0 9 JUL 2004 WO 01/55122 - 1 PCT/FRO1/00241 Am ne-containing derivatives

~of dihydro-1,3,5-triazine and their therapeutic applications The pr@gqm_
invention relates to am ne- containing deri [ 2004

g derivatives of

“di hydro-1,3,5-triazine which 5 are useful in the treatnent of anzttlol ogi-cal
condi ti onsWoadddE%k2H with the insufif-Fesistance syRGAGH 0L/ 00

Am ne-cont ai ni ng derivatives of dihydro- 1,3,5-triazing .

hypogl ycaenﬁﬁ‘lﬁﬁoﬁé‘ﬂt@é?%éie%‘éﬁpd*é%%r?%e@l?}ﬁdﬁ?"ﬁl573 63rég§1§ﬁd JP-A-79
14 986. 10 The ai m of fJie tHESENhd FWSHLE D8 45plDcREQ¥hEe a novel conpounds
havi ng i nproved proqpertl es. The subject of the present |nventi on_is thus a
conpound of gener alTHor mATESENt RATMNeM19¢ | *RLAGSS R3TOR 13MiNer N N

RS" -R6 15 c%@)t(al:l)nir{é; WakehvaRivelB2, o R3 cangd drb-ar,e %hq&arazcm@pehdeht ly from
the groups: - C20) al kyl substituted or ot hervvl se Wt ogen,

(Cl - C5)5 al laxe lem%@%) arlkcbaﬁ 22 EB§RycPd- RAYALO9iqEh- €38 l&lll?BFiyl e
substi t ut e o OtdeEaM $ELh 26n¥ L Hshal AYeBsi6EANES) agrhyalr,on(em C5) al koxy, -
(C2-C20) al kyne substituted or otherwi se,with hal ogen, é:S),%Idkﬁl

(Cl- C5) al koxy, - (CHIEBS-CSRIBMMIYS subFTHNAYF D ot Rdrwi s t

(Cl- C5%]a| kwl,.3, (@tﬁ!ﬁéﬁiﬂs@?yhaegng (G@ﬁ)lh&tagﬁn&(tyclmaigkgttmasr yhageone gr
nor e et eroat o chosen. fro ubst.i r . ot Wi se wit
(Cl- C5) al kyieen ge @F‘ﬁ%x?ﬂn}y %367%13? ﬂ?? dcég) IE%I subgﬁtut ed or 09
JUL 2004 - 2 ot her’m‘mseamrt tm‘am"m),yhgslenxym,mmtaunhad3)g‘e¢a PrE@ises) al kyl
{C1- C5) al kox CI I &( C6- C14) aryl oxy,
(Ce6-C14) arﬁg\}?% a‘ﬂ}égyﬁa\&/fﬁ OQQPHQ?’%’D E"%m%@ﬁryl carboxyl 5
car boxymnet hyl or caThgxygbnytt of the present invention 15 thus a

. compound of general formula (I):

IN\\ /rN-., ,H'N‘\
R1 ~ g R3
N.. N
0
R5 Rb
15

in which:

R1, R2, R3 and R4 are chosen independently £rom the
groups:

i 20 - H,

- {C1-C20)alkyl substituted oxr otherwise with
halogen, {C1-C5)alkyl, {(C1-C5)alkoxy, {C3-C8)ecyclo-
alkyl,

- {C2-C20) alkenyle substituted or otherwise

25 with halogen, {Cl-C5)alkyl, (Cl-C5)alkoxy.
~ (C2-C20)alkyne substituted or otherwise with
halogen, (Cl-CS5}alkyl, (Cl-C5)alkoxy,
- {C3-C8)cycloalkyl substituted oY otherwise
with (Cl-C5)alkyl, {(Cl-Ch)alkoxy,

30 - (C3-C8)heterocycloalkyl carrying one Or more
hetercatoms chosen from N, 0, § and substituted or
otherwise with {(C1-C5)alkyl, (Cl-C5)alkoxy,

- {C6-Cld)aryl(Cl-C20)alkyl substituted or



- (C6-Cl4)aryl substituted or otherwse with am no, hydroxyl, thio,
hal-ogen, (d-C5)al kyl, (d-GC5)al koxy, (Cl-C5)alkylthio, (Cl-C5)alkylam no,
(C6- Cl4) aryl oxy, (C6-Cl4)aryl (d -C5)al koxy, cyano, 10 trifl uoromethyl 9 JUL 2004
car boxyl, carboxynmethyl or carboxy- ethyl, - (Cl-Cl13)heteroaryl carrying
one or nore heteroatonms chosen fronrN? 6, S and substituted or otherw se
wi th am no, hydroxyl, thio, halogen, 15 (Cl-C5)al kyl, (Cl-C5)al koxy,

(Cl - C5) al kgthhirwise( Clwdshal kpmamono, (OBLGL)lar vl 0“9@10( Co-1hy SRy -
(C1l-C5)al k trifluor |, oxyl, r Y {108,

car boxyet h??’( ?XE Xl possi bl gqumml}g%{ ‘R2, on @el%(\eé%%yhan and R3
and R4, onf t’tiheCét)IaéﬂWH@mdDCIo f or A€ @i Eh4) ERELAKYr ogen Hifrh BH ?F)‘r%nbered
ring (n be e ) co i ng or NP4€o el oat ons
chosen froﬁn ECE)’:? %@%Xaﬁbel ng?%g%abl eoﬁlf%ie]‘?%gbﬁgﬁ%g?. tuted w??one or
more of th@afbbkmai@}fdr sypsariBgi eyl hydroxyl, thio, hal ogen,

(Cl-C5) al kyl,  (C1-_Ca)g- lt%&j @@é&/ﬂﬁi@@ 4£1-SB) akkybani worh
(C6-Cl4) aryl oxy, (C6-Cl4) ari/ al koxy, cyano tr| f Ué)é mgt hill
car boxyl , eatbBexynet iyArexylear bo§< éPhyI 2l ¢geRAnd Re HoSEH

mdependengty &@qg\ltk@c}gr oupgea -tk é@ﬂs @ZQ)@ kyl substs tatledl@mninther wi se

with amno, dr oxyl, . "thio, hal oge a Cl- C5) al kox
(d-C5)al k§?§h£64 ) e iesval kyl a‘rﬁ@&“ﬁ?l’é&i‘)éi k%’r?&]é‘gé cyand:

(C6- Ci4) ar yk{ €1u6T)oaldeamn, cxt%rroaolejfImmhhw&nycarmetarnaxbaxynet hyl
or carboxy- ﬁt hyI - (C2-C20) al kenyle substituted or otherwise wth

am no, hyd‘F thi o, hal ogen, (Cl-C5)alkyl, 09JUL2004 - 3 (Cl-C5)

al koxy, (Ci- C5) al Ky t(fﬂl(}CJ(I}héEéma:Whm mﬁ,rr)(':@@ Clé&re yl oxy, more

C6- Cl14 | 1 h
( )arM (:g% %@Ogrlé(o?%? %)ZL'O) aﬂgyne substl tut Ia)élld gabg%ﬂlte@ar ggxyrret p

or carboxy- or. otherwi se with am no,
hydr oxyl , @hh@rméleogen‘lltétl &F)igiky| , hydrexs) al koky1o(d bﬁiaﬂﬁmtm 0,

(CL- Ca)l Kybama3g,5 14,/36- Cl4) artxdlm@'sJa(ﬁéoﬁM) aryl ((3z G55 phkpyyrhéyano,
trlfluororret hyI car boxyl, carboxy ar boxy- Pﬁtgh a
(C3- C8) cycltBArky) aipst ”F'lﬂcé'd or othe %‘% ﬁmtxﬁ’ ‘ani no ro?<yFy t hi o,

hal ogen, (CtiC®)salakydgxy ( Cl- Egpalkoxy, t{CE1Ghyalneyhiyili.o, (CﬁI@QM{ﬂkyl am no,
carboxymethyl or carboxyethyl,
it being possible for Rl and R2, on the one
20 hand, and R3 and R4, on the other hand, to foxrm with
the nitrogen atom an n-membered ring (n between 3 and
8) comprising or otherwise one or more hetercatoms
chosen from N, ©O, S and being capable of Yeing

substituted with one or more of the following groups:

25 amino, hydroxyl, rhio, halogen, (Cl-C5lalkyl,
{(Cl-C5)yalkoxy, {Cl-C5)alkylthio, (C1-C5)alkylamino,
{(Ce-Cid)aryloxy, (C6-Cld)aryl(Cl-C5)ralkoxy, cyano,
triflucromethyl, carboxyl, carboxymethyl or
carboxyethyl,

30 R5 and R6 are chosen independently from the grocups:

. .

- {C1-C20)alkyl substituted or otherwise with
amino, hydroxyl, thio, halogen, (C1-CS)alkyl,
{C1-C5)alkoxy, (C1-C5)alkylthio, . {Cl-C5)alkylamino,

35 (C6-Cldyaryloxy, (C6—Cl4)aryi[Cl—CS)alkoxy, cyano,
trifluoromethyl, carboxyl, carboxymethyl or carboxy-
ethyl,

- {C2-C20} alkenyle substituted or otherwise

with amino, hydroxyl, thio, halogen, {C1-C5)alkyl,



(C6-Cl14) aryl oxy, (C6-Cl4)aryl (d -C5)al koxy, cyano, 15 trifluoronethyl,
-carboxyl, carboxynethyl or carboxy- ethyl, - (C3-C8)heterocycl oal kyl

carrying one or nore heteroatons chosen fromN, 0, S and substitutefl3allL 200
ot herwi se with am no, hydroxyl, thio, halogen, 20 (Cl-C5)alkyl,

(C1- C5) al koxy, (Cil-C5)al kylthio, (C- éS)‘aI kyl am no, (C6-Cl4)aryl oxy,

"(C6-Cl4) aryl - - al koxy, a i £l uorornethyl, carhoxyl,.
car boxynet h‘ﬁl—gg )@ﬁ‘%ﬁ)’%/et hy|(a-‘8‘€)&8%¥5s)t§ﬁ§?r sub@%iﬁ)e@dﬂﬁx]yﬂ’rfé‘?w se with
(2&(3:I ags)nol, khlytrﬁr—amw_ ),aéﬂ@;y?ﬁl Fg&;ﬁ—dﬂ}(ic?hllciyicmlémo@) al koxyano,
- a t.hi.0 - yl ami no - aryl.oxy, '

