal k., N(alk.)2, NHCOOH, NHCOOZ, . Z

r epr e¥éRVilng 24 H¥ilne L Mk anehett 1oy - e¥chprykYlar yhich may
benzyl,e ubghi iyt eg Renzylcdr @yl z0L Qepzodieye! Ybr hal,
radi cal, one or nore hal ogens and/or a 13" group,

and ahkl representing &,CC1C3Bal byl Ir adi @alCCl20g8ouhe
derivative as clained in claiml1l or 2, characterized

?h that it has an 1C50 of less than 5 pMwith respect

tO-DYBK|éq—ﬁH-TQQoGﬁ§iR@ttMénaﬁeEh | pREskR Elammradicals of
characterized in that it has an |IC50 of less than 5 ,
pM andzT6FRDsp&a®e t ¥ithsrf 67 ful d 10%vent Thirgpresenting
Rl repres S I ' .0 drog9g01. zo, zo-
at om Bkgngﬁg%rgen%ﬁ%@a C%%éfé%%, iéegkﬁg%én ? rgm' ’

ci Z> CON@-QZ eCH-30zZ).R r2@desenitsh arz R3= S-H graaup, liR®@ar or

then bei ng.chosen fromradi cals of 43 Ti- ( n
type, E\KF’P hﬁg_: 6174 ?ldﬁyqz aﬁ@*z’ri ?eﬁy&s}é?ﬂqi'_’%)gl’onéaryl or
of theubakhewtea Lagicabs: rRygeLhy|, vinyl, alkyl,

al kynyl, nitrile, cycloal kyl, which may be C3 or 4,
gxrQ Z-CO with Z = Cl-C3 alkyl, or hal, 5 hal

rePre%%”%QD@oﬁH—C%rogﬁ,Oﬁz'tﬁénabé§§§ 8" 8HBncnl4 C3-Cs alkyl
radical,
or
e« Y = Ar,, Ar, being chosen from a phenyl, substituted
phenyl or benzodioxolyl radical.

5. The derivative as claimed in claim 3, characterized

in that it has an ICsg of less than 1 pM and corresponds to

formula (I) in which:

- R; represents H or CHs

- Ar; represents the radical

0D o
O CH
O or

- R, represents

3

« an R,-S- group, R; then being chosen from radicals
of Ti-(CHz)n type, with T; = a methyl, alkynyl,
nitrile, hal, CHs0, <cyclopropyl or cyclobutyl
radical, n = 0, 1, 2 or 3, "hal" representing a

halogen atom or a CClz group,




an R4-NH group, R4 then being chosen fromradicals of
T2-(CH2)n type, with n =0, 1 or 2, and T2
representing one of the follomﬁng radi cal s: met hyl,
vinyl, ZO ZO 10 CONH, - CZ)Z ZCO, with Z = H or
i near or branched Cl-C4 aﬁ NH2, C3 cycl oal kyl,
aryl or substituted aryl, or R2 = H, or an R2- CONH
roup, R2 then being a branched C3-C5 al kyl 15
Bdical, or Y = Are, Are being chosen froma phenyl,

substitut geh  plieANk OrghRi0di RXOlyHer adbeésthg Schbésen from
derivative as clainmed in claim 3, characterlzed 20.in

that it hé§daﬁ:a|l@@foffzré§§lzimafrmerpm3a% T éspéridy L, OH,

to formul Rl p&eh ergu%gv&;&r &8 with oH,
Arl repres nts thg réd ica ?n% 5 9% p or O CHB Zgl-
R2 repres®qHs, aIOCFHZ Sadgraip, CREOIﬁhelﬁZ(l@éliang QHhos efHz-CH,0H,

from radi CH2) n MAth T nethyl
al kynyl , %%LtFPSE OFa e néﬁ9©5Q§;¥ éprdp J% oraH 0, 1 or

cyclobutyb radical, n or 3, "hal
representlng a 30 halogen aton1or a CC13 group, 44
©f an R3-HN- group, R3 then being chosen from

radical s gf T é%gu%hckxgg J&th ﬁ&?ﬁbxggﬁenyl or

cyclopropy en substltute
OCHS3, COOHamm&dﬂdxdﬂﬁMJgro@;(CHB OH) : CHQ CHQOH

CH2- CII}Ior benzodloxolg f
. The derivative as claim

d in’ anlm 3, éﬂéracterized
in that it is chosen from the derivatives of formula (I) in
which

