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PCT/FFKH/O contalnlng derivatives of dihydro-1,3,5-triazine and
t hei r therapeutis@ésappl i cati ons The present invention relates to am ne-
cont ai ni ngndeoavatsinges of di hydro-1, 3, 3-t+i azi ne whi chPCE/ERO W/IFA3L i n t he

treatment of pathol ogical conditions associated with the
i nsul i n- r esa®iAaeeeonyrdrGiMmey d@theatmnbaimfn@mmmdnaﬁlyé550trdbhﬁdﬁo-

1,3,5-triazine having _-h grti n described in
JP-A-73 64 088 and JP—aA‘d\éB—'q%% 8§ﬁ]e£88‘?ﬁ§ ai m%g?ﬂ[a%&lé)xggent invention is
to provide novel canngumﬁyéﬁmmmg |mmwameﬁopropeeﬂae$s Theosubpm@neof the
pr esent |nven i_an i s thus.a _.conpoun eperal fo 1.3

Rl R3 R5"- CBRLESRIRnAER YiRE 1Y ﬂg éﬁﬁ¥§ ar% éh%ggﬁlﬁlepeﬁﬁent y from
t he geoupSreZLseftl 1@0th§&&ﬁbbﬁhamﬂ|@maphyh9amgmdamedomﬁuhlohalogen
(C1-C5) alk )al clo 0) al kenyl e
optlonally é&@ﬁﬁ%&ﬁ hlﬁgcgd r%%i§§§§éfky¥gg%8 C5) al koxy, -
(C2-C20) al kyne opUAmMnéycenbaunu@Qed wiemivaaliogen, (6f- C5)dkikyHro-
(C1-C5) al kox yc st| h

(C1- C5)alk§l‘)é %%% %Xy%%gg§€ 3§h%§?ﬁ%%ér§g§c #ﬁ?ﬁktyﬁiglﬁgvgne ‘or
nmor e heteb@&mommsﬂmmhmdfnonﬂﬁ AG73SQﬂuﬂ&ﬁn¢@@aﬁPyA §Qb§$|t d with

(A -CH)ql kyl, (Cl-GRlal Koxy.of -tre(SeCkidar yh{Lle £20) 8lkyi o 0ptrbonakl y
C, 00002* 2 substituted wth am no, hydroxyl, thio, hal ogen,
novel compounds having 1mprove properties.

The subject of the present invention is thus a

compound of general formula (I):

R1 N\\:/.N\T, Nra
,N_\\. /’.Nﬁ
()
R5 R6
15
in which:
R1l, R2, R3 and R4 are chosen independently from the
groups:
; 20 - H,

- (C1-C20)alkyl optionally substituted with
halogen, (Cl-C5)alkyl, {(Cl-C5)alkoxy, {C3-C8)cyclo-
alkyl,

- (C2-C20) alkenyle optionally substituted

25 with halogen, (Cl-C5)alkyl, (Cl-C5)alkoxy,
- (C2-C20)alkyne optionally substituted with
halogen, (Cl-C5)alkyl, (Cl-C5)alkoxy,

- (C3-C8)cycloalkyl optionally substituted
with (Cl-C5)alkyl, (Cl-C5)alkoxy,
30 - (C3-C8)heterocycloalkyl carrying one or more
heteroatoms chosen from N, O, S and optionally

substituted with (€1-C5)alkyl, (Cl-C5)alkoxy,
- ——— - (C6-Cl4)aryl(Cl-C20)alkyl ~ . optionally
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(d-C5)alkyl, (d-C5)al koxy, (Cl-C5)al kylthio, (C1-C5)alkylam no,

(C6-Cl14) aryl oxy, (C6-Cl4)aryl- (d-GC5)al koxy, cyano, trifluoronethyl,
carboxyl, 5 carboxymethyl or carboxyethyl, - (C6-Cl4)aryl optionally
substituted with amno, hydroxyl, thi@ -halogen, (Cl-C5)alkyl,

(C1- C5) al koxy, (Ci1-C5)al kylthio, (Cl C5) al kyl ami no, (C6- Cl14) aryl oxy,

( C6- C14) as"u/ds{ﬁ t@6¢dl kaxysh cyadtmind0 trhiyBuoxgilet hylt,hm:ar boxyalogen,

car boxynet or carboxy- ethy 1-C13 heteroar or nore
heteroatorrfsg%hgééﬁ:'f]?ﬂﬂN 0, g‘:%n{igg %gS’ 'l 'y substlt e%i%agl g?r'l no,
hydroxyl, i oc 5%'1 m3id6, (CL- @@@dwuafﬂe@ ) al kob@é -C14)aryl-
(C1-C5) al kz;l t hi o, - C5) al kyl ani no, arﬁ{e %g{,yl

(C - C5) al k&Y Céy éﬁldmwm USHERA hyl | Eef'r ‘§< boxyne r

car boxyet haérbb&yb@ﬂgypoasﬁlbbebbayemhya\nd R, on the one- 20 hand, and R3

and R4, on the other E@@)C%%ﬂﬁ Il’nn\é\ll E?rrbt&quar r%&p{@{@@n n- g@gper ed

ring (n bet ween 3 and se one or nore heteroatons
chosen froginhndd, S andideiyly, capaiixo of bénaﬂgogsmubstl t (E2dCM 8hkghe or

nor e -of th foII W r oups: 1-C5
al kyl 53 alégg?’g (c? |‘i§n{tﬁ‘%ﬁyﬂé§xcs) al %asmhﬁ%pgfamhg )
( C6- C14) ar ytexyclé()%rﬂdyw yl (ClCE5FakRexy, 1 Glarfed) a ‘P’ﬂ’uor onBYRYP:

car boxyl c shyl o 55,@@@ age Cchaspbxy-
mdeperen% v lr%og(%rﬁgtnyi gg?&&?& CZO) al kyl opt}lenally substl}?,ut ed

with am nethly;ﬂdr oxyI th| o hal ogen, (Cl1-C5)al kyl, (C1-C5)al koxy,
(Cl-C5)al kylthio, .. (&1-E283herlaBae1 35 (eG8~Gl ar yroxy, or  more

(C6-C14) ar I(Cl al koxy, cyano trifluoronethyl rboxynethyl
or carboxy eéﬁﬁﬂagomﬁcf@%?ﬁl kfeﬁ‘ﬂ“e ot i m?.ﬂ }qu stléjﬁf%'hialﬁf amin

hydroxyl , &hibst italtegenwitl- Camdkioy| &yc@ﬁxm al Koy, (dpa@g)gen
al kyl tlhgo LG &S) &l kyham no, (ggﬁ-cgl)ég)lqwi}pxy (G661 485 ¥h&GicEabal koxy,
eyane: (C1-C5%)alkylamino, (C6-Cl4)aryloxy, ~(C6-Cl4)aryl-
(C1-C5)alkoxy, cyano, trifluoromethyl, carboxyl,
carboxymethyl or carboxyethyl,
| it belngmp0551ble'fﬁf“RT”and“Rﬂr'onmthe~0ne
20 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 heterocatoms
chosen from N, O, S and being capable of being
substituted with one or more of the following groups:

25 amino, hydroxyl, thio, halogen, (Cl1-C5)alkyl,
(Cl-C5)alkoxy, (Ci1-C5)alkylthio, (Cl-C5)alkylamino,
{C6-Cl4)aryloxy, (C6-Cl4)aryl(Cl-C5)alkoxy, cyano,
trifluoromethyl, carboxyl, carboxymethyl or
carboxyethyl,

30 R5 and R6 are chosen independently from the groups:

- H,

- (C1-C20)alkyl optionally substituted with
amino, hydroxyl, thio, halogen, (C1-C5)alkyl,
(C1l-C5)alkoxy, (C1-C5)alkylthio, . (Cl-C5)alkylamino,

35 (C6-Cl4)aryloxy, (C6—Cl4)aryi(Cl—Cs)alkoxy, cyano,

trifluoromethyl, carboxyl, carboxymethyl or carboxy-

ethyl,
- (C2-C20) alkenyle optionally substituted

with amino, Thydroxyl, thio, halogen, (C1-C5)alkyl,



trifluoronethyl, carboxyl, carboxynmethyl or carboxy- ethyl, 5 -
(C2-C20) al kyne optionally substituted with am no, hydroxyl, thio, hal ogen,
(C1-C5) alkyl, (Cl-C5)al koxy, (d-Co)alkylthio, (Cl-C5)alkylam no,
(C6-Cl4) aryl oxy, (C6-Cl4)aryl (Cl-C5)al koxy, cyano, trifluoronethyl,

car boxyl, carboxynmethyl or carboxy- 10 ethyl, - (C3-C8)cycl oal kyl
optlonally (€ibstY tat ledxywi t h &H-65,) a%kylﬁhlo t hi dClh&lSogekky ¥anias) al kyl ,

(.4-C5)al k(fz%@é 1(@) ﬁié‘ﬂ&y'th' ‘()cef. t“%c?rllk(ﬂlar@ﬂoalkc()@ Cl4)él{;¥118xy,

(C6-C14) ar cyano, oronethyl’,  car boxyl

car boxynet mmﬁﬂrumlbeklyylet hyﬁrboxﬁf@;:% CopHEEnESdnbal k¥ ceRFYPHY-one or
nore heter ns chosen fromN, 0, S and optlonally _S- UuU-b-s-t
i-toted--wi-th--"--amno-, - . -hydr--oxy |

(O -C5)al kyl, (O -C5) &1:%5290 e@;kye@) al kppttmo@au(ycﬁt@ta“%ﬂ%% nUlth
(C6-Cld)ary ( OB i) - (Gtr@ al kO)ﬂ'Yal&g’é‘ﬂO tridiuos paekbhyl

carboxyl, car ox neth I or carbox (C6-C14 aQy Ofti nal.
substltutedQ&T@ﬁ)@%koxﬁWIno Q%@Aky%ﬁhbo hal oger, % aﬁFE b,
(Cl-C5)al k Y6 - &i@bkylthl 0,(c6Cb1@5)aa4yhydceumw>a11{&ycl4) apphoxy,