( 06- C14) ar y1*(4 F#¥%%ﬁ%§§2§au ?%é%ﬁletri??{éﬁ%¥%%H9¥¥ & bSRAPOxY-
car boxymnet ydhydr, car boxy- ethyl, 30 - (Cl-Cl3)heteroaryl carrying one or
nor e teroatons cho 0, S.and.substjtute r._otherwise with
i o, ydr oxyl |t O O . BT e sy o LB
(Cl- C5) al kyintimica,  ( Blydespailkyl anthae, ( Co-iGildaen| oxy, (CICENN vyl 35
(C1-C5)al k " iflu neth xyl, Ardoxy: :
car boxyet hy@i &%I)@‘q&% aryl ?gné} éh@?ﬁégg@t it u&c'gid or %@%ﬁ@%’ Wit h
ami no, hydr&6éyiCl4)smylawt ogen, (CE-QLO5 A kiF1-¢Eallsyay koxy,cyano,
(O - C5) al Kyheii19y0 kb8 2l 2004n rdbey { O - CRIBb IR EERPD, 4106~ CIAVGRYL OXY,
(C6-Cl4) aryl - (Cl-C5)al Koxy, cyano,” trifluoronmethyl’, carboxyl,
car box t ByHRYGr. carboxyethyl, it being possible for R5 and R6 to formwith
g thg g?rbon atom to M@Eiégféwal@ﬁﬁkﬁltaéhﬁﬂtaﬁufﬁﬁneghﬁrG@bﬂéf@ﬁéQTbekﬁegn

an conprising or o rwi se one._qr nore _heteroa osen fromN, O,
S and bei Mg CapfBTEPos b}é\Yﬁ§°§ﬁEsti thied witeHoF& o, P@h&%&&ﬁfk’ihi 0,
h(égogen, (CrICR)Bldoxy C - ChrakkexwlkFAtheh, C5) ajdHad)iadl kgl &ylmaa) no,
(CB- C14) ar ylox - aryl ( ( I Y, i.fluoro |,
car boxyl , ctggﬁgxlydr%&%ﬁxﬁ' car b@@ﬂ@l%&%%giggp%%ﬁ% e of cfr%érltrg‘%{hg with
t he cakbon tatidrhuer @akioah. potaayeky 'k, r eaxheguebly: ut@d FaoPPsyw se- 15
wi th am noedhydroxyl, thio, halogen, (Cl-C5)alkyl, (d -C5)alkoxy,
(d-C5)alkylthio, (d-C5) alkylamno, . (C6-Cl4)aryl axy,
( 08- C14) ar yl ( C1- C5)al Kokt 8 yakerocysiea sy d V1N r oKy 1CT APHBxynet hyl
or carboxyetdatdoat2iong t dieiswh pdssimbl B, f av, t 2 antr ogebsat euatell achet er o-

otherwise with amino, hydroxyl, thio, halecgen,
20 {Cl-C5)alkyl, (C1-C5)alkoxy, {(C1-C5)alkylthio,
{Cl-C5)alkylamino, (C6-Cld)aryloxy, {C6-Cli)axyl-
{Cl-C5)alkoxy, cyanao, trifluoromethyl, carboxyl,

carboxymethyl or carboxyethyl,
- (C6-Cld4)aryl substituted or otherwise with

25 amino, hydroxyl, thio, halogen, (C1-C5)alkyl,
{ (Cl-C5)alkoxy, (Cl-C5)alkylthio, (Cl-C5)alkylamino,
(C6-Cld)aryloxy, (C6-Cl4)arvl{Cl-C5)alkoxy, cyano,
trifluoromethyl, carboxyl, carboxymethyl or carboxy-

ethyl,

30 - {Cl-Cl3Yheterocaryl carrying one or more
heteroatoms chosen from N, 0, S and substituted or
otherwise with amino, hydroxyl, thio, halogen,

T {Cl-C5)alkyl, {C1-C5)alkoxy, (Ci-C5)alkylthio,
{Cl-CS)alkylamino, (C6-Cldlarvloxy, (C6-Cl4)aryl-

35 {Cl-Ch)alkoxy, cyano, trifluoromethyl, carboxyl,
carboxymethyl or carboxyethyl,

- {(C6-Cld)aryl(Cl-C5)alkyl substituted ox
otherwise with amino, hydroxyl, thio, halogen,

(C1-C5)alkyl, (C1-CS)alkoxy, (C1-CS5)alkylthio,



cycl oal kyl or heteroaryl group to be substituted with a (C1-C5)alkyl,

. (C3-C8)cycl oal kyl, (Co6-Cld4)aryl, (C6-Cl4)aryl(Cl-C5)alkyl or (d-C6)acyl
group, with the exclusion of the corrpounds of formula | in. 25 whi (i]h9 Jﬁ‘]__
RL=H R =H RI=H RS = CH3, R6 = CH3 and R4 = phenet hyI 2006
phenoxyet hyl , 2- phenylthi oi sopr opyl org benzyl b - Rl = = H R3=H

or CH3, R4 = 30 net hyl, butyl or heneth = 0 d R6 is
3- net hyl - 5- (|C§0>€:e§zcﬁwyl@¥h%?hyl - §o§§[f6?ﬂ’ °§Yr'ret hyl LC%’%@EE@B?\;T or
(5-rmethyl - 3(-GlS£DGi)Za)JleDhW,Et hylc,yaew RL, cR2f1R3rangtR¢1r, epr eseriboryhydr ogen
atom 35 %farrg)e as t tautorﬂerlc epantionmeric, diastereo isoneric and
epineric f HeY bk neRERPF¥EFRY L accept abl e salts. The expression
m nmenbered ring for:ntedbbynBS ;amislkﬂﬁel fomndey sanad RO tearfdmm paithcul ar a
saturated ri 09J 2004 hexyl . pi perl d| o]

t etrahydrop 1'lregnyﬁ: %%8ﬂp aﬁ?é“ ex%‘?es%’?’&ﬁhpo%}}%l |%r roua% n‘%‘% b%/nRS and
R6 is undems—irmmbetmdlreammm oft i ch:tealvde)ersubstandt efl)5 campnmscngt abni ng

pol ycyclic qgg p i e. articul ag group
of corrpouncfgcr orrru He %)rt rﬁ(%%h ?tej?g\/\%&n% %Sqe f orgeni\]t %ot%e
particul ar agu@u@mh@onm&kd@ ofof 1beﬁogrru$ab(st}tusetihaml:h WAREROR5 and R6
formwith ¢ anﬁ@f%O%%%fﬂ%%@%ﬁthmaé@)9ik9§hed<@ﬂcgseﬂ§mes;c§d ring

(m bet ween conprising O her w se one or nor e teroatons chosen
from NCO, Slnfth bl dabbl e wer\-t%é.aﬁgy_é@b@maut et i $he bREY bP=X¥pr e of
the follow ra;gs—’lcﬁl@)reg_kspﬁscifés fEiﬁbJﬁ . adyno hydr oy £1:4&620k8tBYKY! -

?rC?Gn(C):l4§ grlﬁa(’)éiil S04 'al%%o i?%' gYH @t ﬁa§ﬂ‘é"§é§%ﬁﬁlyatom a C10- C30 pol y-

cyglicr esuhjebsuhgt [ tapeﬁler of herosngiergM whtam tive cza(tbmdr @tym &hi o,

racaen (SEIR e Sl kon s el L oo (Rl o o

(C6- C14)ary oxXY, koxy;~ ¢yano, trif
carboxyb, cdirtBoxyameing| ohydaplw)lyet Hydio, AndteHerograr t | b@ula¢5b¢bhﬁ of

conpounds  ofcy 285 f orEalk@, (1) ('Ci-t@%%l'k 1%&%*1 RS ﬁ(f'it@ﬁ) ARy ChRSAB,
i ndependent Cy fromthe groups: - stjtuted or otherw se

with amno, DEAYLIPHRY 0, hal® &14{@3[ Ja'r koxy, cyano,
triflucromethyl, carboxyl, carboxymethyl or
carboxyethyl,

20 it being possible for the nitrogen atom of a hetero-
cycloalkyl or heterocaryl group to be substituted with a
{(C1-C5)alkvl, {C3-CB)cycloalkyl, {(C6-Cld)aryl,
{C6-Cl4)aryl{Cl-C5)alkyl or (Cl-Cé6)acyl group,
with the exclusion of the compounds of formula I in.

25 which:

{ a - Rl =H, R2Z =H, R3 = H, RS = CH3, R6 = CH3
and R4 = phenethyl, phenoxyethyl, 2-phenylthicisopropyl
or benzyl;

b -Rl = H, RZ = H, R3 = H or CH3, R4 = H,

30 methyl, butyl or phenethyl, R5 = H or ethyl and R6 is
3—methyl—5—isoxazolylf 5-methyl-3-isoxazolyl, 3-methyl-
5-pyrazolyl or (5-methyl-3-isoxazolyl)methyl,

c - Rl, R2, R3 and R4 represent a hydrogen
atom,

35 as well as the tautomeric, enantiomeric, diastereo-
isomeric and epimeric forms and the pharmaceutically
acceptable salts.

The expression m-membered ring formed by R5 and

R6 is understood to mean in particular a saturated ring




(C1-C5) al koxy, (Ci1-C5)al kylthio, (Cl-C5)alkylam no, 30 (C6-C14)aryl oxy,

(C6-Cl14) aryl (C1-C5) al koxy, cyano, trifluorornethyl, carboxyl,

car boxynmet hyl or carboxy- ethyl. A nore particular group of conpound%géylzm5

formula (1) is that in which RL and R2 are chosen 35 independently fromthe

groups specified above with the exception of the hydrogen atom and R3 and

‘R4 represent a hydrogen- More particularly, a preferred group of

conpounds d¢fudler gl & (Fyclehenat . | piwkireHiRY lamt Rewrahy ayoRy khy 1

advant ageo ahﬂpthyl, group and R3 and R4 09JUL2004 - 6 represent a

hydr ogen. e itnvention also relates to the tautoneric, enantioneric,

di ast er eoi soneri c aRde eFFRTS %S BT NPy CYICAE cc oBpeun dst vimesendval R or nul a

(I'). 5 The LPRINAS eindanarda fos Mikan(bh RYSIRIM1 RASL oSt { FQPER at ons

whi ch may be nonosalified or disalified with organic or iInorganic acids.

The con%our?&ﬂb‘?ny‘é%ﬁ"%%n%’égn‘BP&YGWFlﬁ&“y HeeUuRr @par a8 RPTELH Y A

conpound ofswgereial réoiauba (I11) 10 R2 HR3 RLI'NYN.N.R4A | NH NH in which

Rl1, R2, R3 and R4 are as defined above, ﬁdth a c%npo d_of general fornula

(111), (1V) or (V) AsPeFrR3cuiar gePygosk EAMRPHS SOt FermeLas (Bb i n

whi ch R5 arits Réha#f eiaswiiethnrel abomedsedeR( is a methyl or ethyl group, in

a polar solvent (foy_e aqFIe et hanal_ or di net hyl f or mam de Ep t he . presence

of an 20 organic aci %?% eiﬁﬁﬁfé: ho?§8FBhoﬁ? aEPEF Pdse gh

i norgahtc aohmnf¥ar ( Exansl eedudr dohhvdriiah aRb dpndTird cbopoundsiof tiyener al

formula (110s408, Bigian degpehase syt NGY SolSalolli BE L fUREYy BET SON
wl pu

skilled in the art. cite for exanpl e sSone It cat'l ons

descri bi ng #t¥eg symthesvsent 3sanh EOnMFOMRIS S OER OIS IMBOW VTR 282396; K. H.
gl ?t_ta and IIET%rRJ sg@eéfgsfomge%gs%%%f(&%{m, 3398; é%gé(hﬁlégp%ﬁ?hzé\- s L
arrino, . ogow an . Freedman, . g. em, ; . L.
Shapiro, V9% ?%PF? n§URRGIEUtEFedtitdh, 03 3B BPge eﬁerﬁ%?e 1@%191?‘811?9 3728;
S. L.)Sh‘api rolpd Parlio®)aniegl |. &eedmarbydroxyD, Chemcs 195Ry(81),

4636) .

amino, ({(Cl-C5})alkoxy, (Cl-CS)alkylthio, (C6-Cl4djaryl,
(C6-Cld)aryl(Cl-C5)alkoxy,

or form with the carbon atom a C1l0-C30 poly-
cyclic residue substituted or otherwise with amino,
hydroxyl, thio, halogen, (Cl-C5)alkyl, (Cl-C5)alkoxy,
{Cl-CS5)alkylthio, (Cl-C5)alkylamino, {C6-Cld})aryloxy,
{(C6-Cld)aryl{Cl-C5)alkoxy, Cy&ano, triflucromethyl,
carboxyl, carboxymethyl or carboxyethyl.