R= R,S

R, = CHyC=CH; R; = Me; Ar; = 1,3-benzodioxol-5-yl

R, = CH,C=N; R; = Me; Ar; = 1,3-benzodioxol-5-yl

R, = CH,CH,Cl; R; = Me; Ar; = 1,3-benzodioxol-5-yl

R, = CH3; Ry = H; Ar; = 1,3-benzodioxol-5-yl

R, = CH,CH3; Ry = H; Ar; = 1,3-benzodioxol-5-yl

R, = CH,CH,CHs3; R; = H; Ar; = 1,3-benzodioxol-5-yl

R, = CH(CH3)2; Ry = H; Ar; = 1,3-benzodioxol-5-yl

R, = CH,C=N; R; = H; Ar; = 1,3-benzodioxol-5-yl

R, = CH,(CH,).CH3; R; = H; Ar; = 1,3-benzodioxol-5-yl

R, = CH,CH,OCH;; R; = H; Ar; = 1,3-benzodioxol-5-yl

Ry = CH,T; with T;= cyclopropyl; R; = H; Ar; = 1,3-
benzodioxol-5-yl

R, = CH,T; with T;= cyclobutyl; R; = H; Ar; = 1,3-
benzodioxol-5-yl

R=R3NH
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2, or an Are group chosen from a para-hydroxyphenyl
or 10 benzodi oxolyl group. 6. The derivative as
claimed in claim3, characterized in that it is
chosen fromthe derivatives gf formula (1) in which
RER2 S 15 Rz = CH2C=CH, RI°= Me; Arl = 1,

3- benzodloxol 5 yl R2 = CH2C=N, R1L = Me; Arl = 1,

R B B Ve Rs F gy handBafodl -4
13’5 begrgchi @0 /- ¥ M39 Rzlc&PﬁBenRﬂdi:okble-l-yk
1, 3- benzodi oxol - 5-yl

1R3 HefHeti BA5h- ancy@o&rwﬂu&) =zMeR1 ArlH“ Ar?-
oon 5-yl R2 = CH2CN;, R1 = H Arl =
benzloc??%enzodu oxol -5-yl R2 = GH2 (CH2) 2CH3; RL = H Art
= KG, 8- BBg2ibgH Gxok- Bey| Arz5= R, &-mmm $*<1y]= H;

A 5 R2
&%Iop?oﬁérgenzo b ri =3l %éEQ ¥°%T Iy¥& =

oL 'Eﬂl——CM@ Olw&yé 1F§—beﬂr!zoeﬁ<bx6145 )'3]:
benzodloxol 5-yl 30 R=R3NH 45 R3 = CH2CH3; = Me;
ARs = p-H@-BewodRioxoMes- R ¥61:3t?EM}EQ}PX¢&f5’Kk

A, e enzo, - yL 1-5-v1
cydél opg)ogél R g? @' (%’%8, ﬁ %5331& enzo oqu -%rcixo -
RRT-CXEQHBCHRL~1HM3IMV# Med, ABrbeﬂZdﬁmmnjodiqon¥§fyl
0-HO- C6H4: R1 = . Arl =1, 3-he di ox =
O~ RICHsTstopr o = e 5 Bbnod Qiig%efsz%ﬁloxdvl 531 -
Rz = HOCH,CHOHCH,; R; = Me; Ar; = 1,3-benzodioxol-5-yl
R3
R3
R; = m-HOCH,-Cg¢H4; R1 = Me; Ar; = 1,3-benzodioxol-5-yl

p-m~OCH,CH,0-CgH3; R; = Me; Ar; = 1,3-benzodioxol-5-yl

p-CH30-CgHy; Ry = Me; Ar; = 1,3-benzodioxol-5-yl

]

R; = m-HOCH (CH3)-Cg¢Hy4; Ry = Me; Ar; = 1,3-benzodioxol-5-yl

R3; = p-HOCH,CH,-CgHs; Ry = Me; Ar; = 1,3-benzodioxol-5-yl

R; = p-HO,CCH;0-CgH;; R; = Me; Ar; = 1,3-benzodioxol-5-yl

R; = CH,CH,CH3; R; = H; Ar; = 1,3-benzodioxol-5-yl

R; = CH,T; with T;= cyclopropyl; Ry = H; Ar; = 1,3~
benzodioxol-5-yl

R; = CgHs; Ry = H; Ar, = 1,3-benzodioxol-5-yl

Rs3 = p-HO-C¢Hy; Ry = H; Ar; = 1,3-benzodioxol-5-yl

Rs = H; Ry = H; Ar; = p-HO-m-MeO-CgH3

R= Ar;
Ar, = p-HO-CgHy; R; = Me; Ar; = 1,3-benzodioxol-5-yl
Ar, = p-m-OCH,0-CgH3; R; = Me; Ar; = 1,3-benzodioxol-5-yl.