(C6- C14)ary (CL- C5 al oxy cya trifluor ﬂrboxy cgrboxynethyl
or car boxy-t®khlyorapethydy. §fh8¥€90arﬁaé§ﬂ¥¥ﬁ%ﬁp% e OF b

het er ggf oneetiywsen from N, 0 S and optlonally substi t ut ed mnth am no,
hydroxyl, thio, halog )aI ) Ith|o
(CL: - C5) al kyl ani no; ?é% 8%&)% yio oxy f%ﬁ %yﬁ%qsx‘a" (‘“(dftg

cyano, trifuiudsonambyb, camnbbsopyl, catlboﬂyneﬂilﬁgﬂogcﬁn,car Heokye P]?Fkal

Cs-d 4 ¢ tod o
(hrol pancyiatiespd f%% (DUl L dy) asbsthisl od WA @) Ao hudiey

C}( OXY, _CS%'H lthio, 4
(C1- C5)a|ky“%§1%b4)?€3 eﬁﬂ)aryld§§ 132 g 16> k%§¥alkox§ YalPano,
trifl ups omatyE1ueabhexyll, C&b&%@ﬂyﬂfnﬂcawb@ﬁ%bexyﬁlhybr carboxy-

ethyl,

- (C3-CB)heterocycloalkyl carrying one oxr more
heterocatoms chosen from N, O, S and optionally
—gubstituted-with-- -amine,— - hydroxyls - --thio, --.-halogen,

20 (Ci1-C5)alkyl, (Cl-C5)alkoxy, (Cl-C5)alkylthio,
(C1-Cc5)alkylamino, (C6-Cld)aryloxy, (C6-Cl4)aryl-
(Cl-C5)alkoxy, cyano, trifluoromethvl, carboxyl,
carboxymethyl or carboxyethyl,

- (C6-Cl4)aryl optionally substituted with

25 . amino, hydroxyl, thio, halogen, (Cl-C5)alkyl,
(Cl-C5)alkoxy, (Cl-C5)alkylthio, (Cl1-Cc5)alkylamino,
(C6-Cld)aryloxy, (C6-Cl4)aryl(Cl-C5)alkoxy, cyano,
trifluoromethyl, carboxyl, carboxymethyl or carboxy-
ethyl,

30 - (Cl-Cl3)heterocaryl carrying one oY more
heteroatoms chosen from N, O, S and optionally
substituted with amino, hydroxyl, thio, halogen,

T (C1l-C5)alkyl, (C1-C5)alkoxy, (Cl-C5)alkylthio,
(Cl-C5)alkylamino, (C6-Cl4d)aryloxy, (C6-Cl4)aryl-

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

- (C6-Cl4d)aryl(Cl-C5)alkyl optionally
substituted with amino, hydroxyl, thio, halogen,

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



it being possible for RS and R6 to formwith 5 the carbon atomto which
they are attached an mnenbered ring (rn between 3 and 8) conprising or

ot herwi se one or nore heteroatons chosen fromN, 0, S and being capabl e of
bei ng substituted with. am no, hydroxy ,-thio, halogen, (Cl-C5)alkyl,
(C1-C5) al koxy, 10 (C1-C5)al kylthio, (Ci1-C5)alkylam no, (C6-Cl4)aryl oxy,
(C6- Clg) ar ybﬂ@lcsﬁ@:ahkba(rylncyano to6-fdlmraanetdwy,  carllabadl 4 loarpioxymet hyl
or car oxy y bei ng capabl e of form wi t h t.he, carbag

Cl 0- C30 pol &B‘y Jr}é%l}ﬁiUe opci (HHA | y gﬁﬁﬁgﬁoﬁo&et}i%lw th %rﬁl%@]ﬁydr oxyl ,
t hi o, hal oge&bd;@h@)yhl &yl ca(:BEba@'é)\:aJylloxy, (A -C5)al kylthio, (C1-C5)

al kyl am no, (C6- Cl; l.0X ( | Koxy, . C

trifluoronethyl, cajr% %Ilngya?‘g%§§7% OV]_J 1%car d’;xggt ht? %g% ‘%el ng

possi blxe f ahet hecarbbngemmmm ob avﬁatcsho thgel o kgl erctla@ﬂ?@rdoaré}m group

(- c1a) ar JT U0 ey Ping (Gl RS prbus i T RE MR Tran & 1 he

corrpounds oftHeorwiid@ bnien.or 2Bovki dietercatRime= ¢hoRen= fxom3N= |9, B = CH3,

R L
penzyl b S S s IR b RIS i RS o
phenet hyI hesizoxybr . aldlREIes, SCH%ﬂWIaléﬁfjsoxaﬂ’ﬁ koxy,

S- nEthyd-s 'Cslo-xC.ag%l/]k lghﬂgt hyl"Cﬁ-@)r@.@QJ'}/é’nﬂﬁo, \C6 C14 ar_y'].UAy',
(5-net hyl - 3 i soxazol f R3 and R4 r.epresent tg%%i/drogen

R2,
atom 35 as(%‘lcFl%lé"“Fﬁ ?éu%é%@ﬁ?‘@xyenant CSRBLIc, ditdstierdoE TS ic and
epi neric f gamoangl | hea;ahakméewyllca:lxi )Caxamej/mﬁi‘b_,l'fe salts. The expression
m menbered rin f.orned a i s_under to rg@qn n icular a
saturated Ang 5 " §uch® béL cycgohexylf‘m%l pertlsl—éil e t et rrlahy?fr E)r{oy%anyl
group. The Gxpr@38i apobwtycyéki crgsddpef or npatbpnlaalyarwm1wmﬂjer st ood

to means an gnty onglhk ¥oSUbstid e84, thio, halogen, (C1-C5)alkyl,

(C1l-C5)alkoxy, (Cl-C5)alkylthio, (C1-C5)alkylamino,
(C6-Cld)aryloxy, - (C6-Cl4)aryl(Cl-C5)alkoxy, cyano,
trifluoromethyl, | carboxyl, carboxymethyl or
carboxyethyl7

20 it being possible for the nitrogen atom of a hetero-
cycloalkyl or heteroaryl group to be substituted with a
(Cl1-C5)alkyl, {(C3-C8)cycloalkyl, (C6-Clé)aryl,
(C6-Cl4)aryl(Cl-C5)alkyl or (Cl-C6)acyl group,
with the exclusion of the compounds of formula I in.

25 which:

a - Rl = H, R2Z =H, R3 = H, R5 = CH3, R6 CH3
and R4 = phenethyl, phenoxyethyl, 2-phenylthioisopropyl
or benzyl;

b-RlL = H R2 = H, R3 = H or CH3, R4 = H,

30 methyl, butyl or phenethyl, R5 = H or ethyl and R6 is
3-methyl-S-isoxazolyl, 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



5 carbon-contai ning polycyclic group and in particular a steroid residue.
A particular group of conpounds of fornmula (I) is that in which RS is

hydr ogen. Anot her particul ar group of conpounds of 10 forrmula (I) is that
in which RS and R6 formwith the carbog atomto which they are attached an
m nmenbered ring (m between 3 and 8) conprising or otherw se one or nore
het er oat o hoses fo 08y & oBex$1an capable (Qfc hei sthpyted

wi th one or nore of tﬁg}follom?ng %% groups: (G C5)a|ky|y@%§$%o %ydroxyl,
(d -C5) al kKHEOH no, (Cl-C5)al koxy, (Cl-C5)alkylthio, (C6-Cl4)aryl,

(C6- Cl4) aryl ( Cl- C5) ahkOXehpPés § 06 Whé Dy EPE1 car koo @ OMA - €30 Rol y- -
............... -- gy C|IC resi due optionally substituted with amno, 20

hydr oxyl , taf%®, RﬁallégéJrP XALTBY &lkyIean ADCopaieaally ($uLTL} ERK§EL hi o,
(Q-Cs)al kxdaammwﬁéagﬂﬂhgarpdwaycliéIGg%%araM G n G thiaY1 a £YANO,
trifluoroneth car bo % carboxynet hyl or carboxyethyl. Another

particul ar {fr %%RF rﬁﬁﬁ% nds of 25 formula (1) is that in which RS and R6
are chosen Indepenﬁle@talrytlfd’lﬂmﬁ herguPURSE cort$dukdd) altkyfoepthianally
substituted wt.h _am no xyl, ,thio hal ogen, (Cl-C5)alkyl,

(Cl- C5) al koY, Hi&a- Jc%)‘éﬁ’izy ?’ X (&}’% &yl ami no, 30 (06- Cl4) aryl oxy,
(C6-Cl4) aryl (C1- CS)Bhkbhyr cwamnt1ctﬂatluogn@®phykﬁ cacbamwmuuharbGXynethyl
or carboxy Le p cuyl ar p d f.armula (1) is
That 1 ECwhi S an gt R o5 eehbbean Rt EHnESL AT AT Pafin, i b

speci fi ed @Foeom; W%et@xcémqlbn téfevt har fy drtdgperhiet oncrlarm—rRemlaﬂde&4

represent A@/drxqgsetwa/ehe 3p%rr;a cal) aEbMprasPhef e %ctr%ﬁws@fongowounds
of formula (I) that in which RL and ﬁg are an al kyl, advantageously

net hyl , gr&ﬁ?%NBGESrSﬁHOQE §h°§%$ré§éﬁtﬂar@mr%géﬁd'ﬁﬁ?q%véﬂPPBﬁealso
rel ates todhebéatyormbist,itaaht wHBRI iotie dhSher @obgorstd ctanUorphgeri C

forms ol tfig, gotpoupds ok, gepshal Lol a Garoxyl, (c1-c5)alkyl-

amino, (Cl-C5)alkoxy, (Ci1-C5)alkylthio, (C6-Cl4)aryl,
(C6-Cl4)aryl(Cl-C5)alkoxy,

or form with the carbon atom a Cl1l0-C30 poly-

cyclic Tresidue  optionally substituted with amino,
20 hydroxyl, thio, halogen, (Cl-C5)alkyl, (C1l-C5)alkoxy,
(Cl-C5)alkylthio, (Cl-C5)alkylamino, (C6-Cl4)aryloxy,
(Cé6-Cld)aryl(Cl-C5)alkoxy, cyano, trifluoromethyl,

carboxyl, carboxymethyl or carboxyethyl.
Another particulai group of compounds of
25 formula (I) is that in which R5 and R6 are chosen
independently from the groups:

- (Cl-C20)alkyl optionally substituted with
amino, hydroxyl, thio, halogen, (Cl-C5)alkyl,
(Cl-C5)alkoxy, (Cl-C5)alkylthio, (Cl-C5)alkylamino,

