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1 AGE inhibitors The Maillard reaction, non-enzymatic glycation, is
initiated by the condensation of an amiho group present 5 in proteins with
a compound containing a carbonyl group, generally a sugar. A multitude
of products, referred to as "advanced glycation end-products” (AGES),
result from the latter stages of this complex process. The consequence of
the formation of these AGEs 10 is protein cross-linking. Such cross-links
have been observed in long-lived proteins such as collagen, lens
crystalline, fibronectin, tubulin, @i lanminingxactin, hemoglobin,
albumin and the lipids associated with low-density lipoproteins (LDL5).

AGE-mqgified 15 proteins increase progressively with age and itis | ,
believe %tg'hae]ylo oan]fﬁ&ﬁ%‘%‘g & RormQ st W&?ﬁd&liﬁé?’ﬁﬁ%&%’r, 15
eARatded fstmarioh hadcacdfngatiopof AGEshare beerpitkeel theent

developpeery Dhsatasaets (Nagardigichnd. BighrAQGCheny (1896-24bony1

19338). uraemia (Miyata et al., Kidney Int. (1999) 55, 389)

a%%%g)gdler sﬁg% l?n'iwlg%t gl.,ﬁﬁ?a\].rpat oI.T’fg?@)SFlﬁ ,65%§Stﬁtré3tda fts’
MStERIEEF19979 3, 6EY), AT Hisedde ORbAER et FNdBRERERCES”
SORGErINS. (2003) 81 (Goh3%Hd alleetalr 251GerebrabEoren £2005hplex

(125@9@%;@: Parkinson s diseane «(Webstar etal,, NeUrQIoXIGy Res. . agrs

005)/(172),.95), inflammatory disease (Anderson et al., J. Clin. Invest.
(£G0oF 16k °103), HgRSErated Fidtimatic HidorderS & Hbde & ¢inicaen
coimpiitaichsiof diabetes redilu30 tBriownles;d. Amn. ReM Meth(1998hs
46142318rnkenanry g5 abnd BiohChem, (1898) 27318714, Diabgfichin,
pgg qts whose %gfeg}i'a is e{l{?1 a&eci and %eE{sig ent rétave, n ir)crsesagegla 4
leVer of ¢rossin doprofle”lns,w iEh Teadd'to ti58e a{iﬁéggwg clate
nmodificatiopefgriisity lipoproteins (LDLs). AGE-modified

proteins increase progressively with age and it is

believed that they contribute to the normal tissue
remodeling. Morecver, enhanced formation and
.accumulation of AGEs have been linked to the
development of cataracts {(Nagaraj et al., J. Biol.

Chem. (1996) 271, 19338), uraemia (Miyata et al.,

Kidney Int. (1999) 55, 389), atherosclerosis (Kume et

al., Am. J. Pathol. (1595) 147, 654; Stitt et al., Mol.
-Med. (1997) 3, 617), Alzheimer’'s disease (MGnch et al.,

Biochem. Soc. Trans. (2003} 31 (&), 1397; Lith et al.,
Cerebral Cortex (2005%) 15(2}, 211), Parkinsorn’s disease
(Webster et al., Neurotoxicity Res. (2005)/(172), 95},
inflammatory disease (Anderson et al., J. Clin. Invest.

{1598) 104, 103), age-related rheumatic disorders and,

above all, clinical complications of diabetes mellitus

{Brownlee, M. Ann. Rev. Med (1995) 461, 223; Brinkmann

et al., J. Biol Chem. (1998) 273, 18714). Diabetic

patients whose glycemia is elevated and persistent have
an 1increased Jlevel of crogs-Iinked proteins, which
leads to tissue damage via modification of the

structure and function of the proteins involved.
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35 structure and function of the proteins involved. 2 Moreover, AGEs bind
to membrane receptors and stimulaté cellular responses. Since Maillard's
discovery at the beginning of the last century, it has been believed that
glucose is the sugar that participates in the 5 cross-linking reaction. More
recently, however, attention has been focused on a-dicarbonyl
compounds, such as methylglyoxal (MG), glyoxal (GO) and 3-
deoxyglucosone (3-DG), as active crosslinkers in vivo and in vitro. It is
Helimascethat H&Esridvlingl searceeTOBRVG EaREReptenAfthtet imulate
ngh@a@p%@tgﬁb@@é@se slihysoxyacetbaephosphiate andry at the
ceraldeh de-3- hosp ate, which luco %bo tes. M
gf!% Belfo % the sp%n%;neougs g’u ergm oggon rlc%gs(%é%h?s&ﬁg?éed
6FBY theH@ﬁaﬁ@nsﬁaSof fHPSONHEEGTLS %la@fon&as%"rﬁé? éﬁ?ﬂf@sghai‘zél alsge
cenfymert thiei generatien of aedicarboMytsevia glueose: alitoroxidatiors viis

Q?kl&ew'ﬁaﬁt gydicarhopyls fae@g@%ensw&@ye AgIAS: @ns;%@mm@f
etoamine, known as the Amadoyi product, n@dl?te in the

Rtafifard 28 reﬁﬁﬁyﬁi}sﬁ’i@%&mméﬁ% Jtself ag r%ﬁ?d

ttansfpghatios ohthe Schifthaseaadduct, iwrgchds dn ﬁlhﬂjﬁhﬁﬁ%d Hurifg vo

g}?&s%ﬁti%‘%fr@éc%w\l&é@ LEB 13104 @dcllrt additigndt %@%@E&?OH@Grce
hat bacteria_produce | eroxidatio olyunsaturated fatt
Rhid¥Astiyis I%s S BEtive & ;cogn gbn %g eﬁ ts’1I\5f angd gé{gg

tﬂq@lsycthgméﬁﬁt@r@f np.d@hmhae&einamﬁméldeh@leymﬁ)léﬁawd@ 3-

ﬂaﬁwgmﬂénewllekgeaeéal gSuefobighlyseatsveidiearbomds hiad talhe

Ding . £48R1°0s andsulyehd groupR ot arolgiRs ANA 30 Hreuersbl ooe

orm s suc arboxyethy )Iysme

mEO@Péﬁbéﬁym@tﬁyl)l?é’net(@wm% giyBRal- “Rveghreonine o
hyskoispidazolopentds-(5studies have also confirmed the

generation of a-dicarbonyls via glucose auto-oxidation.
It is believed that a-dicarbonyls can be generated
during_the transformation of a ketoamine, known as the
Amadori product, a key intermediate in the Maillard
reaction. This ketoamine is itself generated by the
transformation of the Schiff-base adduct, which is
initially formed during the reaction of glucose with an
amine. In addition, it has been reported that bacteria
produce MG. Lipid peroxidation of polyunsaturated fatty
acids also yields reactive carbonyl compounds, such as
MG and GO and those characteristic of lipids, such as
malondialdehyde (MDA) and 4-hydroxynonenal. In general,
such highly reactive dicarbonyls bind to the amino,
guanidine and sulfhydryl groups of proteins and
irreversibly form AGEs such ©oas Ne—{(1-
carboxyethyl) lysine (CEL}, N.— (1-carboxymethyl) lysine
(CML), methylglyoxal-derived hydroimidazolone Ns—(5-
hydro-5-methyl-4-imidazolon-2-yl)—ornithine {(MG-H;},
glyoxal—-derived hydroimidazolone {G-H:), argpyrimidine,

glyoxal-derived lysine dimer, 1,3-di(N°-
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hydro-5-methyl-4-imidazolon-2-yl)-ornithine (MG-H1), glyoxal-derived
hydroimidazolone (G-H1), argpyrimid'r—ﬁe, 35 glyoxal-derived lysine dimer,
1,3-di(N" 3 lysino)imidazolium salt (GOLD), and methylglyoxal- derived
lysine dimer, 1,3-di(NE-lysino)-4- methylimidazolium salt (MOLD). The in
vivo mechanism of action of these a-dicarbonyl compounds has been
studied S in an effort to understand the progression of the Maillard
reaction in the organism. In diabetic subjects, increased formation and

doctindhbor 8pAGES BcclRd thus IEEEIMEY to a SEHés ofRIngVkemYoxal-
cmpheations of digketes such asineghrppathy, 10, ctidopatiylysino) -4-
r(‘%%%rﬂi{’i‘ta'.“r}{ﬁ]ﬁg% %%”E%rﬂ‘!aﬁ‘%%&%r nd FPACTQYASCHIAL GORIIEALINS o ¢
ucafa et al., Diabetes Reviews (1995) 3, 258; Ulrich et al., Recent Prog.
R6fA ORe & H2BBEFS6 O PRty bissBRogRAT2665 45 ap17-udisd
lierenzhet alf fbiabetalogiaf206tptsdd, 79heZiagtercpteds intnRevf the

Ngﬁrfppéq}d(zo%aég’i@; ThornallayeP. J. 4 sReundNeurebiol. @002« 1 ¢
50, 37; Chiarelli et al., Diab. Nutr. Metab. (20% ) 13, 192_L . More

RS MEHS, ren 3B Haniaye thusel by CESHIETE of Ao

progressive |dssuef reriad figiotioning 20 (Makita<Z:iesal., NE Eng.Qngtdgrm
Q%@ﬁél%%%t&%ﬁis ,Ind%?d, aragzllai%g'@%@tic patients (type 1 angbtyperAthy,
plasma concentration of met yoxal proved to he two to six tim
R R T of ROV PR At TaeEaon S0 W S B ra
XHC 25 GridarhTstrees ot Tactor Bs6aihted Hith lgeing Brefwitivs
theuEwst cliterislpr chyonirs giseases istieh ascdiabietes, abeeosclerosisy.
A erateg yascylpl diseases, MeLmalaid QORI andsiERia, 1 ogia
Xidative stress is defined as a significant imbalance 30 between
alfidXRiantiand okitfaht gdRaRGT sysfendlan Piabetologia (2001)

44, 791; Ziegler et al., Int. Rev. Neurobiol. (2002}
50, 451; Thornallay, P. J. Int. Rev. Neurobiol. (2002)
50, 37; Chiarelli et al., Diab. Nutr. Metab. (2000) 13,
192) . More particularly, renal tissue damage caused by
AGEs leads to the progressive loss of remnal functioning
(Makita Z., et al., N. Eng. J. Med. (1991) 325, 836).
Indeed, among diabetic patients (type 1 and type 2),
plasma concentration of methylglyoxal proved to be two
to @ix times higher than that of normal subjects
{McLellan et al., Clin. Sci. (1994) 87, 21).

Cxidative stress is another factor associated with
ageing and with the current criteria for chronic
digeases such as diabetes, atheroscierosis and related
vascular diseases, rheumatoid polyarthritis and uremia.
Oxidative stress is defined as a significant imbalance
between antioxidant and oxidant generation systems. An
increagse in oxidative stress can have a profound effect
orn the modification of lipoproteins and on
transcription, as well as on the functioning and
metabolism of cells. Oxidative stress can appear via

several mechanisms associated with the overproduction
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increase in oxidative stress can have a profound effect on the

modification of lipoproteins and on trénscription, as well as on the
functioning and metabolism of cells. Oxidative stress can appear via 35
several mechanisms associated with the overproduction 4 of oxygen
radicals, such as the auto-oxidation of glucose and of glycated proteins
and the glycation of antioxidant enzymes. Indeed, it has been reported
that MG generates reactive oxygen species (ROS) (free 5 radicals) during
§fcatary BRittichs dEREs, St carfBENsaid $hattdidathrEStréssigRf ABE  of

f9Tmatier arendnsepargblydatastivipad tNarmallythe glyoxajagesydtem of

yoxalase.iand. ghpraiase 1 a0d dase RAUCIARe RARLEE IR 4L pat
etoxification of thesé a-dicarbonyls into D-lactate, glycolate and acetol.
MBweBSa dsfithctis R oF thid et RITERBN nTREHOR 168y an (free
inarebse lis thedgunantity of AGES furmee: by thighly redEtive a- dicarbanylbe
ip the organism. 13 Jehibition of AGE farmation cafudelay Hhenprogressiore
of the physjopathology of AGE-related diseases and improve
JOLiEREERR urﬁ%%&eﬁ?‘i’dﬁ?%an thus be assumed that the
pharmatoiogddl scavdryirgyl yhasdisadosysonpolady #xa \afifable and
l@@g&%@&'ﬁ%@@ ?tgﬁi@gy inr{he peevestien Of:@@iﬁal;;%aél@t?s ehudiakeles. Ahe
rge number of documents, exist concerning, the fact that an early. st

DT oo Sy T I e o B g e s aEe,
FOFSUARIEG pRIVENIETRE BéveldiHEMST Jatér 2BvhipicatioRs Gf this
diabeles rEvenr fAGE&ramiibhsinhibitarscannosnurerthe amsderiying the

~ pathological process, they should dejay the deyglopment Qf, ;v )
(%.lmp g:a‘tglgns r%sultin%1 rom the fundamental diso%e%?. eac lve_ d
dicarbonyls in the organism.