7. A novel imidazolone derivative, characterized in
that it corresponds to formula I of claim 1, with the

exclusion of the derivatives in which:



p- HO- C6H4; R1 = Me; Arl = 1, 3-benzodi oxol -5-yl
p- HO m H2C- C6H3; R1 = Me; Arl = 1,
enzodi oxol -5-yl 10 R3 = p-m OCH20O C6H3; Rl = Me;
= 1, 3-benzodi oxol -5-vyl 4 R3 = p-CH3-C6H4; Rl = Me;
= 1. 3-benzodi oxol -5-yl ‘B3 = HOCH2CHOHCH2; R1L
Arl =1, 3-benzodioxol -5-yl R3 =

-+ O CeH3; RL = Me; Arl = 1,

0di'BRof™S-yl R3 = p-CH3O-C6H4; RL = Me; Arl =
~beyiz odi axa-pentlodli?xB3 —5-MEORH2=CoH4; aRd R, Me; CH;, CHj

= 1, 3-benzodi oxol -5-yl R3 = m HOCH CHSO) - C6H4;

R1 = |\/&H2Ar sz: j,C%:%Z(%‘l é((g_'o\%le| CH I‘ig— CO"CHz, C6H4‘CH2

p- RO -CoH4. Rl.=. Me; _Ard, = - he iraxol - 5-yl
R = p I oChe CPCRrl i = (i A B S ERAR

5 3- berRz @di; 0%0Mh; 5my FOCR3 GsHH2RH2AEHR; Rhd= Ry, =ACH3GH:1,
3-benzaqdi oxol -5-y] 20 R3 = Tl with Tl= cyc] opropyl;_
RL =°*HP%Ar = =11,3‘%9n58ﬂ}86?’%ry%iyltRIR§ 9&%3!%1% = CHs,
H Arl cg,lch3; bengedhors) Scd=Cr3, = i Hp Rlorddd,-CH,,
Arl =1, 33- bgnz?giiéoxol -S%yl RSOlﬁz H;@Rf :@a ,er = G 2
p- HO- mOBCHERER-Ofe R= Are Are = p-HO C6H4; Rl = Me;
Arl = 1, 3-benzogi 0xQl - 2- =1 Pe My PCH2O- C6H3: . -
Me; ArI]Ari‘ 1, Sfbgn}g(r)%*%é%%{%%é%ﬁ%.mlﬁn}f.’A ﬁoveI'_E7 oftyT: R

10 I m dazaHireHderi vative, characterized in that it
corresponds to fornmula | of claiml1l, wth the

excl Usifdn of M hB BeMpveaive’riT M%Wﬁﬂs% R £H682 ang

Arl 3 3-benzndi s 11— = angyRP g, GB -
cH3 CIl—B’Qfl e ’z%%‘?fbc’ﬁ . cd-%ﬁz, qﬁs c%%ﬁzoc% Crp ¢ °F P

CoH4- CIICeHArl = p, mOCH3; RL = CH3 and R2 = CH3CH2 5
ArI:rn#}g- C6H4; Rl = CH3 and R2 = CH3CH2 Art
:1,§-6'e HiSQI-S-yI; R1 n-butyl; R2 = CH3,

15 CH3- CHAr, CHR2=CH3CH2n z6H:0K31 -66k14 ; CH?, £ NE3; Cai4-€£HE, CHs-

(CHz) 2, CH3—(CH2)3, p COOH-CgH4CH>
e Ar; = 1,3-benzodioxol-5-yl; R; = CH3—(CHz)3; R, = CH3z—
(CHz)2 or CH3~(CHz)3
e Ar, = 1,3-benzodioxol-5-yl; R; = CgHs , Ry = CH3z—(CHz2):2
20 e Ar; = p OH, m-OCH3-CgHsy or m, p OH-CgH4; Ry = H; Rz = H.