Another @particular group of compounds of
formula (I) is that in which R5 and R6 are chosen
independently from the groups:

- (C1l-C20)alkyl substituted or otherwise with

amino, hydroxyl, thio, halogen, {Cl1-C5)alkyl,
(Cl-ChH)alkoxy, {Cl-C5)alkylthio, {(Ci1-C5)alkylamine,
(C6-Cl4)arvyloxy, {(C6-Cld)aryl{Cl-C5)alkoxy, CYano,

triflucoromethyl, carboxyl, carboxymethyl or carboxy-
ethyl. '

A more particular group of compounds of
formula (I) 1s that in which Rl and RZ are chosen
independently from the groups specified above with the
exception of the hydrogen atom and R3 and R4 represent
a hydrogen. More particularly, a preferred group of
compounds of formula (I} is that in which R1 and R2 are

an alkyl, advantageously methyl, group and R3 and R4




09JUL2004 - 7 The conpounds according to the present inven- tion are
useful in the treatnent of pathological conditions associated with tghﬁj
insulin-resistance syndrome (X syndrone). 5 Insulin-resistance is 0 L 2004
characterized by a reduction in the action of insulin (cf. Presse

Medi cal e, 1997, 26 (No. 14), 671-677) famd is involved in a | arge nunber of
pat hol ogi cal states, such_as diabetes and nore particularly

non-i nsul i i-gEpedteht 2dP¥PECEE (t ype |1 10 di abetes or NI DDV,

dysl at upi daenni a, obgsi tihvdttgion bhDed RIETHEL, £as vMd | tagtemekacn

m crovascul ar__ and nacrovascul ar conplications such. as atherosclerqgsis,

r et i nopat hi B2 AL RBH GpatHh FEE 1P Egafdd rePLPehts e Réde for
15 exanpl e dioe Diahedesdsvek. g@herd988orha3%- 1607; Journal of Diabetes and
its conplications, 98, 12, 110-119 or _ Hor Res. , 199%, 38, 28-32. In
particufar, the con%%ﬁnd%o%ff’o‘f Si RlenBEBF T Hay X HiGh (Hy poBPFEEER ¢
cactivity., 2asihe cobpoogds astomdi mghicht heapr esentmonuyealified cawr al so be
used to tr ts g@f'jeﬁ o Iggggi ons which are in particular due to the
formation of S*agvanced gl ycosyrati 8h &RGFFPBATcFS* ot ed AGEs which are
derived fromthe glJtexidenpomndsactli ogarsneden £25ngllizc oS8, ImMay okiedat i on
deri vati veganhidie 81 BBactiG! LOBBIGLAUPS Oh RLOLE! BRrrkiG] Uding the
so-called "Maillard reactions for g ygatl on of “gl'yoxal for “exanple.

| ndeedl®recently published data clearly show 30 the inpact of AGEs on
renal conplications (Nephr. D g2. THansplRgt., 2000, 15 (suppl 2), 7-11),
on atherosclerosis, Al zheiner'k disease and other neurodegenerative

di seases (dycoconj. J., 1998 _N Q) , 39-42; Brain Res., 2001, 888(2),
256) . The 35 formation of ASE mayYal so Wlay &#inportant part in the

pat hogenesi s of angiopathy, in part.i cul [—l in di abe(qj cs, and also in
senility (J. Neuropathol. -EXxp. 2000, 59 (12), 1094). The subject

of the present invention is there 0 9 JUL 2006 -8 fore al so pharmaceuti cal
conposi tions conprising, as active ingredient, a conpound according to the
i nventi on. Fhedei PhaRiracBdri &l a@chFdsiashardef snedrabevitar My thnfended
fA%IrE treati npripAbed esf gpatbahogbeal1gondirtriyong rgye o0 (the formati on of

S,

15
e
- R,0.__OH R,0

S< ><OR7

R6 R5 R6 R5 R6

S

R5”
) (V) (V)

in which R5 and Ré are as defined above and R7 is a
methyl or ethyl group, in a polar solvent (for example
ethanol or dimethylformamide} in the presence of an

20 orxganic acid (for example camphorsulphonic acid) or of
an inorganic acid (for example hydrochloric acid).

The compounds of general formula (II) are
biguanides whose synthesis is routine to every person
skilled in the art. We will cite for example some

25 publications describing the synthesis of such compounds
(FR 1537604, FR 21323%96; K.H. Slotta and R. Tschesche,
Ber., 1929 (62b), 1398; S.L. Shapiro, V.A. Parrino,
E. Rogow and L. Freedman, J. Org. Chem., 1959 (81),
3725; S.L. Shapiro, V.A. Parrino and L. Freedman, J.

30 Oxg. Chem., 1859 (81), 3728; S.L. Shapiro, V.A. Parrino
and L. Freedman, J. Org. Chem., 1959 ({81), 4636}.




such as, in particular, renal conplications, atherosclerosis, angiopathy, - -
‘Al zhei mer' s di sease, neurodegenerative di seases and senility. 10 The

phar maceut i cal conpounds according to the invention may be provi deld9iJdl 2004
forms intended for admnistration by_tt;e_par enteral, oral, rectal, per-
mucosal or percutaneous route. They wll therefore be provided in the form

of 15 injectable s i r spensions or, nultidose vials,, in the form
of uncoated or coat gg}é't a ﬁ?g?négg%r- oAt £801%HS, PESPERFes ™ at i n
capsul es, pFLPE, @achetusefybwders, thapposiebameas obfr eglzalhalapsidLs,

sol utions OfsngYSReRSI ONg : cut us use in_a palar salvent, 20 for
per mucosal use. The exci pfg%?éa\?\ﬁﬁch ‘ggggsuiﬁ%l e Tor U € S4diH < rat i ons
are the der PVBEIrees Jd eymdnossd .or of nicrocrystalline cellul ose, the

al kal i ne- eaf 8116 RRALBSNJRINESI ];%Egﬁgh- arch dified 25

st ar ches, Iactgse for the gl.ol id ‘orclrrﬁé or rggc%%al B%fsea, ]g%%%ggba{ltérnor t he
stearates bRepASEY| Bhe Hsiebin arlefr-hePpeeser Méflimadiqni eh887, R
parenteral yse. Waher 67aGUHAYs SRl Uid ONSyoPhYS 9 0gi ga!r%%a'n Mey 3 ONIC

solutions are _the 30 vehicles nost conveniently use e dosage rmy vary
FhPLOSES

within widePf 25 ngStebe4- 0005YR)} addor dPAgbesefhe amdr apwuntd C

i ndi cati on pandithearayt e mhn-AdEul Si+sdépoideds Wakhpasekhe @ggand. wei ght

of the aubj ?%be%‘r’ Byov]}/ay gnhgvﬁa'nplﬁ?, Qgre ?re a few g}oggagl dés of fornula

Il used”in The §ynthests OFTHEHivatTYRLEbIPIfRepfa | OPESOtYUL Foah - 9

TABLE | ForllpaSalnmepsure, CagKobédl) ad3 cEriail AndeNNEHOLZ23-2226 H3C y

(2 NH NHIBé&LOVES@U%QrN yoﬁylications such as atherosclerosis,

(' retinopathies and neuropathies.
In this regard, reference may be made for

15 example to Diabétes, wvol. 37, 1988, 1595-1607; Journal
of Diabetes and its complications, 1998, 12, 110-119 or
Horm. Res., 1992, 38, 28-32.

In particular, the compounds of the invention
have a high hypoglycaemic activity.

20 The compounds according to the present inven-
tion can also be used to treat chronic complications
which are in particular due to the formation of
“advanced glycosylation end-products” noted AGEs which
are derived from the glycoxidation reaction between

25 glucose, its oxidation derivatives and the amino

{ functional groups of proteins, including the so-called

Maillard reactions for glycation of glvyoxal for
example.

Indeed, recently published data clearly show

30 the impact of AGEs on renal complications {Nephr. Dial.

Transplant., 2000, 15 {suppl 2y, 7-11), on
atherosqlerosis, Alzheimer’s disease and other
neurodegenerative diseases (Glycoconj. J., 1998, 15

{10), 1038-42; Brain Res., 2001, 888(2), 256). The

35 formation of AGE may also play an important part in the
pathogenesis of angiopathy, in particular in diabetics,
and also in senility (J. Neuropathol. ‘Exp. Neurol.,
2000, 59 (12), 10%4).

The subject of the present invention is there-




HC1176-178 H3C~ ( ~ NH NH CH2 HH CN N N CH3 HC1230-232 H3G Y NH NH CH3

CH3 HH D NN NCH3 HC1210-212 H3C NH NH CH3 CH3 H E,N N N, HC1254-256 Hi e

" CH3 NH NH CH3 H H FH3CNYNYN. CH3HC1158- 160 NH NH 09JUL200 - 10  G(f NNyiNy 7

HC1100- 102 NH NH The follow ng exanples illustrate the prepara- tion of t

conpounds of fornula 1. C5 EXAWPLE T $yrthesis of

2-am no- 3, 6: di hydr.o é%ﬁethyl am no-6-ethyl -1, 3,5-triazine hydrochl oride
y

23 m of proPiondFshy REITFEE Fot COBITG-S LONSHhEMMBHE d%r e 2&dded t o

a sol ution a):ftnmrpoum@n‘édﬁéht(25 & J; cOmp8in D! )addbo2@0ngl ofo DMenAf ter
refluxing far hours, the solvent is renoved under vacuum and 100 m of

acetonltrllélé?g:ﬂﬂaed The solid formed is drained and dried (21.9 g;
69%. m p = 218- 221i=46 aH I\ibﬂiéfMéhdﬁcaZOO Mﬁbmpoﬁltan(st, 3Herel. 80 (M

1H) 15 Nga(ﬁ%%%%rlgg ﬁ/ﬂﬁz‘?y%a‘i% qé?r 27. 5%° E:igg?( ibpeced, 20 (&
pathological conditions due to the formation of AGEs,
such as, in particular, renal complications,
atherosclerosis, angiopathy, Alzheimer's disease,
neurodegenerative diseases and senility.
iC The pharmaceutical compounds according to the
invention may be ©provided in forms intended for
administration by the parenteral, oral, rectal, per-
( mucosal or percutaneous route. ,
They will therefore be provided in the form of
15 injectable solutions or suspensions or multidose vials,
in the form of uncoated or coated tablets, sugar-coated
tablets, capsules, gelatin capsules, pills, cachets,
powders, suppositories or rectal capsules, solutions or
suspensions, for percutaneous use in a polar solvent,
20 for permucosal use.