Inhibition of AGE formation can delay the
progression of the physiopathology of AGE-related
diseases and improve guality-of-life during ageing. It
can thus be assumed that the pharmacological scavenging
of a-~dicarbonyl compounds is a valuable therapeutic
strategy in the prevention of complications of
diabetes. A large number of documents exist concerning

the fact that an early stage  pharmacclogical

intervention against the long-term consequences of

cross~linking prevents the development of later
complications of diabetes. Even if AGE-formation
inhibitors can not cure the underlying pathological
process, they should delay the development of
complications resulting from the fundamental disorders.
Among the drugs specifically developed as AGE-formation
inhibitors, aminoguanidine {(pimagedine, AG) is the most
studied and most used agent. AG 1s a nucleophilic
compound with two key reactive functions, namely the
nucleophilic hydrazine function -NHNH; and the a-
dicarbonyl directing guanidine function -NH-C(=NH)NH;.

These two functional groups bound together jointly form
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Among the drugs specifically developed as AGE-formation 30 inhibitors,
aminoguanidine (pimagedine, AG) isthe most studied and most used
agent. AG is a nucleophilic compound with two key reactive functions,
namely the nucleophilic hydrazine function -NHNH2 and the a- dicarbonyl
directing guanidine function -NH-C(=NH)NH2. 35 These two functional
groups bound together jointly form 5 a reactive bifunctional scavenger of
methylglyoxal, glyoxal and 3-desoxyglucosone (Brownlee, et al., Science
£198B8)3x321 18 29p AfHBO§ A e bensfiaacegedts sHAGERdinstgHeoxal,
gappleations of diabetes Solgvs beesslangely q@yismenkia the diabetielraf
OEn B 18, el knpyy seleetivs NIl plipoel, MnoRgids (WD),
and a clinical trial related to the prevention of the progression of diabetic
RéEFITOPathP Thy MG i8S ABEdoREE dURPBRSEFET ichregms fotira BE 16°
abvAaP S (1 996) JaKy 268y dnmied, \L M. tAreh d Badehieie. Bisphysodel,
£2003) 419, 1), Byyidpxamine {pytiden)js anptheriagent able-to preventer
complications in the diahetic rat with greater effec iveneis than that of

' RidintCand 3t 153abféltbr&%§’} ng& ipRiperokidition products:
anewedicapponyfconsoundsgvesséral., AfchiVeslot tBiochanistgraidLy
BippAysiGa@00BL ALAR. Metorin,san apiihyReralyeamic @ugidely

used in t na of type 2 diahetes, also reduces levels of 20
ethylg ygﬁganggggggl bo ﬁ%r‘i vi\(jio%ta%rfd inlvi\%/gl{rl{)1 Jb?/rforriflr'\g ﬁ %rc':h.

fHagepiavnes (Béshicnger ef 4P 0Biabetds! Metabl {2003)P2% Foosgmine

HewevaLAG proved to Hecax Hauch beitesiscavengsY by adactor pfé5@nt

of _meth oxal co red with m ' att al., 25 Inter

ESA erfej'é:)é:l %rlée%le% 2007 %;5)8& g%%?npc?fﬁggs po"“s?'éségpsin greater

@éﬁe%?ﬁﬂ‘éﬂaﬁ%ima&' ﬁ&: of amincguanidine, and it is

able to scavenge lipid peroxidation products and a-
dicarbonyl  compounds (Metz et al., Archives of
Biochemistry and Biophysics (2003) 419, 41}. Metformin,
an antihyperglycemic drug widely used in the management
of type 2 diabetes, also reduces levels of
methylglyoxal and glyoxal both in vivo and in vitro by
forming triazepinones (Beisswenger et al., Diabetes
Metab. (2003) 29, 6895). However, AG proved to be a
much Dbetter scavenger (by a factor of 450) of
methylglyoxai compared with metformin (Battah et al.,
Intern. Congress Series 1245 (2002} 355). Other

compounds possessing AGE-formation inhibitory activity

include D-penicillamine (Wondrak Get al., Biochem.
Pharmacol. (2002) 63, 361}, LR-90, methylene bis(4,4'-
(2-chlorophenylureidophenoxyisobutyric acid)) (Rahbar
et al., Arch. Biochem. Biophys. (2003) 419, 63},
thiamin {(Benfotiamine) ({Stracke et al., J. Exp. Clin.
Endocrinol. Diabetes {(2001) 109, 330), carnosine (-
alanyl-L-histidine}, a natural dipeptide widely

distributed throughout mammalian tissues (Hipkiss A.R.,
Int. J. Biochem. Cell Riol. (1998) 320, B863), curcumin
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include D-penicillamine (Wondrak Get al., Biochem. Pharmacol. (2002)
63, 361), LR-90, methylene bis(4,4'-6
(2-chlorophenylureidophenoxyisobutyric acid)) (Rahbar 30 et al., Arch.
Biochem. Biophys. (2003) 419, 63), thiamin (Benfotiamine) (Stracke et
al., J. Exp. Clin. Endocrinol. Diabetes (2001) 109, 330), carnosine (j3-
alanyl-L-histidine), a natural dipeptide widely distributed throughout
mammalian tissues (Hipkiss A.R., 35 Int. J. Biochem. Cell Biol. (1998) 30,
6%3), idthdarhin 8t (Safithlal @t alBERChisfhent FHERRRDL. (1998 %6, 56+
1667) anothernaturabeompounddspiateddromnsCliectmen Tonga, Curcuma
3-diamingphenazine (N - (Saulis~et_ iabetalogia: (1999
BT, e T e S Tagaiof ACS on Sodio fe g
adeing Rhélee Fahams neetfd!deddop éifiddnt afeNfthat dgn Merked
segeengedfighlgreactive @sditathonyfedmpeuntisrsuth assaiatbylglbgak:
glypxaland 3-desoxyglucosene.aag thats have dow cydetoxicity angtowean

mutagenicity. 10 In a sugfg?m way, he% sentinventors hﬁ'ge

BREBTERT ShER ads oThas™a51E 16 Thiibit ther formation of - >
advandagllylgeation entyprodlictsy stadenging séastiveidicamdnyibat

RTPOYRds.Seme ot thase,campounss afe-alipatdydaown as such 15
but not_with res%)ect ta their therapeutic.a

icati Th
application V0D 2400324 Asclo éth%higlﬂéz%lz%gﬁ Ol%hpe%g%go%zﬂ have

- dymthevieindretitie HBTSEHBMheAMAB YoM @t P, Erdtidhkardhe

Esttarst (1988), 29 (3lichagrs=3856<3Bh6hdisclosessthé-pBoducts by
scavenging reactive a-dicarbonyl compounds.

Some of these compounds are already known as such
but not with respect to their therapeutic application.

Thus, patent application W002/100344 discloses the
NH,

H
H,N N
0] COOH
. . . H,C CH
synthesis intermediate 3 3 ;
the article by Jones et al., (Tetrahedron Letters

{1988}, 29 (31}, pages 28B56-3856) discloses the



1¢

HZN*NH NH2 OMe O synthesis intermediates H3C CH3 O O H2N NH
O NH NHZ N HZN 9-~ Y OMe NHZ OMe O CH3 O CH3 and H3C CH3
the article by Kasina et al., (Journal of Medicinal Chemistry (1986) , 29
(10), pages 1933-1940) discloses O NHZ CH3CH2 N NH2 O 5 the
synthesis intermediate O the article by Tada et al., (Journal of Agricultural
And Food Chemistry (1984), 32 (5), pages 992-996) discloses the flavor
of peptides of formula | wherein R2 represents a hydrogen-atom, X
represents C=0, R1 10 represents -NH-(CH2)m COOH an¢{l m=1, 2 or 3;
the article by Shinoda et al., (Peptide Chemistrmzmgﬁrqﬁl%mmdate
1983, 21st, pages 43-46) discloses 0 HOOCnH NH C HNY"-- NHZ1¢
the peptides 0 and O HOOCH CH3 NH2 HBr 2

synthesig intermediates HSC CHy .
O
0
H,N NH
OMe NH, OMe
CH, o
CH, ‘
and H,C CH, ;
the article by Kasina et al., (Journal of Medicinal
Chemistry (1986}, 29 (10), pages 1933-1940) discloses
o . NH,
M A NH,
CH,CH,0
the synthegis intermediate -0 :
the article by Tada et al., (Journal of Agricultural
And Food Chemistry (1984), 32 (B), pages 982-996)

digcloses the flavor of peptides of formula I wherein
R, represents a hydrogen atom, X represents (=0, R
represents -NH-{(CH;),~COOH and m=1l, 2 or 3;

the article by Shinoda et al., (Peptide Chemistry
(1984), wvolume date 1983, 21lst, pages 43-46} discloses

0
_ CH,
Hooc/ﬁ\ﬁ”ﬂ\T/ NH,
HN\ﬂ/l\V/NHz

o}

the peptides and

O

CH,
HN\W/L\/NH2

o having a salty flavor.
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HN~NHZ 0 having a salty flavor. 8 Only the patent application WO
2004/002418 CH3 " CH3CH2 Y COGH 0 HNNHZ discloses the peptide
of formula O NH2 and its therapeutic application. This document does
not, however, indicate that this peptide is an AGE 5 inhibitor. Additionally,
derivatives analogous to those discovered by the inventors, in particular
2,3- diaminopropionic acid (DAPA), have been disclosed in a patent
application (WO 92/14456) . DAPA would be highly 10 susceptible to
decarbdxylationthieornigmte tecarbBRAdSE BiaBiquiths erzYAf/ RARMLS
participates in the synthesis of a large number of pol Hmines leading to
ethylenediamine and/or 2-aminoacetamide. \Nith,a viey 'dilitste the

elimination via the urine 15 of the condensation prdducts of a-dicgrbony

I
compounds and the scavenging agents, the presenceHH NH
functional group such as -000H or SO3H in the scavenger! mote isa’
driietdl seguirerhento therise; thé coondeasation producPs would remain

i Gircylation by 20 renal tubularreabsgrption meshanisms, withdhe riskfs
a release a-dicarbonyls fallowing ar}?ther ngtabollc rea%tlon. [From the

BGiht of ¥AHE BRSmittims detafboxyiase nietaBoliBFP tHe Sompburids 2CE

disbaveredy the inventors of the present application can be used as 25
agentspwhichirgamoke, effeglive; than ARA, 1@ 56avReMes reaghive those
-dicarbonyl co ound? such as methylglyoxal, glyoxal and h
TS0 500 by Tiaming IALATS bich 475 elparatoe A e urie
RrtfeednDRPP prveftsaAé d (DAPA) , have been disclosed in a

patent application (WO 92/14456). DAPA would be highly
susceptible to decarboxylation by ‘ornithine
decarboxylase, a ubigquitous enzyme which participates
in the synthesis of a large number of polyamines
leading to ethylenediamine and/or 2-amincacetamide.
With a view to facilitate the elimination via the urine
of the condensation products of a-dicarbonyl compounds
and the scavenging agents, the presence of an acid
functional group such as ~COOH or SO3;H in the scavenger
molecules 1is a crucial reguirement. Otherwise, the
condensation .  products would remain in circulation by
renal tubular reabsorption mechanisms with the risk of
a release a-dicarbonyls following another metabolic
reaction. From the point of view of ornithine
decarboxylase metabolism, the compounds discovered by
the inventors of the present application can be used as
agents, which are more effective than DAPA, to scavenge
reactive a-dicarbonyl compounds such as methylglyoxal,
glyoxal and 3-desoxyglucosone by forming adducts which
are eliminated in the urine. Indeed, DAPA prevents the
modification of insulin by MG, as is illustrated in
figure 1. However, figure 7 demonstrates that its

cytotoxicity is higher and that its effectiveness in



modification of insulin by MG, as is illustrated in 30 figure 1. However,
figure 7 demonstrates that its cytotoxicity is higher and that its
effectiveness in 9 protecting cells lower (68% cell survival when

incubated with MG) compared with L-DAPA-L-Val (93%), L- DAPA-L-Leu
(81%) and L-DAPA-L-lle (79%) , comgounds according to the present
invention. In addition, DAPA appears to be mutagenic. In a first aspect,
thepd Bsrovidled aebhmoudd v followinggeneralformuatvH2N3-r Ridien

(GHYL HANXSR . Whereins X epigsents,CH2. G0, €=5.or CHOH R,
presents an amino acid, optionally substituted by one or more' hafddgen
&ORTS; ‘advartagedlsly flgarthe, lorByRnd orl hiore (CB3 groups camgnzfds