R3
R3
3
Ar
Ar
Ve
p_
3-
1,
Ar

- — T

_ oS-
(A)(DB

8. A pharmaceutical composition, characterized in that
it contains a therapeutically effective amount of at least one
derivative as claimed in any one of claims 1 to 7.

9. The pharmaceutical composition as claimed in claim

25 8, for the treatment of neurodegenerative diseases, in
particular Alzheimer's disease and other tau pathologies.

10. The pharmaceutical composition as claimed in claim
8, for the treatment of Pick's disease.

11. The pharmaceutical composition as claimed in claim

30 8, for the treatment of trisomy 21.

12. The use of the imidazolone derivatives as claimed

in any one of claims 1 to 7, as DYRKIA inhibitors.

13. A method for synthesizing the imidazolone
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CH3CH20CO-CH2 Arl = 1, 3- bronpbenzodi oxol - 5-yl ; =n

R1
butyl; R2 = 10 CH3-CH2 Arl = m p OCH3-C6H4; Rl =

I >

butyl; R2 = CH3CH2 Arl = 1, 3-benzodioxol-5-yl; Rl
CH3; R2 = C6H5 or p- OHC6H4,R = R3HN and 15 Arl =
1, 3- benzodi oxol -5-yl; R = 7 RR = H CH3- (CH2) 2,

CH3- (CH2) 3, p CCI]—I—CGH4CH2 ArI =

benzo : ). 3 R = S

derlef o ST § Rafiteq S AT P Eshpins 1 to
dﬁhradﬁﬁfizedzhn-ﬁkﬁt QGHEbm%rﬁ§ESI%He-u§ECBE an arylldene
m OCH3- C6H4 or m OHCoH4; R1L = H R2 =

thl%‘h/é’laﬁé@é@t |d@a11‘f@<§ﬁva@s Corgie SR ast & zfé’d?muﬁ-at @at i t
contains a therapeutically effective anobunt of at
| east one derivative as clainmed in any one of clains
1to 7. 9. The pharmaceutical conposition as clained
inclaim 25 8, for the tréhtnent of neurodegenerative
di seases, in particul I!Fhelmi s di sease and ot her
tau pat hol ogies. 10. Th mageuti cal conposition as
claimed in claim 8, forNtr1 atment of Pick's
di sease. 11. The pharnme€euty cal conposition as clai ned
inclaim 30 8, for the treRtnment of trisony 21. 12.
The use of the im dazol one derivatives as clainmed in
any one of clains 1 to 7, as DYRKIA i(Bhibitors. 13. A
met hod for synthesizing the inmidazol one 47

in whdChjatives of formula | as claimed in any one of

Ry, Rl ad® Ar,! Qre/ asCRRFAGLE 14644 Nalinst, conprises the
use of an aryl i dene thiohydantoin derivative
correspéndThg methednds Glaimked |in claim 13, characterized

in that, in order to prepare the imidazolone derivatives in

which R = R;S, said method comprises reacting a thiohydantoin

derivative 3 with a halogenated derivative 3’ of formula
Ry X (37)
with X = Cl, Br or I

under conditions which make it possible to obtain an

imidazolone derivative 4, of formula

in which:

Ri, Rz and Ar; are as defined above.

15. The method as claimed in claim 12, characterized

in that, in order to prepare the imidazolone derivatives of
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SSN Arl /NRL 10 (3) in which: Rl, R2 and Arl are
as defined in said clains. 14. The nethod as cl ai med
in claim13, characterized in that, in order to
prepare the im dazol one der%iatives in 15 which R =
R2S, said nmethod conprises acting a thiohydantoin
derivative 3 wth a halogenated derivative 3" of

orm e { Fhnd i ek CRacs 11 RESSTURY (5 obFRFACARTLN an aryl

groupﬁCkﬁxﬂ@nemQEhbMatwﬁmp%lsﬁéfC&éﬁ&ﬁuﬁgs)the_NUﬁﬂohyaint01n
0 (4), in which: 30 R1, R2 and Arl are as

derld’éftllﬁ@d 3aped aps arplboronisd asd 74l wdd Sormaila m 12,
characterized in that, in order to prepare the
i m dazol one derivatives of 48 formula (I) in which R
= RRS with R2 represe(@ing an aryl (t'oup, said nethod
conprises reac i, the thlohydant0|n derlv |ve 3
undefy R B G4V The BTSRRI vE S O
(7") under condltions whi ch give the derlvatlves of
formula 8 Ar2S ~ Arl 10 RIN O (8) 16. The nethod as

clained in cIaimlS,A r|zeﬁr in that, in order
to prepare the i m dazol ong deyl tlves in
/N
R1 \
(8)

