~ WO 01/5512 FROL/ 00241 Am ne-contai ning derivatives of
-di hydro-1, 3, 5- m lm llm d their therapeutic applications The present

i nvention re ates [ g gmne- containing derivatives of
di hydro-1, ewhlch 5 are useful |nthetr ol ogi cal
condi ti ons “Eﬁbﬁﬁ .NNN R3N Sl ,- (1) RS R6 assom a edizgmth t he

‘insulin- resmiﬁaceoﬁﬁaﬁhgﬁs deéM%l%%t %ifn'd'lgxy%%:rd-\iatj MRS yOfa iy dr 0
1, 3,5-triazine having hg %fycaem C properties _have ‘been described in

JP-A-73 64 088 and JP3K ATofherapguticmappliir@tdaitent invention is to
provi de novel corrpcm@ds Bﬂéls@ﬁt' ”DiﬁVéHthﬁperféFéteghe sbj egdinef the

t |nven iQn.i s us, a . conpou neral _formula (I nvx/mch R1,
FF)QrZ?SeRg and SOGF8apenI, erwa'ﬁﬂfvng %ho‘%e‘?’?g Teeb e%d%n'fﬂ/aﬁ’%%n
(C1-C20 i’allklastle sifeshilt uiredthe (tt'c’rlgﬁrtwei‘ﬂ: Vi £ hpahhllaﬂklglgmcaﬂ.cbgﬁ@)l&llbﬂs,
Cl-C5) a a ye substituted or
(()t hervm)se & éo\fn(lt(a:% %8 éz‘n% %‘éﬂldlr}(yqesj(%lg ‘%/
(C2- C20) al kyne subgmingt-ednde igtimer wi séemvbtlhabogemf(adz‘,&y@ﬂwl ,
A - C5) al kgx Wi
ECl CSg al k Ig (ISCIt % oi?aﬁ%% i%?%%@%:?oagkg?@g%?%sl né'ltag’r?e or nore
het er oat o e@ﬁo%ﬁcffrl@ﬁlemJ 188 el IR- Adfhelf‘ﬂm & with

(Cl- )@l kyl, (Cl- ghlaldiaxyof - tﬁ@pg%kamlwer@@ral ky! t%U?ﬁ'tdvtl'&eEd or -
2 otherw se vvlth am no, h){dr%%/g t hi o, haI ogen, , (O -C5)alkyl

(O - C5) al kBRYEL( EPTESIRIASy LR BEARER eSS { C6- C14) ar yl oxy,

(C6-C14) aryl - The subject of the present invention is thus a

compound of general formula (I):

15

in which:

Rl1, R2, R3 and R4 are chosen independently from the

groups:
20 - H,
- (Cl-C20)alkyl substituted or otherwise with
halogen, (Cl1l-C5)alkyl, (C1-C5)alkoxy, (C3~-C8)cyclo-
alkyl,

- (C2-C20)alkylene substituted or otherwise

25 with halogen, (Cl-C5)alkyl, (Cl-C5)alkoxy,

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

- (C3-C8)cycloalkyl substituted or otherwise
with (Cl-C5)alkyl, (Cl-C5)alkoxy,

30 - (C3-C8)heterocycloalkyl carrying one or more
heterocatoms chosen from N, 0O, S and substituted or
otherwise with (Cl-C5)alkyl, (Cl-C5)alkoxy,

- (C6-Cl4d)aryl(Cl-C20)alkyl substituted or

AR
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(C1-C5) al koxy, cyano, trifluoronethyl, carboxyl, 5 carboxymethyl or

-car boxyet hyl, - (C6-Cl1l4)aryl substltuted or otherwise with am no,

hydr oxyl, thio, halogen, (d-C5)alkyl, (Cl-C5)al koxy, (Cl-C5)alkylthio,
(C1-C5) al kyl am no, (C6-Cl14)aryl oxy, (C6-Cl4)aryl (Cl-C5)al koxy, cyano, 10
trifluoronethyl, carboxyl, carboxymethyl™ or carboxy- ethyl, -

(d -C13) het groaryl carryj g one,or nore _hete oatonﬁ chose ironlN, 0, S
and substl?E% %Fe otﬁgk se® W PR anlh%drﬂ§8ﬁoxyl #fi o, ﬂ% B9ER: 15
(C1-C5) al kyt1- Cﬁmaﬁﬁyalkoxy, (CL-C5) alkygkyhi o, ((m1€55ahkyyhnhmo

(I BRI, (oo, GBI,

car boxyl , car oxyme or “car boxy 1'ng po
on the one(ClﬁchbﬁakOaﬁd R3 arandy, omrnﬁéumﬂﬂmeﬂMmki tocaobﬂxmﬂth t he

ni trogen a&QPb@QyﬂeEE9@96§dcékBBx&@tB?ﬁ“ee” 3 and 8) CO”DFISIHQ or
ot herwi se one or nore eteroatons chosen fromN, 0, S and being capable of

bei ng substituted wilff- Sﬁé BFY%DréuBﬁtﬂﬁétﬁélI@ﬁnn@t§?6Wﬁ§e 2%15hKi n
?grggﬂ | kaﬂamp hal aggd: Al c:14) CS|) alHe . (Qﬁ) )—:-?1: kOXy(ciCtskCémyKylthl o,

- a , ar cyano
trifIuoroni%ﬁgkg?éékg5¥yl 2?%6%§%@#§§&' o ca?ﬁé&y%%ﬁéfing%ﬁB gnd R6 are
chosen indé@éﬁdmnohyyﬂo&pmthe ¢COuPsL) aryH(Ci- Cﬁlamkekglkyl sybsbituted or
ot her e ] dro Lo, | pgen 1- C5
(C1- (§|k§§5918§§§@§§2p§y|t XLbO%QEJCSE§F§yF¥wF%g ? g%ﬁﬁ?aY?loxy,

( C6- C14) argtled, C5) al koxy, cyano, trifluoronethyl, carboxyl car boxymet hyl

or carboxy- ethyl, _- sub her se th am no,
hydroxyl .t hi o, haloéggzcggghékg¥bsg?l é££§%§ﬁ€5 d¥ mo¥b

(Cl- C5) al KyeERFEAtERE- c&f}}%wm aﬁ)ﬁ% N, (cB- Cc1%) &1 ossybstltuted or
(C6- Cl4) ar ythetwlhral k@xyh Ccyamono, trlﬁyagbggmghylthg@rboxugloggﬁboxynethyI

01 CaORY 1PN sy B (G2 QUL IcHe, st T LUt ed ot piherynsentbin  ani no
(d - C5)a|kycaﬁtamalkymﬁmihé)aryldﬂﬁ qI@B-Ci Nyl ( Cl- C3patkdxsrytyano,
trifl uorom@&@y{zs GaLBaYY! . CARDRKYIR! Ryl; L0, GRERYANA 10 e&gﬁmx

(C3-C8) cycl oal or ‘ot herwi sé roxy "t hi o,
hal ogen, (Qﬁrbﬁ¥xmﬁyhyl pricesbakkeryl(d - C5)a|ky|th|o (CI C5)a|ky|anino,

it being possible for R1 and R2, on the one

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 heteroatoms
chosen from N, O, S and being capable of being

substituted with one or more of the following groups:

25 amino, hydroxyl, thio, halogen, (Cl-C5)alkyl,
(Cl-C5)alkoxy, (C1-C5)alkylthio, (C1-C5)alkylamino,
(C6-Cl4d)aryloxy, (C6-Cl4)aryl (Cl-Ch)alkoxy, cyano,
trifluoromethyl, carboxyl, carboxymethyl or
carboxyethyl,

30 R5 and R6 are chosen independently from the groups:
- H,
- (C1l-C20)alkyl substituted or otherwise with

amino, hydroxyl, thio, halogen, (C1l-C5)alkyl,
(Cl-C5)alkoxy, (Cl-C5)alkylthio, (Cl-C5)alkylamino,

35 (C6-Cld)aryloxy, (C6-Cld)aryl (Cl-C5)alkoxy, cyano,
trifluoromethyl, carboxyl, carboxymethyl or carboxy-
ethyl,

- (C2-C20)alkylene substituted or otherwise
with amino, Thydroxyl, thio, halogen, (C1-C5)alkyl,



(C6-Cl14) aryl oxy, (Cb6-Cl4)aryl (Cl-C5)al koxy, cyano, 15 trifluoronethyl,
-car boxyl, carboxynethyl or carboxy- ethyl, - (C3-C8)heterocycl oal kyl
carrying one or nore heteroatons chosen fromN, 0, S and substituted or
ot herwi se with am no, hydroxyl, thio, halogen, 20 (d-C5)alkyl,

(C1l-C5) al koxy, (Cl C5)al kylthio, (d-tC5)alkylamino, (C6-d 4)aryl oxy,

(C6-d 4 t hyl I
E:ar boxy)m?'[ Ky “of c?%)qé}(ygﬁ f(%a@%)k%ha%ﬂ%(mgug?tll tcg’?reg?%%i g)tlﬁlervvl se with
25 anino, Hyhr&dd) amHiaxy shal odés,-ClE1agm)lalddyiCh ) y1BbxE5) al kewpno,

(Cl- G5) al kyptihiQo bR nal KHaMARM1 , ( Rrid AR box
(Ce6-C14) aryl lCl 85) al lf(%,)w cyanod%%’trl fl uoronet hyl, carogoxfl:lar car boxyrret hyl

or carboxy-® YH-yI, 30 - (C1-Cl3)heteroaryl carrying one or nore _
het er oag ons chosen -f r@p-N20,a 1% @ §ub§thtutéd r OtReLwise Wildh am no,

hydr oxyl , th| O haI o] 1-C5) al k al koxy, (C1- yl t hi o,
( C1- C5) al ki %%géﬂé'gryl oxg‘h %CG C%?)]é?%ﬁ ng5 (¢t )53;5%3‘% ' cyano,
Eri fl uo; onﬂFﬂiWCS)edﬂdmms?/I bo(axb@wasmkmthoo car u@l}‘%gwlky‘lamlﬁlod |
C6- C14) ary, ubst it r th am ng roxyl,
thio, hal og(eC(I?OCﬁif@éé%é)ﬁ Kyl | é% g}‘lg R gf’%éé) PRt hi GYano.