The excipients which are suitable for such
administrations are the derivatives of cellulose. or of
microcrystalline cellulose, the alkaline-earth
carbonates, magnesium phosphate, starches, modified

25 starches, lactose for the solid forms.
( For rectal use, cocoa butter or the stearates
of polyethylene glycol are the preferred excipients.

For parenteral use, water, aqueous solutions,
rphysiological saline, isotonic solutions are the

30 vehicles most conveniently used.

The dosage may vary within wide limits (0.5 mg
to 1 000 mg) according to the therapeutic indication
and the route of administration, as well as the age and
weight of the subject.

35 By way of example, here are a few biguanides of
formula IT used in the synthesis of derivatives of
formula I.



35.64 (CH3); 60.75 (CH); 155.01 (C=N); 156.67 (C-N) 20 EXAMPLE 2 Synt hesi s
-of 2, 4-bi sdi net hyl am no- 3, 6-di hydro- 6-net hyl - , 5-triazine hydrochl oride
61 mM of acetal and 5 g of canphorsul phonic 25 aC| d are added to afll 3 JUL 2004
solution of conpound E (41.10 g; 0.212 nol) in 200 mM of absol ute ethanol.
The whole is heated under ref lux for 72 hours and then concentrated. The
crude material is triturated with acetonitrile and the solid forned is
drained and then recrystallized 30 fromacetonitrile. 24 g (51.5% of a
solid are obtained. mp. = 200- ZOZ@MH\II\ZR (DVMSO-d6, 200 MHz): 1.34 (d,
3H); 3.02 (s—6eHh—4+2tm—iH—483m—H—+——8-80(s—2H—0-—9-J 2004
- 11 13C NVR (DVSO d6,Fcg@miiar) 59. 02 (G&alt153 x85p(O:rsl)°cThl§of1er)
characteri stics ot her, conpounds of 5|below 22.59 (CH3); 37.76 (CH3); of
t hese corrpnunds and H rrul al are given in fable Il TABLE I
For mul aSal { m in l er)50.32 Mz DMSO-d6 rH, T H6. 41 CH3 H
C NYN_ "Nm 2 ‘) 8- 22085. 64, 2 CH3 60. 7 5. 156. 67,
2 quaternary L %_I\|)BCOd6 hﬁﬁs 22. 58, 37%&, 2H Cr %ﬁf?\lc%_b%:l—{ HC120) 2025
CH3 NY N59 01 CH CH3MNBG. 3f)4 2 quatefrnary C DNSOdG CH3 H32. 06, 37.40,

3H C~ N YNYNH2[193-1952 CH3

HC] 176-178
HC1 230-232
HC1 210-212

HC1 254-256

HC1 158-160




N>CN HG67.85 158.16, CH 3 3 quaternary C 3 DMSO- d6 cH, H21. 66, 25.19;, ~'
4H3C NYNYNH=HC1243- 24537. 72, 3 CH2 "N37.89, 2 CH3 67.51, 156. 83, 15%1?3UL§M&
guaternary C DMSO d6 cH, H Methane-34.31, 41.36, ~N 'N_ 'NH? 5"3C

sul phonat e174-17644.79, 5 CH3 'T 7 N C< CN H 69. 75, 160.30, H'161.44, 3
quaternary C DMSO-d6 C "'28.04 , CHZ "1@~"N N NH, Y Y30.84, 37.40,

6" OH138- 14p3 CH3 H3CT4Z. 06, 62. 24, 2 CHZ 70.00,] 1538. 24, 158.69, 3 quaternary

C 09JuL2004 - L2 CHSDNqud6|ﬂ NWQZNH 27.39, CH2 " 2 H,c 28.78, 3914, Y

! Y

G NH NH HC1 100-102

The feollowing examples illustrate the prepara-

tion of the compounds of formula I.

5 EXAMPLE 1

Synthesis of 2-amino-3, 6~dihydro-4-dimethyl-

amino-6-ethyl-1,3,5-triazine hydrochloride
23 ml.of propionaldehyde and 3.6 g of camphor-
( sulphonic acid are added to a solution of compound A
10 (25.7 g; 0.155 mol) in 200 ml of DMF. After refluxing
for 2 hours, the solvent is removed under wvacuum and
100 ml of acetonitrile are added. The solid formed is
drained and dried (21.9 g; 68%).
m.p. = 218-220°C
15 'H NMR (DMSO-d&6, 200 MHz): 1.10 (t, 3H); 1.80 (m, 2H);
3.20 (s, 6H); 4.83 (m, 1H)}; 7.57 (m, 2H); 8.65 (s, 1lH):
8.90 (s, 1H)
3¢ NMR (DMSO-d6, 50 MHz): 6.41 (CH3); 27.59 (CH2);
35.64 (CH3}; 60.75 (CH); 155.01 (C=N):; 156.67 (C=N)
20
( EXAMPLE 2
| Synthesis of 2,4-bisdimethylamino-3,6-dihydro-

6-methyl-1,3,5-triazine hydrochloride

61 ml of acetal and 5 g of camphorsulphonic

25 acid are added to a solution of compound E (41.10 g;

0.212 mol) in 200 ml of absclute ethanol. The whole is

heated under reflux for 72 hours and then concentrated.

The crude material is triturated with acetonitrile and

the solid formed is drained and then recrystallized
30 from acetonitrile. 24 g (51.5%) of a solid are

obtained.

m.p. = 200-202°C

'H NMR (DMSO-d6, 200 MHz): 1.34 (4, 3H); 3.02 (s, 6H);

4.72 {m, 1H); 4.83 {m, 1H); 8.80 (s, ZH)



70H HC1150- 1523 CH3 N S 40.21, 61.30, HC 2 CH2 68-46, 156.48, 157.84 3
quaternary C CH DVBON N H~~ c¢" Y Y c¢" 28.95, 38.65 H=2 CH3 ' N X NH
CC'42. 77, CH2 8' HO 124-12669.75, quaternary C 115.93, CH2 149. 12, 4 g
155. 70, 156.16, 2 quaternary C CH DVMSO-d6 N N N CH, 26.20, 32.39, dWQP‘
CH N 40.73, 6 CH3 N 9H, HC1149 151—461116 CH H, cxc 60.09, 158.83, 159.14,

-3 quaterna;llC" DVBO- d6 NNH 37.78, 2 CH3 "'"C Y Y62 . 39 CHI10ON
NHC1239-24i &) jgﬁﬁq]d6 50 MHz): 22.59 (CH3); 37.76 (CH3);

55.02 (CH), 156.35 {C=N}

The characteristics of these compounds and of

other compounds of formula I are given 1in Table II
5 below:

TABLE TII

Salt m.p. in °C $c NMR
(K&fler) 50.32 MH=z
DMS0-d6
6.41, CH3
27.59, CH2
HC1 218-220 35.64, 2 CH3
60.75, CH
155.01, 156.67,
2 guaternary C
DMS0-d6
22.58, 37.75,
HC1 200-202 5 CH3
59.01, CH
156 .34,
2 quaternary C

DMSO-dé
32.06, 37.40,
193-195 2 CH3
67.85, 158.16,
3 gquaternary C

DMSO-dé
21.66, 25.19,
HC1 243-245 37.72, 3 CH2

37.89, 2 CH3
67.51, 156.83,

158.24,

3 quaternary C
DMSO-d6
Methane- 34.31, 41.36,
sulphonate 174-176 44 .79, 5 CH3
£9.75, 160.30,
161.44,

3 quaternary C
DMSO-d6
28.04, CH2
30.84, 37.40,

138-140 3 CH3
42.06, 62.24,
2 CH2
70.00, 158.24,

158.69,

3 guaternary C




5 CH 141.8

7, 156.52,

158. 38, 3 quaternary C DMSO-d6 N N NH 37.23, 55.60,

-H G+ N N3 CH3 61.88, CH 11HC1221-223114.32, 127.66, 4 CH OM&133.17, 156. 11,
DMSO-d6 ~ N NH2 N 37.75, 2 CH30'9 Ml Jyfl

157.86, 159.93, 4 quaternary C CH
HC1-

Y 62.67, 1

16. 16, 12" __. "

©251-253128. 16, 5 CH 131.72,

158. 31, 158.88, of f4 quaternary C 093Ut2004 - 13 cHBDMBO d6 " 39. 55,

39.71, ~N
156. 64, 15
/ CH3 35. 68
quat er nary

| NH2 H3C2 CH3 13"
8. 31

¢ [135, 8272 Ohi

||>

.88, H4 quater
, OH@ HY"(lP Y HGxCH37

26065. 92,
nary C 15.48, 29. 33,
43, 2 CH3

EC1 150-152

117. 71, 130. 14Msp-Gd 131

CHz7H3#i3 &8 N

14Funar at ¢172-17465. 11,

3 CH3
40.21, 61.30,
2 CH2
68.46, 156.48,
157 .84
3 guaternary C

MM
wc‘\ferN\/*cm
M N

HET CH,

HC1 124-126

DMSO
28.85, 3B.65,
2 CH3
42.77, CH2
69.75,
guaternary C
115.93, CH2
149.12, CH
155.70, 156.16,
2 guaternary C

HC1 145-151

DMSO-d6
26.20, 32.39,
40.73, 6 CH3

46.16, CH
60.09, 158.83,

155.14,

3 guaternary C

10

HC1 239-241

DMS0O-d6
37.78, 2 CH3
62.39, CH
126.66, 129.47,
5 CH
141.87, 156.52,
158.38,

3 quaternary C

11

HC1 221-223

DMSO-dé6
37.23, 55.60,
3 CH3
61.88, CH
114.32, 127.66,
4 CH
133.17, 156.11,
157.86, 159.83,
4 quaternary C

HC1-- - 251-253

DMSO-dé
37.75, 2 CH3
62.67, 116.16,
128.16, 5 CH
131.72, 156.64,
158.31, 158.88,
4 gquaternary C

156. 64,

72,
N N



156. 21, 156.63, 168.35, 4 quaternary C CH3 DMsO-d6 CH3 H N H N. 28. 74,
37.38, ' 15Y Y CH HC1250-2526 CH3 H C x 66.53, 155.28, HcCH 3 quat drhaily 200
cH DMBO-d6 NN 'N 32.62, 40.96, " ", HC 16Y HC1183-1855 CH3 Y CH3 HCGH
69.37, 159.30, x 160.19, 3 quaternary gDIVSOdG CH, H22.78, 2 CH3

. H3C, NYNYN28. 96, 2 CH2 N x N 17H HC1> 28040.13, 2 CH3 C CH 3 42.73, 2 CH2 3

CHy DMSO-dé
N. _N. _NH 39.55, 39.71,

HiC f \1{ 1 2 CH3
13 > 260 65.92, 117.71,

130.17, 5 CH
131.72, 156.64,
158.31, 158.88,
4 guaternary C

15.48, 29.33,
3 CH3
35.68, CH2
37.43, 2 CH3

Fumarate 172-174 65.71,
guaternary C
135.47, 2 CH

156.21, 156.63,

168.35,

4 quaternary C
DMSO-dé6
28.74, 37.38,

HC1 250-252 6 CH3

66.53, 155.28,

3 guaternary C

DMSQ-d6
32.62, 40.96,
HC1 183-185 5 CH3
69.37, 159.30,

160.189,

3 quaternary C
DMS0O~dé
22.78, 2 CH3
28.96, 2 CH2
HC1 > 260 40.13, 2 CH3
42.73, 2 CHZ
65.63, 155.42,
155.71,

3 qguaternary C
DMSO-dé
22.97, 37.76,

HCl 229-231 3 CH3

58.59, CH
157.85, 159.39,
2 qgquaternary C

- Concise

spectrum

DMSO-d6

HC] > 260 69.06, 155.78,
161.17,

3 guaternary C




65. 63, 155.42,
-HC1229- 2313 CH3 H, C-NY

155.71, 3 quaternary C DMSO - d6 4H

H22.