L or2.01 % represents CH2. G20, C5S oL GHQH, R Egpé%%?{%%%n DAPA

peptide containing two amino acids, each amino acid being optionally
Sipstitdied By dife siumeeeRalBgen atoms, advantageously fluorine, or
one or more CF3 groups, and n=D or 1 or XR1 represents PO3H or SO3H
and n=0"1%r 51 ROYepridehts HERRICa C1-C6 My gfouD, acCD@Bd of

aralkyb group ofeai: aryl greupsthe alkyl, aralkyl and aryl groups being
able to be substituted by an ﬁnﬂ@e (N]l_i|2), a carboxylic group (COOH),

one or more halogen atoms, &dv gedusly fluorine, or one or more CF3
groups; or the pharmaceutically ac able addition salts, isomers,

enantiomers and diastereoisomej‘\f me, as well as mixtures of same,
xR

HZN
I

wherein: .
X represents CH, =0, C=5 or CHOH, Ry represents an
amino -acid, optionally substituted by one or more
halogen atoms, advantageously £fluorine, or by one or
more CF; groups, and n=0, 1 or 2
or X represefits CH;, C=0, C=5 or CHCH, R, représents a
peptide containing two amino acids, each amino acid
being optionally substituted by one or more halogen
atomg, advantagecusly fiuorine, or one or more CFi
groups, and n=0 or 1
or XR; represents PO;H or SO3H and n=0, 1 or 2;
Ry represents H, XR;, a C-Cs; alkyl group, a Ci1-Cg
aralkyl group or an aryl group, the alkyl, aralkyl and
aryl groups being able to be substituted by an amine
(NH,), a carboxylic group (COOH), one or more halogen
atoms, advantageously fluorine, or one or more CF;
groups;
or the pharmaceutically acceptable addition salts,
isomers, enantiomers and diastereoisomers of same, as
well as mixtures of same,

with the exception of compounds



with the exception of compounds 10 wherein R2 represents a hydrogen
atom, X represents C=0, R1 represéffts -NH-(CH2)m COOH and m=1, 2
or 3and n=0, 1 or 2; - represented by the following formulas: CH3 NH2 H
COON HZN\/N CH3CHZ/p 10 COON HNH NH25 O NH2H3C CH3 0
0 H2N NH H 0 HZN NH NH2 N OMe NH2 OMe O O CH3 H3C CH3

CH3 O HZN NH NHZ OMe O NH 2 NYNHZ O CH3CHZOH3 CCH3p O
HOOCH CH3 NH2 HNY--NH 2 0 and 0 HOOC”N CH3 NH2 HBr H
HNNERrein R, represents a hydrogen atom, X represents
C=0, R: represents -NH- (CH;},~COOH and m=1, 2 or 3 and
n=0, 1 or 2;

- represented by the following formulas:
CH NH,

’ H N\)\_(ﬁ
H 2 -
CHsCHz,/k‘/COO o
o _ ) COOH
W(\N NH,
H
G

NH, H,C™ "CH,
0
o HzN/YU\NH y
HZN/\H‘\NH NH2 oo
NH, OMe o
CH,
© CH
H,C® CH, 3
O
H,N " TNH
NH, OMe 0 H NH,
)J\/N NH
o) CH,CH,O j])\/ 2
H,C  CH, 0



11 and the compounds L-ornithyl-taurine, L-diaminobutyryl- taurine and
L-diaminopropionyl taurine. In a second aspect, there is provided the use
of a compound as defined above, to prevent the deterioration of proteins
in foods. In a third aspect, there is provided a pharmaceutical or cosmetic
composition comprising a compound as defined above and a
pharmaceutically or cosmetically acceptable excipient. In a fourth aspect,
there is provided a compound of following general formula I: H2N"~r R 2
(CH On H2N)-"~ X'R iz wherein: X represents CH2, C=0, C=S or

an H&g\g R%rae%rues nts.an_amino acid, optignally substituted b)%one or
More ChalGUar Sibis, HavARMOBSLSIy HIBNAE or by 3 -

tagroups, and =0} lori2 opXasppresentstGd2.16=0, C=S or CHOH, R1

reprﬁ,?entssa Cpe%)étide contqclning two amjno acids, each amino acid being
optionally SUbstiited By~ 5 or Hore hadgeh Alors SadvintagEorsly 2

corfiporing, grsoonegedrimerk B3 groups; and sl er  BeXBAHepresems on
P or SO3H and n=0, 1 or 2 R2 represents H, XR1, a C1-C6 alkyl

of gzﬁ%%gea%r &?Lg% :%I(ﬁgls group or an arr))/l roup, the alkyl, aralkyl andyaryl
groéips béing afﬁpelfgbe subefittted by%%eé?ﬁine ™ (NH2Y O eaftfoxylié

phFeUR£O©OH)] ong:or mekelRalegen ataips.s advantageersly fluerine, of

one or more CF13gerups; or the pharmaceutically acceptable addition
corggpund as defined above and a pharmaceutically or

cosmetically acceptable excipient.

In a fourth aspect, there is provided a compound

of following general formula I:

H,N.__R,

(CH,),
R

H,N™ ~x7 !
I

wherein:

X represents CHp, C=0, C=S or CHCH, R; represents an
amino acid, optionally substituted by one or more
halogen atoms, advantageously fluecrine, or by one or more
CFs groups, and n=Q, 1 or 2

or X represents CH;, (=0, C=3 or CHOH, R represents a
peptide containing two amineo acids, each aminc acid being
opticnally substituted by, one or more halogen atoms,
advantageously fluorine, or one or more CFz: groups, and
n=0 or 1 '

or XR; represents PO3H or 30sH and n=0, 1 or 2 ;

R; represents H, ¥Ry, a C;~-Cs alkyl group, a C;~Ce aralkyl
group or an aryl group, the alkyl, aralkyl and aryl groups

being able to be substituted by an amine



isomers, enantiomers and diastereoisomers of same, as well as mixtures
of same, with the exception of the compound ¢ C cH COOH OILY HNY"~
NHZ O NHZ for use as a drug. In a fifth aspect, there is provided the
cosmetic use of a compound as defined above as an anti-ageing and
restructuring active ingredient for the epidermis and the papillary dermis
and/or as an anti-wrinkle active ingrgdient. In the sense of the present
invention, the term "C1-C6 alkyl group" means any alkyl group of one to
six carbon atoms, linear or branched. In particular, it can relate to a
methyl, ethyl, n-propyl, isopropyl, n- butyl, isobutyl, sec-butyl, t-butyl,
-pentyl and n- hexyl group. In the sense of the present invention, the
o S TEROTE, Mo id the 1 E1g arGIRatE MReor e B mgher-
adcanhenyatarmns ypdssibly adioining onfeused. o particular theoaryl group
o SN @ phenyl or naphiyl group. advantageously ghenyl In the sense
of the pres@n mvenﬁon, e term araci%)l group" means any aryl group’‘as
isaefined abeve; limeatvianah dlkybgrouprasdefinedabovandn partieaad, a

as bﬁ% I@l[%%p é}sfgré Irnaellfyl group. In th_e_ sense of the present invention, the
lIb "pharmaceutically acceptable addition salt" of a compound means any

wishlt that isphamhaceutically: fseceprapieiand that has the desired
pharmacological activity of the parent compound. Such salts comprise:

(1) yi\/aéggﬂon salts formed with inorganic acids
CHCH™ 0 _ :
HN, ; ‘
A
o NH,
for use as a drug.

In a fifth aspect, there is provided the cosmetic use of
a compound as defined above as aﬁ anti-ageing and
restructuring active ingredient for the epidermis and the
papilliary dermis and/or as an anti-wrinkle active ingredient.

In the sense of the present invention, the ferm
"C1~Cs alkyl group" means any alkyl group c¢f one to six
carbon atoms, linear or branched. In particular, it can
relate to a methyl, ethyl, n-propyl, iscpropyl, n-
butyl, iscbutyl, sec-butyl, t-butyl, hmpentyl and n-
hexyl group.

In the sense of the present invention, the term
"aryl group" means one or more aromatic rings of five
to eight carbon atoms, possibly adiocining or fused. In
particular, the aryl group can be a phenyl or naphthyl
group, advantageously phenyl.

In the sense of the present invention, the term
"aralkyl group" means any arvl group as defined above,
linked wvia an alkyl group as defined above. In
particular, a benzyl group is an aralkyl group.

In the sense o©f the present invention, the



such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid and the like; or formed with organic acids such as acetic
acid, benzenesulfonic acid, benzoic acid, camphorsulfonic acid, citric
acid, ethane-sulfonic acid, fumaric acid, glucoheptonic acid, gluconic
acid, glutamic acid, glycolic acid hydroxyethanesulfonic acid, lactic acid,
maleic acid, malic acid, mandelicld¢id, methanesulfonic acid, muconic
acid, 2- naphtalenesulfonic acid, propionic acid, salicylic acid, succinic
acid, dibenzoyl-L-tartaric acid, tartaric acid, p-toluenesulfonic acid, 12
trimethylacetic acid, trifluoroacetic acid and the like; or (2) salts formed
. When_an acid proton present in t arent ound either js replaced_by
P %an%gta% ?o%%, ?&?az%(am%i:ecgﬁ%ﬁr}gﬁ metﬁ?@g&agnoglkali%g%%rth moe al ioan
companrafuminganion; ercoordinates viitkedn organicrbrinoeganic base.ly
eo ic s include, dieth ine, et lami :
o gucaiine. ahasslamin: GG ARe A e K e
acPeeeptabid 10lisoiani Basestinelid -alGwifuns hydeoxidgercalciem

(1 fydroxide; pgtagsium hydroxide, sediym garhonate E‘ngﬁ%q{"ﬂ@ acids

hydroxide. Advantageous pharmaceutically acceptable salts are salts
sU$Srma8 frEfrArBeRIBHE aditllfifludrpaesicr a8 aeida dibénzoyi-L ftarasc

ac 84id apdphosphoricacid i shguid he-understooghthat gff seferepges -
pharmaceutically acceptable salts include the solvent addition forms

forgaidatedjidrithe ErtdMtie foftfid APolymofphs), 3% defif€d hereir ©f the
pegian-acid £20, additiga salt. Thesteraechemistyy, of the 351 HOSHIOARS;
acggﬁuﬁitric acid, ethane-sulfonic acid, fumaric acid,
gluccheptonic acid, gluconic acid, glutamic acid,
glycelic acid hydroxyethanesulfonic acid, lactic acid,
maleic acid, malic acid, mandelic acid,
methanesulfonic acid, muconic aclid, 2
naphtalenesulfonic acid, propionic acid, salicylic
acid, guccinic acid, dibenzoyl-L-tartaric acid,

tartaric acid, p-toluenesulfonic acid,
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| (the carbon atom at the junction of the NH2 and X groups) canbe Ror S
or a mixture thereof. The stereochedritstry of the C-2 position (the carbon
atom at 25 the junction of the NH2 and R2 groups) canbe Ror S or a
mixture thereof. In the sense of the present invention, "amino acids"
means all natural a-amino acid residues (for example alanine (Ala),
arginine (Arg), asparagine 30 (Asn) , aspartic acid (Asp) cysteine (Cys) ,
glutamine (GlIn), glutamic acid (Glu), glycine (Gly) , histidine (His) ,
ispliatetriey(lle) e teilcineagibdl) , lysinef(Lys)y, cmettidrine &) , and the
glg@\,_ryijalggine (Phe) , proline (Pro), serine (Ser), threonine (Thr),
tryptophane (Trp), 35 tyrosine (Tyr) and valine (Val)) in D or L form, as 13
N aSAdhTalPa % Hind'3EWs f0r SGMbIEPORRRINBLERMIcind:  the
errlentinesmpdeucine (Nlegr 3iaaminepbipiedcidy2-amiedtzenzoizracidor
3xaminabenzoicagid; 4-apinebenzejs acigdn2-aminoputanoict-agid et a1

4-amino-|-carboi< metr&{il1 pi.poeriplinoe 1-amin8-.1- ce/clobutat ecarboxylic .
adid, E—ramal‘ﬁocayc oliexaneacetic acid, f—%?mr%&ﬁ-cei/%lo‘ﬁ%x néCarbodic *©
aaid, (IR ZRP-amifstyclols@retahbrylieasiniiR, d8)ses  include
annaeyavhexanecarboxybe agitlo (E:2Ry2 10 N-methylglucamine,
Tingeyclohexanecaboolis s, 19,295 Anipacyriohexaecaiboxylic,
a_lmé'l, - aminocyclohexanecarboxylic acid, 4- aminocyclohexanecarboxylic
adigrAR2 R)-?aa‘f'ﬁiﬁoc&&@ﬁéﬁ%neﬁé%&?ﬁ&%ciﬁ?é@%@?r15 calcium
amihosytlbpentanecarbaxylic agidiagiide-)- cyddpemntanesathoytie acithd
Laming-incyeleproganecarboxylic acid, 4-(2-aminoethoxy)-benzoic acid,
3-aminomethylbenzoic acid, 4-aminomethylbenzoic acid,

2-aminBHYRMbREASY “4 AABBGEHbIL Gid % 3cceptable salts are

salts formed from hydrochloric acid, trifluorcacetic
acid, dibenzoyl-L-tartaric acid and pheosphoric acid.

It should be understood that all references to
pharmaceutically acceptable salts inciude the solvent
addition forms (solvates} or the crystalline forms
(polymorphs), as defined herein, of the given acid
addition salt.

The stereochemistry of the C-1 position of formula
I (the carbon atom at the junction of the NH; and X
groups) can be R or 5 or a mixture thereof. The
stereochemistry of the C-2 position (the carbon atom at
the junction of the NH, and R; groups) can be R or § or
a mixture thereof.