(C1- C5) al k;nrarﬁln@roqm) arqﬂré)oycyl( %C@moaﬂme-tmﬂl @)aldwhoxycyano
trifl upgomety car boxyl car boxynet hyl or carboxyethyl, it being

possi bl e for 5and toformvmth 5 the carbon atomto which they are

attached an m nenberléd SHFVTHWEIMen SusEl BYtedmpPrsi PFherwiseher wi se
one or nor gihet era@ﬁtm qmlecslx Iom thid, Sha2Bgehel ngcqamblaqw‘l bei ng

substitute t hydr o t hal ogen, (Cl-C5
(Cl- C5) al kgfﬁd Cj%d &joxé‘s) al k % ?‘@’1%%}31 kyl éﬁh(l 765) Yéf&)lé’r%/l oxy,
(C6-C 4)ar y(IC(6CI:1@5)aa1yk1@>§qy,, cyar((r6—tcr1|4f Iau@'rlqmai—m& ,almq"yboxyl cyaardjoxynet hyl

or carpoxy forJu pg car bon_atom a
Cl10-C3 g)pol%%%éﬁogrorr%gtlh IQ%ls?tjtb:%ta':te‘d or "ot 'tcﬁlr%oxﬁ’

hydroxyl , thyl hal ogen, (Cl C5) al kyl, (d -C5) aI koxy, (C1 C5) al kylthi 0,

(C - Cs)al kyl am no, - ((@@ﬁsf&)rfgaex%ycl(é&]&lﬂ) @Eﬁﬂ.’{/gg@rﬁg KQ¥Y mdzano,
trifl uororrglretﬁ{é) car box;g/lH car boxynet hyl car boxyethyl, 20 it being

possi bl e f 3OS gERCEEBmM %?015 Het eIOO Sy ciRAl P HEiRY o0&y group
to be SubStolthldatrﬁ;dsw t hwd th( Clagihal, Kyl hyid@d«63),cycleealokyl , h(a@@g@lﬂ) aryl,

f:g?'rpgun (F(lcé“éﬁf)l%' Iiyl or (CEIClC@)Sg 3ilkogtr oup, WItElt Ia,% a)_(& $han of t he
(Cl- CS)alkylamlno, (C6-Cld)aryloxy, (C6—Cl4)aryl—
(C1l-C5)alkoxy, cyano, trifluoromethyl, carboxyl,
carboxymethyl or carboxyethyl,
- (C6-Cl4)aryl substituted or otherwise with

25 amino, hydroxyl, thio, halogen, (Cl-C5)alkyl,
(Cl-C5)alkoxy, (Cl-C5)alkylthio, (Cl-C5)alkylamino,
(C6-Cld)aryloxy, (C6-Cld4)aryl(Cl-C5)alkoxy, cyano,
trifluoromethyl, carboxyl, carboxymethyl or carboxy-
ethyl,

30 - (Cl-Cl3)heteroaryl carrying one or more
heterocatoms chosen from N, O, S and substituted or
otherwise with amino, hydroxyl, thio, halogen,
(Cl-Ch)alkyl, (Cl-C5)alkoxy, (Cl-C5)alkylthio,
(Cl-C5)alkylamino, (C6-Cld)aryloxy, (C6-Cld)aryl-

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

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



25 which: a- Rl =H R =H R3=H RS =CH3, R6 = CH3 and R4 =

-phenet hyl , phenoxyet hyl, 2-phenylthioisopropyl or benzyl; b - RL =H R2 =
H R3 =Hor CH3, R4 =H 30 nmethyl, butyl or phenethyl, R55 = H or ethyl
and R6 is '3-nethyl-5-isoxazolyl, 5-nejhyl-3-isoxazolyl, 3-nethyl-
5-pyrazolyl or (5-methyl-3-isoxazolyl)methyl, ¢ - RL, R2, R3 and R4

‘represent 3(611@'59%%{ ta‘?r@no,3.5 as((\ggl_h@%}ggo%ggtorrer(ic%z_cel%% i Qmeric,

di astereo isoneric and epineric forns and t armaceut 1 cal'l'y “accept abl e
salts. The EXmCeIsi 6P+ menbE¥eaori ng ForfePyneehvhd REsrHoxyder st ood to

mean in parddr@d:@mexsat Wat@d-ydAgernhypl, such as a cycl ohexyl, piperidinyl
or tetrahydropyranyl g%oup. The expressi on_pol ycyclic group forned by R5
and R6 is under st ood tBSHBEN PAFFHtionEP¥ y Reuli¥id t BedS €8FBoMiddht ai ni ng

pol ycychi ¢ tiiedupcaritohn pabin culdr whisher @heéyr esei:.ﬁble-aﬁta@héﬁCma&l{] group

of conpounds of .fornul a.(l is that in ich R5 is hydrogen. Another

particul ar HEW}%‘B)%?G[B;O g\#}démof EeﬁUeFBr\é\gl aarﬁ?) é)s t%’é‘fp' M cR*R5 and R6

formwi th tdtdhervardsonom¢ onrt onotd clhe t dveya tasres athaekad faromMenbered ring

(m bet ween n co LShNg er w se..one. or re heterqatonms chosen
B ethor ERDBIRY 8F, RIFLY SEuR Hlelw B tonaar

fromN, O, erng capa ern one or Trore of
t he fol | o rEsygr-oupbior Clha@byaeRry| , (GG, alpdk ox \ICL -CE1-adKpratvky| -

ani no, 1§ O -(a)-al=h @ity 1(F +-d55) a#@YL@@QQlk Bnl4) arlos-c14) aryloxy,
(C6-Cl4) aryl (C1-Ch)al koxy, or farmwth the carbon atom a Cla/- CB(X pol y-
cyclic resi' é%?t’?yi]u(t%ldcosr) ORI se YRR Cani no EY 3G YFASEAY.L -t hi o,

hal ogenj (@ﬁx@@wmymaﬁmﬁﬁﬁ?{mm cl(aﬁiflb&;‘@@dﬂﬁyit hi o, I(Cl- C5) alhklyl am no,
(C6-Cl4) aryl oxy, . (C6-Cl1 ry 1.C5) al koxy, . .cyano, trifluoromethyl,

car boxyl , )égrb ¥ thﬁﬁp%%f arBox v 8F Ry Y A‘(Y\;]ottl'he% ar EPEGPEr {rdlip Sof
conpounds 6f10-Z3 O opmilyaydlid s resdtduen whibsht iRmtad R aehehodear

W th G e R arals DLt e ) " BB el o

( C1- C5) al kyIGITCS,) aldsr5) al k{Fhnf aba 189l ticse C14) dEH-6%y alkylamino,

(C6- C14) ar yldeCt1@9)alkidss, cyan@e-cii)aliar@reidy)lal idnboxyl «yeaiddoxynet hyl

or carboxy- ethyl. A mpre particul ar group of conpounds of forrmula (I) is

that in V\hithHtjli¥°§r‘?c5‘le|§’y§'r'e chos‘cqe"iﬁrabo’9y L, carboxymathyl or
carboxyethyl,

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-Cl4d)aryl,
(C6-Cl4d)aryl (Cl-C5)alkyl or (Cl-Cé)acyl group,
with the exclusion of the compounds of formula I in.

25 which:

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

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

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

¢ - 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



35 independently fromthe groups specified above with the exception of the
‘hydrogen atom and R3 and R4 represent a hydrogen. Mre particularly, a
preferred group of conpounds of formula (1) is that in which RL and R2 are
an al kyl, advantageously nethyl, group and R3 and R4 represent a hydrogen.
The invention also relates to the taut®neric, enantioneric,

‘di astereoi soneric and epineric _forns of, _the conpounds.of general fornula
(1), 5 The THHDATRE GV CEREAL 1 GHIRAE F1)Y hoSSese TREYFE CRNEARYAN at oms

whi ch may kgroapnosalified or disalified with organic or inorganic acids.
The conpounds of geperal forpula (I . . pr red reacting,.a
conpound of general eor%?aeg%ﬁgnlog?ﬁ#%lcﬁﬁ% P ;fgmeﬁlHC%% %nsl ch R1,
R2, R3 and &R4l e &s defienetioabove, meah an ophponadlyf syésdriglutiest mul a
(L), £ Vel¥pde i RBing &@lﬁﬁ%ﬁ;l?:ggggﬁ< LBR7in RBaREiBa1RE in which