2 67. 88

97, 37.76, 13Ny

N Y N58.59, CH CH3157.85, 159.39, 2 quaternary
Conci se "A CH, CHspectrum CHDVBO d6 19NH HC1> 26069. 06, 159.78, N 161.17, Y
HN ~N3 quaternary C NH, 09JUL2004 - 344, Carbonat eCF3C02D H H _22.43, 25.71,

NYNYNH, 20N N170-18036.86, 38.71, 43 12 s

nuatprnarv C 1

L 2

7.47,

129. 55, 12
CH320. 51,

CH3 46. 44,
DVb0O- d6 CH

0. 9
CH3
24|

H

H21. 18

@Vwaféﬁ”‘ig "

3, 5 CH,140.22, 158.7zarbs8a6s

39, NY N2
154.58, 11

CH2 21CH, {
56..88;18B0.

3 quatermnary

QIR d6
:a?%o%at &> -7303
616 . & .qudt-dina
43.12, 7 CH2
67.88,
gquaternary C
127.47, 129.55,
129.83, 5 CH
140.22, 158.72,
159.65, 3
quaternary C

D. 98, 2
ry C

21

Carbonate

> 140

DMSO-dé
20.51, CH3
24.73, 25.39,
2 CH2
35.98, 2 CH3
46.44, 4791,
2 CH2
58.49, CH
154.58, 156.63,
160.61,

3 quaternary C

> 260

DMSO-d4d6
21.18, 24.68,
3 CHZ2
27.26, CH3
37.00, 2 CH2
37.37, 2 CH3
67.12, 155.89,
156.86,

3 quaternary C




22H,C N_'N I YN cH, HC1> 2603 CH2 ""27.26, CH3 37.00, 2 CH2 37.37, 2 CH3
.67.12, 155.89, 156.86, 3 quaternary CO0 9 JUL 2004 - 15 DWsO-d6 % 4 m N
15.11, CH3 CH, ~ v ",c 21.17, 24.70, li it 23NNHC1 248-25035.39FQ¥WQ&& 6
CH2 37.36, 2 CH3 67.09, 155.90, 156. 211, 3 quaternary C Concise o H spectrum
C, off DVMBO-d6 CH 24CHCl1 > 26067. 46, %8?80, c '' 156.76, 157.47, N "

"'G 157.99, 159.14, Y

o DMSO-d6
v H H
SN N N CH, 15.11, CH3
A N 21.17, 24.70,
23 6 HC1 248-250 | 35.39, 37.04,
6 CH2

37.36, 2 CH3
67.09, 155.580,
156.21,

3 guaternary C

o Concise
spectrum
DMSO-dé
HC1 > 260 67.46, 68.80,
156.76, 157.47,
157.9%9, 155.14,
3 gquaternary C
175.90, 176.11,
COOH
Concise
spectrum
DMSO-d6
HC1 > 260 64.87, 69.85,
2 CHOH
66.55, 154.°1,
156.19,

3 quaternary C
173.75, COOH
DMSOC-dé
25.76, 37.28,

HC1 91-93 3 CH3
43.28, CH2
64.27, CH
115.21, CH2
137.55, CH

15%.79, 160.77,

2 qgquaternary C

DMSO-db
25.69, 27.25,
HC1 > 260 4 CH2
39.13, 2 CH3
67.25,
guaternary C
70.01, CH2
72.50, CH
128.17, 128.34,
129.07, 5 CH
139.79, 156.81,
158.30,
3 quaternary C




HN f N3 quaternary C NH, 175.90, 176.11, "'
-HDMBO- d6 25HC1 > 26064. 87, 69. 85,

C_

37.28, 26.H, C Ny"Yy"~
115. 21, CH2 137.55, CH 159.79, 160.77
27.25, 27H, C NYNYNH, HCl > 2604 CH2 N39.13, 2 CE3 67. 25, quat ernary C

Ol 1492909 177

).

2o __ L0

CH, HC1 91-933

120

~ 2 CHOH
g

QA 1.2.Q.

IHI

COCH Conci

12

se C

106 01

070. 01,
3 quaterna

T

[y

28

ZTIOU,

C 0®BJUL2004 -
HjC,N\ﬁ,N\W,NHz

CrT——Tz0 1715

LZ0] 95

16 DMsO- d6

fa)
y LZITU

N N |

HC1

NH2  29. 83,

> 250

fal N fa
) 5—CH-439-

IJ A\ XL 1
, ‘6;
3%9 M3934 4,

4 CH2
38.83, 2 CH3
66.17, CH
67.06, 156.25,
157.28,

3 guaternary C

Carbonate

133-135

DMS0O-46
7.25, 26.81,
2 CH3
34.32, CH:z
37.17, 2 CH3
£68.59, 156.46,
157.71, 160.78,
4 guaternary C

Carbonate

140-144

8.68, 2 CH3

34.54, 2 CH2

37.91, 2 CH3
74.98, 157.84,
155.14, 160.82,
4 guaternary C

HC1

207-209

CMS0O-d6
22.50, 2 CHz2
38.00, 2 CH3
3%.78, 2 CH2

75.51, 157.18,

158.37,

3 cquaternary C

Carbonate

decomposes

DMSO-dé
14.55, CH3
17.20, CHZ

37.45, 2 CH3
39.00, CH2
62.43, CH

157.52, 155.04,

160.65,

3 guaternary C

HCl

> 260

D20
37.90, 2 CH3
48.69, CH2
154.82, 156.33,
2 quaternary C

Para-
toluene-
sulphonate

201-~-203

DMS0O-d6
21.65, CH3
25.85, 26.07,
26.58, 26.89,
27.50, 5 CH2
37.56, 2 CH3
44.74, 6£66.56,
126.32, 129.08,
6 CH
138.59, 145.86,
158.18, 156.86,

4 quaternary C

Hespectrum V"I
V N_d N 66.55 154
Z OH HN, fN156.19, N'73 quaternary C 173.75, COOH DVSO d6 CH,
N T "N43.28, CH2 CH, 64. 27, CH
quaternary C DVBO-d6 CH, H25. 69,

b9 9Bl 2006,

8. 30,



4 CH2 28i HC1> 25038.83, 2 CH3 66.17, CH CH67.06, 156.25, 157.28, 3
.quaternary C DVSO d6 CH,

2 I
Car bonat €e133-13534. 32, CH2 x1 c-~37.17, 2 CH3 68.59, 156. 46, 157.3E?UUNZWA

160. 78, 4 quaternary C ~8.68, 2 CH3 -,
YCar bonat €140- 14437.91, 2 CH3 74.98,

7.25, 26.81, NH H3C "I

(2 CB,

o N NH 334.54, 2 CH2 H C 30
157784, CH, CH 159.14, 160.82, 4

quat er nar
MHC1207- 20
NH

C

939. 7

35

Y

M, T CH,

HDVSOd6 H N 22 2.
G2 75.51, 15

50, 2 CH
7. 18, 158.
HC1

P NNH Y
37, 3 quat
157-159

Y H, CB3C006

4 CH3
65.90,
156.33,

154.

3 guaternary C

2 ¢H3 31N

b apany , C3DMBD- 46 N\ ~Ny

B2,

36

Para-
toluene-~-
sulphonate

251-253

DMSO-d6
21.14,
3 CH3
80, 120
41, 132
CF3
82, 128
4 CH
138.37, 145
155.78, 157

114.
126.

125.

37.26,

.54,

4 quaternary C

.70,
.12,

.49,
.18,

37

Para-
toluene-
sulphonate

159-161

DMS0-d6

3 CH3
42.60,
62.10,
127.21, 128
128.63, 130
10 CH
135.14, 138
145.67, 156
157.44,

21.17, 36.9%95,

CH2
126.

5 quaternary C

86,
.55,
.32,

.30,
.18,

38

nCl

> 260

DMSO-d6
37.41,
37.47,
4 CH2
64.76,
157.77,

2 CH3
62.73,

156.

3 cuaternary C

35,

38

HC1

> 260

DMS0-d6
34.12,
38.63,
3 CH3
48.72,
64.01,
157.78,

2 CH2
42.60:

2 CHZ
156.

3 guaternary C

11,

40

HC1

225-227

DMSO-d6
37.19,
56.58,
110.93, 144
4 CH
152.78, 155
157.47,

2 CH3
107.

3 guaternary C

94,
.00,

.85,




114.55, CH3 H,C 11 Il 17.20, CH2 N N37.45, 2 CH3

-32Car bonat edeconposes39. 00, CH2 CH662-43, CH 157.52, 159.04, 160. 6%4@6
quaternary CD20 | H CH NH, 37.90, 2 CH3 'N 'N Y 33U HCl> 28 40k
CH2 H ¢ NAML54.82, 156.33, 2 quaternary C DMSO-d6 H21.65, CH3 H, C, N(NY

MM 25. 95, 26.07, N NPara-26.58, 26.89,1%27.50, 5 CH2 34t ol uene- 201- 20337 56,
2 CH3 sul pphongat e44. 74, 66. 56, 126]37, 129.08,
156. 86, 4 quater,par*y & 0 9 JUL 2004 - 17
37.86, NH, 35Y‘:°HCII’15|7 1594 CH3 H C

6 CH 13
O d6 cH,

. 99,pMBt5 386, 1H8. 18,
"21 N7, '37N029. 110,

3 CH3
60.37, CH
70.05, CH2

115.08, 121.60,
125.84, 128.54,
129.585, 10 CH
138.28, 145.64,
156.40, 157.70,
158.45,

5 guaternary C

cH DMSO-d6

24.12, 37.1%,
S CH3

HCl1 > 260 39.%0,

CH, quaternary C

68.39, CH

( 156.57, 158.10,

' 2 guaternary C
DMSO-d4de6

Para-
toluene-
sulphonate

41 194-196

42

43 '

HC1

decomposes

22.85, 22.0
2 CH3
25.87,
36.54,
45.71,
62.38,
157.15, 157.
158.34,

CH

5,

2 CH3
CHZ
CH
42,

3 gquaternary C

44

HC1

213-215

DMS50-d6
15.99,
2 CH3
34.57,
37.17,
65.68,

156.45, 158

17.12,

CH
2 CH3
CH
.12,
2 quaternary C

as | Y U

Para-
toluene-
sulphonate

217-219

DMS0O-dé
21.17,
22.53,
25.30,
37.20,
40.07,
2 CH
68, 125.
19, 128.
6 CH
53, 145
06, 157

125.
127.

138.
156.