30 (C6-Cld)aryloxy, (C6-Cld)aryl(Cl-Ch)alkoxy, cyano,
trifluoromethyl, carboxyl, carboxymethyl or carboxy-
ethyl. '

A more ©particular group of compounds of
formula (I) 4is that in which Rl and R2 are chosen

35 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



5 The conpounds of general formula (1) possess basic nitrogen atoms which
nay be nonosalified or disalified with organic or inorganic acids. The
conmpounds of general forrmula (I) may be prepared by reacting a conmpound of
general formula (I1) 10 R HR3 RLRt-( I~1" Il NHNHin which R, R2,
R3 and R4 are as defined above, with a conpound of general fornmula (111),
(I'V) or (\BepbefZAxOH R{QrOgen .R5-' R6 RS R6 RS R6 (IiI) (I\/) (V) in which
R5 and R6 are as defined above and S nmet hyl et h in a

pol ar sol vent (for%gfaﬁﬁ?‘éen’et%nglls(?r Jfﬁﬂ%‘t*ﬁ?/l & rTEt]ﬁ‘?dé Xﬁtr?g'teﬁfeldpr esence

of an 20 oelgamttomerdc(,fodlexaeréelsmhbtsdmhoepdmld:) bormé n
inorganic acid (for anm hydr ochlori c -aci The conpounds of general
formul a (I?r)léa?éémPBPrg]é Ogeg%at%sa rﬁnﬁlelsa\ s@)s routine to every person
skillell in the artTh¥é wapinbountle fof @@neptael sdmern@bl publl i c@dsmess

descri bin of 1537 2 ;. K H
Slotta ango%-‘égfci' Séggéggn Bg?'ldﬁgwgg??é 5@ %log%%ghal%l%)dg %952
Parrino, @Sﬂbgﬁmﬁdnﬂlth Prae@dyisn or) 1n©rgaarotremc1<1s)59 (81), 3725; S.L.
Shapiro, V.A Parrippg aegm{aouﬁﬁgedgf‘n’ge]neggl Ofﬂorr%fén (1)19 8]1:)e 3728;
S.L. Shapiro, V.A_ Parrino and L. Freednman, J. Chem , 9 (81),
4636). 7 H%%P%’éﬁﬁobkfd§e§@6é% r?gCP@‘PPh’éldp@fsQﬂnﬁﬂFﬁ/%nfmfm‘é)%aal‘EIhsefuI in
the tnpeat ment of pathological conditions associated with the

i nsulin-resistance syndrone ( 2syn onMe)m45 Insulin-resistance is
characterized by a reduction i acti P? of insulin (cf. Presse

Medi cal e, 1997, 26 ( No. 14) 71 6 ) a is involved in a | arge nunber of

pat hol ogi cal states, such R \Tm/ mRg particularly
nbn-insul i n- dependent di abet es (type I

(i)
in which R1, R2, R3 and R4 are as defined above, with a
compound of general formula (III), (IV) or (V)
15
@)
q R7O><OH R7O><OR7
R5” “R6 | R5” “R6 R5” “Ré

(mn (|V) ' . (V)

in which R5 and R6 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 organic 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 2132396; 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 Org. Chem., 1959 (81), 3728; S.L. Shapiro, V.A. Parrino
and L. Freedman, J. Org. Chem., 1959 (81), 4636).



10 di abetes or NIDDM), dysl atupidaenia, obesity, high blood pressure, as "~

‘well as certain mcrovascul ar and nacrovascul ar conplications such as
at heroscl erosis, retinopathies and neuropathies. In this regard, reference
may be made for 15 exanple to Di abetesy vol. 37, 1988, 1595-1607; Journal
of Diabetes and its conplications, 1998, 12, 110-119 or Horm Res., 1992,
ﬁS, 2|8-32. In parti mlearcomﬂsfm@ﬁrp@w%dzfng heai &wtbgﬁseﬁqur@éﬂgh

pogl ycaemi c_activity. 20 e conpounds _according tq the present inven-
tiyon can al 50°Be G¢&d B G eat Thronfe cHRERFESELONST whathakagigal
particul ar doediecivhe foasmabtbateti "atvancethql ydesyliati-or ggbgaduct s”

not ed AGEs i r tived fromthe glycoxidation reaction between 25
gl ucose, itgs\é]%(g? gﬁ%i gr)fd% P;égaﬁe\)e's and the am no functional groups of

protei n§, |iIwsudingresessancal | &8sl cMairddcret iraatt bpnsa f sedgtytahi am of

gl yoxal for xaJml &, | Bge cently published .a. cl ear how . 30 the
i npact of AGES on rlgon%l Bgoerrlgﬁ'%g rl?on(g)f('Ne%ﬂ%.gS% gﬁ%?&lc eansngt.\,%éooo, 15
(suppl 2), ™Mai)l4on 6dilhér/ddclagrdbsis, inyeheedreihsadilsegee namibent hef

neur odegenes at %€ di sgasesg{ A ycocon i, 98,4; 0), 039-42; Brain
Res., 2001,e£5 888(25jg 256) . Lf’l’he .35'fo_[gr}la%}?ona(j)sf9 A&égrrgg%l soa%%ay%aof\@e

i nport ant  pRR¥ t1AVLAELYpafiesyemest kinfdeprndat hydiphepast i cihvare T

di abet10s, dp&edkso r senidomy, (JayNestepahehia; EXBbe'é‘%‘L':g/‘?l . higtP00, 59
(12), 1094).. Thg subj ect of the prg ent invention is there fore al so
phar maceut iREPCCofPoi 11 ons E5npY it nGS aSeT ALy &N FEPRFERE AT a afhpound

accordi ng treat¢hevasnudati onomphesea tjbarsmaeedh cals Ccatpesidselerdfis 5
parti cul ar Igei%ggggg&gr ahﬁeﬂ%:h'}%p(gt t{eetses, pat hol ogi cal conditions due
S, 'such as; |

td the formation ] inparticular, renal conplications,
at heroscl erosi s, angPopahhy, Aeghsidner refgiresase, mayeubedegentr atiome

di seases ansks@pibi tny DiddeephayBacedyi calo@PMroyggs: 8e60r diNg10 the
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—pfoducts” 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 glyoxal for
example. _

Indeed, recently published data clearly show

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

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

(10), 1039-42; 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), 1094).

The subject of the present invention is there-



i nvention may be provided in fornms intended for admnistration by the

" parenteral, oral, rectal, per- mucosal or percutaneous route. They will
therefore be provided in the formof 15 injectable solutions or
suspensions or nultidose vials, in theg f.ormof uncoated or coated tablets,
. sugar-coated tablets, capsules, gelatin capsules, pills, cachets,

powder s, SIﬁp[ﬂ@SlhQBbeSphérm@@:b@'tlmsubgﬁl o§(i|tlibh%n5cafnpr$_lé§91 1si gas, for
percutaneous use in.a oIar %glvent or pernucosaj use. The ex0|p|ents

whi ch are SUrtyfi e 5P ?&&ﬁ dni A st?%.‘f‘?%ﬁ"% ar @ 3HF HerF vattivVes tHP

cel lul ose ioreaftiom.crocrystalline cellul ose, the al kaline-earth
car bonat es, nagnesh%g%phosphate starches,. nodi fied 25 starches, |actose
or

for the solid forng rexnega{@% SULESAL but t eFCBPOFRECEFear at 85€ of
pol yet byl epérghy@dlardwe t helprexiéed ed efmr pi entseat g par@napeaksyse,

vater, aqugaysosel tc;aansc {ﬂ%&gh gi ggl ine, ngég{tvg%g%s%#tk%s are the

30 vehlcles nost onvenlent y use osage de linits
(0.5 ng t8&UEh000 awy) aceﬁwdlngatb1¢@barherapeubﬂc I ndomaliocatiand,t he

route of agihBi-skiald:bias meghgéapsgﬁxage an% Vel ght s of &k)segggl ect. 35

By way of exanple, here are a few bl guani des 0 orrruIaII uséd rrn the
synt hesi s Brugereganiarasisfe dbsaasas|ang SeWABLEYI Fornula Salt mp. in C

(Koflam) CH3 H N NnH ﬁhls@ﬁi'ae%u'ﬂ@l*a3.23cgrg1ouﬁ@sN"ééi$in§‘£xl\bNtoB ERE CHz HC1

176-178 NH NHI1.HHNNN CH3 CHCG .1
nvention may Dbe 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,
physiological 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 II used 1in the synthesis of derivatives of
formula I.



NH NH CH3 | HH,N N NCH3 D H3C HC 1 210-212 NH NH CH3 HCH3 E H3C NN 77

"N, CH3 HCl1 254-256 NH NHCHS HH ,NNN, F H3C ( ( CH3 HClL 158-160 NH NH
10 - HH NyNynt G NH NH HC1 100-102 The followi ng exanples illustrate the
prepara- tion of the conpounds of formgla I. 5 EXAMPLE 1 Synthesis of

- 2-am no- 3, 6-di hydro-4-di net hyl - am no-6-ethyl -1, 3,5-triazine hydrochl ori de
23 nl of propional dehyde and 3.6 g of canphor- sul phonic acid are added to
a solution of conpound A 10 (25.7 % 0.155 nmol) in 200 M of DWMF. After
refluxing for 2 hours, the solvent i Bﬁ@hﬂbed under vacuum and 100 m of

acetonitriJe afe added.. The JSoriaTored draimed and_dried 1219 g;
69% . mp.|= 913 9onr Formalagnr (nl\/Rndasa%n AP- 138 °¢t (RRffer) go (m
2H); 3. 20 (s, ,CA: 83 (m 1H) . 7157 (m 2H) ; 8.65 (s, 1H) ; 8190 (s,
1H) 13C NMR (DNBC)dG; 50WHz): 6.41 (CH3); 27.p9 (CH2); 35.64 (CH3); 60.75
(CH); 155.p1 (C=N);_NS6.6J (O4N) 20 EXAMPLE 2 Synt hesis of
2, 4- bi sdi nethy zh-ulgOno-?ﬂ‘G— der - 6-npt hykal, 3| 5-tri azi®-hydr ochl oride 61
m of acetpl apd™ g o hor sul phohic 25 arid are added to a sol Gition
of conmpound E [41. 10 gNF*O.N&Q mol) ip 200 m pf absolute ethanol. The
whol e is
CH
s |HC Y Y Y o, HC1 176-178
. NH NH
(-
AN o
c PR Y Y HCl 230-232
NH NH CH,
p [HCT Y Y ~ HC1 ' 210-212
NH NH '
( CH CH
1 3 H o 3
-N N N.
E [HCT Y Y oA HC1 254-256
NH NH '
CH
N NN
FHCT Y Y oH HC1 158-160
NH NH




heat'ed under
“is triturated with acetonitrile and

recrystall
m p.
4.72 (m

200-202C 1H NMR (DMVMBSO-d6, 20Q. M¥):

72 hours and then concentrated. The crude materi al
the solid forned is drained and then
24 g (51.59%9 of a solid are obtained.
1.34 (d, 3H); 3.02 (s, 6H)

4,83 (m 1H); 880 (s, 2H) 11 13C NMR (DVSO d6, 50 MHz):

reflux for
ized 30 fromacetonitrile.