R5 and R6 are as defined above an met hyl or ethyl group, in a
pol ar sol véfenqist x8&dfMe et hanol or dimethyl formamide) in the presence

of an 20 organi ¢ aqi hd#OfcEX@PLRoGRRIPI - SbHE 6faGicmAla Qfr) an

i norganic acid_(for, exanple hydrochl oric acid). The conmpounds of general
formula (11 &t &’bd&ﬁ%?%ﬁs& ¥8%is is routine to every person

skilled in the art.andhed | pateitalagxampteuson®i2S eotbbpoaads onof
describing t he synthesis_of.such _comound (FR, 1537604, FR.2132396; K H.
Sl ottaP nd .rmi'l?c%e(s het® 1elra. : %Zggfggb%,s 1%@%; ié Eff)oﬁa‘f‘a'ﬁg%l, %gfeA.
Parrino, EarRogowabeon to Freednarthey @rg. aCfemhed 989 (BhemberFeR5; S. L.
Shapi ro, V. A. i Wy, L e : : 195 3728,;
S. L. Shapi rfg,nié(r&.{ kI%ée:{:r rino 3 a%gj&Lgﬂgggg ﬁwla%@n? 86 gﬁﬁ%‘é’#’% %515%8 81),
4636). - 7MOoRRe RFFAAIUcEReEPRgIre™ Re [testndninbEAndt CGPIE usef ul
in the trexymdiy Pabdol ogtedl wicBndinld WS ASSOCHAt eHeWAN 1M ng

char ackor| BB r(CQTCED GV - REAE o R Pl | COoES Pridsde
Medi cal e, B3 AHo,26 (CINCS) BAkoxy[1- GTT)-CanNe liky lithial ,ved der cd 4)argd ,nunber  of
pat ol 09!l e s dtps, and more parti cularly
or form with the carbon atom a C10-C30 poly-
cyclic residue substituted or otherwise with amino,
20 hydroxyl, thio, halogen, (Cl-C5)alkyl, (Cl-C5)alkoxy,
(Cl-C5)alkylthio, (Cl-C5)alkylamino, (C6-Cld)aryloxy,
(C6-Cld)aryl (Cl-Ch)alkoxy, cyano, trifluoromethyl,
carboxyl, carboxymethyl or carboxyethyl.
Another particular group of compounds of
25 formula (I) is that in which R5 and R6 are chosen
independently from the groups:
- (Cl-C20)alkyl substituted or otherwise 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-C5)alkoxy, cyano,

trifluoromethyl, carboxyl, carboxymethyl or carboxy-
ethyl.

A more particular group of compounds of

formula {(I) is 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



10 di abetes or NIDDM, dysl atupi daem a, obesity, high blood pressure, as
-well as certain mcrovascul ar and macrovascul ar conplications such as

at heroscl erosis, retinopathies and neuropathies. In this regard, reference
may be made for 15 exanple to Di abetdg voI 37, 1988, 1595-1607; Jour nal
of Diabetes and its conplications, 110- 119 or Horm Res., 1992,
38, 28-32 ARNY I onpounds of the i nvention have a high
hypoglycaenlg %%F%V|#§§158&$he ‘conpounds according to the present inven-
tion can al so be ufég tonveraiomhedsioc tehptesaticonshe whachomesicn
particul ar eﬂaﬁtagmte% Or RL L0851 5o ﬂgyéec%og' ¥EPR¥LAL %ﬁﬁ% pgoduct s
noted AGEs which are derlved fromthe glycoxidation reacti et ween 25
gl ucose, i t&eograROressdet waneared feymHe dfilno  functional groups of

prot ei r5, i ncl udi thtéﬂecsﬁpsahhgd oﬁfalg}é@éxdalr e RS fqr) g peakkan of
gl yoxal exanp | ndeed, recently publlsh d data cl y show 30 the

i mpact of k@ﬁ F&ﬁﬁge@onﬁFogﬁtlw IChNePRY. al MONoPA ﬁ§ﬁﬁ§nt°r 2000, 15
(suppl 2), disihl)L,flem v\ﬂ.tdhero&sﬁrﬁrd)ﬁrs,mﬁrz_:fwmracslcm sease and ot her

neur odegenerative seases_ (G gocg . 9 15 1 1039 2; Brain
Res., 2001, 888(2) h’f56)°.°‘“?%8n§§ £ O na?‘*?%%r% %@f a@s)o §
i npor t ant pmepamdt by rmdtcigm@swn@bum@giocﬁoﬁdmraln ﬁ:mmulcajl (aTrI Ji n

di abetjgs, and also in senility (J. Neuropathol. Exp. Neurol., 2000, 59
(12), 1094). The subject of th pre nt inyention is there fore al so
phar maceuti cal conpositions c r|5| active ingredient, a conpound
according to the |nvent|on @ese ﬁr eutical conpositons are 5
particularly intended for pat hol ogi cal conditions due

to the formati on of ACEs, uch s, in, partl ul ar, renal conplications,
at heroscl erosi s, angiopathy, Al zhgy nerhﬁqdlsease “'heurodegenerative

di seases and senility. 10 The pharnaceuti cal conpounds according to the
invention may be provided in forms intended for adm nistration by the

par ent era'% nOGAli e @8t alpy PeYz a(H&“Cl?@' zgé &’ErﬁgﬁgﬁSBUé LUt €5 {hey wi Tl
) 0

t herefore provi ded i n"t'he Torm i njectable so utléns or

suspensi on§°BPoRINY Pdogengiralls formmlend IfI@r)m dfIVin&@%at @l or coated tabl ets,
sugar-ppated tablets, capsules, gelatin capsules, pills, cachets,

powder s, suppos5tories or rectal capsules, solutions or suspensions, for
per cut aneous use in a pol ar soIBéaE><f§U for per al-QRe.

R5" "R R5" "R6 R5” "R6
(1) (IV) (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).



The excipients which are suitable for such admnistrations are the

-derivatives of cellulose or of mcrocrystalline cellulose, the
al kal i ne-earth carbonates, magnesi um phosphate, starches, nodified 25
l'actose for the solid fornms. ,For rectal use, cocoa butter or the

st arches,
st ear at es
parentera

sol utions are the

of polyethylene gl ycol are {he preferred excipients. For
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dosage nay vary
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NH NH cH3 I© I—F‘I\%NW ﬂ%ﬁ“ 3. (5t I—lgéeRIPFNM%%?E{i%I—BlE "N HM®&1254- 256

H3SC Ny vy

10

15

20

25

30

35

NNCHINH MT1-677) and is involved in a large number of
pathological states, such as diabetes and more
particularly non-insulin-dependent diabetes (type II
diabetes or NIDDM), dyslatupidaemia, obesity, high

blood pressure, as well as certain microvascular and
macrovascular complications such as atherosclerosis,
retinopathies and neuropathies.

In this regard, reference may be made for
example to Diabeétes, 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.

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
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

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

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

(10), 1039-42; Brain Res., 2001, 888(2), 256). The
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-

~hd  wei ght

fornmul a



CH3 H H FH3CNyNyN, CH3HC1158-160 NH NH - 10 N OyNy HC1100-102 NH NH The
follow ng exanples illustrate the prepara- tion of the conpounds of formula
|. 5 EXAMPLE 1 Synthesis of 2-am no-3, 6-di hydr o-4-di net hyl -

am no-6-ethyl -1, 3, 5-tri azi ne hydrochl ogi de 23 m of propional dehyde and 3.6
g of canphor- sul phonic acid are added"to a solution of conpound A 10

(25.7 g; O. i : . i . 2 hours,. the

sol vent isf%)g%o\r/rgggan lﬁggg%%ﬁ%ﬁé%f 1%%%%8 ot?{élljé%e(t %rﬁiﬁ%%’e idded. The
solid forme¢tiiye dr angeadamsutdri edl (ZPrpaynds9ogccarging 2180 22abel5 1H NWVR
(DVBO-d6, 209 Miz)ory. 1.10 (t, 3H) ; 1.80 (m 2H) 3.20 (s, 6H); 4.83 (m
1H); 7.57 (m 2H); 8.65 (s, 1H); 8.90 (s,. 1H 13C NWVR (DMBO d6, 50 MHz):
6.41 (CH3); 27.59 (I'é“ﬁ?)e, 35 RREeRutisRl7s ( CgPMPESE PR C=N) 2YE56. 67
(C=N h2|9 Easgwaﬁuaa%w hﬁsiji&t@rrlllcﬂaddr- bi gfdirrnr;st h%ﬂx@ﬂtﬁ@ll'g& 6&‘3%%&&

6-methyl -1, 3, 5-tri azine rochl ori etal_.an g

canphor sul a‘?(j):%'ioé‘o%a ci ‘dg%?éth‘alaﬁd S zlat%of:ﬁ?i 5 Csihothd I%TE(SM. 10 g;

0. 212 nol) sueh200 as, of ahsol yleerteitchdreat,, Theemhdl e icompidateerd amzder refl ux
for 72 hour t entr cru rial, is forjturated with
acetonitri Iazth%%g)sél%er}og%%c’d fo%rlnigoﬁ)asg%?hi ne %ﬁg&?‘ﬁgnsr ecrd;lssj'tea S'zed 30

f rom acet omieuriddegeery (s s¥Msaefses suld dsarielitgbt ai ned. m p. = 200-202C

1H NMR, § DMSO- d6, 20, Mz s rhaddutlca "l)co'mr?b&?désac@&di 72 My j 4.83
(m 1H); 8.80 (s, 2H) - 11 13C NWR (DVBO-d6, 50 Miz) : 5 59 (CH3) ; 37.76
(CHB) ; 59. GFVEE)LoM 5605 (eN) PTRE 16k4r adfer i 5e¥BS ofntRESEdcofs¥unds and

of other ceMeuRrasaafidor MM ache AR r@rMIFa1N Tabhe, | lredtHE] OWeTABLE ||
mucosal or percutaneous route.

They will therefore be provided in the form of

15 1injectable 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, agqueous 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 IT used in the synthesis of derivatives of

formula I.