In the sgense of the present invention, “amino
acids” means all natural a-aminc acid residues (for
example alanine (Ala), arginine (Arg), asparagine
(Agn), aspartic acid (Asp), cysteine (Cys), glﬁtamine

(Gin), glutamic acid {Glu), glycine (Gly), histidine

{His}, isoleucine (Ile), leucine (Leu}, lygine (Lys},
methionine (Met), phenylalanine {Phe), proline (Pro},
serine (8Ser), threonine (Thr) tryptophane (Trp},

tyrosine (Tyr) and valine (Val)) in D or L form, as
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20 aminohexanoic acid, i-aminoindane-I-carboxylic acid, 4-
aminomethyl-phenylacetic acid, 4-armmmophenylacetic acid,
3-amino-2-naphthoic acid, 4-aminophenylbutanoic acid,
4-amino-5-(3-indolyl)-pentanoic acid, (4R,5S)-4- amino-5-methylheptanoic
acid, (R)-4-amino-5 25 methylhexanoic acid,
(R)-4-amino-6-methylthiohexanoic acid, (S)-4-amino-pentanoic acid,
(R)-4-amino-5- phenylpentanoic acid, 4-aminophenylpropionic acid, (R)-
éé;lirginogz_&megifb@dﬂaéﬂl&éﬁi)-4aamﬁ19-(5-Qﬁmy_hexg%wic agithmple, p-
-4-amino-5: oxypentanoic acid, (R)-4-amino .
Srut il i e e AP RS
@ SBRYZA=-amiiol pyrrolidifé D-carboxylivddigbenzoic acid, 3~
(28 45)<napine-pyridlidine-2rearewetieacid, azetiding-Zeathexylitinoic
339295’4821;@& Ray olingt o oleaGidnine -amino-1-

8-diaminooctanoic 35 acid, tert-butylg e, ry-carboxyglutamate, p
A AR S RAETRE Fitrtifne, 23t Gamind PROPIBAICY digDRppRRe gt ©
homdeyclelexitalanireymbidueke; cembohanylatamme,d, (1R, 2R) -2~
éﬂﬁ&@g@i@ﬁ@xm@&ggﬁsffﬂwy“c acid, jgofipecotic acidy1g, 25) —2-
a-meth&a%e, 5 nlcop%uc aﬁd, norvaline, octagydromdole-%-csarboxyllc
20147 BinfthniE) peRitifaiing Bheryiglycine (Pfd); 4- 15, 2R)=2-
phémaayelotidiseaiegrioxgiy did, pipecoliceatidi . propargyldR/gine$) —2—
Ayridinylalaning ~depy idiayatanine, 1-pyrrolidinea3-garboxylic acid, 10 3-
sarcosi(_r:le ﬁh%st)%g%séég%%r&d;?ij?gquinoline-l- caral?{(_gi< lic acid, 4
fﬁ?ﬁfﬂ-t\éﬁaﬁy&rmsoqumo Ine23- carboxylic acid, tranéxamic acid,
ATLHGTOLSreRHEnadRIBPeRYdiire, alpha-(33Fdfuorobenzylf-bFol#R) —2-
aamina-(3:4diliarabenzatl-pojilecalpha 15 acid, ~ (1R,28)-2-
drfluprometiyiatienylataning,hpaluoroleucing.; 5.5-trfluogolgging. . -
0,6,6-triffluoronorleucine, 2- (trifluoromethyl)leucine, 2- ,
cyclopentanecarboxyllc acid, l-amino-1l-
cyclopropanecarboxylic acid, 4-(2-aminocethoxy)-benzoic
acid, 3-aminomethylbenzcic acid, 4-aminomethylbenzoic
acid, 2-aminobutancic acid, 4-aminobutancic acid, 6&-
aminohexanoic acid, l-aminoindane-l-carboxylic acid, 4-
aminomethyl-phenylacetic acid, 4~aminopheny1aéetic
acid, 3-amino-2-naphthoic acid, 4—aminophenylbutanoic

acid, 4-amino~5-(3-indolyl)-pentancic acid, {(4R,58}-4~

amino-5-methylheptanoic acid, (R} —4—amino-5-
methylhexanoic acid, (R) —4-amino-6-methylthichexanoic
acid, {S) —4-zamino-pentanoic acid, (R) —4-amino—-5—

phenylpentanoic acid, 4-aminophenylpropionic acid, (R)-
4-aminopimeric acid, (4R, 5R) —4—amino-5-hyroxyhexanoic
acid, (R)—4—amino—S—hydroxypentanoic acid, {R)-4-amino-
5- {p-hydroxyphenyl)-pentanoic acid, 8~amincoctancic
acid, (28, 4R) ~4~amino-pyrrolidine-2~carboxylic acid,
(28,48) ~4-amino-pyrrolidine-2-carboxylic acid,
azetidine-2-carboxylic acid, {258,4R) —4-benzyl-
pyrrolidine-2-carboxylic acid, (8)-4,8-diaminooctanoic

acid, tert-butylglycine, y-carboxyglutamate, 8-
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(triflucromethyl)norleucine, 4,4,4-trifluorovaline,
4,4,4.4' 4" A'-hexafluorovaline, 20 pentafluorophenylalanine,
2,3-difluorophenylalanine, 2,4-difluorophenylalanine,
2,5-difluorophenylalanine, 2,6-difluorophenylalanine,
3,4-difluorophenylalanine, 3,5-difluorophenylalanine, 3, 3-difluoro-3-(4-
fluorophenyl)alanine, 2,3-difluorophenylglycine, 2,4 25
difluorophenylglycine, 2,5-difluorophenylglycine, 3,4-
difluornhepylalveine £, 4-difluereethialycing; 43444 fifluaroethylglyeives o
and hexafiugronarleugine), The term also jncludes,natural ando; oo e
Ron-naturafamino acids carrying a c\t’mve%]tlo amino prdtecting group
ergpexainbie an acetyl group: ferBaKIGKyearbefyI, indoline-2-
barndexycatbonylial 9-f luarenpmeshylearbenyd), as: welasnatulalange ,

! R o | t |
B e R e e
35 Hthid@ T Rhich RS peEfvEly. ‘gve B tafboB IC BRADH 15 e f6RG@Ing -

foimnid: - CA1G 88 alkyD) -COMBEC18 atkyl)d,CONBplemlc acid,

QNHbenzvl,19F GQNHZ). Advantagequsly; Thg,aaing, agid according to,
e pr senﬁj Ll_}r;Hventlon has its carboxylic.end unprgtect%d. 5_, X
RS AATES T B Bmino AcHEREBHG ISR BRESENERhEftion RIS
carbowgliciend prdtbeted irstthé foven of a GitCaBudkyp esteguinoline-1-

CSORUGHCA8 alkyB), apreferably, a-513-C48 alky) @5IST £ GROHE13618-
alkyl) Advantagequsly. he aing agid s Inked tohe X, 10 radical of the

compou of formul | by HERIErminal end. Advan ageousﬁy, fhebond: ’
thuSfepned i Fomsivs: -RINMHR, (Bhérefir Fepresatarib reRispddare .
ghitheaning acid fMeoleewbe Adyantageausiyethe amino acid according-ie—

the, 12 RIESSUIDYRMIPBHE SYpsiuted Ry one or more DAINGER,1 eucine,

5,5,5-trifluorcleucine, 6,6,6—trifluoronorleucine, 2-
{trifluoromethyl) leucine, 2 -
(triflucromethyl)norleucine, 4,4, 4-trifluorovaline,

4,4,4,4',4"',4' ~hexafluorovaline,

pentafluorophenylalanine, 2,3-difluorophenylalanine,
2,4-difluorophenylalanine, 2,S—difluorophenylalanin@,
2,6-difluorophenylalanine, 3,4-difluorophenylalanine,
3,5-diflucrophenylalanine, 3,3~difluoro-3-{4-

fluorophenyl)alanine, ~2,3-difluorophenylglycine, 2,4~
difluorophenylglycine, 2,5-difluorophenylglycine, 3,4-
difluorophenylglycine, 4,4-difluocrocethylglycine, 4,4,4-
trifluorcethylglycine and hexafluoronorleucine). The
term also includes natural and non-natural aminoe acids
carrying a conventional amino protecting group (for
example, an acetyl group, tert-butyloxycarbonyl,
benzyloxycarbonyl or 9-fluorenylmethylcarbonyl), as
well as natural and non-natural amino acids protected
at the carboxylic end (advantageously by a C;-Ci;y alkyl
group, an ester, a phenyl amide or benzyl amide or an

amide, which, respectively, give a carboxylic end of
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atoms (Br, Cl, I or F), advantageously fluorine, or one or more CF3
groups. Advantageously, this substitatin is present on the alkyl or aryl
moiety of the amino acid. Even more advantageously, the nitrogen atom
is 20 not substituted. The principal advantages of substitution by a
halogen atom, in particular by a fluorine atom, or by a CF3 group relate to
the bioavailability of the compounds obtained and, in particular, to
improvements in their cell membrane 25 permeation and binding

chasactesislies Adyantageeusdy; the amine-acjd isselgeted amaerg (C,—C;q
%Iil?éaf) valine, i—%‘fd‘)—%@% Qline, |e%5£ﬁ{b%|ﬁ #alaninebgLchineCONH }
p_a (e 27 -

in€, norleucine, aspartic ‘acid, lysine, or teft-léucine,
Wedhon§ 3o ABriRE, falile, RoRriEHe Prélmethe present
ﬁhﬁf@/ﬂﬂi&@hnehdmdima mxl@uobpgldrdegﬂdudn@n@at\mit@ghously, the
phenyl sadicaliof jabenyialaning,is substitited, by Qne,Qtmpss Kalogen e

atoms, advantageously fluorine, or by one or more CF3 16 groups, ,
ERARtAeotEY H?H@Baﬁaap%si%ﬁ, 1568 AR taGe 6EEly MIRESTHEor 12
rabta pbsition oAdvantdgeduslya iy butystdical of ¢REéGeirais alkyl) ),

pibstiiad by oneqr mqre halegenaiems, badvantageoysiy flugnns, or

by one or.mare CFE3 groups. In the sense of the present invention, th
torm -G ARG S mElss S5 ity b oF onié 18 ebahe X

FiofsC iredtfor BREnCHRTP RV PSTtiIOH a Fedan. feldtells atmeth eempinal
rR-AEOPY|, Aseprapylgadediutyl, isphatyl, seadutyd HuzutylFapeatyl and n-as

eyl group. In the.sense ,%Q%Pﬁe%?”}%’:%@%ﬂt@eé%@“ £$’zﬁ§§ﬂ%§r of

comprising two amino acids” means any sequence of two amino acids as
detmedbelowF Hf pept@Fele - |

Advantageously, the amino acid according to the
present invention is substituted by one or more halogen
atomg (Br, Cl, I or F), advantageocusly fluorine, or one
or more CFi; groups. Advantageously, this substitution
is present on the alkyl or aryl moiety of the amino
acid. Even more advantageously, the nitrogen atom is
not | substituted. The  principal advantages of
substitution by a halogen atom, in particular by a
fluorine atom, or by & CF; group relate £to the
bicavailability of the compounds obtained and, in
particular, to improvements . in their cell wmembrane
permeation and binding characteristics.

Advantageously, the amino acid 1s selected among
alanine, valine, igoleucine, proline, leucine,
phenylalanine, glycine, pB-alanine, ncrleucine, aspartic
acid, 1lysine, or tert-leucine, advantageocusly among
alanine, wvaline, isoleucine, proline, phenylalanine,
leucine, norleucine or tert-leucine.

Advantagecusly, the vhenvyl radical of
phenylalanine is substituted by one or more halogen

atomg, advantagecusly fluorine, or by one or more CFs
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15 residues. The sequence can be linear or cyclic. For example, a cyclic
peptide can be prepared or can result grom the formation of a disulfide
bridge between two cysteine residues in a sequence. Advantageously,
the peptide is linked to the remainder of the compound of 20 formula | by
the N-terminal end. Peptide derivatives can be prepared by any
conventional method (in solution or solid phase) known in the art, such as
those described in the examples below. The peptide sequences

spesifisally deseribedindhe present appligationare25 whlien with the1egs

aino.and.on (hg leftandthe caibexylic.end.en the ght,

A van?aggousﬁly, Ke pepiide is se acted among ATS- ,Elré-’AIa, Ala-Pro

or Ala-¥aVadvaaeeestsly dhichdliad-Gifi-add-L MlanPrARMCTS of s

leAlas L-\MAal 3@ Advantageatisly, theceompoupdaccordiipdgdhe presemts,

[ tion. | {hat esents C=Q, CH2 or _C=5. Advanta Hﬁ!y
mgg%%ﬁ%&agc%%?ﬁg%%the I rgsentﬁlfnven%oﬁ IS Slcjch théath%ero 5

the com _ ,

represeﬁ% i8R XRENHD aafarktaGedtEf3eRE. 17 HFR ShREIfic the term
embpediment khé compophdaecasirgty thé pydsentinyentiéin snsucho 18
that R1 fepesqats an amiposeid, agdvaniageoysly selacted, 8ong; ¢ can

alanine, valine, isoleucine,_ proline Ie§0|ne, norleu0|$e, S henyfal nine

grieaTEucing. AdvaRe: ]usly,‘?ﬁg‘}é mpdtnd-a&eording o the “Frésent -
ifmadntibn isiswdbutbial X isseeebnEg landtR bus vdlanime, pating Llewside, n-
isRlaygingypraline, norleucine, phenylalanine or tert-leucine. 10

Advan@ eo ﬁl ,thg compg ndt c‘:acordén toni;che i%reg(ralr%t.ig}/lentig ejs erm
such tha?leglsé;Rgl of A an% n:%l. InFanother specmc Ersotimant of e
iNReRfpide comprising two amino acids” means any sequence
of two amino acids as defined below or of peptidyl
residues. The seguence can be linear or c¢yclic. For
example, a cyclic peptide can be prepared or can resgult
from the formation of a disulfide bridge between two
cysteine residues in a seqguence. Advantageously, the
peptide is linked to the remainder of the compound of
formula I by the N-terminal end. Peptide derxivatives
can be prepared by any conventional metheod (in solution
or solid phase) known in the art, such as those
described in the.examples below. The peptide seguences
specifically described in the present application are
written with the amino end on the left and the
carboxylic end on the right. Advantageocusly, the
peptide isg selected among Ala-Gly, Ala-Ala, Ala-Pro or
Ala-Val, advantagecusly among L-Ala-Gly, L~Ala-L-Ala,
I-Ala-L-Pro or L-Ala-L-Val.