CH3
24 .48,
3 CH2
2 CH3
64.37,

83,
61,

.24,
.36,
4 quaternary C

Results

given below.

of

pharmaceological

studies will

be



N N 65.90, 154.82, H, CXCH, 156.33, 3 quaternary C DVSO-d6 ~H "21.14,
.37.26, HL N ~N' ' fYH=3 CH3 N NPara- 114.80, 120.70, 36F

Ft ol uene- 251- 253126, 41, 132.12, sul phonat eCF3 125. 82, 128.54, 4 cH h3dUk70M
145. 49, 155.78, 157.18, 4 quaternary. C%§)I\/SO d6 21.17, 36.95, HCNYNNLI 23 CH3
NPar a- 42. 60, CH2 37t ol uene-159-16162. 1 126. 86, sul phonate127 21, 128.55,
'128. 63, 130.32, 10 CH 135.14, 138.30, 145.67, 156.18, 157.44, 5 quaternary

C DVM5O-d6 NH " 37.41, 2 CH3 N N NH: Y37 47, 62. 73 38N'N HC1> 2604 CH2 n
64. 76, 156.838JD% QB7THE A pabek ] o 24

" CNYNYNH, 38. 63, 4270, a%%NHQ%%e%@QB 5%@16§t§2mn? CHe Nd%béﬂndéBQfll C

formula (I) administered orally was determined on an

5 experimental model of non-insulin-dependent diabetes
induced in rats by Streptozotocin.

The non-insulin-dependent diabetes model is
obtained in rats by neonatal injection (on the day of
birth) of streptozotocin.

10 The dJdiabetic rats used were & weeks old. The
animals were kept, from the day of their birth to the
day of the experiment, in an animal house at a
( controlled temperature of 21 to 22°C and subjected to a
' fixed cycle of light (from 7 am to 7 pm) and darkness
15 (from 7 pm to 7 am). Their diet consisted of a main-
tenance diet, water and food were provided T“ab
libitum®, with the exception of the 2 hours of fasting
preceding the tests when the food 1is withdrawn
{postabsorptive state) .
20 The rats were treated by the oral route for one
(D1) or four (D4) days with the product to be tested.
Two hours after the last administration of the product
and 30 minutes after anaesthetizing the animals with
sodium pentobarbital (Nembutal®), 300 pl of blood
25 sample are collected from the end of the tail.

{ By way of example, results obtained are
assembled in Table III. These results show the efficacy
of the compounds of formula (I) in reducing glycaemia
in the diabetic animals. These results are expressed as

30 a percentage variation of glycaemia at D1 and D4
(number of days of treatment) relative to DO (before
the treatment).




H3157. 78, 3 quaternary C DMSO-d6 c"' " 37.19, 2 CH3 NN NH =Y Ir 56.58,
'107.94, "~C 40N NHC1225-227110.93, 144.00, 04 CH 152.78, 155.85, 157.47, 3
quaternary C 09JUL2004 - 18 DWMSO-d6 c"' " 21.17, 37.03, N N NHS HI& JULVAiL

CH3 N N Para-60.37, CH ~ 41tol uene- 194?Lé9670. 05, CH2 sul phonat e115. 08,

121. 60, 125.84, 128.54, 129.95, 10 CH

158. 45, 5
26039. 90,
C DWVBO- d6

10

8.28, 145.64, 156.40, 157.70,

quaternary C DVBO -d6 cH A %41 12, 37.15, 5 CH3 Y Y 42N HC1>
XN HC quaternary C M C Cﬁ Bég" CH 156.57, 158.10, 2 quaternary
:l_(léonlw:aounds 20 mg/kg/D 200 mg/kg/D
Dl D4 D1 D4
1 -7 -2 -13 =15
2 -11 -10 -12 -12
3 -10 -B -18 ~22
4 0 -1 -20 -10
7 -8 -11 -10 -16
15 -8 -9 -4 -5
17 -12 -8 -8 -14
18 -6 -4 -29 -28
19 -10 -6 -4 -14
21 -7 ~2 -21 -24
22 -23 -16 -13 0
25 -4 -11 -7 -6
26 -6 -11 -14 -9
27 ~14 -9 -12 -13
28 -4 -1 -4 -13
31 -5 -11 -3 -15
32 2 0 -22 -18
33 -7 -6 -9 =14
34 -5 -15 -6 -21
37 -7 -8 =10 -15
39 -6 -6 -4 -7
40 -8 -12 -18 -18
42 -5 -4 -26 -17
43 -4 ~16 -12 -17
44 -7 -6 -22 -25

STUDY QF THE ANTIGLYCATIOCN ACTIVITY

The compounds (1) are also capable of inhibit-

ing the so-called Maillard reactions by “capturing
effect” on the o-dicarbonyl-containing derivatives such
as glyoxal - this is the antiglycation effect. This
Maillard reaction inhibiting effect of the compounds
according to the invention was studied in vitro by

assaying ketamines ("fructosamines”}) produced during

the incubation of albumin with methylglyoxal in the




N 22.95, 23.05, N NHHC Y2 CH3Y 7 N N25.87, CH’

-43CH HCldeconposes36.94, 2 CH3 CH, 45-71, CH2 62.38, .CH 157.15, 157.42,
158.34, 3 quaternary C DMBO-d6 N', Y N NFf? 15.99, 17.12, H3CIY 2 dH3JUL 004
44NZNHC1213- 21534. 57, CH .: C CNl37 17, CH3 65..68, CH 156.45, 158.12, 2
quaternary C Para-DVSO-d6 NH H NM tol trene- 21. 17, CH3 r , 45Y Y
sulphonate217 21922.53, 2

64.37, 2 CR*EEE 5. 8 hefé“’# gégaigo’@%@%sgzggofi%g%% e’ 06,
157. 36, 4 qumm&rﬁwng'Kbﬁésalisvemtpharnacolog|cal studies will be

A solution of bovine albumin at 6.6 mg/ml in
0.2 M phosphate buffer, pH 7.4, is incubated with 1 mM
5 methylglyoxal in the presence or otherwise of a com-
pound according to the invention at a concentration of
10 mM. The incubation is carried out under sterile
conditions at 37°C for 6 days. At the end of the
incubation period, the quantity of ketamines 1is

10 measured with a commercially available fructosamine

assay kit (“FRA®* kit, product reference: 0757055,
Roche S.A. products) according to the manufacturer’s

(’ instructions.
15 By way of example, results obtained wunder these

experimental conditions are assembled in Table IV:
level of fructosamine after incubation of the albumin
with the methylglyoxal in the presence of compounds (I}
according to the invention in relation to the level of
20 fructosamine when albumin is incubated with

methylglyoxal in the absence of the compounds (I)

according to the invention.
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19 STUDY OF THE ANTI DI ABETI C ACTIVITY IN THE
-NOSTZ RAT The antidi abetic activity of the conpounds of
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obtained in rats by neonat al
birth) of streptozotocin.
ani mal s were kept,

in an ami Ho

s used
hto

controlled tenperature

7 pm

exception|of the 2 hours of fasting pnecedi mrdderdasimsesrhen) the food is
W t hdrawn [~ (postabsorptive state). 20 [h€e rats were treated by the oral
route for | 1 4 Two
hours afté¢r the | ast adfgpnistration of {the product gpd 30 minutes after
anaest het ifzinmg the anmmats W th_sodi oy pentobar bi tal_( Nenbutal (r)) | 300 gl
of blood |25 sanple areldallected from|the end of th&%t a
exanpl e, fesults obtaingd are assenbled in Table I1by These resultg show
the effic@cy of the conpounds of formila () In red ¢I ng glycaema| in the
di abetic anLaaLs__IhesegBesuLLs_aLe_ex4m4nnuui4¥;—30—§—pepeeﬂPage—va¥iation
of glycaema at D1 and D4 (nunber of days of treatmeé®t) relative tgo DO
(before fhe treatnment)._09JOZF1I)L -j720 TABLE |11 920 nmg/ kg/ D200 (ng/ kg/ D
Conpoun DItD4D-D4-s 1.7-3313.15 2 11-10412-142-3-10-8 19 22 40-1-26-4¢
7-8-11-10916 15-8-9-4-5317-12-8-8-14 64

36 66

37 65

40 66

43 68

45 67




18- 6-4-29-28 19-10-6-4-14 21-7-2-21-24 22-23-16-130 25-4-11-7-6
26-6-11-14-9 27-14-9-12-13 28-4-1-4-13 31-5-11-3- 15 3220-22- 18 33- 7- §-%JUl42004
34-5-15-6-21 37-7-8-10-15 39-6-6-4-7 40-8-12-18-18 42-5-4-26-17
43- 4- 16- 12ty ot4555222- 25 STUDY OF -THES ANTI GLYCATI ONEAGTIRRGRY G9pt 1
.conpounds (1) are also capable of inhibit- 5 ing the so-called Millard
reactions by "capturing effect" on €h&I¥Sdi carbonyl -containi ng derivatives
such as glyoxal - this is the antiglycation effect. This Millard
reaction inhibiting effect of the conpounds according to the invention was
studied inwvitro byCéfpassdgi nf kerameaed orTiyiget ddani nes”) produced during
the incubation of albumn with nethyl glyoxal in the 09JUL 2004 - 21
presence or otherw se of a conpound of fornula (1) according to the
i nvention. A solution of bovine RPbunih at 846 ng/m in 0.2 M phosphate
buffer, pH 7.4, is incubated with I nM 5 nethylglyoxal in the presence or
ot herwi se of a com pound accordﬂﬁg‘gpﬁihp,i%h- gion at a concentration of
10 nM The incubation is carRiled ouf undér stgg'le conditions at 37C for 6
days. At the end of the incubation,perid, the quantity of ketamines is 10
measured with a conmercially avail abtg-fructosamne assay kit ("FRA" kit,
product reference: 0757055, Roch§§:"A.“‘-p{6)duct according to the
manuf acturer's instructions. 15 By way of exanple, results obtained under
these experinental conditions are assenbled in Table IV: |evel of
fructosam ne after incubation of the albumin wth the nethylglyoxal in the
presence of conpounds (lI) according to the invention in relation to the
| evel of 20 fructosam ne when al bumin is incubated with nethylglyoxal in
t he absence of the conpounds (1)

in which:

R1, R2, R3 and R4 are chosen independently from the
10 groups:

- H,

- {Cl1l-C20)alkyl substituted or otherwise with
halogen, (Cl-Chlalkyl, (Cl-Ch)alkoxy, {C3-C8)cyclo-
alkyl,

15 - (C2-Cc20) alkenyle: substituted or otherwise

with halogen, (Cl-C5}alkyl, (Cl-Cb)alkoxy,

- (C2-C20)alkyne substituted or otherwise with
halogen, (C1-C5})alkyl, (Cl-C5)alkoxy,

- {C3-C8)cycloalkyl substituted or otherwise

) 20 with (C1-C5)alkyl, {(Cl-C5)alkoxy,

- (C3-CB)heterocycloalkyl carrying one or more
heteroatoms chosen from N, ©0, S &and substituted or
otherwise with (Cl1-C5)alkyl, (Cl-C5)alkoxy,