FormulaSaltmp. in CC NNR (Kdfler)50.32 Mz DMSO-d6 HL N H NH 6.41, CH3 N
2 HC27.59, CH2 Y Y 1INYNHC1218-22035.64, 2 CH3 J60.75, CH C 155.01,
156.67, H 2 quaternary C CH DVMsO-d6 CH H 1 'N 22.58, 37.75, N NS HC
2CH, HC1200-2025 CH3 Y Y N Y N59.01, gH CH3156. 34, 2 quaternary C

cH, DVsO-d6 H N 32.06, 37.40, -

TABLE I
Formula Salt m.p. in °C (Kbfler)
CH
N N
. N NH
A | HC \n’ T 2 HC1 223-225
NH NH
LT
No N N
B |[HC Y h WCHZ Hel 176-178
NH NH
c B Y Y C° HC1 230-232
NH NH CH,
p | HC” \n/ T ~ HC1 210-212
NH NH
EH:% H ?H:i
- N N\
e [HCT Y Y CH, HC1 254-256
NH NH
CH,
N _N_ _N
F |H,C” bl Y UcH HC1 158-160
NH NH




N N",C 3Y 193-1952 CH3 Y ' H N><N67.85, 158.16, ' '3 quaternary C
-HDMSO-d6 N N NH= 1 21.66, 25.19, "'c~ 41 HC1243-24537.72, 3 CH2 Y 37.89, 2
CH3 67.51, 156.83, 158.24, 3 quaternary C CH3DMSO-d6 H N N NH

Met hane-34.31, 41.36, ~, 511 Y sulpq%nate174-17644.79, 5 CH3 "' ¢ N HCxCN
H69. 75, 160.30, '161.44, 3 quaternary CH3DMSO-d6 H N N NH, 28.04, CH2
"'c~Y, Y~ 30./84, 37'40’FP~Cﬁﬂ38'1403 CH3 HC 42.06, 62.24,

N NN,
G [:::T/N\V/ \E; \E; HC1 100-102

The following 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 vacuum and
100 ml of acetonitrile are added. The solid formed is
drained and dried (21.9 g; 69%).
m.p. = 218-220°C
15 'H NMR (DMSO-d6, 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, 1H):;
8.90 (s, 1H)
’Cc 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 absolute 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 (d, 3H); 3.02 (s, 6H);

4.72 (m, 1H); 4.83 (m, 1H); 8.80 (s, 2H)



2 CH2 70.00, 158.24, 158.69, 3 quaternary C -
-CH2 "N ' Hoc , Ir 28.78, 39.14, 1 7NXNoHHC 150-1523 CH3 H, c40.21, 61. 30,
2 CH2 68.46, 156.48, 157.84 3 quaternary C CH, DMSO HC N H N CH 28. 95,
38.65, YY '~ 2 CH3 H CH42.77, CH2 83HC1124-12669. 75, quaternary C 115. 93,
CH2 149.12, CH 155.70, 156.16, 2 queitér nary C CH3DMSO-d6 N N H CH3 H3C

26.20, 32.39 vy (Do N0 63 Mt T8 S s9HB(T) HELLAS (538,56, CH

(CH); 156.35

59.02

(C=N)

12 H DWsO-d6 H N NH 27. 39,

The characteristics of these compounds and of

other
5 below:

compounds

of formula I

TABLE II

are

given

in Table II

Formula

Salt

m.p. in °C
(Rdfler)

Be NMR
50.32 MHz

HC1

218-220

155.01,

DMSO-d6
6.41, CH3
27.59, CH2

35.64, 2 CH3
60.75, CH
156.67,
2 quaternary C

HC1

200-202

DMS0O-dé6
22.58, 37.75,
5 CH3
56.01, CH
156.34,

2 guaternary C

153-195

DMSO-dé
32.06, 37.40,
2 CH3
67.85, 158.16,
3 quaternary C

HC1

243-245

DMSQO-d6
21.66, 25.19,
37.72, 3 CH2
37.89, 2 CH3
67.51, 156.83,

158.24,

3 quaternary C

Methane-
sulphonate

174-176

DMSO-d6
34.31, 41.36,
44.79, 5 CH3
69.75, 160.30,

161.44,

3 gquaternary C

138-140

DMSO-d6
28.04, CH2
30.84, 37.40,
3 CH3
42.06, 62.24,
2 CH2
70.00, 158.24,
158.69,

3 qguaternary C




60. 09, 158.83, 159.14, 3 quaternary C HDMSO-d6 H N N NH, 37.78, 2 CH3 H3c

Y'Y NN62 .3 9

CH 10HC1239-241126. 66, 129.47, 5 CH 141.87, 156.52,

158.38, 3 quaternary C HDMSO-d6 N N NH, 37.23, 55.60, H C'Y-Y N N3 CH3
156. 11, 157. 86,

61.88, CH 11HC1221-223114. 32,
159.93, 4 quaternary C HDMSO-d6 N N NHZ 37.75, 2 CH3 H, ¢

127

. 66, CH

Owe133. 17,

Y Y 62.67,

'116. 16, 12
quat er nary
26065. 92,

quat er nary

1171

C
C

N NHC%g51-253128.16, 5

- T3 HCH,DVBO-d6 H
.Ha?l,\ﬁao. 17, 5 CH 13

N N
HJCX/\/OH

CH 131. 72,

N N NHZ2 39

1.72, 156.
HC1

156. 64, 1
.55, 39.71,
64, 158. 31,

150-152

08. 3bMsd-ads 88,

HBC 3%, YcR2 CH]
2385888839 of 4,4
3 CH3
40.21, 61.30,
2 CH2
68.46, 156.48,
157.84
3 quaternary C

o4
3 13N N>

HC1

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 guaternary C

HC1

149-151

DMSO-dé6
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-d6
37.78, 2 CH3
62.39, CH
126.66, 129.47,
5 CH
141.87, 156.52,
158.38,

3 quaternary C

11

H |,
N

HCTY

NH,
K 2

N

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, 159.93,
4 quaternary C

12

OH

HC1

251-253

DMS0O-d6
37.75, 2 CH3
62.67, 116.16,
128.16, 5 CH
131.72, 156.64,
158.31, 158.88,
4 quaternary C




H 15.48, 29.33, '

HH NYNVCHO 3 CH3 C N H I
-CH3 CxCH 14' Funar at el72- 17465. 71, quaternary C 135.47, 2 CH 156.21, 156.63,
168. 35, 4 quaternary C CH3 DMsO-d6 CH, H N H |
15HC1250- 2526 CH3 N H 66.53, 155.28, C _XCH 8 quaternary C CHODVSO-d6 N H

3 35.68, CH2 T H 37.43, 2
28.74, 37.38, HC- 11 Y CHO

N, 32.62, 40.96, HC~ Y Y C'' 16HC1183-31855 CH3 HCxCH69. 37, 159. 30,

160.19, 3

13

quiat egpary C CH3DVBO-dp ™
13 H

N NN
Lot i g
N N

OH

N 22.

o, 2 CUHs

> 260

DMSO-d6
39.55, 39.71,
2 CH3
65.92, 117.71,
130.17, 5 CH
131.72, 156.64,
158.31, 158.88,
4 quaternary C

14

Fumarate

172-174

15.48, 29.33,
3 CH3
35.68, CH2
37.43, 2 CH3
65.71,
quaternary C
135.47, 2 CH
156.21, 156.63,
168.35,

4 quaternary C

15

HC]

250-252

DMSO-d6
28.74, 37.38,
6 CH3
66.53, 155.28,
3 quaternary C

16

HC1

183-185

DMSO-d6
32.62, 40.96,
5 CH3
69.37, 159.30,
160.19,

3 quaternary C

17

HC1

> 260

DMSO-d6
22.78, 2 CH3
28.96, 2 CH2
40.13, 2 CH3
42.73, 2 CH2

65.63, 155.42,

155.71,

3 quaternary C

18

HC1

229-231

DMSO-dé
22.97, 37.76,
3 CH3
58.59, CH
157.85, 159.39,
2 guaternary C

19

cH,

CH,
CH

HC1

> 260

Concise
spectrum
DMSO-d6
69.06, 159.78,
161.17,
3 qguaternary C




N ' NHOC Y 28.96, 2 CH2 Y 17NXNHC1> 26040.13, 2 CH3 HOC CH342.73, 2 CH2
-65. 63, 155.42, 155.71, 3 quaternary CHDVMSO-d6 ' 1 H 22.97, 37.76, N 'NH
N Y 182 HC1229-2313 CH3 HOC N Y N58.59, CH CH3157.85, 159.39, 2 quaternary
C H, C CH, Conci se CHspectrum CH Dwsg}qg CH 191 HCl1> 26069. 06, 159.78, NH N
H C 161.17, Y HN,N3 quaternary C NH2 -~ 714 H Hcar bonat eCF3CO2D
~NYNYNH22. 43,| 25.71,, 2QN N170- 18036a8txnad@. /1, 43.12,| 7 CHR36G2138,
[::rf\/N\waer 22.43, 25.71,
20 N _N 170-180 36.86, 38.71,
tjj 43.12, 7 CH2
67.88,
quaternary C
127.47, 129.55,
129.93, 5 CH
140.22, 158.72,
159.65, 3
quaternary C
g 20DNf_sslo—dc6H3
TN - '
e N £:> 24.73, 25.39,
NYN 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 quaternary C
DMSO-d6
HoH 21.18, 24.68,

jf e HC1 > 260 3 CH2
27.26, CH3
ijj 37.00, 2 CH2
37.37, 2 CH3
67.12, 155.89,

156.86,
3 quaternary C

22




quaternary C 127.47, 129.55, 129.93, 5 CH 140.22, 158.72, 159.65, 3
quaternary C DVMsO-d6 CH H 20.51, CH3 NN N 24.73, 25.39, HC Y jr NY N2
CH2 21CH3Carbonate> 14039.98, 2 CH3 46.44, 47.91, 2 CH2 58.49, CH 154.58,
156. 63, 160.61, 3 quaternary CHDWO.d6 ' HN, N 21.18, 24.68, ' NY 22Y
CN3 HCl> 2603 CH2 H,c N27.26, CH3 37.00, 2 CH2 37.37, 2 CH3 67.12, 155. 89,
156. 86, 3 quaternary C- 15 HDVSO-d6 N N N cH 15.11, CH3 H,c' Y NN21.17,