H) .

$22.59 (CHJ
t hese cony
5 bel ow
"' H 6.41,
cal 60.75,
37.75, 2

1

7.76 (CH3)+{ 59 02 (CH)' 156. 35 |(C=N) The characteri stjics of
and

quat er nar y
N 67. 85,

"3C NNNH2 Y Y H%%e?4§o

10

15

20

25

30

¢1hechonwgynds of forjpula | are given in Table |

¥ | t in CCNVR (KSfler) 50.32 Mz |DMSO- d6
X F CH2gcl NYN HCL 23§20 35. 64, 2| CH3

01 15 7, H2 quaternary |C DVSO-d6 CH, H CH, | 22.58,
CH3 N Y |N 59.01, CH CH3 156.34, 2

cH H 32 nﬁ, 37140 3 HC NYNYNH 193-195 2 CH3

158. 16, H,cx cH 3 quaternary C DVsO-d6 CH, " 21.66, 25.19, 4

245 37.72, 3 CH2
llowing examples illustrate the prepara-

tion of the compounds of formula I.

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
(25.7 g; 0.155 mol) in 200 ml of DMF.

for 2 hours,

After refluxing
the solvent is removed under wvacuum and

100 ml of acetonitrile are added. The solid formed is

drained and dried (21.9 g; 69%).
m.p. = 218-220°C
'H NMR (DMSO-d6, 200 MHz): 1.10 (t, 3H); 1.80 (m, 2H);
3.20 (s, 6H); 4.83 (m, 1lH); 7.57 (m, 2H); 8.65 (s, 1H);
8.90 (s, 1H)
c 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)
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
acid are added to a solution of compound E (41.10 g;
0.212 mol) in 200 ml of absolute ethanol. The whole is
heated under reflux for 72 hours and then concentrated.

The crude material 1s triturated with acetonitrile and

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

m.p. = 200-202°C _

'H NMR (DMSO-d6, 200 MHz): 1.34 (d, 3H); 3.02 (s, 6H);
4.72 (m, 1H); 4.83 {(m, 1H); 8.80 (s, 2H)



37.89, 2 CH3 67.51, 156.83, 158.24, 3 quaternafy C DMBO-d6 CH. H

Met hane- 34.31, 41.36, 5 H,C NYNYNH, sul phonate 174-176 44.79, 5 CH3 N
69.75, 160.30, H, CxCH, 161.44, 3 quaternary C DMSO-d6 C | H H N N NH,
28.04, CH2 ",c~ Y Y 30.84, 37.40, _6,K, C< 138-140 3 CH3 42.06, 62.24, 2
(H:Hz 70.00, 158. 24 158.69, 3 quaterpary C- 12 DMBO-d6 CH " 27.39, CH2
CHON | N'NHR 2 47 p 1 1 2 H, 2 30, 2
CH2  68. 46, “1 B@Eé 83" ggauig?glfnarégcéé I%? H3I:-I7 3%9&]3(0-%3 65, H3C'

NYNY NEHO02 CHE HCl5&.8BI (N=2Q. 77, CH2 8 HCl 124 126 69.75, quaternary

C 115.93, CH2 The characteristics of these compounds and of

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

TABLE II

Formula Salt m.p. in °C - 3¢ NMR
(KR&fler) 50.32 MHz
H DMSO-d6

E' Ho 6.41, CH3
RS YT 27.59, CH2
HC1 218-220 35.64, 2 CH3
60.75, CH
( 3 155.01, 156.67,
) 2 quaternary C
o DMSO-d6
N RO 22.58, 37.75,
2 [RCTY W T, HC1 200-202 5 CH3
NN 59.01, CH
1;, 156.34,
2 quaternary C

o DMS0O-d6
]
H 32.06, 37.40,
3 [HCT \f W’ 193-195 2 CH3
NN 67.85, 158.16,
3 gquaternary C

DMSO-d6
B, 21.66, 25.19,
h g HC1 243-245 37.72, 3 CH2

37.89, 2 CH3
( ' Ejj ) o o 67.51, 156.83,
158.24,
3 quaternary C
o DMSO-d6
M. M. _NH Methane- 34.31, 41.36,
5 (R W sulphonate| 174-176 | 44.79, 5 CH3
> 69.75, 160.30,
o 161.44,
3 guaternary C
H, DMSO-d6
' 28.04, CH2
He” \( W/ 30.84, 37.40,
6 N 138-140 3 CH3
42 .06, 62.24,
2 CH2
70.00, 158.24,
158.69,
3 quaternary C




149.12, CH 155.70, 156. 16,

© 32.39, ",
60. 09, 158. 83,

c

YYY 40.73, 6 CH3 N N CH
159. 14, 3 quaternary C CHI

HC YY®62.39, CH 10 Ni

156. 52,

3 CH3 N
156. 11,
N N NH2
156. 64,
HCI NYYNH,

|
158
2

51.
157

38
38, ogH, 11 HCL
983,

Ly

7,

3—guaternary C

2 quaternary C
9

DMBO-d6

Ny

CHI
H3C>< CHI

HC1 149- 151 46.

DVBO-d6 N N H CH226. 20,

16, CH

H DMSO-d6 N N NH, 37.78, 2 CH3
HC1 239-2412126.66, 129.47, 5 CH 141.87,

N-NH2 37 ’)Q

EG_ 60

" Qr-
99—

4 quat ¢
116.
31, P58-88HCH 4 qus
:I_B 3

221-223 114. 32,
rnary C DO
N N -- HJ

16, 17
terd&ly C

127. 66,

1315

4

VSO d6 ¢
1- 251- 253
HVESE- dp

cH ' ONEO13% 17
37 3p5 2o
fﬁs 786 38-¥4

B §8355
o 21 61.30,

2 CH2
68.46, 156.48,
157 .84
3 quaternary C

.

&

H.C CH

H H
H,C'NYNYNWCH:

BC1

124-126

DMSO
28.95, 38.65,
2 CH3
42.77, CH2
69.75,
quaternary C
115.93, CH2
149.12, CH
155.70, 156.16,
2 gquaternary C

HC1

149-151

DMSO-d6
26.20, 32.39,
40.73, 6 CH3

46.16, CH
60.09, 158.83,

159.14,

3 quaternary C

10

HC1

239-241

DMSO-dé6
37.78, 2 CH3
62.39, CH
126.66, 129.47,
5 CH
141.87, 156.52,
158.38,

3 guatermary C

QNN

, C
131. 72,

39. 71,

11

N N NH

RO i S,

HC1

221-223

DMSO-d6
37.23, 55.60,
3 CH3
61.88, CH
114.32, 127.66,
4 CH
133.17, 156.11,
157.86, 159.893,
4 quaternary C

HCl-- -

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 quaternary C




13 N N > 260 65.92, 117.71, 130.17, 5 CH 131.72, 156.64, 158.31, 158. 88,
off 4 quaternary C H 15.48, 29.33, i ' HH 3 CH3 H CYYNvCH, 35.68, CH2 N
H CxCH 37.43, 2 CH3 14 Fu _*narate 172-174 65.71, quaternary C 135.47, 2
. .CH 156. 21, 156.63, 168.35, ( 4 quate{fary C CH3 H CH3 DMSO-d6 N N N,

- 28.74, 37.38 15 H3C~ Y Y CH3 HC]l 250-252 CH3 N _H CXCH 66 53 155. 28,

3 quaternaer C Ctw,DMBO-d6 N N N, |32.62, 40./96, 16 H|C- YPMs@H® HCl
183-185 5 CH3 H 6M37, 159.30 ' 160.19, 3 quaterRaArYSCLHBVEO d6 N
, HHN 22.7§f 2 H3C Y Y 28/96, 2 CH2| 17 NXN HCQ1 > 2B(CH0. 13, |2 CH3
H3C CH, 42143, 2 65. 63, 155.42, 155.71, 3 @6&ternlrp2Cc TH DMSO| d6

H 22.97, 3.76, C'N |l |'YNH |HC1 229-231 3 CH3 NYNB®.39, EBHHCH3
157. 85, 159. 39, 131.72, 156.64,
158.31, 158.88,
4 quaternary C

OH

15.48, 29.33,
H B 3 CH3
me gy 35.68, CH2
> 37.43, 2 CH3
14 ’ Fumarate 172-174 6£5.71,
quaternary C
135.47, 2 CH
156.21, 156.63,
) 168.35,
( 4 quaternary C
S DMSO-d6
M- 28.74, 37.38,
15|HCT Y W HC1 250-252 6 CH3
o 66.53, 155.28,
3 3 quaternary C

CH DMSO-d6
N . 32.62, 40.96,
16| "7 W T HCl 183-185 5 CH3
H2><CH 69.37, 159.30,
160.19,
3 qguaternary C
DMSO-d6
NN £:> 22.78, 2 CH3
RS T 28.96, 2 CH2
17 Nog HC1 > 260 40.13, 2 CH3
42.73, 2 CH2
( 65.63, 155.42,
‘ 155.71,
3 quaternary C
cH DMSO-d6
R 22.97, 37.76,
18 MY HC1 229-231 3 CH3
Y 58.59, CH
cH, 157.85, 159.39,
2 quaternary C

HE cH, Concise
CH N spectrum
cH ' DMSO-dé
19 N HC1 > 260 69.06, 159.78,
weT Y 161.17,