- (C6-Cld)axryl{Cl-C20)alkyl substituted or

25 otherwise with amino, hydroxyl, thio, halogen,

(C1-C5)alkyl, {Cl-C5)alkoxy, {C1-C5)alkylthio,

(C1-Ch)alkylamino, {C6-Cld)aryloxy, (C6-Cld)aryl-

(C1-C5)alkoxy, cyano, trifiuoromethyl. carboxyl,
carboxymethyl or carboxyethyl,

30 - (C6-Cl4)aryl substituted or otherwise with

amine, hydroxyl, thio, halecgen, (C1-Chlalkyl,

{C1-C5Yalkoxy, (C1-Ch)alkylthio, (Cl-C5)alkylamino,

(C6-Cld)aryloxy, (C6-Cl4)aryl{Cl-C5)alkoxy, cyano,




according to the invention. 0 9 JUL 2004 - 22 TABLE |V Conpounds

(1) Reduction in the level of fructosam nes 162 1080 1169 1290 1395 1869
3379 3464 3666 3765 4066 4368 4567 09JggZUa4 WO 01/55122 - 23 - UQJUL2w4
PCT/ FROL/ 00241 CLAI I\/S 1. Conpounds of néral formula (1): RR HR4A R "I

‘N R3 N N R5" R6 5in

4 h ' tly f
the 10 grdupst lUCFPmEE 3’2320) &Iaﬁ%xé’&bst “fd 8&%}%%} ﬁe(ravqﬁrlsgg\% ?}%g&ﬂal gge:],om
(Cl-C5) al kyny{ Cl- C5) al koxy, (C3-CB)cyclo- alkyl, 15 - (C2- CZO) aI kenyl e
substituted or otherw hal o en Cl- G5 aI
(C2- C20) al kyne subsfi t‘ﬁﬁeﬁlg’ tPJ& \(MFﬁ gen %Cl%

(Cl- C5)a|kQ%&teroéEBnﬁB)@MﬁbéﬁlkyfoﬁubStltuteS OanthEuwamtuqe@K)qm th

(C1- C5) al kyl Cl - C5) al kox - - C8) teroc cIoaI I car k) e or
nmore heter®d %@éﬁ‘g Eﬁose‘ﬂlitiéom ﬁgméjo trgi’ §85{ ti‘t ut 60 or  of er%leg]g with

(Cl1- C5) al kylc14€3) EBkglikoxy, - (CAE-CBL4Na0Ry( Cl- C20)(&ky5 )sdbstlithiced or 25
(CL-C5) ai kokoi- EoLE Dy TGRS o, |1 @%P%%Oﬁ?hl L B350y,
(C6-Cl4) arylel¢Casy 65)<a;lxkfoxy, cyano, t 1 it Uioinome et ) yl:ar boygATbOXy1,
carbeoxymethyl or carboxyethyl,
10 it being pcssible for R1 and R2, on the cone
hand, and R3 and R4, on the other hand, to form with

the nitrogen atom an n-membered ring {(n between 3 and

8) comprising or otherwise one or more heteroatoms

chosen from N, O, S and being capable of being
15 substituted with one or more of the following groups:
amino, hydroxyl, thioc, halcgen, (C1-C5)alkyl,
{C1l-C5)alkoxy, {C1-C5)alkylthio, {Cl-Chlalkylamino,
{C6-Cld)aryloxy. (C6-Cld)aryl (C1l-C5)alkoxy, cyano,
trifluoromethyl, carboxyl, carboxymethyl ox

20 carboxyethyl,
R5 and R6 are chosen independently from the groups:

- H,
- (C1-C20)alkyl substituted or otherwise with
amino, hydroxyl, thic, halcgen, (Cl-C5)alkyl,

25 {C1-Ch)alkoxy, {Cl-C5)alkylthio, (Cl-C5)alkylamino,

I8 (Ce-Cld)aryloxy, (C6-Cld)aryl (Cl-C5)alkoxy, cyano,

’ trifluoromethyl, carboxyl, carboxymethyl oxr carboxy-
ethyl,

- {Cc2-c20) alkenyle substituted or cotherwise

30 with amino, Thydroxyl, thio, halogen, {C1-Ch)alkyl,
(Cl-C5)alkoxy. (C1-C5)alkylthio, (Ci-C5)alkylamino,
{C6-Cl4)aryloxy, (C6-C1l4)aryl(Cl-C5)alkoxy, Ccyano,
txifluoromethyl, carboxyl, carboxymethyl or carboxy-
ethyl,

35 - {(C2-C20)alkyne substituted or otherwise with
amino, hydroxyl, thio, halogen, (C1-C5}alkyl,
{C1-Ch)alkoxny, (Cl-Ch)alkylthio, (C1-C8)alkylamino,
{C6-Cld})aryloxy, (C6-Cl4)aryl{Cl-C5)alkoxy, cyanc,

trifluoromethyl, carboxyl, carboxymethyl or carboxy-




.car boxynet hyl or carboxyethyl, 30 - (C6-Cl4)aryl substituted or otherw se
with amno, hydroxyl, thio, halogen, (Cl-C5)alkyl, (C1-C5)alkoxy,
(Cl1-C5)al kyl thio, (Ci1-C5)alkylam no, éCG Cl14) aryl oxy,

(C6- CJ4) aryl (C1- C5) al koxy, cyano, - 242509JUL° 2004 trifl uoromet hyl§ 3 JUL 2004
car boxyl, carboxynmethyl or carboxy- ethyl, - (O -C13)heteroaryl carrying
one or noreteteroatonms chosen fromN, 0, S and substituted or 5 otherw se

wi th am no, hydroxyl’{é?l@a}aﬁéPﬁﬁmkyl(qu@%kﬂwﬁﬂed(C%rC5b6h5@%¥se
(C1- C5)a|ky|th|c Cl-C5) a

Kyl am no, (.C6- Cl4).aryl oxy, | -
(Cl- C5) al kosyth cy@ﬁ%mtru VEBPSHRE hylth J&rb&woge%arbbé}/nﬁﬁﬁﬁﬁ
car boxyet hylg11®s] 4106kPg pogeibcs) fankletlﬁftﬂ R2, (oD-¢thpadRelahand, and R3
and R4, _on the ot her hand to foré’n V\i%r EZ &éé?gﬁg at om an_n- nenber ed
ring (n°bet e B hHEY 1Y conpr { S Hgl bt 2BV héf ©8¥ ' nor e“KBFEr oat ons
chosen fronaMN £ DuofomeehPe| nogc&bpeky e, of chebogyhbtaubst brut edrivbkh-one or
nore of the fol|ow ng groups: am no, hydroxyl, thio, hal ogen,
(C1-Ch) al kﬁ th J(CI C5) al koxy, (Cl-C5)al kylthio, (Cl-C5)alkylan no,
(C6- C14) aryl oxy, (GCe- C(IE}GBybéﬂér%yaubaiyylcmymgi bh@orometnhyb,

car boxyl, carbox (el 0X 5
i ndependent t?ﬁ:%%mg % Ci—bous’pegn Cf%rl;? %) al”l%yl substl tut egl or ot erw se
with 2fi noptlhydwozel whtb heihogen, (J@Vdmyr}alkyl th2g, (Clhadpaeroxy,

(d-C5)al ky ) al kyl 4)aryl o 1kylthio,
(C6- C14) ar y{éi%l@& ?1%535 cy agtgﬂ n@?r%ﬁ@a%%orreth Iw%:a(r:B())ig yégafigoxyrret hyl

or car boxy- (télwfﬁ)alkytgmeze) al kéﬁﬁ‘@%@ﬁﬁﬂtq}ﬁéd or &the 8XY¥30 with
am no hydr I/J-C5§Qlﬂmé§a| ogeayar(&l Co)x-alikhorcmet®3)18| koxg¢arboxyl,

(C1- )aI kyl t ni no C6- C14) aryl oxy,
( C6- C14) arﬁ?@o EHEB gﬁ%?xy{a?z?’?’l(luororre% hy?/, c)altr boxyl , carboxynet hyl

or carbexy- ethyl, 35(€6(—C‘24£‘aﬁyal kgnbsstbstietut ed optbemwiwies e waitih

am no, hydr%ﬁ% o, t hi qjyé})a%ﬁglel am( gh:L%S) al kéf g(eﬂ C5) kK%Y a1xyl,

(d-C5)al ky (C1-
(C6- C14) ar y(fqt}c5m;hpmxy, dyérr65>at1rhyrlltub1r%rret th Eéﬁ Bakypamino,
car boxymet hytg Of1 §REPOXYxy, 25 - (88IEL29Q4yet byl c5) 20%348) cyCkeahloy!
substitut ed or ot herw se
trifluoromethyl, carboxyl, carboxymethyl or carboxy-
20 ethyl,
- (Cl1-Cl3)heterocaryl carrying one or more

heteroatoms chosen from N, 0, S and substituted or

otherwise with amino, hydroxyl, thio, halogen,

{C1-C5)alkyl, (Cl-CS5)alkoxy, (C1-C5)alkylthio,

25 {(Cl-C5)alkylamino, {C6~Cld)aryloxy, (C6-Cli)aryl-

) (Cl1-C5)alkoxy, cyano, trifluoromethyl, carboxyl,
carboxymethyl or carboxyethyl,

' - (C6-Cl4)aryl(Cil-C5)alkyl substituted or

otherwise with  amino, hydroxyl, thio, halogen,

30 (C1-C5)alkyl, {Cl-C5)alkoxy, {C1-C5)alkylthio,

(Ci-C5)alkylamino, (C6-Cl4d)aryloxy, (C6-Cld)aryl-

(C1-Ch)alkoxy, cyano, trifluoromethyl, carboxyl,

carboxymethyl or carboxyethyl,
it being possible for R5 and R6 to form with
35 the carbon atom to which they are attached an
m-membered ring (m between 3 and 8) comprising or

otherwise ocne or more hetercatoms chosen from N, 0O, S

and being capable of being substituted with amino,
hydroxyl, thio, halogen, (Cl-C5)alkyl, (Cl-C5)alkoxy,




with an no, hydroxyl, thio, hal ogen, (d-C5)al kyl, (Cl1-C5)al koxy,

(C1l-C5)al kylthio, (Cl-C5)al kylam no, 5 (C6-Cl14)aryl oxy,

(C6-Cl4)aryl (A -C5)al koxy, cyano, trifluoronethyl, carboxyl, car b(ﬂ(@dﬂt Ag0K
or carboxy- ethyl, - (C3-C8)heterocycloal kyl carrying one or nore

het eroatons chosen fromN, O, S and substituted or 10 otherw se with am no,
hydr oxyl, thio, hal ogen, (Cl1-C5)alkyl,24Cl-C5)al koxy, (Cl-C5)alkylthio,

(d -C5)al kyl am no, (C6-Cl4)aryl oxy, (C6-Cl4)aryl- (Cl-C5)al koxy, cyano,
trifluoronethyl, carboxyl, carboxynmethyl or carboxyethyl, 15 -

(C6-Cl4)aryl substituted or otherwise with am no, hydroxyl, thio, hal ogen,
(C1-C5)al kyl, (C1-C5) al koxy, (Cl-C5)alkylthio, (C1-C5)alkyl am i
(C6- C14) aryl oxig1-¢ SEiGlAar yI(Caic EB)iallxoip, C)@ﬁoém)c?ﬂ/ K¥or o Pr]k;]z})aryl
car boxyl, car ynet hyl or ¢ OXYt,: By - cefHokd 3) helrebeangthytar oyi ng
one or nore Rgﬁeﬁﬂ%ﬁ Ch%\Za;rﬁb,f rgm%%r 0, g’anél: sub)g;tli tuted or otherw se
w th am no, hygrexwlethyhi o, hal ogen, (Cl-C5)al kyl, (Cl-C5)alkoxy, .
(Cl-Cs5)al kyl thio, 25 (Cl1-C5) Hﬁlﬁ% NGth (KB-GHdRT Moaxya € WB-0G palydy<lic