24. 70, 23HCIZ48-25635-39—37+04 eH2—37-3 2—EH3—61—09—%55:96
S I o VY DMSO=d6

NN R on, 15.11, CH3
L A G 21.17, 24.70,
23 tjj HC1 248-250 35.39, 37.04,

6 CH2

37.36, 2 CH3

67.09, 155.90,
156.21,

3 quaternary C
o Concise
H,C on spectrum

GH DMSO-d6
24 cH CH. HC1 > 260 67.46, 68.80,
AN 156.76, 157.47,
N 157.99, 159.14,
3 quaternary C
! 175.90, 176.11,

COOH
Concise
spectrum
DMS0O-d6
HC1 > 260 64.87, 69.85,

2 CHOH
66.55, 154.91,
156.19,

3 quaternary C

173.75, COOH

o DMSO-d6
Yoo 25.76, 37.28,
YR I  ag HC1 91-93 3 CH3
N N
Y 43.28, CH2
CH, 64.27, CH
115.21, CH2
137.55, CH

159.79, 160.77,
2 quaternary C

CH DMSO-d6
,»':’H NH 25.69, 27.25,
27| Y Y HC1 > 260 4 CH2
N

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




156. 21, 3 quaternary C oConcise H, ¢ OHspectrum C'DVMSO d6 24CH CHHC1>

.26067. 46, 68.80, '"YN156.76, 157.47, H' c 157.99, 159.14, HN, N Y3
gquaternary C 7175.90, 176.11, COOH 0Concise HC o off spectrumc DMSO d6
25CH CH HCi> 26064.87, 69.85, CHV_ g 2 CHOH 3C o" HN 66.55, 154.91, ~N
NH156. 19, '3 quaternary C 173. 75, DVSO- d6 CH, 25. 76, 37.28, 26N
'HC191-933 CH3 H3c'N1i NI CH2 N Y MN3.28, CH2 CH364.27, CH 115.21, CH2
137.55, CH15%- ;9 16677 BVEO-—d6—H

7 y 2 vatiernat € DOMSO—d6—
o - y DMSO-d6

N 29.83, 34.4,

me Ny 4 CH2

28 HC1 > 250 38.83, 2 CH3
t:j 66.17, CH
OH 67.06, 156.25,
157.28,

3 quaternary C
DMSO-d6
NN 7.25, 26.81,

WC'\WNHTM% 2 CH3
29 H_JC><] Carbonate 133-135 34.32, CH2
CH, 37.17, 2 CH3
68.59, 156.46,
157.71, 160.78,
4 quaternary C
cH, 8.68, 2 CH3
34.54, 2 CH2
30 | " \f 7/ Carbonate | 140-144 | 37.91, 2 CH3
74.98, 157.84,
CH, CH, 159.14, 160.82,
4 guaternary C

G«

ey | DMSO-d6
N NN, 22.50, 2 CH2
ne” W 38.00, 2 CH3
31 ij} HC1 207-209 39.78, 2 CH2
75.51, 157.18,
158.37,
3 quaternary C
o DMSO-d6

SN N _NH, 14.55, CH3
,C ¢
R 17.20, CH2

;r 37.45, 2 CH3

32 Carbonate |decomposes 39.00, CH2

s 62.43, CH

157.52, 159.04,
160.65,

3 quaternary C

. D20

N _N__NH 37.90, 2 CH3

33T HC1 > 260 48.69, CH2

~ 154.82, 156.33,

2 quaternary C

DMSO-d6
21.65, CH3
WYY 25.95, 26.07,

N
N Para. %;fiﬁi %fkié'
34 toluene- 201-203 37.561

2 CH3
sulphonate 44.74, 66.56,
126.32, 129.08,
6 CH
138.99, 145.86,
158.18, 156.86,
4 quaternary C




I ' H 25.69, 27.25,

"N'N'NH2 H3C 27T HC1> 2604 CH2 ~ N 39.13, 2 CH3 N

-67. 25, quaternary C 070.01, CH2 72.50, CH 128.17, 128.34, 129.07, 5 CH

139. 79, 156.81, 158.30, 3 quatern
34. 4,

ary C -

157.28, 3 quaternary C HDMSO-d6 N H™ NH 7. 25, 26.81, "~~"YY ' 2 CH3

‘29Fb~NcarbbnateL§3-13534.32, CH2
160.78, 4 qudt em nC H8. 68, 2 (
YCarbonateMO-’iS@Z‘le, 2 CH3

(o} CH

H'.' 3

CH, 37. 17,
IH3 N N NH,
HC1

2 CH3 68.5
34.54, 2
157-159

O, 1bfisdage 15
Cid2 . bc~3BAY,
4 CH3
65.90, 154.82,
156.33,

3 quaternary C

36

Para-
toluene-
sulphonate

251-253

DMSO-d6

14, 37.26,
3 CH3

114.80, 120.70,

126.41, 132.12,
CF3

82, 128.54,
4 CH

138.37, 145.49,

155.78, 157.18,

4 quaternary C

21.

125.

37

Para-
toluene-
sulphonate

159-161

DMSO-d6
21.17, 36.95,
3 CH3
42 .60, CH2
62.10, 126.86,
127.21, 128.55,
128.63, 130.32,
10 CH
135.14, 138.30,
145.67, 156.18,
157.44,

5 quaternary C

38

HC1

> 260

DMSO-d6
37.41, 2 CH3
37.47, 62.73,

4 CH2
64.76, 156.35,

157.77,

3 quaternary C

39

HC1

> 260

DMSO-d6
34.12, 2 CH2
38.63, 42.60,

3 CH3
48.72, 2 CH2
64.01, 156.11,

157.78,

3 quaternary C

40

HC1

225-227

DMSO-dé6
37.19, 2 CH3
56.58, 107.94,
110.93, 144.00,
4 CH
152.78, 155.85,
157.47,

3 quaternary C

: 16 HSDVBO-d6 N NH= N 29. 83,
", C'YY N N4 CH2 28HC1> 25038. 83, .2 CH3 66.17, CH OH67.06, 156. 25,

|71,



?1 74.98, 157.84, CH, CH, 159.14, 160.82, 4 quaternary C HDMSO-d6 H NH= N
'22.50, 2 CH2 H C11 Y, Y, 3 38.00, 2 CH3 NN 31HC1207-20939.78, 2 CH2
75.51, 157.18, 158.37, 3 quaternary C HDMSO-d6 H H,c, N N NH_14.55, CH3 Y
Y N N17.20, CH2 37.45, 2 CH3 32Carbong?edeconpose339 00, CH2 CH 62.43, CH

157. 52,
'33HA > 260
" HC NYNY,
34t ol uene-
CH

159. 04, 160.65, 3 quaternary

A8.
NH
201

41

b 2598
2038 6,

r@

69, ., CH2 NNI54.82,
@6 07, N NPa
2 CH3 s

1

6.33, 2 (q
ra- 26. 58,
ul phonat e4
Para-
toluene-
sulphonate

uat er nary
6.89, 7.5
A. 74, 66.5

194-196

D,2191€H237 .03,
6,
60.37,
70.05,
115.08,
125.84,
129.95,
138.28, 145.64,
156.40, 157.70,
158.45,
5 gquaternary C

CH
CH2
121.60,
128.54,
10 CH

C Divbiasdbadd 21.
126. 883 129.

42

HC1

> 260

DMSO-d6
24.12, 37.15,
5 CH3
39.90,
quaternary C
68.39, CH
156.57,
2 quaternary C

158.10,

43

HC1

decomposes

DMSO-d6
22.95, 23.05,
2 CH3

25.87,
36.94,
45.71,
62.38,
157.15,
158.34,
3 quaternary C

CH
2 CH3
CH2
CH

157.42,

44

HC1

213-215

DMSO-d6
15.99, 17.12,
2 CH3

34.57,
37.17,
65.68,
156.45,
2 quaternary C

CH
2 CH3
CH

158.12,

45

Para-
toluene-
sulphonate

217-219

DMSO-dé6
21.17, CH3
22.53, 24.48,
25.30, 3 CH2
37.20, 2 CH3
40.07, 64.37,

2 CH
68,
19,
6 CH
138.53,
156.06,
4 quaternary C

125.
127.