3 quaternary C




2 quaternary C Concise H3C CH3 CH CH spectrum CH DMSO-d6 19 NH HC1 > 260
© 69.06, 159.78, H,C, YN 161.17, HN,NY 3 quaternary C NH, 14 HH
carbonate CF3CO2D N 22.43, 25.71, 20 Y NY "H 170-180 36.86, 38.71

43.12, 7 CH2 67. 88, quaternary C }2nxm7 129.55, 129.93, 5 CH 140. 22,

158 721 1 9 651 2 guat-er naru C DANEO. n" L1 2N 1 r\|_|'3 L nq: on Y"

) A= oo u A\ ) A\ T O JI5, \ W |
24.73, 25/39) "Y' 2 CH2 21 oH3 a?%%%%&aét% 140 39.98 .| 47. 91,
2 CH2 58. 49, @/\5'4\583r156. 63, | 160.61, 3 qggWr/ ' "HN H
H 21.18, 240968 22 HisM ' NYN, CH3 HCL > 260 HE® N “frl 1

37.00 , 2|CH? 37.37, EfbHS 67.12, 155. 89,

quaternary C

127.47, 129.55,

129.93, 5 CH

140.22, 158.72,
159.65, 3

quaternary C

o DMSO-d6

77 H 20.51, CH3

L A0 24.73, 25.39,

"Nt 2 CH2

21 CH, Carbonate > 140 39.98, 2 CH3

46.44, 47-.91,

. 2 CH2

( . 58.49, CH

) 154.58, 156.63,

160.61,

3 quatermnary C
DMSO-d6
RooH 21.18, 24.68,

22 |MCTY TR HC1 > 260 3 CH2

< 27.26, CH3

37.00, 2 CH2

37.37, 2 CH3

67.12, 155.89,
156.86,

3 quaternary C




156.86, 3 quaternary C - 15 DMSO-d6 CH3 N N NvCH, 15. 11, CH3 ",c Ali

Y 21.17, 24.70 23 NN HCl1 248-250 35.39, 37.04, 6 CH2 37.36, 2 CH3 67.09,
155. 90, 156.21, 3 quaternary C o Concise Hc spectrum CH H DMSO d6 24
CH CH HC1 > 260 67.46, 68.80, Cl:5 WNs5N-156.76, 157.47, *",c' Y HN 157.99,
159.14, iN 3 quaternary C NH, 175.90, 176.11, COOH Concise O He
spectrum - CH H DMSO-d6 25 CH CH HC1 > 260 64.87, 69.85, 2 CHOH N H,c'N
Y H 66. 5515491, N, TN I56.19,] NH2 3 quaternary. C 173Mg5;d€0O0H
DVSO-d6 +"' {H ﬁ-l"?,{:. 76,.,37.28, 26 H, c' NYNYNC', HCL 91;9313.0H3 CHENYN 43. 28,
CH2 L T G 21.17, 24.70,

N N

23 Ejj HC1 248-250 | 35.39, 37.04,

6 CH2
37.36, 2 CH3
67.09, 155.90,
156.21,

3 quaternary C

: _ Concise
HC spectrum
o > DMSO-d6
24 CH HC1 > 260 67.46, 68.80,
NN 156.76, 157.47,
Y 157.99, 159.14,
3 quaternary C
! 175.90, 176.11,
' COOH
Concise
spectrum
DMSO-dé6
HC1 > 260 64.87, 69.85,
2 CHOH
66.55, 154.91,
156.19,

3 gquaternary. C
173.75, COOH
DMSO-d6
25.76, 37.28,

HC1 91-93 3 CH3

43.28, CH2

CH 64.27, CH

’ 115.21, CH2
137.55, CH

159.79, 160.77,

( 2 quaternary C

N

DMSO-d6
& n 25.69, 27.25,
27| me ™ HC1 > 260 4 CH2

NN 39.13, 2 CH3
i:j 67.25,
guaternary C
E:j\/o 70.01, CH2
72.50, CH
128.17, 128.34,
129.07, 5 CH
139.79, 156.81,
158.30,
3 quaternary C




CH664. 27, CH 115.21, CH2 137.55, CH 159.79, 160.77, 2 quaternary C

- DVMBO-d6 CH, | H 25.69, 27.25, 27 H3CN'N'NH2 HC1 > 260 4 CH2 ~N ~N 39. 13,
2 CH3 67.25, quaternary C 70.01, CH2 72.50, CH 128.17, 128.34, 129.07,

5 CH 139.79, 156.81, 158.30, 3 quatemnary C 16 CH3 DMSO d6 29. 83,

34.4, HC, NI N'NH7 4 CH2 28 N N HC1 > 250 38.83, 2 CH3 66.17, CH CH

- 67.06, 156.25, 157.28, 3 quaternary C DWMSO-d6 CH3 H 7. 25,

H, C, N~N~N~

CH 3 68.
NH 34. 54,
157. 84,

. 26. 81,

59,
2
Chlg

% cg;.m 79 HC"N Car b
15646, . 157.71, 160
HE YBOrH'C~ 11 N Car
CH3 "t&D. 14, 160. 82,

OH

nate 133-1

.78, 4 qu

bonat e 140
HC1

35 34. 32,
aternary C
-144 37.91

> 250

CH2 'DmgbChe 37.

H8. 68, 3 .@H3

2 CHA3cRi 74.9

38.83, 2 CH3
66.17, CH

67.06, 156.25,
157.28,

3 gquaternary C

17,

Nl
8,

29

Carbonate

133-135

DMSO-d6
7.25,.26.81,
2 CH3
34.32, CH2
37.17, 2 CH3
68.59, 156.46,
157.71, 160.78,
4 quaternary C

30

Carbonate

140-144

8.68, 2 CH3

34.54, 2 CH2

37.91, 2 CH3
74.98, 157.84,
159.14, 160.82,
4 quaternary C

31

HC1

207-209

DMSO-dé6
22.50, 2 CH2
38.00, 2 CH3
39.78, 2 CH2

75.51, 157.18,

158.37,

3 quaternary C

32

Carbonate

decomposes

DMSO-d6
14.55, CH3
17.20, CH2

37.45, 2 CH3
39.00, CH2
62.43, CH

157.52, 159.04,

160.65,

3 quaternary C

33

HC1

> 260

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

34

Para-
toluene-
sulphonate

201-203

DMSO-d6
21.65, CH3
25.95, 26.07,
26.58, 26.89,
27.50, 5 CH2
37.56, 2 CH3
44.74, 66.56,
126.32, 129.08,
6 CH
138.99, 145.86,
158.18, 156.86,

4 quaternary C

2
N



4 quaternary C DVMBO-d6 NH " 22.50, 2 CH2 H CGNY N 2 "~ 38.00, 2 CH3 31
- Nc3 HC1 207-209 39.78, 2 CH2 75.51, 157.18, 158.37, 3 quaternary C
DMSO-d6 | H 14.55, CH3 HCN 'N "NH7 NN 17.20, CH2 37.45, 2 CH3 32
Car bonat e deconposes 39.00, CH2 C', 6243, CH 157.52, 159..04, 160.65, 3
quaternary C D20 CH H37.90, 2 CH3 33 HCN N NH HCI > 260 4869, CH2
NON 154. 8%, 156033, 2 quaternary] C DMVBO-df . H 21.65, CHMSOREE, NYN' (NH
25.95, 26.[07,,.- \E&-I;a- 26.58, 26.89, 34 tpluene- 201-293 07380865 |CH2
37.56, 2 CH3 ’sul,}pi)g' nate 44.74, 6p.56HCH26. 3215129598 6 C(HCHi38. 99,
145.86, 158.)18,%c156. 86, 4 quatefnary C 17| DVBO d6 |&%-99.2154.82.37. 86,
35 H ~I NYN NYN', HCl 157-159 4 CHB 156.33,
3 quaternary C
. DMSO-d6
NN _NH, 21.14, 37.26,
R 3 CH3
I Para- 114.80, 120.70,
36| FiF toluene- | 251-253 [126.41, 132.12,
sulphonate CF3
125.82, 128.54,
4 CH
138.37, 145.49,
155.78, 157.18,
4 quaternary C
) DMSO-d6
: e 21.17, 36.95,
{ me NN 3 CH3
N N Para- 42 .60, CH2
37 toluene- 159-161 | 62.10, 126.86,
| sulphonate 127.21, 128.55,
# 128.63, 130.32,
10 CH
135.14, 138.30,
145.67, 156.18,
157.44,
5 quaternary C
) DMSO-d6
AR, 37.41, 2 CH3
YT _ 37.47, 62.73,

38 E*j HC1 > 260 4 CH2
o 64.76, 156.35,
157.77,
3 quaternary. C
( ] DMSO-d6
NN NH, 34.12, 2 CH2
MUY 38.63, 42.60,

39 ifj HC1 > 260 3 CH3
. 48.72, 2 CH2

CH, 64.01, 156.11,
157.78,

3 quaternary C
DMSO-d6

H

N NH, 37.19, 2 CH3

e 56.58, 107.94,

40 {;; HC1 225-227 |110.93, 144.00,
4

o 4 CH
152.78, 155.85,
157.47,

3 quaternary C




. CXN 65.90, 154. 82,
|N\

"HGN

0 127.21, 1
157. 44,
62. 73,

CH, DMBO- (6

260 3 CH3

156. 33,
"NH7 3 CH3 N~ N Par a-
126. 41, 132.12,
155. 78, 157.18,
CH3 N N Para-

3 quaternary C DVSO d6
114.80, 120.70,
sul phonate CF3 125.82, 128. 54,
4 quaternary C DVBQ d§
42.60, CH2 37 toluene-

21.17, 36.95,
159- 161 6210,

| " 21.14, 37.26,

36 FF F tol uene- 251-253

4 CH 138.37, 145. 49,

126

H, c'

N N NH:

86 sul ph

li 3
nat e

8. 95, ¢128.63, 130. 32,

H 34.Y2,
Ba\|J 48. 78

5 ngthp Lyw,C DVBO d6 | |
39 NN'HCI >T260 4 CH2 Ir\[J0 64. 76,
CH2 H, G
CH2 N

10 CH 135
H 37.41

toluene-
sulphonate

14, 138. 30,
2 CH3 "]

N Pa¥a- NHY 38.63, 41
194-196

115
125

12
138
156

PsO#A6 156 18,

.08,
.84,
9.95,

121.
128.
10 CH
.28, 145.64,
.40, 157.70,
158.45,

60,
54,

5 quaternary C |

GL-N7Y RTNMS 37. 47,
156. 35, 157.773 CH3quaternary.C

p. 630339 NN HCL >
70.05, CH2

42

HC1

> 260

156

DMSO-d6é

quaternary C

68.39,
.57,

CH
158.10,

2 guaternary C

43

HC1

decomposes

22

157

36.94,
45.71,

DMSO-d6
.95, 23.05,
2 CH3
25.87, CH
2 CH3
CH2
62.38, CH
.15,

158.34,

3 quaternary C

157.42,

44

HC1

213-215

15

156

37.17,

DMSO-dé
.99, 17.12,
2 CH3
34.57, CH
2 CH3
65.68, CH

.45,

158.12,
2 quaternary C

45 H;’\f

Para-
toluene-
sulphonate

217-219

22

40

21.17,

25.30,
37.20,

125.
127.