Advantagecusly, the compound according to the
present invention is such that X represents (=0, CH; or
C=S.

Advantageously, the compound according ©o the
pregsent invention is such that R; represents H or XRp,

advantageocusly XR;.
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the compound according to the present invention is represented by the

following general formula II: H2 ~R2 {€H2), H2N R1 115Y Il wherein:

I" R1 represents -NH-R3-(C=0)R4 or COR4 wherein R3 represents 20 -

a C1-C12 alkyl group, advantageously C1-C6, optionally substituted by

one or more groups chosen among a halogen atom, advantageously

fluorine, a -CF3, phenyl, phenol, -000H, amine or phenyl group

substituted by one or more halogen 25 atoms, advantageously fluorine, or

by one ox m@resgg&mp@p%@@@%ﬁnﬁﬁmu ptﬁetioeaumguaaitlae@&/@ihg
ming, an OH group, one or.mare halogen ato 8 .advantageous

fu%riﬁg,eo one c’?rnlﬁjrtrgor}“erl td‘r%ﬂ“ps% and K- ré?oégs%en% oy ,Fﬁ%ieg% an

CRETD alREH advBAERJERERP'EII020; SPRE féfese AEMICORIEBEAS ,
©&IGomhalkyl giciygl eptitnadly substiLied:by one=oiahaes halegerl ategisie,
avantagepusly fluatine, or by a0 qrmore CF3 groups; n=0, 1 or 2; Y

represents an oxygen or sulfur atom, advantageously 10 an oxygen atom;

or the PHAHRBEEHRANG Recepldbie aGGHERERs, RO Ehntibtherkle
anthdiasteregivemersof S@mepas that X is C=0, n=0, and R; is

alanine, valine, leucine, iscleucine, proline,
norleucine, phenylalanine or tert-leucine.
Advantageocusly, the compound according to the
present invention is such that R, is XR; or HE and n=0.
In another specific embodiment of the invention,
the compound according to the pregent invention is

represented by the following general formula II:

HN.Z R,

wherein:

52

R, represents -NH-R;-(C=0)Rs or COR, wheréin
R; represents
- a C1—-C1a alkyl group, advantageously C1-Cs,
optionally substituted by one or more groups
chosen among a halogen atom, advantageously
fluorine, a -CF;, phenyl, phenol, -COOH, amine or
phenyl group substituted by one or mere halogen
atoms, advantagecusly fluorine, orxr by one or more
CF3 groups; _
- a phenyl group, optionally substituted by an

amine, an OH group, one or more halogen atomg,



10

15

20

25

30

well as mixtures of same. In the sense of the present invention, the term

15 "C1-C12 alkyl group” means any alkyl group of one to 12 carbon
atoms, linear or branched. In particular, it can relate to a methyl, ethyl,
n-propyl, isopropyl, n- butyl, isobutyl, sec-butyl, t-butyl, n-pentyl and n
hexyl group. 20 The term "C1-C30 alkoxy" means any -O-R radical,
wherein R is a C1-C30 alkyl radical as defined herein. Examples of
alkoxy radicals include, but are not limited to, methoxy, ethoxy,

isopropoxy; and ke like14dvaniagecusly the GoRPQLIRdRCEOrding t%f'&%ps
25 present invention is such that n=0. Advantageously R2=H or CORL1. In
a specifi¢8mbodiment, the compound according to the present invention
iB.seleztetbamong: 92N HEE H2N ZHETH 2BC2Ry21-RAVIAHE BRSPNS Ly
HHN OYOONNCOON H2N/IIl NI-~COOH | 3012319 H2N

H2N 2HCI CONH 2HCI HN COOHH2N HZN 2 2 H 0 CH 2HCI N
EoGARC CHS HINNTHBC (¥ 6 &7 6 MANHAN IR L 1LY
FHEEEH2HER H HOM N ~COH HNN COOFFH N R2EDHSH 0 =35 F1O-
Aadvantageousgly fluorine; or by one or more CF; groups;
n=0, 1 or 2;

Y represents an oxygen or sulfur atom, advantageously
an oxygen atom;

or the pharmaceutically acceptable additien salts,
igomers, enantiomers and diasterecoisomers of sgame, as
well as mixtures of same.

In the sgense of the present invention, the term
“-Cyp alkyl group” means any alkyl group of one to 12
carkbon atoms, linear or branched. In particular,‘it can
relate to a methyl, ethyi, n-propyl, isopropyl, n-
butyl, isobutyl, sec-butyl, t-butyl, n-pentyl and n-.
hexfl group. |

The term “C;-C alkoxy” means any -0-R radical;
wherein R is a Ci1-Cs; alkyl radical as defined herein.
Examples of alkoxy radicals inciude, but are not
limited to, methoxy, ethoxy, isopropoxy and the like.

Advantageously the 'compound according to the
present inventicn is such that n=0.

Advantageously R;=H or COR;.

In a specific embodiment, the compound according

to the present invention is selected among:
HoN H,N HoN

2hct N COOH 2nc H COOH 2TFA ﬁ COCH
HN Y Y N HN Y
E 0] 0 Q\r/
L .
2

3

Y

1

r L
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91011 H2N H2N 2HCI H N.NYCOOH HzN 2HCI NYCOOC16H33 z
2HG 1 H HzN - Y H2NNvO0OC16H334 0 Y HO~ 12 13 14 HZN H2N
2HCI NOOOH 2TFAHHNNCOONZHH2NFIiSCH3 S\/YIICH3
1516 H2N 2HCIN H2N |-~COOH H2N zN 2HCI H2N N~COOH 2HCI
H2N N~COOHHH 001017 18 21 H2N H2N 2H HI2ZN N COON H2N
2HCIN COON H2HCI1HHN O | ~ HZNJ~ H /N~ COOH2HIOI/O
NH2 2223 2420 H3C CH3 H3C O CH3
H,N

2HCH
2HC! CONH J\W COOH HoN
HZN 2HC H
H CH HN N. COOH
6 7 8
HoN HoN HoN

2HCI 2HC 2HCI H
HzNj\(‘( \/COOH HENIW/ TCOOH HgNLfN\;/COOH
H O E )
11

HoN HoN

2He H ~-COOH 2HG COQCzH
HzN iif HzN \/ 167133
z H;;._N NVCOOC;GH;;;:,

12 - 13 14

2TER N COOH \/C oo
~ z
Y CH3
15

HoN

2HCI
HoN HoN e \/COOH
2HCI
2nc COOH \/COOH
HN Y HoN "2 \©

17 18 21

r

HzN

2l COOH  HoN -
2 - H
HzN M . 2HCI HleWN COOH
HQN ‘\/ H o r
NH,
'

23 24
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H N COON 0 COOH H 0/-COON H2N H H2N H H2N = NH 2HCI
N~COOH 2HCI NIICOOH 2HCI H2N K = H2N Fi0 0 H2N H NH "-000H
H3 CH3 H3C~~CH 03 28 29 30 H2N H2N 2HCI )YH 0 ; H3 2HCI
H2N(N7 H2N N v N COOH O COOH 0 CH3 31 34 H2N 2HCIH2NH
2HCI N COOH HZN NN COONH2N_N OCHHOCH3 53,3536
H2N H2N H2N 2HCI2 H 2TFA 1 H 2HCI2 CyH J(~vCOOCH3 H N
N~CONH2 HN N 'h~}/~COOHH 2N NO O O 37 38 39 H2N H2N H2N
2HCI N COON 2HCI H 2HCI H H2N H¥. /N COOH Nt(N4@OON 0 H{
IOl H2H (~ O COOH 10 40 41 42 2N ﬁNHZN H 2HCI 1 H 2HCT 1%

COOH COOH

Iz
ZT

H
N\_:/COOH 2HC!

MO : \E/COOH '
H3C/\CH3 ’ ° Hsc/-\/CHB ’
29 ' 30
MR | CH,
2HCI N\E/H\g/l\COOH
O CH, ’
31 34

35 36
HoN HaN HoN
2HCI H - 2TFA
Hzle\‘vaCOOH HzN]\T N._.COOCH; HQNJY N._ CONH,
H
o}
37
HoN H, N
2HCI
HoN COOH ZHQ COOH
2HCI coon il N '
At S
COOH |

HN
HoN 2

HoIN
2HC H 3HCI H
2HCI H
L__N._COOCH H Nlﬁ(N COOH Ny N COOH
"N : “H \(/\ Ul
O “\/\ , O , 0 \/\/NHZ ,
43 44 45
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COON 3 H2N N~COOH HZN/NvCOOH H2NH~(/ N (O~ 0 H O ~~NH2
43 44 45 21 H2N H2N 2HC1 H HzN2TFA 1 H H2N NvCOOH 2TFA ~H
J~N COOH H O ~/H2N NCOOH HZN 7 H ~CO2H 46 47 48 H2N H2NIY
~000H 2H H1 /N~COOH 2H HI2NNH 2N H O H O CF3 CF3 49 50 H2N
11 H2NHH N H N COOH 2HCI '1[~& 2HCI 2HY NYCOOH O H2N H 5
0'-and F 51 52 or the pharmaceutically acceptable addition salts,
isomers, enantiomers and diastereoisomers of same, as well as mixtures
of Saatte. 10 The present inv on also relates to the mge of a compound
aCDrdi tcﬂthe@f@ﬁentéqyﬁ to grevent the2deteriorationtbf prot |ns
in fodsy Faid Joods can be of anmglw\,pmm@ngm Thr~ comPountds
accordlngqo theypresent |nve 0531 are 15 administered infan effective
guantity in said foods in , ' COH

46 47 ‘ 48
H,N
2H£FN H 2rcl ﬁ COOH
o Ty Ny OO HoN Y
HO = HO _\
::: “CF; CF,
49 50
HoN

H
N._COOH
— HZN:i\U/ 2HCl
\/COOH 0 -

and : F
51 52

or the pharmaceutically acceptable addition salts,
isomers, enantiomers and diastereocisomers of same, as
well ag mixtures of same. _

The present invention also relates to the use of a
compound according to the present invention to prevent
the deterioration of proteins in foods. |

Said foode can be of animal or plant origin. The
compounds according to the present invention are
administered in an effective quantity in said foods in
order to prevent the detericration and the degradation
of proteins contained therein. Such a use increases the
period' during which the foods can be consumed and
stored and preserves their nutritional and organcleptic
gualities.

Additionally, the present invention zrelates to a
pharmaceutical or cosmetic composition comprising a
compound according to the present invention and a

pharmaceutically or cosmetically acceptable excipient.
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order to prevent the deterioration and the degradation of proteins
contained therein. Such a use increases the period during which the
foods can be consumed and stored and preserves their nutritional and
organoleptic 20 qualities. Additionally, the present invention relates to a
pharmaceutical or cosmetic compaosition comprising a compound
according to the present invention and a pharmaceutically or cosmetically
acceptable excipient. 22 The present invention relates to a compound of

f0||0Wi”919£”9g§lef§’éEﬁ‘H'aj!zH@}‘x%Raﬁﬁ?ei‘a}t@?ﬁ HeN LX-Rpihgieins

X represents CH2, C=0, C=S or. CHOH, R1 represents an amino acid,
optibn A BehSIRMETDY S BFAfore halogen atoms, advantageously

fluorine, or by one or more CH3. g0 Rapd n=0,1or210o0r X
represents CH2, C=0, C=S or CHOH, R1 represents a peptide containing
two amino acids, each amino acid (b@iq I‘optionally substituted by one or
more halogen atoms, advantageously fiuorine, or one or more CF3
groups, and n=0 or 1 15 or XR{, rgpre 3H or SO3H and n=0, 1 or
2; R2 represents H, XR1, a C1-G6 ali<yl group, a C1-C6 aralkyl group or
an aryl group, the alkyl, aralkyl and amyl groups being able to be
SH?%@EF&Q: by an amine (NH2), a carboxylic group (COOH), one or more
alogen 20 atoms, advanta eouslg fluorine, or one or more CF3 groups;

h
&th%%ﬁ%{&%ﬁticgﬁgﬂac g&am ﬁ%dif?&nw' R; repregents an

aminoc acid, optionally substituted by one or more
halogen atoms, advantageously fluorine, or by one or
more CF3; groups, and n=0, 1 or 2

or X represents CH,, C=0, (=S5 or CHOH, R; represents a
peptide containing two amino acids, each amino acid
being optionally substituted by one or more halogen
atoms, advantageously fluorine, or one or more CFy
groupé, and n=0 oxr 1

or XR; represents PO;H or SO0;E and n=0, 1 or 2;