125.83,
128.61,

145.24,
157.36,

Results

given below.

of

pharmacological

studies

will Dbe

%420 N N NH, 37. 90, 2 CH3 "'c~ Y Y

65, CH3
08, 6



138. 99, 145.86, 158.18, 156.86, 4 quaternary C - 17 "'DVBO-d6 N N NH2
29.10, 37.86, H C~ | Y 35N HC1157-1594 CH3 X H, C 65.90, 154.82, CH,
156.33, 3 quaternary C HDVSO-d6 N N NH2 21.14, 37.26, Hc' N N3 CH3
Para-114.80, 120.70, 36F Ftol uene-251-253126.41, 132.12, sul phonateCF3
125. 82, 128.54, 4 CH 138. 37, 145.49, 5.78, 157.18, 4 quaternary C
CHIDMSO-d6 H ,N NNH, C 11 21.17, 36.95, H i , 3 CH3 | NPara-42.60, CH2

37t ol uene- 159 16162. 10, 126. 86,
TUDY OF THE ANTIDIABETIC ACTIVITY IN THE NOSTZ RAT

The antidiabetic activity of the compounds of

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 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 u1  of Dblood

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 D0 (before
the treatment).



sul phonat e127. 21, 128.55, 128.63, 130.32, 10 CH 135.14, 138.30, 145.67,
156. 18, 157.44, 5 quaternary C HDMSO-d6 N N NH, 37.41, 2 CH3 Y, Y, N

N37. 47, 62.73, 38HCL> 2604 CH2 064.76, 156.35, 157.77, 3 quaternary C
CHIDVBO- d6 N N NH2 34.12, 2 CH2 H, ¢’ ;Y N 38.63, 42.60, N 39nHCL> 2603
CH3 N48.72, 2 CH2 CH364.01, 156.11, 1%P. 78, 3 quaternary C CH DVMBO-d6 H N
N NH= 37.19, 2 CH3 H,¢' 11 Y N N56,58 107 94, 40HCL1225-227110.93, 144.00,
04 CH 152.78, 155.85, 157.47, 3 qudternary C - 18 HDMSO-d6 N N NHT 21.17,

37.03, Hc Y Y- N N3 |CH3 ~Pgta- 7~ CH 410t ol uengs194- ]9.05, CH2
sul phonat e[l Cormp@uUntE] .-60; 122582?%%?54, ”26'0019mq/]1996/7

D4 D1 D4
1 ~7 -2 -13 ~-15
2 -11 -10 -12 -12
3 -10 -8 -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

10

STUDY OF THE ANTIGLYCATION ACTIVITY

ing the

The compounds
so-called Maillard

reactions

are also capable of inhibit-

“capturing

effect” on the a-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



129. 95, 10 CH 138.28, 145.64, 156.40, 157.70, 158.45, 5 quaternary C
-CHDMSO-d6 H N N NH, 24.12, 37.15, H3C 1f r N N5 CH3 42HCX HCl1> 26039.90, 3
H quaternary C C CH3 68.39, CH 156.57, 158.10, 2 quaternary C CH3DVSO d6 N

N NH2 22.95, 23.05, "~~" Y Y N N2 CH3_25. 87 CH 43CH HCldeconposes36. 94, 2
CH3 CH345.71, CH2 62.38, CH 157 15 1@ 158. 34, 3 quaternary C
CHDMSO-d6 N N NH2 15. 99, % N2 CH3 %fXH %? 34 7 CH H C
CH337.17, P*ES576S 68T Hi Eggwige 1%§ 1%, PREFE naty ﬁ"\’b‘ar 2 DNBO- d6 H N

N NH tolueaec@rdlﬁg €48 the? invention.

10

15

20

A solution of bovine albumin at 6.6 mg/ml in
0.2 M phosphate buffer, pH 7.4, is incubated with 1 mM
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 is
measured with a commercially available fructosamine
assay kit (“FRA” kit, product reference: 0757055,
Roche S.A. products) according to the manufacturer’'s

instructions.

By way of example, results obtained under these
experimental conditions are assembled in Table 1IV:
level of fructosamine after incubation of the albumin
with the methylglyvoxal in the presence of compounds (I)
according to the invention in relation to the level of
fructosamine when albumin is incubated with
methylglyoxal in the absence of the compounds (I)

according to the invention.



45Y Y sul phonat e217-21922. 53, 24.48, H C 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, 156. 06,
157.36, 4 quaternary C Results of pharmacol ogical studies will be given
below. - 19 STUDY OF THE ANTI DI ABETI GL,ACTIVITY IN THE NOSTZ RAT The
antidi abetic activity of the conpounds of formula (1) admnistered orally
was determ ned on an 5 experinental nodel of non-insulin-dependent

di abetes induced in rats by Streptozotocin. The non-insulin-dependent

di abetes nodel is obtained in rat §ABEnddnatal injection (on the day of
birth) of streptozotocin. 10 The diabetic rats used mere 8 meeks ol d. The
animal s wre Kept,_ fromihe day of the(r_birtimr.to the { e
experinent, in an SRR dfoUse at a canB?@PFédOPeﬁﬁeF§€ur@V@ﬂ f tlo 22C
and subjected to a fixed cycle of light (frém,éraeatm@nésprk)and daf kness

15 (from 7 pmto 7 am. .Theit di et congisted of a nmaLn- tenance diet, water
and food were—provided—ab —|ibitun —wth the_exceﬁiﬁgn_gL_Lhe_z_hours of
fasting preceding the 1ésts when the food is wthdrgewn (postabsorptive
state). 20 The rats merf treated by the oral route f@é one (D) or| four
(D4) days pwth—the WUWWLtabeteﬁej. Two—hours—atrt-er—t-hetast
adm ni stration of the pt®dduct and 30 minutes after @haesthetizing fthe
animals with sodlun1pef§obarb|tal (hbwbutal(r)) ngi“ of blood 25 sanple
are COl | 6\ LUu fIUIII LIIU Cllu UI the tarll LJ_y vvot_y' UI CI\OIH'JI C, :’CSU! tS bt a| I’led
are assefbled in Tablel8ll. These resilts show the & ficacy of the
conpounds |[of formula (I33|n redUC|ng gl ycaema in Lﬂg di abetic anijmal s.
These resiytts—are—expressed—as—30—apercentage—vartatton—of—gtyeaeni a at D1

and D4 (nunber of days3éf treatnent) relative to D®4before the

treatnent). - 20 TABLEK§I | 66
37 65
40 66
43 68

45 67




nds 20 ngy/ kg/ D200 ngy/ kg/ D C onpouDl D4D1D4 1- 7-2-13-15 2-11-10-12- 12
3-10- 8- 18- 22 40-1-20-10 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 22-23-16-130 25-4-11-7-6 26-6-11-14-9

27-14-9-12- 8, 4-1-4-13 31-5-11-3-15.3220-22-18 33-7-8-9-14,34:5-15-6-21
v T e 10 MO S SaE e o e To M a4 26 17 4sbGIERYS/§g2d1
44-7-6-22-25 STUDY OF THE ANTIGLYCAHﬁ%}%é?W\A1W’The conpounds (1) are also
capable of inhibit- 5 ing the so-calle illard reactions by "capturing
effect” on the a-dicarbonyl-containing derivatives such as glyoxal - this
is the antiglycati aibghdigtds JhigendBh]l | B EACEE PN i Nhibiting effect of

t he conpounds according to the 1nvention was studied in vitro by 10
assayi ng ketam nes ("fructosam nes") produced during the incubation of

al bum n with methylglyoxal in tie - pr¢gzgnce or otherw se of a conpound
of fornmula (1) according to the invention.: A solution of bovine al bumn at
6.6 ng/m in 0.2 Mphosphate bhffer ,NpH 7N, is incubated with 1 nM 5

met hyl gl yoxal in the presenéxior dtﬁ%rwﬁﬁé of R8 com pound according to the
invention at a concentration of 10 nM 'The incubation is carried out under
sterile conditions at 37C for 6 d%&s*/' t he g d of the incubation
period, the quantity of ketaninesR's/IG» asur wth a commercially
avai |l abl e fructosam ne assay kit F"FRN it, product reference: 0757055,

5

in which:

Rl1, R2, R3 and R4 are chosen independently from the
10 groups:

- H,

- (Cl-Cc20)alkyl substituted or otherwise with
halogen, (Cl-Ch)alkyl, (C1l-C5)alkoxy, (C3-C8)cyclo-
alkyl,

15 - (C2-C20)alkylene substituted or otherwise

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

- (C2-C20)alkyne substituted or otherwise with
halogen, (Cl-C5j)alkyl, (Cl-C5)alkoxy,

- (C3-C8)cycloalkyl substituted or otherwise

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

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

- (C6-Cl4)aryl(Cl-C20)alkyl substituted or

25 otherwise with amino, hydroxyl, thio, halogen,
(Cl-C5)alkyl, {(Cl-Ch)alkoxy, (Cl-Ch)alkylthio,
(Cl-C5)alkylamino, (C6-Cl4d)aryloxy, (C6-Cl4)aryl-
(C1-C5)alkoxy, cyano, trifluoromethyl, carboxyl,
carboxymethyl or carboxyethyl,

30 - (C6-Cld)aryl substituted or otherwise with
amino, hydroxyl, thio, halogen, (Cl-C5)alkyl,
(Cl-C5)alkoxy, (Cl-C5)alkylthio, (Cl-C5)alkylamino,

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



Roche S. A products) according to the manufacturer's instructions. 15 By
way of exanple, results obtained under these experinmental conditions are
assenbled in Table I'V: 1level of fructosam ne after incubation of the _
albumn wth the methylglyoxal in the presence of conpounds (1) according
to the invention in relation to the I evel of 20 fructosam ne when al bum n

'S 1 ncubat ed- W hibr dIRINY 0] Y B oA LIC ABSHAGAOInI N GO,
accordi ng tolthe |rnven?|&%n - 22 )EIB,,AB &ﬁ\fe)ltn)und% uc |or?;| n the
| evel of frifdt¥san nes (% 162 1080 1189 1290 1395 1869 3379 3464 3666 3765