138.
156.
4 gquaternary C

DMSO-d6
CH3
24 .48,
3 CH2
2 CH3
.07, 64.37,

2 CH
68, 125.83
19, 128.61
6 CH
53, 145.24
06, 157.36

.53,

’

!

1

r

Results

given below.

of

pharmacological

studies

will Dbe



CH3 64.01, 156.11, 157.78, 3 quaternary C DMSO-d6 cH H 37.19, 2 CH3
“,¢" NY, NNH 56.58, 107.94, 40 N N HO 225-227 110.93, 144.00, i o 4 CH
152. 78, 155.85, 157.47, 3 quaternary C 18 DWMSO-d6 CH3 " 21.17, 37.03,
HCN "N "NH7 3 CH3 N N Para- 60.3%, 1@H- 41 ~o0 / tol uene- "194-196 70. 05
CH2 sul phonate 115.08, 121.60, 125.84, 128.54, 129.95, 10 CH 138.28 ’
145. 64, 156. 40, 157 70, 158.45, 5 quaternary C DMSO-d6 C'~ H 24. 12’
3715 MG 50842 CHleHCL 22501 20, 80, G GEey apghor nary C

. 39, H 22.95, 23.05,

NC N 'N YNHL N NTBeCHB:t 125 &t O a4 IGHE YHOR £ ddehp6e®Bodpds4. oD o3’ a3

45. 71, C}Qformula (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 1is
obtained in rats by neonatal injection (on the day of
birth) of streptozotocin.

10 The diabetic rats used were 8 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 “ab
libitum”, with the exception of the 2 hours of fasting
preceding the tests when the food is 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).



62.38, CH 157.15, 157.42, 158.34, 3 quaternary C CH, DVMSO-d6 N N NH,
15.99, 17.12, "3CY Y N2 CH3 44 ZN HC1l 213-215 34.57, CH H, C CH3 37.17,
2 CH3 65.68, CH 156.45, 158.12, 2 quaternary C Para- DMSO d6 NHS N NH1
toluene- 21.17, CH3 45 HIC Y Y sulphgnate 217-219 22.53, 24.48, NN
25.30, 3 CH2 37.20, 2 CH3 40.07, 64.37, 2 CH 125.68, 125.83, 127.19,
128.61, 6 CH 138.53, 145.24, 1567861157136, 4 quaternary C Results of

pharmacol qgical studies will be given below 19 STUDY OF THE ANF-DI ABETI C
ACTIVITY IIN THE NOSTZ|RAT Thepanti/digaletic aqgtivity200 hbekggppounds| of
formul a (I)Caﬂﬁpﬁpgﬁe ed-oral Iy was determ ngd on an b5 éxperinental| node
of non-ingulin-dependent di%hetes| indHled in ratsPhy ergpLgigiggLn The
non-i nsul in- depgndent |di abetyes nofel isy obtdi ned-ihn rats by aAgenata
injection{(on the day |of ?irth) pf streptozagtocin. 10 The diaP tic rats
used were |S weeks ol d.| The lanima|s wer kept|, fromét he day of ?helr birth
to the dgy of the experinepb, injan angnal House-a@ a gontrekbed
t enper at urle of %1 to 22C an8 subjected_&o a 90 -10
7 -8 -11 -10 - -16
15 -8 -9 -4 -5
17 -12 -8 -8 -14
18 -6 -4 -29 -28
1% -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 OF THE ANTIGLYCATION ACTIVITY

The compounds (1) are also capable of inhibit—

5 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

10 assaying ketamines (“fructosamines”) produced during

the incubation of albumin with methylglyoxal in the



fixed cycle of light (from7 amto 7 pm) and darkness 15 (from7 pmto 7
©aim. Their diet consisted of a main- tenance diet,-water and food were
provided "ab [libitunf, with the exception of the 2 hours of fasting
precedi ng the tests when the food is wjthdrawn - (postabsorptive state). 20
The rats were treated by the oral route for one (D1l) or four (D4) days
with the product L0 Be tEshefyisdWoohouss adhgbuhde dastfadmiTd siTati on of
t he product and 30 m nutes after anaesthetizing the animals with sodium
pent obar bi2@FOr feRBULRl O LRVEIF YT bl ood 25 sanple are collected from

the end of the taih. &yiuweyoRl sxapplener esubtisinbtad nédeamng/massembl ed in
Table I'll. These results show the efficacy of the co unds ,of. farmula (1)
in reducin%-%ché%Wﬁ%PhQQf’BWéfg?ﬁbePﬁt%aﬂTnaﬁi.l?ﬁggggg SJP§g1a+éﬁ%xpressed
as 30 8 peneehiageyevaailatien tefe gbyeaenta air Dotardwdée (ofinbercah-days of
treatment) relagtive to..DO (before .the tr.eat t). o = 1] npounds
20 ny/ kg/ P2BBINGACSSETH %21 %ﬁeD&n"fqtf%ng{fs‘)"- fé%cfn%‘%o'lﬁgo- 12 3
-10 -8 -181022M.4 Dhel iR6ubidQioR - 8s- 1dart®edlfouts ugdep -gtesile7 -12 -8
-8 -14 18 -6.-4.-29 - orl0czB - 21,17 tRe 2dna240£22:n23 - 16

330 o5 cgiajfiofs (&) eciirol o8 8%57. 35 5P%12°795 5875001 4
-13 31 -5indtbadions Berpod,-2xhelg gggntityp -of - 1ketamines 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 under 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.

——



34 -5 -15 -6 -21 37 -7
"5 -4 -26 -17 43 -4 -16 -12 -17 44 -7 -6 -22 -25 STUDY OF THE

ANTI GLYCATI ON ACTIVITY The conpounds (1) are al so capable of inhibit- 5 ing
the so-called Maillard reactions by-"gapturing effect” on the
~a-di carbonyl -contai ning derivatives such as glyoxal - this is the

antiglycation effect. This Maillard reaction inhibiting effect of the
conmpounds according to the invent&ggﬁﬁf%aﬁtudied invitro by 10 assayi ng
ket am nes ("fructosam nes") produc Mg the incubation of albumn with
met hyl glyoxal in the 21 presence or othermﬁse of a conpound of forrmula (I)

-8 -10 -15 39 -6 -6 -4 -7 40 -8 -12 -18 -18 ( 42

according/ to the nvent| sol ution aovi_ne_al.bu tvq§h /M in
0.2 M phosphate b PPBP %ﬁ féﬁ is |nCJba?e tl %ﬁ@h&%%' fﬂ?yaxal in
t he presence or otherw se of a com pound accérdcﬁ@ﬂﬂmﬁﬂﬁ@ Mﬁ@entlon at a
concentration of 10 The 1 ncubatiop is carried ogé under sterile
condi t i ons—at—3+Cc+e+—6-days—At—the—ehd—of—the—tnetbat+or—pertot t he
gquantity pf ketam nes iX0 10 nmeasured with a conmerci @Ply available
fructosam ne assay kit,{"FRA" kit, pr)duct referencg9 0757055, Rogche S. A
pr oduct s) -aeeerdi-rg—to—the HanufauLurC s—thAstrueti-oRs—i5 By —way—of
exanpl e, results obtai ngdl under these [experinental 28nditions are
assenbl ed| i n Table IV ievel of fructbsanlne after bgcubatlon of the
al bum n mwth—the—rret ||y| gl yuxoﬂ ——tre presence of L,UIIpUUHUb \I) atcor di ng
to the invention in rel®¥ion to the level of 20 frucfB8sani ne when albumn
is incubatfed with nethyiglyoxal in the absence of the conpounds (I
accordi ngrtotheTnventTom 22— TABCE[TV ConpoundS‘gi) Reduction 1H the
| ével of 4
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fructosamines (% 1 62 10 80 11 89 12 90 13 95 18 69 33 79 34 64 36
66 37 65 40 66 43 68 45 67 WO 01/55122 - 23 - PCT/FR01/00241 CLAINB 1
Conpounds of aHPeral fornula (1): R2 4 RL~-N N -T"" @ Nozdy X
RS R6 5 1 R3 and R4 &re chosen |ndepen nt y fron1the 10
groups: H, (CI C20)a|ky| optionally lﬁggtuted wi th ha-1ogen
-(C1-C5-)-a-lkyl,- - (-C1---C5). alkgié . (C3.-C8.) cy_c-lo-. alkyl
15 - (C2-C20) alkenyle optlonally substit ut ed mnth hal ogen, (Cl-C5)al kyl,
(C1- C5) al koxy, - (C2-C20) alkyn% optio { sub t|t bed wi th hal ogen,
(Cl- C5) al kyll-, (Cl- CSyEPRBRES © (@:?n&f)aijyc BERyF E i‘onal |y substituted 20
wth (Cl- C5)a|ky| (C1- Co) al koxy, - (C3-CB)heterocycloal kyl carrying one or
nore heteroatons chosen fromN, 0, S and o onally substituted with

(Cl-C5) al kyl, (C1l-C5)al koxy, - B@-Cldﬁaryl C20)a|ky| optionally 25
substituted with am no, hydroxyl thl%u ha
R17 R3
i
N\\ N
e (1)
RS R6
5

in which:
R1l, R2, R3 and R4 are chosen independently from the
10 groups:

- H,

- (C1-Cc20)alkyl optionally substituted with
halogen; -{C1-G5)alkyl, - (Cl-C5)alkoxy, . (C3-CB8)cyclo-
alkyl, ' -