16. The method as claimed in claim 13, characterized
in that, in order to prepare the imidazolone derivatives in
which R = R3HN, said method comprises:

- either reacting an imidazolone derivative 4 with

an amine 4’ of formula

R3—NH, (4’)

under conditions which make it possible to obtain the

imidazolone derivative 5 of formula
R_HN Ar
R, (5)
- or reacting a hydantoin derivative 3 with an amine
17. The method as claimed in claim 13, characterized
in that, in order to prepare the imidazolone derivatives of

formula (I) in which R = R4COHN, said method comprises reacting

an imidazolone derivative 5 of formula
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which R = R3HN, said nethod conprises: 15 - either
reacting an i m dazol one derivative 4 with an am ne 4'
of formula R3-NH2 ( 4" ) 20 under conditions which
make it possible to obtain e imdazol one derivative
5 of formula RRHNI Arl 25 RlL (5 O - or reacting a
hydantoin derivative 3 with an amne 4' 17. The
nmethod as clained in claim13, characterized 30 in
that, in order to prepare the im dazol one derivatives
of formula (1) in whRs RACOHN, said met hod
conprises reacting an i Tﬁ? e der|vat|ve 5 of
formula 49 R3HN) Arl | I\ (5 0O 5with an acid
chloride 5 of fornul a g (5") 10 zﬂgpr condi tions
whi ch make it possible t'o obWkain [ azol one
derivative 6 of formula R2CONH Ar 15 RO (6) 18.
The nethod Q i med | clal 13, characterized in
with gn a Hﬁ% gEe 4ﬁ dazol one derivatives

in

)
an
|

R4COC1 (5")

under conditions which make it possible to obtain an

imidazolone derivative 6 of formula

\Tj;N Ar,
N
1

R,CONH

R
© (6)
18. The method as claimed in claim 13, characterized
in that, in order to prepare the imidazolone derivatives in
which R = Ar?, said method comprises reacting a thiohydantoin

derivative of formula 3 with an arylboronic acid 7’
Ar, B(OH), (7")

under conditions which make it possible to obtain an

imidazolone derivative 7

Ar
Z\WijN Ar,

N

Ry

0 (7)

19. The method as claimed in claim 13, characterized

in that the thiohydantoin derivative 3 is obtained by reacting
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which R = Are, said nethod conprises reacting a

t hi ohydantoin 20 derivative of fornula 3 with an
aryl boronic acid 77 Are B(OH)2 (71) under conditions
whi ch make it possible to o 6ain an 25 i mdazol one
derivative 7 Ar2\ Arl i N 30 0 (7) 19. The nethod
as claimed in claim 13, characterized in that the

thi oi rivatiwe 3 is obtained by reacting 50
the14%§ e&ﬁ&g fg%qggh¥gﬁ a2H S~-N 5/NRL O (2

with an al dimne derivative of formula 2' 10

Arl-CH=N-al k (21) the Bubstituents being as defined

above and "al k" regresehting a C3-C5 al kyl radical.
15 20. The net hod aéjcf '
tt

med in claim19,

characterized in th e aldimne derivative 2' is
obt ai ned by reactin,gN al dehyde 2" Arl-CH=0 and
propyl am ne 2"' CGk3- ( ) 2-NH§ 21. The nethod as
claimed in claim19, chdtacteri & 20 in that the
t hi ohydantoin derivative 2 is obtained by reacting

.. .nmethyl glycinate hydrochloride 1 CH3O2C CH2- NH2, HC1

with  gn ‘ajdliginge gerigetiivec péndoemulao’f ornul a R - N=C=S

(1)

Ar;-CH=N-alk (27)

the substituents being as defined above and "alk" representing

a C3-Cs alkyl radical.

20. The method as claimed in claim 19, characterized
in that the aldimine derivative 2’ is obtained by reacting an
aldehyde 2” Ar;-CH=0 and propylamine 2”’ CH3—-(CH;),-NH,.

21. The method as claimed in claim 19, characterized
in that the thiohydantoin derivative 2 is obtained by reacting
methyl glycinate hydrochloride 1

CH30,C—-CH2-NH;, HC1 (1)

with an isothiocyanate 1’ of formula

R;—N=C=S (17)