4066 4368 4567 V\D 01/ 651221 3 ) RSt e kb AN-PB 1 a(gqrgplq;gnds ool geggr alypdaL mul a
(I): R HR4 N RS R6 PCT/F¥%1/00241|n whi ch R3 and R4 are

chosen i ndé e%ecFe?ﬁt}(i}nﬁr(? 5 B olips:© (éPdCZ‘E)‘)‘laFR%/FuEﬁBst‘?? uted or
ot herw e watthertval sgen,wi(tCl- Ct'ﬁ)railrky,l (@d@yﬂ KOXyshi{d53- (B)a;y@déh al kyl ,

- (C2-C2 I bstit th se 0 C5)a|ky|
(15CI CE‘-B) al ko%)/ad-@ 3) ZI Ikyﬁ{e ucggstl (%ere%\n or o}tlmhé%@ée%ﬁi%t( 'ogen.
(C1- C5) al kylC1(Q5 5@59361144@@9, - (C3cesyigthomllkyly, subst (QaHEMH )arrydt-her wi se
20 wi th (ClGhle) jauodCL- CoLalkaxy. -c£EB1 B bateroeyel oaliylogarrying one

or nbre heteroatons chosen fromN, O, st uf ed or W se wth
(O - C5) al kyIdT RS k 6%, carboxyethyl,
10 it being possible for R1 and R2, on the one

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, thio, halogen, (Cl1-C5)alkyl,
(Cl-C5)alkoxy, (Cl-C5)alkylthio, (Cl-C5)alkylamino,
(C6-Cld)aryloxy, (C6-Cl4)aryl(Cl-C5)alkoxy, cyano,
trifluoromethyl, carboxyl, carboxymethyl or

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

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

25 (Ci1-C5)alkoxy, (Ci1-Ch)alkylthio, (Cl-C5)alkylamino,
(C6-Cld)aryloxy, (C6-Cld)aryl (Cl-C5)alkoxy, cyano,
trifluoromethyl, carboxyl, carboxymethyl or carboxy-
ethyl,

- (C2-C20)alkylene substituted or otherwise

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

35 - (C2-C20)alkyne substituted or otherwise with
amino, hydroxyl, thio, halogen, (C1-C5)alkyl,
{(Cl-Ch)alkoxy, (Ci1-C5)alkylthio, (Ci-Ch)alkylamino,
(C6-Cl4d)aryloxy, (C6-Cld)aryl (Cl-C5)alkoxy, cyano,

trifluoromethyl, carboxyl, carboxymethyl or carboxy-



- (C6-Cl4) aryl (C1l-C20) al kyl substituted or 25 otherwi se wth am no,

hydr oxyl, thio, hal ogen, (Cl-C5)alkyl, (Cl-C5)al koxy, (Cl-C5)alkylthio,
(d-C5)al kyl am no, (C6-d 4)aryloxy, (C6-Cl4)aryl- (Cil-C5)al koxy, cyano,
trifluoronethyl, carboxyl, car boxyrretQ\%yl or carboxyethyl, 30 -
(C6-Cl4)aryl substituted or otherwise“with am no, hydroxyl, thio, hal ogen,
(Ad-C5)alk (CI C5) al koxy, (Cl-C5)al kylthio, (Cl-C5)al kyI am no,

(C6-Cl4) ary o>¥y, (C6- CI4)aryI (d -C5)al koxy, cyano, - 24 trifluoromethyl,
car boxyl , carboxymet h{d3 o8 )cardimelkwt hysubstiontedl) ket ercdddrepdwicss ryi ng

one or’ mor g; et RO m&@yiror&moo ﬁa%geaubs icqutced Qe Ot her wi se
w th am no, hydro thi'o, hal oq?nL_) ) al Kyl 1- C5) al koxy,

(O - c5) al kWG hi al(]@zes&os) al k§i= h@lkxfteheezt) ar y<|CéL>q¢5 ) EaAYEER) ISy -

(C1- C5) al kopays- ccmraasyl_dxw uor qiﬂi%UMLL)a&%flb@WJGS cb»%xymst glarly,

car boxyet hyII, 0 it being possible for the one _hand, and R3
and R4, on tHe BtHS™ ' th %'thcat ’ﬁf“ﬂer HomB@FHember ed
ring (n betatdsrl 3 and 8) conprising or otherw se one or nore heteroatons
chosen fromN, 0, S a capabl e of-.bejng_15 substltuted vvlth one or
nore of the follow ng&g‘gr oups: Ipoac celcf'na:H(%i %arﬂﬁ 62 nat 098n

( C1- C5) al kyletena@tas) alchowgn (CIOJ@S)I&J k)ﬂ,t h|So angl- mattkwiaacﬁ n®r

(05 O $har Wetioto - Chijar v (L) &l ko yano. wibid 1| uGrometdiy!

car boxyl, carbo met hyl or 20 carboxyethyl R and R6 are chosen

i ndependentl G0 kel gr oups: (CLHCE) §1d%00) al ky ! ( Catsdialkvddhero ot her wi se
with amn c1h>ch)ca<m 1dmiir, hal og@srcmb akblakiyl . 2T d-d1r4RBikoxy,
(C1-Ch) al kyI C5)a|k | am no, g}l%\%‘ﬁl o}g

( C6- Cl14) ar C% %%(y cy¥ARBC trltflflu BHEPRS Y Lar boSATPE boxy et hy|

or car boxyca&tﬂqﬂymetr(yﬂz cCiZQ)&ﬂbq&t}&ftm;Shbstl tuted or otherwise 30 with

am no, , Aydr oxyl , th|n o (C %alk (CI Ch).al koxy.
(C1- CS}‘SI kyl t hi o, (Cl Z%yalr}z%’n]i n(])Squ‘)S %5%3 ar yﬁ C}t erwise with

( C6- C14) ar @@L .C5) ahk(d%;bXYéyano thiei f | ucrohegdryl | cdﬂim@ﬁl 2ldarlboxymet hyl

or carboxy-(catfd).adxy ( C2- @)@t kyn §HH§5ltut #1000=9LhE 58 i t h
am no, hydr(oxyl ah Xya | og (?n C’I- ﬁ{ K -CE%52|ak o H,

(d - C5) al kyidHid; (aéy]é@ﬁyal kyI a{ﬁ}n ng 14 (aée'ldfiﬂ) Ey| AKPRY *Yseyano,
(C6- C14) ar )dl(l(ﬂllﬁ)(ﬁhm Cyﬁmboxxﬂf'f|dmwﬁ%hyrardloxwarh‘ea{3boxyrret hyl
or car%)xy ethyl,

- (Cl-Cl3)heterocaryl carrying one or more

heteroatoms chosen from N, 0O, S and substituted or

otherwise with amino, hydroxyl, thio, halogen,

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

25 (Ci1-Ch)alkylamino, (C6-Cld)aryloxy, (C6-Cl4)aryl-

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

- (C6-Cl4)aryl(Cl-C5)alkyl substituted or

otherwise with amino, hydroxyl, thio, halogen,

30 {C1-Ch)alkyl, (Cl-C5)alkoxy, (Cl1-C5)alkylthio,

(Cl-C5)alkylamino, (C6-Cld)aryloxy, (C6-Cld)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 heteroatoms chosen from N, O, S
and being capable of being substituted with amino,
hydroxyl, thio, halogen, ({Cl-C5)alkyl, (Cl-C5)alkoxy,



- 25 ethyl, - (C3-C8)cycloal kyl substituted or otherwise wth am no,
‘hydr oxyl, thio, halogen, (Cl-C5)alkyl, (d-GC5)alkoxy, (Cl-C5)alkylthio,
(d-C5)al kyl am no, 5 (C6-Cl1l4)aryl oxy, (C6-Cl4)aryl (Cl-C5)al koxy, cyano,
trifluoromethyl, carboxyl, carboxynet 2¥6I _or carboxy- ethyl, -

(C3-C8) het er ocycl oaI kyl carrying one nore heteroatons chosen fromN, O,

'S and substrctlu hQLt her f Igingydr(% | c1 r;a r&al ogen,

(Cl- C5) al kyl', Lk FatdgrEm

( C6- C14) ar y(lc&rﬁl‘l( @G’Y(ll 431(1{91@05) al Icmaylo,cyan@rltfﬂmfolr@me@ﬂnmlhyl
carboxyl, GatRMMetiL Rt iRAX Yt I rpooka et HyfH- C14) aryl substituted or

ot herwi se wit h anm no, hydroxyl " thio, hal ogen, (Cl-C5)alkyl,
(Cl- C5) al k&¥y, PEEIICHARNARA € hiod, EeAMERFal i Hanit ceéeomzﬁ)%mr &xy,
( C6- C143 ar W1(0CL305) @b&@*&){r,clci)tﬁn&,esﬂddef I ts@no@rmttmtle,d carboxthergardeoxymet hyl

b t (,C1: C13) het I 0
g:at g?(r)a?)(;r/rgv i:%’oeéaﬁ‘}/lfdr om N Y%ro}ggﬁdeg}gaé%/r tﬁ?iaéégg oRﬁ& \ﬁ%@l%rytlh am no,
hydr oxyl , ImleCShaIldxgﬁuy (CleT)a) &Kykyl€kd o C5) al(kaxys) aCkyTaydtoyl t hi o, 25
(d-Ch) aI ky( %‘8 gq 4) ar yl(@gy,cl(4 y]lA()Ca.Lr—%JSBO l%lot C>5/|) al kox o cyano
ar goxy

trifluor orre car boxyrret hyI or “car xye
(C6- Cl14) ar )}Clr(léﬂ-ﬂwpmektwylsubstr teawkoxyl, ot herv\ﬁsbomhthyﬂno hydr oxyl ,

thio, hal ogeRpoxdthGh- Co)al kyl, (Cl-C5)al koxy, (Cl-C5)alkylthio,
(C1-Ch) al kyI am np, (0C6-Cl4)ar ony, (C6-Cl4)aryl - (Cl-Co)al koxy, cyano,