15 - (C2-C20) alkenyle: optionally substituted

with halogen, (C1-C5)alkyl, (Cl-C5)alkoxy,
- (C2-C20)alkyne optionally substituted with
halogen, (Cl-C5)alkyl, (Cl-C5)alkoxy,
- (C3-C8)cycloalkyl optionally substituted
! 20 with (Cl-C5)alkyl, (Cl-C5)alkoxy,
- (C3-CB8)heterocycloalkyl carrxying one oOr more
heteroatoms chosen from N, O, S and optionally
substituted with (C1-C5)alkyl, (Cl-C5)alkoxy,
- (C6-Cl4)aryl(Cl-C20)alkyl optionally |

25 substituted with amino, hydroxyl, thio, halogen,
(Cl-Ch)alkyl, (Cl-C5)alkoxy, (C1-C5)alkylthio,
(Cl-Ch)alkylamino, (C6-Cl4)aryloxy, (C6-Cld)aryl-
(Cl-C5)alkoxy, cyano, trifluoromethyl, carboxyl,
carboxymethyl or carboxyethyl,

30 - (C6-Cl4)aryl optionally substituted with
amino, hydroxyl, thio, halogen, (C1-C5)alkyl,
(Cl-C5)alkoxy, (Cl-C5)alkylthio, (Cl-C5)alkylamino,
(C6-Cl4)aryloxy, (C6-Cld)aryl (C1-C5)alkoxy, cyeano,



(C1-C5)al kyl, (Cl1-C5)al koxy, (Cl-C5)al kylthio, (Ci1-C5)alkylam no,

(C6-Cl4) aryl oxy, (C6-Cl4)aryl- (Cl-Co5)al koxy, cyano, trifluoronethyl,
carboxyl, carboxynethyl or carboxyethyby 30 - (C6-Cl4)aryl optionally
substituted vvith am no, hydroxyl, thio, halogen, (Cl-C5) alkyl,

(Cl1- C5) al kaxy; £ { GdrEakalno t hléhrlﬁ&lyﬁ) a&gyb@ayﬂ@,thy(l%&14)@rrwoaow,
(Ce6-C14) aryl (Cl Ch) al koxy, cyano, - 24 trifluoronethyl, carboxyl,

car boxynet 19t . car boxy- ethyl, - (Cl-Cl3)heteroaryl carrying one or nore

het er oat ons chosen trqmiNc{s) }%@QQOQP&ROH%éyr Ing ubSéhbute@lrWI tribradm no,
hydr oxyl, thio, halogen, (Cl-C5)al kyl, (Cl-C5)a kox C%) QE) liyllthl o,
(Cl- C5) al kw%ﬁaeﬁ@ate@@ CE ﬁﬂoifow cH-C19) ar§| -ang - csPR 8?&? dyano,
trifluogomadiipd £icatedxylitn carbaxyset hylljy@foﬁ%bOXYthd 1Oualodm1 ng
possible for Rl and R2, on the one hand,  and

d R4 th h d,
to form witH1tRE)AléMdgen at onieh- 2 hehberdd ri ngn((ﬁlbé:tf\(}@éh‘)é S gy

conpri si ng 10@@@%%%%@ nore(da;ethrz_g@thrmoxphosen fda)m:LM)aQ;yls and
bei ng capab e bei.ng 15 substituted wi ne or re. of the follow ng

gr oups: CRy @rL&71Y - t hi Gym'ogentr(léiué‘sr)cﬁ‘?( Y1 (1R
(Cl-C5)al ky&éhb@xyﬁﬁﬁga) abkyt apbbayethGa- Cl4) ar yI oxy.

(C6- C14 aryl (4 -Co)al ko ano i fluoro bo . arb rrethyl
or 201dar boxyet hyl * 5£éﬁ&gy ”8?8 %Fﬁse g{‘eilpei’“la‘gncﬁhg f)r%Jm the g%ps

H - (Ci- CZlOéuaHkyIam@t IRGneéﬂ:@{ Rdbstont utbe vattl’mer aimemdl, hydr deyim whilo,

hal ogen, . ) al Ky,

(C1- C5) al ky a%’l %Qta#%&&l% aryl ox;c/:%) ?Jégﬁ%%f)cg%f% a(r}< }B%b\ggin (:3 aaﬁ%d
trif|uoroneBhyl corRFBGIG B hOEIMRIMMA © ororear 9% ynoreEt eroat?@ C20)
al kenyl e opthgrald y suhat i kut eg,30 sm tath@m Ev@meydeap)éhalé hchﬁ heé DgenN,

(S Uiy ol AR ot Al
amino, hydroxyl, thio, halogen {C1-C5)alkyl,
(Cl1-C5)alkoxy, (Cl-C5)alkylthio, (Cl1-C5)alkylamino,
(C6-Cl4)aryloxy, (C6-Cld)aryl (Cl-C5)alkoxy, cyano,

~trifluoromethyl, carboxyl, carboxymethyl oxr

20 carboxyethyl, _
R5 and R6 are chosen independently from the groups:
- H,
- (Cl1l-C20)alkyl optionally substituted with
amino, hydroxyl, thio, halogen, . (Cl-C5)alkyl,
25 (Cl1-C5)alkoxy, (Cl-C5)alkylthio, (Cl-C5)alkylamino,
3 (C6-Cld)aryloxy, (C6-Cld)aryl (Cl-C5)alkoxy, cyano,
trifluoromethyl, carboxyl, carboxymethyl or carboxy-
ethyl,
' - (c2-c20) alkenyle optionally substituted

30 with amino, hydroxyl, thio, halogen, {(Cl-C5)alkyl,
(Cl-C5)alkoxy, (Cl-C5)alkylthio, (Cl-C5)alkylamino,
(C6-Cl4)aryloxy, (C6-Cld)aryl (Cl-Ch)alkoxy, cyano,
trifluoromethyl, carboxyl, carboxymethyl or carboxy-
ethyl,

35 - (C2-C20)alkyne optionally substituted with
amino, hydroxyl, thio, hélogen, (C1-C5)alkyl,
(C1-C5)alkoxy, (Cl-Ch)alkylthio, (Cl-C5)alkylamino,
(C6-Cld)aryloxy, (C6-Cld)aryl (Cl-C5)alkoxy, cyano,
trifluoromethyl, carboxyl, carboxymethyl or carboxy-



trifluoronethyl, carboxyl, carboxynethyl or carboxy- ethyl, 35 -
(C2-C20) al kyne optionally substituted with am no, hydroxyl, thio, hal ogen,
(C1-C5)al kyl, (d-C5)al koxy, (Cl-CS)alzeylthio, (Cl-C5)alkylan no,
(C6-C14) aryl oxy, (C6-Cl4)aryl (Cl-C5)al koxy, cyano, trifluoromethyl, -

ca{ _boxy:l, @Qr}%q;(y{ret h§l o_r%(E:]ar boxy Zﬁ d et hlyl th (CSl-g/C:B) cycl ogt%yl' yal kyl
optionally substituted _w am_no, roxyl, .t.hi o, hal ogen, . - al kyl ,
(Cl1- C5) al koxy, (Cl-T5)aPk§PY AV 1o@etEs) al kAPt t (%g’- WYFST oxy,

(C6- Clﬁ) ar Wi(t@lh- %ah&gy&ywa@h 1, trtlﬁﬁugr l()llﬁlfude_n car boxyts) eakboxynet hyl
et or oat o COOseHE HFOIAL 0, (G Ut SpETORGRey 10 SEEer | £ HESHeT PR arm no.
?gr gégd i kt(lfaieo7CMI @%%moicyg Cl- lCFob:aLK%Uélg a(é%l ®1T9¢kmé31(k%£5csill- ES) al/kybt hi o,

- al kyl amino - aryl o - aryl - s al kox cyano,
trifluor ow&Fﬁ%%ﬁﬁglﬁS%gﬁ' cé?ﬁgé%'hylc ?%%4”8%‘§<K%¥9hy 2 gatboxys
ECB-C14)arﬂthym)onalIy.substltuted wi th am no, hydroxyl, thio, hal ogen,
Cl-C5)al kyl, (d-C5)aLk Cl-C5) al kylthio, (C1-.C5)alkylamn
(o oy aryl oxy. (b €hd) BFy PECEH RS ATy SRS TV  PUSy aret TS
car boxyl , dmrgaxqareomyl oh;sanbo&:yengl\mt yl, s @@ﬁi C13) leaQ’é’r%ﬂ/ ¥Cal’l’él ng
one orq dror .cposen tram N, 10, nd op Yy -8 tute
w th 2o e SO RERORaARaEe™ N At TP (Mo Ry
(Cl1- C5) al kylGhi@5) 2Bkyt1- C5) al K¢lafPn@ lX®@ex C14) ar yl%&y@S(%kE14¥laPy| -

(C1- G5) al kopgy, - €y 9k v Binfihgor omet [vyé . ceal Bopiloxy car boxygeehyh a@%1-
car boxyet hy| C6-Cl4) aryl (Cl1-C5) al kyl optional l@éfé?)lli’ stituted. w tE am no,
K

(
hydroxyl, tifi;ChhpbleRY 30 TXa2@S5)al Ky L1I{Eer y, (EFFESTARKyI t hi o,
(C1- C5) al kyHambdoyméCayClbyakEroxy €y C14) aryl - (Cl- C5) al koxy, cyano,

triflupronethyl, Ca[b?@él_cm)aryl optionally substituted with
amino, hydroxyl, thio, halogen, (C1l-C5)alkyl,
(C1l-C5)alkoxy, (Cl1-Cch)alkylthio, (Cl-C5)alkylamino,
{(C6-Cl4d)axryloxy, (C6-Cl4)axryl(Cl-C5)alkoxy, cyano,
trifluoromethyl, carboxyl, carboxymethyl or carboxy-

20 ethyl,

- (Cl-Cl3)heterocaryl carrying one or more
heteroatoms chosen from N, O, S and . optionally
substituted with amino, hydroxyl, thio, halogen,
(Cl-C5)alkyl, (Cl-C5h)alkoxy, (Cl-C5)alkylthio,

25 (Cl-C5)alkylamino, (C6-Cl4d)aryloxy, (C6-Cl4d)axryl-
(Cl-Ch)alkoxy, cyano, trifluoromethyl, carboxyl,
carboxymethyl or carboxyethyl,