R, repregents H, XR;, a -C¢ alkyl group, a C;=Cg
aralkyl group or an aryl group, the alkyl, aralkyl and
aryl groups being able to be substituted by an amine
(NH,), a carboxylic group (COCH), one oxr more halogen
atomsg, advantageously fluorine, or one or more CF;
groups;

or the pharmaceutically acceptable addition salts,
isomers, enantiomers and diastereoisomers of same, as
well as mixtures of same,

with the exception of the compound
CH

3
CH,CH Z/l\(COOH o
HN /lT/\
N NH
\W/\H 2

0 NH,

for use as a drug.
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iIsomers, enantiomers and diastereoisomers of same, as well as mixtures
of same, 25 with the exception of the.compound CH3 CH3CH2 COON 'y0
IY HN IIH NHz O NH2 for use as a drug. 23 Advantageously, the
compound according to the present invention for use as a drug is
represented by the following general formula Il: HZNY 2 (CH2)n HZN RI
Y 51l wherein: R1 represents NH-R3-(C=0)R4 or COR a wherein R3
represents - a C1-C12 alkyl group, advantageously C1-C6, 10 optionally

substituied by one.or0ore 9rouRs COsERAMENg aLalogen.alome, ¢y

advantageously fluorine,"a -CF3, pheny , eor
pPERFgtoup BUBSHHRSH HyPSne'Sfmare aldgEnTatbfhsT SBVAREGEAEIPY
flubené cdrllowdang oyenereal5 LHE3ngrbaipsI-:a phenyl group, optionally
substituted by an amine, an O,_H| R]roap, ne or more halogen atoms,
advantageously fluorine, or onedr h:fr(e 3 groups and 20 R4
represents OH, NH2, a C1-C30 alkz)cy{_,_! a)dvantageously Cl-C20;

2/n

R,
FEN 1
Y
o

IT
COR,

wherein:

Ri1 repregents NH-R;— (C=0)R; or wherein
Ry represents

- a (;=C;, alkyl group, advantageously C1—Cs,
opticnally substituted by one or more groups
chosen among a halogen atom, advantageously
fluorine, a -CF:, phenyl, phenol, -~-CO0OH, amine or
phenyl group substituted by one or more halogen
atoms, advantageously fluorine, or by one or more
CF; groups;

- a phenyl group, opticnally substituted by an
amine, an OH group, one or more halogen atoms,
advantageously fluorine, or one or more CF3; groups
and

Ry represents OH, NH.,, a C;-Ci; alkoxy, advantageously
C1—Cao;

R, represents H, COR;, or a (C;-Cs alkyl group optionally
substituted by one or more halcgen atoms,
advantagecusly fluorine, or by one or more CF; groups;
n=0, 1 or 2;

Y represents an oxygen or sulfur atom, advantageously

an oxygen atom;
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R2 represents H, COR1, or a C1-C6 alkyl group optionally substituted by
one or more halogen atoms, advantageously fluorine, or by one or more
CF3 groups; 25n=0, 1 or 2; Y represents an oxygen or sulfur atom,
advantageously an oxygen atom; 24 or the pharmaceutically acceptable
addition salts, isomers, enantiomers and diastereoisomers of same, as
well as mixtures of same. Advantageously, the compound according to the
5 present invention for use as a drug is selected among H2N H2N H2N -

2HC| HCI2.YH FA N N~CQOH N C .H
RO TS LS BN EO S N RS
N&@WéHBWRW@E%éHG%&W%ﬁGW?%‘?Fé YRR |~ 2
GHBL 344 48 othigd 2HG H&0N H2N H2N H2NH O Y CH....2HCI YN

COOH 5, 2HCLYN H2HN H2N,= ~GROBFIn0 GHAOM QT Bro  che

present invention for use as a drug is selected among
H,N HZN H,N

2HC! coon He coon COOH
N Y Y sz (( Y
L 3
HzN 2N
2TFA H
e vcoocm HZN NVCOOCH3 2HC! iy 0
H
A _CH
OHSC/\/ 3
4 5 ¢
2HCL %f COOH HZN HN
HZN T HN"3Y Y
"o , 0 :
8 ' 9
HoN
2HC
HoN H,N NvCOOH
SHC cooy  2C COOH N
HzN \r HZN \/ C Y
10 11 12

HoN

HoN 2ricl COOC,H 2TFA ﬂ COOH
2 !
2HCI H HN": N 000G Y
A NVCOOC16H33 S A
HoN l:l Y
0 , ]

13 14 15
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H2N H2N H2N 2HCI NH COOH 2HCI2 YH 2HCI2 YHH2ZNHH N N
COONHNNCOOHOY 101112 H2N H2N H2N 2HCI 1J NH
vCOOC6H33 2TFA NH ~~H 2HCI 11J H H2N HY N2N
H2N"HYN~000C16H33 OY S HH (O Y 1513 14 1525 H2N 2HCI
HCOON H2NHHZN S/ICH32HCI1H1J~/N~COOH CH 3 HZN H
(~O 16 17 H2N H2N 2Ha "2N H 2Hg H 2HHIZN1 H~COOH HZN N~~C
H2N N~~COOH /iO0H O 18 19 20 H2N H2N 2HC12 H~COOH 2HCI
H COON,NZN HNHOH2NH (\2H H2/IN Il 1 H~-COOH 5/ 0 21 22 23

N.__COOH
: HaN '
:\KCH:’ anct j\Wﬁ COOH
HsN s -
CHy AL ’
16 17
HoN HN N
2HC! N.__COOH e Lﬂﬁ 2HG H
~ B S
/\/ ' ’
18 19 20
HoN HQN
2HCl H COOH 2hc COOH HoN
B ~ 2
e H 8 : H2N 2hct COOH
21 23
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H3C CH30/COON HZN OH2NHHH ,-COON H 2HCI N COON H2N
NH 2HCI NIICOOH HzN H 2HCI H2Ng0 H2N - NH 0 NH2 H ~000H H3C
CH3 024 28 29 H3C CH3 O COON H2N HH HZN 2HCI N~COOH

H2N O 2HCI /'~CH3 HZN H NCO H3C O COON 10 30 31 26 HZN HZN

H2N 2HCI H COOH H2N HZN HZN N N 2HCJ H 2TFA N COOCH O CH
HZNHII FzNHII 3 3 0 O 36 37 38 H2N HZN 2HCI N H

H,N H,N
2HCI PR 2HCI
NN
H,N " N” “COCH H,N
i H

O CH,
34
H,N

2HC COOH  pN
H,N

o Q "

36

H3N
H,N 2

HZN

42

3HC|
N \/COOH
2

\\//\»/NH2
45

H,N
2HC!

H,N
2HCI

H
N

rrea. ]\, “zN%ﬁr Y
HoN vcoo;—-& b O

~CO,H
48

37

2HCH HzN
2HCI COOH
VCONHZ _HZN \(

COCH |

r

H,N
2HCI

C)tn

AX

COOH

2HCI ~N jH3 2HCI N HZN H COON HZN JH COOH O CH3 O CH3 34 35

2TFA
VCOOCH3

44

H
N VCOOH
O :

D

41

r

2HCI H
Hoh TN N~ CO0H 2HCE
H 2HCi COOH
O vCOOH H N
HaNT 2

1\( \/COOH 2TFA L
\/COOH

46

L
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COOH 2HCI2N N CONH 2H HI NN COON H2NHH2NzzHor O 50
COON 3940 41 H2N 2H HI2ZN N C@eH 2HCI H2N H 2HCI HZN H N
COON OIHN/NVCOOHHZN 4 zo\WWH O 42 43 44 H2N H2N 2HCIH
H2N 3HCIl 4y H N COON 2TFA N~COOH HZN H ~NCOOH H2N H p
H2N O ,---,----NH2 y 10 45 46 47 H2N H2N 2HCIH H2N 2HCI NvCOOH

H N NvCOOH 2TFA H H2N H2\ HO HNNYCOOHH 0z~ H CO2H CF3
CF3 484950 27 HZN 1 2HCI HH N~/N COON 2HCI zHHzNH

NI_~COOH O HN
H
H,oN J\H/N COOH
2HCI H H2N H 2HCI
_N__COOH 0
HN L -
O NN and F
51 52

or the pharmaceutically acceptable addition salts,
igomers, enantiomers and diastereocisomers of game, as
well as mixtures of same.

In a specific embodiment, the drug according to
the present invention is a scavenger of reactive
carbonyl compounds, advantageously an inhibitor of the
formatioh of advanced glycation end-products.

Advantagecusly, the drug according to the present
invention is for the prevention and/or the treatment of
a state or disease due to the formation of advanced
glycation end-products or to the cross~linking of
proteing, for the prevention and/or the treatment of
the deleterious effects of the ageing of an organism,
sald effecta being the formation of advanced glycation
end-products or the crogs-linking of proteins, or in a
patient for the slowing or the stopping of the
progression of complications resulting from diabetes,
gaid complications resulting from the formation of
advanced glycation end-products or from the cross-
linking cf proteins.

Advantageously, the drug according to the present
invention is intended to treat, prevent and/or siow in
a patient the progression of diseases chosen among
rheumatoid polyarthritis, Alzheimer’s disease, uremia,
neurcdegenerative diseases, athercsclerosis,
microvascular and macrovascular complications of
diabetes including diabetic retinopathy and renal
failure due to diabetic nephropathy, microangiopathies
and macroangiopathies, cataracts, amyloidosis

associated with dialysis or with Alzheimer’s disease,
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O and F 51 52 or the pharmaceutically acceptable addition salts,
isomers, enantiomers and diastereois@mers of same, as 5 well as
mixtures of same. In a specific embodiment, the drug according to the
present invention is a scavenger of reactive carbonyl compounds,
advantageously an inhibitor of the formation of advanced glycation
end-products. 10 Advantageously, the drug according to the present
invention is for the prevention and/or the treatment of a state or disease
dus-io;thedarmationekadvancedahveatian endiproducts ofedhs _dental
cross:linking of p@tel s, for the prevention gnd/or the treatment of 15 the
FABRHBUS SHoct  BARE HRing: SF&A BrgaiEmC Shid oHERR being e
fohmaticre of agvardcediglgéatiore endiprbbaomadrahy crdsshalkdng of age-
Rreteins O imaunatient for the stawing anthesiopping pf thenpragsessien c
of co _Iicgtions ([:esucljtglégsfrom diabetes, 20 said complications resulting
from ?ﬁ}; Tornmation of_advanced glycation end-products or from the cross-
linking EFjsrotelfRT AdVERTRIEGERL e Hrug Bkeordingdo thEGreseEity to
inventignissigiandadicetiedicprevent gad/orsiov il s25ra patent e oral
pﬁggl@é-sion of diseases chosen among rheumatoid polyarthritis,
Alzheimer's disease, uremia, neurodegenerative diseases,

atherostféddis ORfidrovascdifr RIS FAfitFovaREaRr tBmpligafdiSof- the
diateetes ircluding cialtic Tetieopathy andrewndlB0fadureldueato diabétied
naphrepaty, micrpangiopathies: aod magroangigpgthiescataractsvenges
amyloidosis assom%ed \Aﬂ;[h dlalé\%lﬁ% or with AIzh%%‘:er's disease, %8
PARNEONS diseaRECgYivitis, EXTRES BiRco-deRfal 2rtagecusy

inhibitor of the formation of advanced glycation end-

arl

products, advantageously for

- the prevention and/or the treatment of a state
or disease due to the formation of advanced glycation
end-products or to the cross-linking of proteins, the
prevention and/or the treatment of the deleterious
effects of the ageing of an organism, said effects
being the formation of advanced glycation end-products
or the cross-linking of proteins, or in a patient for
the slowing or the stopping of the progression of
complications resulting from diabetes, said
complications resulting from the formation of advanced
glycation end-products or from the cross-linking of
proteins;

- to treat, prevent and/or slow in a patient the
progression  of disezses chosen among rheumatoid
polyarthritis, Alzheimer’'s disease, uremia,
neurodegenerative diseasges, atherosclerosis,
microvascular and macrovascular complications of
diabetes including diabetic retinopathy and renal
failure due to diabetic nephropathy, microangiopathies
and macroangiopathies, cataracts, amyloidosis

associated with dialysis or with Alzheimer’'s disease,
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conditions, diabetic ulcers, chronic renal failure, chronic renal dialysis,
inflammatory diseases, age- related rigumatic disorders and porphyria
and to treat 5 early-stage cancers. Even more advantageously, the drug
according to the present invention is for administration by oral route.
Additionally, the present invention relates to the 10 use of a compound of
general formula | or Il as defined above for the preparation of a drug that
scavenges reactive carbonyl compounds, advantageously an inhibitor of

thefermation ofadvanced.glycationepd: products,advantageously farlo. 1
- the %{eventlon and/or the treatment of a state or djsease due to the

he
foriaton of Advanfedfytafion et product o ridife o8& tinkingidrre
ptginsithe prevehtiohiand/erithe tréathbnnotthereletbrpessefiectsaafe-
the-agaiag o2k Qrganism said ieets 20-keing thefprmational co treat

advar}IcegI I%cationa%ncde-groducts or the cross-linking of proteins, or in a

pgt?é:n ¥or hqulo(\fvlng of the stopping of the progression of complications

resultingfremRigsetas, said eomplitatidas resulireffornthe foiptdish dor
agtvances-25glyeation enddyreductser fremdthessoss-lisking0f pretewns;or