trifluor onetthy?SilGy BB)%?Pb eca?%xfrﬁét My trsiosthr BbRPetdfy| @ hetsaiang
possi bl e fefycRoadme1RG1t hdtymmanih gRSup heo craébgabaweut:@dwltah tshey are

one-or ot 4 FGCr 6aRs choser CProM RV 308 ¥And bel ng COabaA E=31 bel g
substr tut edC\ﬁr—tcr14amrm’cl Clvydneipyl tdd o,Clhal@geryl (Eouid) al kyl ,
ngls Cl4 aryI %81 %%%al %y@:osf{aﬁélft Pﬁ? uor(?%ﬁ%ﬁi*yg% oxyg %é?%‘oxlngﬁyl
or car boxy&tgh: or bei ng capabl e of form ng vvrth t he car bon atoma 5
C10- C30 pol ycyclicaresigdue: subsgptutgd ar Qt herwise. Mt h agi noogaydroxyl,
thio, halogen, (CL-C5)alk (C1- C5) al kox a-c5)al kyl thio,
(Ol - C5) al kyPaio %E&/@)ﬂa’r ypaivoxrf%éh&(zr) rpheewlé@)lgrlﬁewopwano
trifluor onbtrhgolenzgzar;boxyl , carboxynet hyl or
20 b-RlL = H R2 = H, R3 = H or CH3, R4 = H,
methyl, butyl or phenethyl, R5 = H or ethyl and R6 is
3-methyl-5-isoxazolyl, 5-methyl-3-isoxazolyl, 3-methyl-
5-pyrazolyl or (5-methyl-3-isoxazolyl)methyl,
¢ - Rl, R2, R3 and R4 represent a hydrogen
25 atom,
as well as the tautomeric, enantiomeric, diastereo-
isomeric and epimeric forms and the pharmaceutically
acceptable salts.
2. Compounds of formula (I) according to Claim 1,
30 in which R5 is hydrogen.
3. Compounds of formula (I) according to Claim 1,
in which R5 and R6 form with the carbon atom to which
they are attached an m-membered ring (m between 3 and
8) comprising or otherwise one or more heteroatoms
35 chosen from N, O, S and which can be substituted with
amino, hydroxyl, thio, halogen, (Cl-C5)alkyl,
(Cl-C5H)alkoxy, (Cl-C5)alkylithio, (Cl-C5)alkylamino,
(C6-Cld)aryloxy, (C6-Cld)aryl(Cl-C5)alkoxy, cvyano, tri-
fluoromethyl, carboxyl, carboxymethyl or carboxyethyl,



10 carboxyethyl, it being possible for the nitrogen atomof a hetero-

-cycl oal kyIy oryheteroaryl group to be substituted with a (Cl-GC5)al kyl,
(C3-C8) cycl oal kyl, (C6-Cl4)aryl, (C6-d4)aryl(Cl-C5)alkyl or (Cl- CG? acyl
group, 15 with the exclusion of the cogpounds of formula | in which: 20 a
- RL=H R =H RI=H R =CH3, Re = CH3 and R4 = phenethyl,

henoxyet h NyitdH oi r or zyl; _ = = R3 = H
gr CI—I3y R4yd):r H%mn;t ?&Iﬂhbut?%lo grw%ﬁélne?ﬁ?ﬂ <LJlRE'p él?—i (Iggrroet yjfﬁ%%"% is

3- et hyl - 5-7 293391 FHOSELREERG OF i Qdveswt §¢ , wathe@®ino 5-hydexyyl or

(5- net hyl - 3=hsoxazol yhamegbyl, c - (Bl,_clgﬁallﬁg,lgnd §4ag?€i(g%pg%§%cn%¥?gogﬁg

to as I aut o C n lLLoneri c, -
gf)i ﬁer imc fo(rdn\%%?lggjf%gf%%%? mﬁﬁ?rgéﬁﬁﬁﬂﬂéwﬁﬁm e Sr¢sd) 3rykmpounds of
formul ad( 1) (Gecek4l agyt 6CLTH@p hallkkoxB0 i n ayured, RS itsriyIli®gsietd,1 Compounds
of fornul a&a{gb@,@pydgjgg&g%% tlo]ﬁ & i }'ﬁfgtﬁ51and R6 formw th the
ache

carbon atomto which they are a renbered ri ng (m.between 3 and
8) conprisithy or ot FEfmp&edneforf omord shetler oaconsd8sgciioseridimm N, 0, S
and whi ch cian ¥BisHbS tus ed Vichh coayid @qylhy(_ﬁ’f&é%{' sul¥t 9 AL e
(d-C)alkyl,. (d- %Ikox , (Cl-G)alkylthio, (C-Q& CaI Kyl am no;
(8- CL4) ar A"HBR - (o FEERPaM - ( C1- EB} &l koxyhakgase, tri (CIHGraethyl
car boxyb, C(allb@@rﬂﬂ‘wy,ordcacboay%{nk%rlthiwo ﬁr(rdvap{sdgé)ﬁ%ﬂ#%?nﬁr{gﬁr bon at om
a a0 C0 polycyclic yesidu y(? u?[§ , _
hydroxyl, t éllgé,ll )a?%leon}fy'( (-:%:5 if“@ﬂfyf %l?%g 3&1583@": Qenoes) i kyl t hi o,
(d-Coh)al k;ﬁlaﬁmet(m,maamqmgky,caaim@@ﬂﬁal éﬂ)ﬁl)ébfcé?ﬁﬁ%ﬂizgaﬁ}}é% nﬂggﬁﬂgs of
trifluoro hyl , n&%}ﬂ c yl Qr carboxye 4.,
for mul a (Im)%)t'acco,r diCCEf? to O ai ?nflf]%&ﬁ_l\%m(clﬁ F%c?%ré%f%z-¥€2(§aﬁl@l ‘gr oup
subst it ut ed witH chy %o?ncﬁnyﬁlépﬁye,cl:lhsep fiabog €T, 1 (0210 Bakat 1k yWroukis
(O - C5) 8l kaxips tiGhrtCR) abkyl & fh&ry{ S - GA)al k)ﬁln%%f)o’hyé%%gl 4) anyl oxy,
(C6-d 4) ar# (lgl-eCS) aL(Lé]g% C ]?nf, t(r|: fl uoronet hyl, car) lxS/I, o
car boxymet I~ & ar T WAKY L5, (EhnBelRdkosy . f diGhiGR )@kyddduradi ng t o
daiml, i(€lwmasokmIRy land rBﬁ,gar e cdn@sengfé@yllé%&hQO) qlr]dﬁdglg:])%g,leS
substi t ut eq Qr_~athanwy W t h _anino, r i.0, ,
(Cl1- C5) al k3|, 5%1)- %@éﬁ’ﬁoxy, Y1 cs) a|%y’|fiﬁ¥ -OMe Y ) g|| r&%ﬂ%ﬁ(t&ﬁ |
( C6- A 4) ar FeeRpxyres-hela ar arkox-e®3ival koxy, cyano, trifluoronethyl,
carboxyb, . Compounds of formula (I) according to any one

of Claims 1 to 5 in which R1 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 R1 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 (ITI)

R2 H R3

l : :
T

N
R1 _
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)



car boxymet hyl or carboxyethyl. 20 6. Conpounds of formula (1) according to
any one of Clains 1 to 5 in which RlL and R2 are chosen independently from
the groups specified in daiml with the exception of the hydrogen atom
and R3 and R4 represent a hydrogen._ %_. Compounds of fornula (1)
according to Cdaim6, in which Rl an are a rrethyl group and R3 and R4
represent a hydrogen. 8¢ Method f ring a und ordi ng to

G aim1 conprising reacting a co QJ}% genera }Q; a(II) R2 H R3
RI~N N N, R4 NH NH_i n_whjch Ri, d R4 are pg-defrped above, with a
35 conpound of geneﬁaﬁ forRfl a (III) (IV) or (V) - 28 R5f R6 R70><CH
R70>< OR° R5 R6 R5 R6 in which R5 and R6 are as defined above and R7 is a
met hyl or ethyl group, in a polar soi ent in the pres&rsce of an organic or
inorganic acid. 5 9. PHHbmaceuti cal (\Z)npositi on conpri®i/ng, as active

i ngredi ent, a conpound according to any one of Cains 1 to 7. 10. Use of a
conpound accordi ng to any one of Cains 1 to 7, for the manufacture of a

medi canent ;L0 Lended Los ke Jreabient. af, bt ol ogi caly cendiy ons

associ ated W th e insulin-resistance syn Usée of a corrpound
accor di ng e oe ofthgllai gsoupto In f@r phkaraedcent e of  &heedi canent

i ntended f régﬁléé‘qﬁr@pto of a conpound accordi ng
€ garﬁ@%eﬁogéarlgc 4684

to any one of Lﬁrgs for the manufacture of a medicament intended
for the’tréhat nent apFé‘iEﬁ%ﬂ‘btg‘lccaéi cORBFPPBHAELIOAUe E6™PKA SEHGNAt i G1F of AGEs.

13. Use of actcionpolngradtentl ng teomiyurtneadtorddn§l aidrsadyt ené, dJor the
manuf act ur% of 2 nie& cament intended for the treatnent of pathol ogical
condi tions "8ct'ed T r'om renal conplications, atherosclerosis,

angi opat hy,lQAI zhei e s odi seasepmpeunddegenerdihge tdi saa;sesnmd cenility.

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, atherosclerosis,
angiopathy, Alzheimer’s disease, neurodegenerative
diseases and senility.