' - (C6-Cl4)aryl(Cl-C5)alkyl optionally
substituted with amino, hydroxyl, thio, halogen,

30 (Cl1-C5)alkyl, (C1-C5)alkoxy, (Cl-C5)alkylthio,
(Cl-C5)alkylamino, (C6-Cl4)aryloxy, (C6-Cl4)aryl-
(Cl-C5)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 one or more hetercatoms chosen from N, O, S
and being capable of being substituted with amino,
hydroxyl, thio, halogen, (Cl-C5)alkyl, (C1l-C5)alkoxy,



car boxymet hyl or carboxyethyl, it being possible for RS and R6 to formw th
35 the carbon atomto which they are attached an mnmenbered ring (m

bet ween 3 and 8) conprising or otherwi se one or nore heteroatonms chosen
fromN, O, S and being capable of being substituted with am no, hydroxyl,
t hi o, hal ogen, (Cl-C5)al kyl, (Cl-C5)al kaoxy, -26 (C1-C5)alkylthio,
(C1-C5) al kyl ami no, (C6-C14)aryl oxy, (CB-7 I4)ary (Cl-C5)al koxy, cyano,
trifluoronethyl, carboxyl, carboxynethyl ¢ carboxyethyl, or being capable
of formng with the carbon atoma C10-C30 polycycl 5 residueoptionally
substitutedw th am no, hydroxyl, thio, halogen (C1-C5)alkyl,

(C1l-C5) al koxy, (A -C5)al kylthj yl apg RG; v aryboY4)ar
(C6-Cl14) aryl (@&%?E“ﬁ(ﬁw cy@%&?%%%@béhet @ﬁ%%@%%g} cag%ox?/mf)t hé/l

or carboxyet hyt1.¢6)dedng pegsndl e tfiworoheethi/k r ogefpcatybm grargoxymetny

het er ocycl oal Kyl or heteroar 10 group to be substituted with a

(Cl- C5) al kyl , @B RYcl oal kyl, (Cs- Cl4)ar' (C6-Cl4)aryl (Cl- al E}/I Er
(C 1-C8)acyl groupingwbepebls, ofiienmiRg eill the £apras éiema zhydtly KoY6r R3

and R4 represent. a hydr.ogen, : +0r inandh R oaiye deibl nedicae
above wit h2t héeé@é‘gﬁ)lé&&r?%@fqh){, h:“\?\Jﬁﬁ?“t e edjgnltﬁsiagﬁngf (Eﬁ@ cg)/rrpa | o

ds. of -
formula | in wditeBs)altd, R1<FDBlkaoxyi (Cm%amltﬁiq\/mgﬂ:-é?a‘ﬁi'a_m'lﬁjkg' ﬁ%g‘éhh“ R3

= R4 = Ha-nd-_ . RS =4 clsc Sydmedty| - Sydrsoxaz@indrorasgthwel | cabokhe
tautomeric, e r?’ﬂolxgrrer' cé,_'cgla?aa@?er eoizsorrer/i C g%\d epine forns and the
phar maceut i caldyrbasyegtiaboe cadayety. conpounds of formula (1) according to

g aim1, in Wﬂi%i% o3 d60ges . niBogEoraommds ohetemuytma(ky) ecberaiPag to
aim1, in which a R6 formwth  car ) Leh theycasmr
attached af m3feNpeP OF fsHBSQtéeg]eW\'&bean@ig%a&%c@rre’g?é%n%\@or 9dt(hg{wi Sg bne
or nore het er q@®L 14080HEn -CopatkN, 0r0(C BCAMACWETEHP c 4 HERubdIS™ ft'ed"Gi T h
am no, hydroxy n Slokn Gt kHd ReGEpeagahkaxyydrogen, then F
(Cl- C5) al kylthrié&rte'(t'&%?&g?aﬁ% an | &.ce-c 1 4éar)d/ ! (5B: G dho)ny! (C 1
“Cs) al koxy, cyand,R4 eri Liardifet Bre ¢8FRGR\AS 28 P’Boxg Pﬁﬁ of"” car boxyet hyl ,
- 27 or form wiikhné k&crRIdroof dieararap@lifisOsDfopmiujec il whichiesi due optional |y
substituted with am no,_ _hyd yl,,. thio, hal ogen, (Cl-C5)alkyl,
(d-Ch)al I}éxy, (C1- CSWI K Ft%i—oﬁ‘ (Ct- C5gal kyl am no, (C6- Cl@ aarryé oxy,
- 5["\_d R3_=¥{4 =Me,_orR1= _2 ::Xne aerR3 =._.R.4__-—_-____T,
R5 = H and R6 is 3-methyl-5-isoxazolyl,

as well as the tautomeric, enantiomeric, diasterecisomeric and epime

forms and the pharmaceutically acceptable salts. ‘

2. Compounds of formula (1) according to Claim 1, in which R5

25 hydrogen. ' . .

3. Compounds of formula (1) according to Claim 1, in which RS a

26 form with the carbor atorn o which they are attached an m-member

ring (M between 3 and 8) comprising or otherwise one or more heteroator

chosen from N. O, S and which can be substituted with amino, hydroxyl, tF

30 hmogen,(C1-C5)mkw,(C1-C5)akoxy,(C1-CS)NKyMﬂo,(C1-CS)&kWanﬂ|
(C6-C14)aryloxy, (C6-C14)aryl(C1-Cd)alkoxy,  cyano, trifluoromett

carboxyl, carboxymethy!l or carboxyethyl,



5 (C6-C 14) aryl (C1-Co)al koxy, cyano, trifluoronethyl, carboxyl,

car boxymet hyl or carboxyethyl. 4. Conpounds of formula (1) according to
CGaiml, in which RS is a (C2-C20)al kyk7group substituted with amno,
hydroxyl, thio, halogen, (d-GC5)alkyl, 10 (Cl-CS) al koxy, (C1l-CS)alkylthio,
(Cl1- C5) al ky®&am Aerm (@8-t814) eyl @ﬁybdﬁa@ﬂ%ar&éﬁ%ﬁ@%l w%ﬁgg@bf tri-
fluorometh r hoxyl Ik C 0X . . 5.

fornula (I {igé’g?r‘%)né nggn%ﬁﬁwlr%tdﬁqént 1%11!%%& R5 V%a/:'n’ﬂh R@%P{?'Cﬁ%& P¥¥bm

(C1- C20) al KPi@roups 1B2bpgeonal |y sW@istddiaEklyl, with adinas fyokexy)

i hal - - vl , Co)xal_koxy,  (Cl -C5)al kyl {.hj.o
E?:|10C5) aﬁkgg% %?%(1@%14 (g'ryl( g)%} %@gfﬁ%a{;ﬁ:ﬁg, (C%—CK(%)C;AJWI‘P@%O,
trifluoPoneth§r Clddrsosy(Cl-at dbkymet hyl opacar boxyetrhiyiludoket pmpounds
of formula d4ypasgar did&’ﬂ&}%ﬂé‘tﬁ}g? off Cgfﬁ'&?efjt,ﬁe}& 5in which RL and R2

are chosen i ndependently fromt groups speci in daiml V\{ith t he
exception of-the hy&GFRHNHonPand Rewrl RB) eewesding atbydregen.1 25 7.

Combunds ol i € av<arn o G o L Vo gh T and Tare

w1l .
met hyl group and R3 apd R4 represent a T preparing a
corrp)c/)ung actotifng togyéFS?%ll conpPiSing rBadtigeR.a conEdurth)afligener al

30 formdl a (¢1)CR2 a3y | Ih(&LgSWM%th}é\,‘r glgrglecpa_}@gpgdp}ﬁfliaan%?;% and
R4 are as dgfjin bove, wit onpound o .
(I\/)aror (V)F%‘ng‘%%éﬁi%?’o .6‘%24%81’&%(%-%)@114%% CYEDP. (189i(V) i
whi ch R5 arfil Rex ame thy ldefdangobapby ecanboffmes hiy 1 1 hyd rigsxpbhind,19r oup, |
a po&ar solyent in he RERAENSE %%f%%fggﬁffca%%éﬁ‘{ NS Tlaim 1,

in which R5 and R6 are chosen from (Cl-C20)alkyl groups

S5 5

15 optionally substituted . with amino, hydroxyl, thio,
halogen, (Cl-C5)alkyl, (Cl1-C5)alkoxy, (Cl-C5)alkylthio,
(Cl-C5)alkylamino, (C6-Cl4d)aryloxy, (C6-Cl4d)aryl-
(Cl1-C5)alkoxy, cyano, trifluoromethyl, carboxyl,

carboxymethyl or carboxyethyl.

720 6. Compounds of formula (I) according to any one
of Claims 1 to 5 in which Rl and R2 are chosen
independently from the groups specified in Claim 1 with
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 reacting a compound of general
30 formula (II)

FI?2 H F|?3

R1/NYN\/N\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)



'5 9. Phar maceut i cal conposition conprising, as active ingredient, a
conpound according to any one of Clains 1 to 7. 10. Use of a conpou

according to any one of

10 intended for the treatnent of pathological conditions associated
the insulin-resistance £yndrone. Rlp Use pf a conp qﬁ apqﬁﬁﬁlng to any one
o? n er

of dains

1 to 7, for the manufactur a nedi ca ded for

treat ment of diabet§% /{5\%%% Use R a cRBpound accarging Re any one
the mand

Clains 1 to 7, for

man cture of a nedicanent intended for the

treatment of pathol ogical conditions due to the formation of AGEs.

of a conpound according to any one o

20 Clains 1 to 7, .for the

nd .

Claims 1 to.7pgfar the manufacture of a nedi canent

with

t he
of

13. Use

manuf acture of a nedi cadhdht intendehvgor the treat ment(Vaf pat hol ogi ca

condi ti ons

angi opat hy,

10

15

20

sel ected fromrenal conplications, atherosclerosis,
Al zhei ner' s di sease, neurodegenerative diseases and sen

in which R5 and R6é are as defined above and R7 is a
methyl or ethyl group, in a polar solvent in the
preéence bf an organic or ihorganic acid.

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
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.

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
Claims 1 to 7, for the manufacture of a medicament
intended for the treatment of pathological conditions
selected from renal complications, atherosclerosis,
angiopathy, Alzheimer’s disease, neurodegenerative

diseases and senility.

ility.