( C1- - C5) al koxy' %@‘QQO,éaQ?tiq?I%floﬁrret yl, car,boxayl_, Cﬁr??ox%ret mél ALiacen
car boxyet hyl , resig08- GLSsEILYE] CI- CENEMKGE (iHstdTiCed "8F © el ?56\%‘—@'
am no, hydroxyl.., tAhi hat o Ikon® (CGleERIRNKYD , (CLEskalakoixg, -L14)-
(Cl- C5) al kyl t hio &?@53’&%?%&?%0 b (GRS

' -Cl4 | . - -
(L. C5) al Koy rsipavo, (AN Sraiiet S RORFbokyrie . oAV BSTS Y Jraroot

car boxyet hyl, i rbg@rﬂgt@pgﬁbﬂngp@ﬂhy% and R6 to formwith 35 the carbon
atomto which they are

ttached an.. mne e i hansto8)y!
conpri si ng or it dEg s i O N Gy IEP IR g?%étégné ﬁgéﬁﬁﬁéﬁ]ﬁﬁoﬁo @O aypd
bei ng capalbl e @bubebng: substtitedtwith wi (O1-GRaley. (GrhBgyFoatui.dC ik b%’;i(z
(Cl- C5) al kyl, g%cqﬁé% @iy@sgﬁwﬂ&qe‘hc%}%@ | gfekmCayBelaiht hiteen R1 and
(Cl- C5) al kyl ani'1b® YEra) aril oxy, (Ce-Cl4a |- '(Cl- | 0
trifluoromet hytepreaebbryiy,dregepoXPrePRYA3 %?z%{%%%f%i&f“%) ﬁ‘yéf&‘ ee?'(r?%%g'aggbl e
of forming w thﬁh@i gamoih%m?a @a@n@asm?jww|iﬁmthaex?sTEg? afbst i t ut ed
or otherwise wth am no, r.o . thi : = a ,
( C1- C5) al koxy, W(tbib%@j‘élluﬁﬂﬂynt %i tﬁg CP&F’%%‘)"%@&‘?%@Q?A&A Q?r]clj‘g'?CM) d aryl oxy,
(C6-C14) arpd (C1-C5) al kexy= BRypanoi, trifl uoronethyl, carboxyl, carboxymnethyl

or carboxyet hyl, i tarﬁFF@g: ROSSii & rfrof =tie =Ntk 1-0geR 3at e ofr aand
het er ocycl oal kyl or hete

| AN d with
(Ca-C5)al kyl, (C3-C8) Cy@r g%{‘{yﬁa:\&?%gr %‘i%.éq%}}ﬁﬁ-gs_%%%w‘le with a

as well as the tautomeric, enantiomeric, diastereoisomeric and epimeric

forms and the pharmaceutically acceptable salts.

2. Compounds of formula (1) according to Claim 1, in which RS is

25  hydrogen. | | | |
3. Compounds of formula (i) according to Claim 1, 1In which RS an
28 form with the carbori atomn to which they are attached an m-membered
ring (m between 3 and 8) comprising or otherwise one or more hetercatoms

chasen from N, O, S and which can be substituted with amino, hydroxyl, thio,

30 halogen, (C1-C5)alkyl, {C1-C5)alkoxy, (C1-C5)alkyithio, (C1-C5)alkylamino,
(CB-C14)aryloxy, (CB-C14)aryl(C1-CS)alkoxy, ~ cyano, trifluoromethyl,

carboxyl, carboxymethyl or carboxyethyl,




(C6-Cl4) aryl (C1-C5)al kyl or (C|-C6)acyl group, wherein, when Rl and R2
represent a hydrogen atomor R3 and R4 represent a hydrogen t hen R3 and
R4 or Rl and R2 are defined as above_WFt7h the exception of H, withl8néL 200
excl usion of the conpounds of for mul a |n vvh| ch: 15 Rl = R2 = H -and

R3=R4= M, n and =
3- net hyl - 5- (lsllgoxazoﬁz/l"%t]fil dt]ﬁg ]{ﬁ]él t ﬁ}tocgrfrerai c%qi ﬁq ofeYEyclic
cli ast er eoi 5oWREVE SMEPsdpiterad ot opibeawd seheviptiar amdéauot i ¢aldryxgacept abl e

salts. 2. Goppounds of, fiqy a (1) Caim ch RS is 25
hydrogen. 3. Conpounds of g;géljlr ‘mul a ( géc%o %ig) to O & %%1 E%)"‘ﬂ IyCh R5 and

R6 formwi tHihedeatbphthiom t ol GhiEh alleylamenat t adkéd Cal ) mwiber,ed ring
(m bet ween (?C@.n@lv\}] IRER SERY 2@ sQL,Ner wi §% ?llae or @r%lﬁg&%%vﬁs chosen
roxXy

fromN, O, can be subsittuted h "am no
hal ogen, (CGRX5Y %kal Ca(@xwﬁawa@r cerboRya iyt hi o, ~ ( C1- C5) al kyI am no

C6- C14) ar y4 ox | ({F1- X c r
E:ar boxyl) Zar b)(; (CEO]G%G%rﬁaéagc%ox%%ﬁL#Q YIE7%%f&H%4H§r%§%r mW'th the
carbon” at om™ %NESG:YE;)OWC%I (€2 ‘?%%i%ilﬂéY%ulgﬁqumt%@ﬂO@tl‘@@h@qiwséhw th

am no, hydram&ho, thirgy },Ozgen (t&L-d20) al kuh ogled - C5)4b|10z§$ )alkyl,
am no (6~ Cl4) aryl oxy,

(Cl-CS Iky(t ﬁ;--CS) )
( C6- Cl ar y1q( %%% RdXy, cy{ 5 C 5 AIGTORet hy i ‘ClcaFt’)ﬁle“EaF‘B@xynet hyl
3,{1 Cﬁl‘ l%gxyettm’ynlcmn afzam?ﬁyndsccﬁf—cﬂangu&a (Cll)—C&.C)CaOIr”]Ki:bﬂg t @y&hal mti_ral— Inh

ic i roup subsiituted. wi.th am o, r t hi o,
hal ogen, ?ﬂ%&ﬁ%f Xfi’% ? aFEﬁ %héfé) A I&f\ JCL v
(CL-C5) ai kyfl anmdno, CemBoandyaof oﬁ«qul(m C&)4) alcyclo('cma'@)'ab koxy;mcyano tri-
f1 uor omet vl AR ERXib, ab@l REXHIRS ol CUREYELING0) o Picy EOFRBYRAS Of

formula_ (1) ccordln to daim1l and are rom
(C1- Cz%al I&H %‘?b’ﬁ‘b’ée‘_iLS %bé’ﬁhleﬁ?’ééeorwb‘t:heﬁﬁl@@w fydnand,. hybiexyl

Egil()CS) hfllkogelmgézﬂ wlgtlzzyblkl@@l Q@la|d&>ﬁﬂ,kc(>@1 C'(\S%%L&ybalmtg)atmo,

al Ky, aryl oxy, al koxy, cyan
trifluor ornec‘r;:l (%))E:aé £48 tar bo%fr@e?ﬁfg Eg'aé?%oxyet % -C28) \éryéorrpounds
of formula ((Ql) %b@lmxrg to anyprone ot rOfdios oinettdnys. i n whiaehoR¥iand R2

are chosen cdnsiepandent Yot romi8e, gEqyups specified in daiml with the
excep%ﬁn 5:1‘ t he hydrogenoatom anﬁyR% ya%d R4 represent a hydrogen. 25 7.

Conpountds & f or mul SOTRTURER 0cdi nEPFB 1R al M 6,2c9oxdinghi R RIMAnE"R2 are a
met hyl growf ammlaGnand Rdo reprasenthiachydipgesnd8. rivet hod feroBegparing a

compound ageidldifadfe 1! AL Bh 1 BABELIHEY SRS A §OLPOURC, OF s ggner
the exception of the hydrogen atom and R3 and R4
represent a hydrogen.
25 7. Compounds of formula (I) according to Claim 6,
) in which Rl and R2 are a methyl group and R3 and R4
' represent a hydrogen.
8. Method for preparing a compound according to
Claim 1 comprising xreacting a compound of general
30 formula (II)

fl?2 H F|23

R1 NY\/ “R4

NH NH (1)

in which R1, R2, R3 and R4 are as defined above, with a
35 compound of general formula (III), (IV) or (V)




30 fornmula (I1) RR HR3 RI~-N NYNR4 f1 1° NH NH in which Rl, R2, R3 and
R4 are as defined above, with a 35 conmpound of general formula (Ié/vh), (1'Vv)
or (V) 09 JUL 2004 - 2 8 R5 R6 R7TOXOH R7TO>< OR, R5 R6 R5 R6 in iUk 268
and R6 are as defined above and R7 i s #8 methyl or ethyl group, in a polar
solvent in the presence~of an or anlc or inorganic acid. 5 9.

Phar maceuti cal conposi ti%an conpri @%{@H active iRgPedi e@R. a conpound
according to any one of/'.;CI ainms 1 . Use of #Ed according to
any one of dains IREO 7, Rer the nuf ure of a 'nedi ca 10 i ntended
for the treatnent of pat hoI ogi cal conditions associated with the

i nsulin-resistance syndrone. 11. Use of a conpound according to any one of
Clains 1 to 7, for the qﬂljluf acture ofl\g nedi canent int@hded for the
treatment of diabetes. 15712. Use of a conpound according to any one of
Clains 1 to 7, for the manufacture of a nmedicanent intended for the
treatnent of pathological conditions due to the formation of AGEs. 13. Use
of a conpouirl addeidi R emdar®6 opeeofas 28eCliaieds dbdoe 7antorRT hés a

manuf act ur 1 Mgl camptg ed r th t t pat hol.qqi cal
conditi onsem‘gltél gct e‘gff rom renaﬁ?"t&gﬁbl |Icrgt |éon§pé1rae€e[%ghc %%Sﬁs{p eHe

angi opat hy, PAeseerfRepisani segsaicnewr dduwyaseriat iawid di seases and senility.

5 9. Pharmaceutical composition comprising, as
active ingredient, a compound according to any one of

Claims 1 to 7.
'} 10. Use of a compound according to any one of
Claims 1 to 7, for the manufacture of a medicament

10 intended for the treatment of pathological conditions
associated with the insulin-resistance syndrome.

11. Use of &a compound according to any one of
Claims 1 to 7, for the manufacture of a medicament
intended for the treatment of diabetes.

15 12. Use of a compound according to any one of
Claims 1 to 7, for the manufacture of a medicament
intended for the treatment of pathological conditions
due to the formation of AGEs.

13. Use of a compound according to any one of

20 Claims 1 to 7, for the manufacture of a medicament

) intended for the treatment of pathological conditions
selected from renal complications, a&atherosclerosis,

angiopathy, Alzheimer’'s disease, neurodegenerative

diseases and senility.