- testreat, preyent and/op sloyyin a patient the _progression of diseases _
ch&sen asmong rheumato(lgd p% yar%r%irsl, Rghg%rg%cgise (si ,cua}erlr%f 3%—@

nEHodBGERerftite diseades® atlter6sEero ST MR ropdscubaicafdns . the

m_a;ceomsttilk_am coamii;éahipm:h_é_ diahaas:hmhxdingﬂiabgtb: rea*_iiempatskwious

ang fenal Sfailre duecto diabetig nephropathy, maigrpangiopathies andeq .t o
acroangiopathies, cataracts, amXI0|d05|s 35 aisomated with djalysis or
ﬁ%ﬂgmﬁﬁ)rgaﬁgggéon of advanced glycation end-products

or. the cross-linking of proteins, or in a patient for
the slowing or the stopping of the progression of
complications resulting from. diabetes, saild
complications resulting from the formation of advanced
glycation end-products or from the crogs-linking of
proteins; for the treatment, prevention ahd/or slbwing
in a patient of the progression of diseases chosen
among rheumatoid peolyarthritis, Alzheimer’s digease,
uremia, neurcdegenerative diseases, athefosclerosis,
microvascular and macrovascular complications of
diabetegs including diabetic retinopathy and renal
failure due to diabetic nephropathy, microangiopathies
and macroangiopathies, cataracts, amyloidosis
associated with dialysis or with Alzheimer’'s disease,
Parkinson's disease, gingivitis, cavities, bucco-dental
conditions, diabetic ulcers, chronic renél failure,
chronic renal dialysis, inflammatory diseases, age-
related rheumatic disorders and porphyria and to treat
early-stage cancers; said - method comprising the
administration in a patient in need of such a treatment
of an effective quantity of a compound of general
formula I or II according to the present invention as

defined above.
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29 Parkinson's disease, gingivitis, cavities, bucco-dental conditions,
diabetic ulcers, chronic renal failure, ghwonic renal dialysis, inflammatory
diseases, age- related rheumatic disorders and porphyria and to treat 5
early-stage cancers. The present invention also relates to a method for
the prevention and/or the treatment of a state or disease due to the
formation of advanced glycation end- products or to the cross-linking of
proteins, the 10 prevention and/or the treatment of the deleterious effects

of the ageing of eporganisan saidrflaets heingtheformation of g or a
advanced I%%atioraend-cproducts ar the cross-linking of proteins, orin a
p%ﬁgrﬁ%gz% & sfowing STIRE RBoppiy of tHe PG reEsish of §5  Compound
cofphiEstions reaulting frore eRibetdsrsant tomplications resulting from

the forlrr%ii@a ?Ea&wy:ﬁ@]lci@ha@at&n eneoRyeducts Obtéorﬂé%uiiated for
cross-linking of proteing; for the treatment, prevention and/or slowing in a
p%%lﬁenr%tno anr%aﬁ)‘ﬁ)f‘)éjr%ssi8rt11 of H}%ggsagssdhosg)ﬁ%\%uémlgﬁg %‘e%nr%éltoidg eihg.
pBRAMAASY ATARTIMSI S REEHRT uFdnid Hfeulorreabnernitveaidedses, the
atlfefesclermsis; ominsovasentas AndInacrovasgidan eapplcationdvfigs are
diahelasingluding digbetic retinopgthy angrenal, failyre dyg tq dibgtic ¢
nephropathy, microangiopathies 25 and macroangiopathies, cataracts,

afybittodis “adsteiate withuidiy SR With AkhBRHErY Gikeaseoute
Parkinsdnis diseasbagmgitis; cavilies;dmposidentals conditions sliatfetiche

UiSess Ghronickenat failures ghronig renaldiglysisyinflammatery diseasas. |
ageéIQarngaste% {heumatlc |§%dgrs and porlggyrla (a?d to freat early-stage
hi n SRR R patient i ficed 1T

cancers. said mé‘tﬁbd cé’rrﬁprlsmglf‘ﬁ)élsddmi
SHE hadeatPsBit NafsdT affdctive qdstityast aicempbbodofigensralcan  be

administered in uhit dose forms, in a mixture with
conventicnal pharmaceutical carriers, to animals or to.
humans. Suitable unit dose forms include forms for oral
administration such as tablets, gelatin capsules,
powders, granules and oral solutions or sguspensions,
sublingual and buccal administration forms,
subcutaneous, intramuscular, intravenous, intranasal,
intraccular, or rectal administration forms.

When a solid composition or drug is prepared'in
tablet form, the principal active ingredient is mixed
with a pharmaceutical carrier such as gelatin, starch,
lactose, magnesium stearate, talc, gum arabic or
analogues. The tablets can be coated with sucrose or
other suitable materials or the tablets can be treated
so that they have extended or delayed activity and that
they continucusly release a predetermined quantity of
the active ingredient.

A preparation in gelatin capsules is obtained by
mixing the active ingredient with a diluent and by
pouring the mixture obtained into soft or hard gelatin

capsules.
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formula | or Il according to the present invention as 35 defined above. 30
Thus, the present invention relates tos;drug or a pharmaceutical
composition comprising a compound according to the present invention.
Said compositions or drugs can be formulated for 5 administration in
mammals, including human being. Dosing varies according to the
treatment and to the affection to be treated. Said compositions or drugs
are provided in such a way as to be suitable for administration by the

digestive o parenieral route, 1Q.1n, the pharmaceuical composiions Qr. 5

drugs of the present invention for oral, sublingual, subcutaneous,

\ ngual _
iftrEUREGIAY, SntrVERBHS Sinsaemd, 16 Br RectaaamAHSHFatBR then
astive. peredient cam bes htimisistereflinvnit toge fgrats; ireadnixtureagyitint

16icpnventicnal phagmagewiigal capiers, 10 animals or to humans.
Suitable unit doscga forms i% de forms for oral administration such as
0

tablets, §aiatih capehiess PoviaerS Gratiies AnPoAt Softfiofd8r contain
stisgensiehs veublingugicamibuceal adminisiatiorefomasIP0dispersion,
swbewangousrinkappssrldbINtERUEREYS, iIntANasal; IdRoGHIaR OF 1 avor
rectal_ administration form%. When a solid composition or drug is prepared
LLOLIeCLors OY swee Iers.. . . . .

in” tablet form, the pr|UC|paIea§|v§ ingredient is mixed with a ‘
pharmacetRiRaFafiet 86ch dgetditin StarchpPsBactese, Mabhesiimnders

staasatetal, gum arabic:dr aralpgues: The talieisicandesaated Witk ter
sygrose o1 oiher, syitahle materials or the Lghlets can he treged so J%@%ttal

they have extendéd or delayed activity and that they continuously release
aﬁ#@‘&é‘tﬁ%ﬁ%ﬁl&ﬁhmity of 30 the active ingredient. A preparation in
gelatin dapsules gswobtatirethby intranasal or intraocular

administration, suitable preparations include agqueous
suspensions, isotonic saline gsolutions or sterile
injectable solutions containing pharmacologically
compatible dispergion and/or wetting agents.

The active ingredient can be also formulated in
microcapsule form, optionally with one or more carrier
additives.

The active ingredient can also be adwministered by
topical route. '

The present invention also relates to the cosmetic
use of a compound according to the present invention as
an anti-ageing and restructuring active ingredient for
the epidermis and the papillary dermis and/or as an
anti-wrinkle active ingredient.

The compounde according to the present invention
have a tensor effect on the skin. They can be
administered by oral or topical route.

The cosmetic or pharmaceutical compositions
according to the present invention can be formulated
for administration by topical route. They can be
provided in the forms commonly used for this type of

administration, i.e., notably lotions, £foams, gels,
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mixing the active ingredient with a diluent and by pouring the mixture
obtained into soft or hard gelatin capsules. 31 A preparation in syrup or
elixir form can contain the active ingredient along with a sweetener and an
antiseptic, as well as a flavoring agent and an agent that provides a
suitable color. S Water-dispersible powders or granules can contain the
active ingredient in a mixture with dispersion, wetting or suspension
agents, as well as with flavor correctors or sweeteners. Suppositories,

whichare prepared with.inderss 10 thatjpelt af acialdempgsatide, suchay,
as, cocoa butter orﬁolyelgr )%Iene %I C%l, are us?g for rectal admlnlstr%t‘{on.

B et itral AR ASal OF IntFSOREE -adiibBHGT FELAbTe Hep: 19
prepREtiohs Udcrd € B§ 8869 3 ParspensiohSrisd b it S&lin eCsol diFnsaE

Hedle iplegtalie selitionsconaming phagBagalegieglly sompgiibleact ive
dlsr%er ion and/or wetting agents, The active ingredient can be alsg

ient )
f%)P 5% elcf ﬁ] mlcrocapsucie orm, optionally with orr%g Eo? rr?&%sgarri\é?hff te

SResS THe @ftive RGSdéAt CACRISE BB BRIMTAREEred By S fopial réite @
Had present invehtign aleaitelaiesdarhe cosielie lusel 0ld cempound is
according fo.the present igvention as,25.a0 antiagsind and Jestiugiying o
active ingredient for the epidermis and the papillary dermis and/or as an
SRRNVARRE R tivedngrdd 8RR AL ddmpoitdSaccotiP e brestit @
ihveatigni have aiteasor effect on the skin. They can be 30 administered

by oral phtoRigak OUE: to the composition according to the
present invention, such compositions or drugs generally
contain a physiologically acceptable medium, in general
containing water or solvents such as alcohols, ethers
or glycols, for example. They can alsoc contain a
cosmetically or pharmaceutically acceptable excipient.
Such ex¢ipients can be selected among compounds
exhibiting suitable compatibility with the active
ingredient. Examples of such excipients include natural

water-soluble polymers such as polysaccharides (xanthan

gum, carob bean gum, peptin, etc.} or polypeptides,
cellulose derivatives such as methylcellulose,
hydroxypropylcellulose and hydroxypropyl-

methylcellulose, as well as synthetic polymers,
poloxamers, carbomers, PVA or PVE.

Laatly, a person skilled in the art may choose to
add to this cosmetic or pharmaceutical composition
various co-solvent excipients such as ethanol,
glycerol, benzyl alcohol, humectants {glycerol),
diffusion agents (Transcutol, urea) or antibacterial

preservatives (0.15% methyl p-hydroxybenzoate). Said

'composition can also contain surfactants, stabilizers,

emulsifiers, thickeners, other active ingredients
providing a complementary or possibly synergistic

effect, trace elements, essential oils, fragrances,
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The cosmetic or pharmaceutical compositions according to the present

invention can be formulated for admigigtration by topical route. They can
be provided in the forms commonly used for this type of 35
administration, i.e., notably lotions, foams, gels, 32 dispersions, sprays,
shampoos, serums, masks, body milks or creams, for example, with
excipients enabling in particular cutaneous penetration in order to
improve the properties and the accessibility of the active 5 ingredient. The

frmz,cam be a singlephask vehidle womprised of apepialy  ¢57cers,
gdrox [opa/lcellulose gel or.a gel containing sodium

Yﬁﬂégf/gjréi yIREMISSe AFis- B Fossiie (3 i8refar& Ereams and
two-phdBesy epittesdontaitingta hydrephitic phass dispersed e O3 for
lipgphilicphase: dn aﬁ@iﬂoaggm%cmmh%cq@fdi%@ theipregentcne
inven_{ign %ul%h corg}posgiongoor Iry ggggerallé contain a phéJSlolo ically 3
aac}ggpta%?e mediurm, in Jen&ral tcontaining water BF $8VEHts SucHg8Poun
AEHTOTS dters AL S-beg pEGIs ek exaBiE: MMy can also contain a

cosmetically osiphaavaseltinady accegtahle exeipierth SUE-axeipients of
can.be sele mpounds exhihjting suitable compatibility. with _
tf?g éc%jve i%%%gl(_}e@r%%%mpleéﬁsuch%icipierﬁ%i:rgaﬁaé naturBa%f %_5 ! 3

VWhtBREBRBREABIINERs suthidy poly¥RenandeGanipr gt £arobacid
béabhsgrmh, peptimcatt ) ouipdiypeptides, caltulosestetivatiyes suskas 2, 4 -

ragthyicalingse.) bydroxyrropylgeiulose.and BYdroxypropylz .5 4. pc-1-

thylcellulose, as well as synthetic polymers, 25 poloxamers,

g%oﬁéﬁ?w&gf“ﬁ%). PRERY persEh AkHea R e 4 HS) choose to
adddoahislcoshiic or phizBratebiich coyipesitionriarmiisco-sblvéntte,
e%@@mﬁnﬁéﬂe&ﬁéé¥ﬁ@ﬂyl, TFA=trifluorcacetic acid,
THF=tetrahydrofuran.

The present invention will be better understood in
reference to the figures wherein:

Figure 1 presents the comparative effects of
dicarbonyl scavengers in the form of dihydrochlofide
according to the present invention and the comparison
with DAPA on the medification of insulin (Ins) by
methylgiyoxal (MG). The percentage of insulin is
indicated following incubation with methylglyoxal in
the presence or absence of dicarbonyl scavengers.
Insulin (0.034 mM) is incubated in vitro in a 10 mM
phosphate buffer, pH 7.45 (containing 0.1 M NaCl) with
methylglyoxal (3.4 wM) in the presence of dicarbonyl
gscavengers (4.08 mM) for 21 hours at 37 °C. Insulin
concentration is measured by HPLC {same conditions as
in figure 3}).

Figure 2 presents the comparative effects of the
dicarbonyl scavengers of the prior art on the
modification of insulin by methylglyoxal. The

experimental conditions are identical to those
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glycerol, benzyl alcohol, humectants (glycerol), 30 diffusion agents
(Transcutol, urea) or antibacterial pregervatives (0.15% methyl
p-hydroxybenzoate). Said composition can also contain surfactants,
stabilizers, emulsifiers, thickeners, other active ingredients providing a
complementary or possibly synergistic 35 effect, trace elements, essential
oils, fragrances, 33 colorants, collagen, chemical or mineral filters,
hydrating agents or thermal spring water. The present invention also

ré@é"cﬁr@&;@@‘?i@d ﬁrgﬁl%coimet%@t'ﬁﬂﬁﬂ&ﬁé@mﬁﬁﬁ:@é@e §J§L‘Ek@y an
the 5 ageg%ca{ljg); of a comp%snmn coggg%gg a Q?%p und according to

tRE PrEsatt inventiohS THE BBbravidti it tHe frarmework of this
applicafidigaireeas faloase DAP ASe3 rdigmiicpropivaicgsid by HPLC for
W%&;ﬁ%@iﬁ&@bl&%ﬁfgiaﬁd% (@Qseﬁh%p?giﬂ@@@{ttg i'ﬂﬁr@ﬁl‘&t:[@rﬂ) oI,

- diaminobutylic_aci =diaminQs c ac =|-

f&%’.rﬁéﬂ"ﬁ%%ﬁniné%%?%ﬁﬁsﬁhyﬁa?bo%#ﬁﬁe T oggample 23,
HOBERRYdroxy HsiEbirierdlel R attnBted- b xrarbomgl voxal . It
TEArtEfuapasetieacidndb Hitkstetrabydbiwani the peasentinvestiond .
villpe bstier uaderstaodin teferenee tahefiaureshgrein FigWEL 300
presents the comparative effects of dicarbonyl scavengers in the form of

difydfochoritie°28"bcoftg i the prad&RtinGEntioPaN®the &8MpRrisoR
witteRAPArontthermodificatithosf induliml({ns)rby niethplehymxakMG) OTHE ;
peraaniage Rt ingulin is indieateefallowdng incubationswith meshylayaxd

in_the presence_ar absence of dicarbon dgsca\vcgngers. 25 Insylin (0.034

i} 7§ indubated iR Sfto iIFAAOTRNG pfidsphaté bitter pH>Pds B 18 15

(cuntaingsy 0.8 dNaiCipwith UV at 215 nm: PDA" (chromatograms
extracted at 220 nm). | '

Figure 4 presents the results obtained by HPLC for
two compounds according to the present ihvention, L-
DAPA-L-Leu (example 1) and L-DAPA-~L-Val (example 23),
on .gomatostatin-14 modifications induced by

methylglyoxal. HPLC conditions are as follows: C-18,

Symmetry 300 (4.6 x 250 mm) column, injection wvolume
100 pl of reaction mixture; flow 1 ml/min; solvent A:
H,O0 + 0.1% TFA; solvent B: 80/20 CHiCN/H.,O + C©.1% TFa;
linear gradient: from 20% B to 60% B in 15 minutes and
isocratic from 60% B for 10 minutes; ambient
-temperatur@; detection: PDA (chromatograms extracted at
215 nm). The compounds according to the present
invention  prevent the modifications induced by
methylglyoxal.

Iin this £figure, (a) represents the results of
gomatostatin-14 alone; (b) represents the resgultsg of
somatostatin-14 + methylglyoxal; (c¢) represents the
results of somatostatin-14 + methylglyoxal + L-DAPA-L-
Val (example 23) and (d) represents the results of
somatostatin-14 + methylglyoxal + L-DAPA-L-Leu (example

1) . To obtain these results, somatostatin-14 {(0.03 mm)
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methylglyoxal (3.4 mM) in the presence of dicarbonyl scavengers (4.08
mM) for 21 hours at 37 C. Insulin conegntration is measured by HPLC
(same conditions as 30 in figure 3). Figure 2 presents the comparative
effects of the dicarbonyl scavengers of the prior art on the modification of
insulin by methylglyoxal. The experimental conditions are identical to
those 34 described in figure 1. The compounds marked with an asterisk
(*) are used in hydrochloride form. Figure 3 presents the results obtained

by HRLC far, dwa compounds.acgerding © the presantinvention de 5., pu
DAPA-L-Leu (example 1) and L-DAPA-L-Val (example 23), on insulin

rodificatiGitihaaled By nietfiylyoNalrft carb&dbs@ivedthifiske ()
medifivatonsaeipréverietMTherHPRE conditiensard &s follows: G118, or

ameiny é@@e(ﬁ@% 26%/%@&ﬂmsin%§g&a9@ecwﬁ% é@s sleo/nt
reaction mixture; flow in; erature - SQlyent A: +0.1%
'I'.llfb\fr;esI%r)l’[\/lleonrtt 8{3460?46[38333 /}—g%]% V1% ‘?IEAC;';’I?nea(\I'r(gradient of 50% B
to 55% BLHS MinBiess gBlettioheu Vet 21 5hritpANeRrdatBgldmd or
extrastedatr@2fummy ladogueihpresentsibe pesidisrabtained fy ikl C 1.
feh S0 compounda aagardingitp the pegsent invention dz DARA-LLGU 4
(example 1) and L-DAPA-L-Val (example 23), on somatostatin-14 )
FothERT SRbuceF 7 Tkthyidoxal PP LE e ditiBns Bre as toiftwsns
G-48u28Bynimetryn300 4.6 xy2B6 nm) ¢olIN, inectidn Yoluge 408 pl as

Of £eactiph. mixiuke; flovsdmllrpin, solvet AcgHZO 3 0.0 i), solveRfnn,
B; 80/20 CH3CN/HZ20 + .1%££A; inear %radlent: fr,org 20% %tg 61:()"{% Bt
it 5N AR iEerat 0 BY5F 1O Min(teE  ahBieht 25 -e¢ to

témperatdreydetectidn TRDA (Sloptedrants eddratied stolvent A: H0
+ 0.1% TFA; solvent B: 60/40 CH,CN/H,0 + 0.1% TFA;

linear gradient of 20% B to 80% B in 20 wminutes;
detection: UV at 215 nm: PDA (chromatograms extracted
at 215 nm} . The compounds according to the present
invention prevent the modifications to RNase A. In this
figure: {(a) represents the results of RNase A; (b)
repregents the results of RNase A + methylglyoxal; (c)
represents the results of RNase A + methylglyoxal + L~
DAPA-L~Ile (example 18}; (d) represents the results of
RNase A + methylglyoxal + L-DAPA-L-Val (example 23);
(e} representg the results of RNase A + methylglyoxal +
I~DAPA-IL-Leu {example 1). To obtain these results,
RNase A (0.08 mM) is incubated in vitro in a 100 mM
phosphate buffer, pH 7.45, with or without (a)
methylgiyoxal (32 mM) in the presence {{c), (d) and
(e})) or the abgence (b) of compounds according to the
present invention (38 mM) for 21 hours at 37 °C.
Figures 6 and 7 represents EA endothelial cell
growth in the presence of compounds according to the
present invention and compounds according to the prior

art, in particular aminoguanidine (AG) and
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215 nm). The compounds according to the present invention prevent the
modifications induced by methylglyoxal. In this figure, (a) represents the
results of 30 somatostatin-14 alone; (b) represents the results of
somatostatin-14 + methylglyoxal; (c) represents the results of
somatostatin-14 + methylglyoxal + L-DAPA-L- Val (example 23) and (d)
represents the results of somatostatin-14 + methylglyoxal +
L-DAPA-L-Leu (example 35 1). To obtain these results, somatostatin-14

( iS | ated in yitro i mM phosphate b 45
c%%%%%%\lﬁ%% Wi%héé(rywitrglc]?lzj?P a(? 'metfgyglglyoxzé (3%@%@%% the °*

ﬁ@?@ﬁ@((ﬁaﬁ@@ﬁ%ﬁ%ﬁ@%ﬁ%ﬁg@ b) of compounds according to the
presentiBimverdgiens4 BlmMnfar2dchourScat 37 Lré&dyure hopresentgthends

results-ahtained pyHRL G fors dhree compounds aceqidingdodhe present |
invention, L- PA-L-ll(i%(Gi)é mple 18), L-DAPA-L-Val gexample 23)and
1 ’

L-D
I2HABREEE el fEixa h RRasE ABdificetions' 20 indided sy ©  ©F
raétyRylydyal. HPLE cofditiorsraresds=sllows:)C-18{ Symearetry 3680 (4.625
xf23Q AB).column, injection volume 100 pl of reaction mixture diluted to
1/10; flow 1 mi/min; temperature 40 C; solvent A: H20 _+ 0.1% TFA,
solvent B 6010 BHACKIH 20 G198 TS 18 fibSar SFadRRE oF 260 BHS
8096 Bin 2Othindes; Ndereefies Wecat 215 DACERromEtsgransmple,
exteeieddABR15 DAY Theeompoungs ageossting ithepresent value of
inyention.prevent.the modificati toR this fi . (a)
r%\é)resen%g{the regtglts of %%%aagg {]Aé (b) 2%%23%2(&&5 the %%ﬁ té%o?%el\?élssely

AL TREPYIRFHERNEY repfEIEHts 7 RESTHY of RNaseUR +ifethyl§RERAL S
HbrDARA-Lalle (exampke 185 Hd)y repmsents dze resuydlts ahidRNEGBA + for

nagthyiglvoxal +L-PARALMaLEXaMPIs&3).  agitation at room
temperature;

-b} alkaline hydrolysis of the alkyl ester
obtained in step (a), ‘advantageously with LiQH,
advahtageously in the solvent THF/MeOH/H.O0, MeCH/H,O or
H,O0, then acidification, advantageously with an aqueous
solution of KHSO; at pH 5 to obtain the pure acid;

—-c) deprotection of the N-protecting groups of the
acid obtained in step {b) advantageousgly with 3 M HCl-
dioxane (or THF) and elimination of the volatile
components;

-d)} preparation of thicamides by addition of
Lawesson’s reagent to the peptide obtained in step (a),
advantageously under inert atmosphere, and heating,
advantageously at 80 °C, for two hours; '

- —~e} deprotection of the thigamides with d4di-Bog,
tert-butyl ester protection obtained in step (d) by the
addition of TFA in an organic solvent, advantageously
dichloromethane, at a low temperature, advantageously
o °cC.

In an advantageous embodiment, the compounds

accordéing to the pregent invention can be prcduced
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(e) represents the results of RNase A + methylglyoxal + 25 L-DAPA-L-Leu
(example 1) . To obtain these results,; RNase A (0.08 mM) is incubated in
vitro in a 100 mM phosphate buffer, pH 7.45, with or without (a)
methylglyoxal (32 mM) in the presence ((c), (d) and (e)) or the absence
(b) of compounds according to the 30 present invention (38 mM) for 21
hours at 37 C. Figures 6 and 7 represents EA endothelial cell growth in
the presence of compounds according to the present invention and

comne 61;1% rﬁcggrdg}getor&g%lgggpﬁéﬁ L] ré&ulgr amlnﬁgéj%nldlne (AG)ch

and 3 inopropionic aci resence or absence of
AERYRBRREAIMEE e §&REral ﬂﬂbthd%PffoP rothRRTy dompétiddsi2) » or
aseorgingpto the present irvehtign comprisesstepday 5 0f steps (akand or
(2)3 og%egpg ( i (b) 5(1@9 (Gh®r %e)ps (a) and (d) or steps (a) , (d) and (e)

as follows: -a coup Ing of an amino acid or peptide alkyl ester with an
N-protected diamino acid (for example, 10 DAPA, DABA, DASA, Orn or
Lys accordin§teitie valuersfay) in.an orgdnictéeivernt carvantageousbrylic
dichleremetang.adyantageously.hy lé%'tg@j;%agents forming an active
ester, s ch as ED and HOBt or X Ie advanta E/unde
agltatlon gt rSont™ empera ure b) aﬂk F‘ne ﬁyd?ﬁflgg ? hé alﬁﬁaég?&re
obtdiRed iRAEEp (AYAddvantigeowsty WireLiOK! ddvantadeonsigmg ey N-
S@W@ﬁb@H&ﬂ\q@@ﬂﬁéﬁawww %OHZQr%@ﬁ)a@QiﬁCQi@%mino acid
a ntgos w n us 20 n of KHSO4 at to-pbtain
tHQeY% rfeagug %: é@p?otgc%%gr? ofltﬂeﬁ pro%cﬁ%%eé:roﬁgg og%::eg acid "°T€
obdsed |ﬁ%@é¥?&5§3ad§é’i¥ﬂa§€8usﬂﬂ/vnﬁ°§:MVﬁCP-Ste‘—” (for example,
EDC (1.2 mmol} and HOBt (1.1 mmol)) and the reaction

mixture was stirred at room temperature overnight.

Water was added and the agqueous phase wag extracted
with EtOAc. The combined organic layers were washed
succeggively with 1 N HCl, H;0, saturated NaHCO; and
brine, dried on Na&a.50, and _then filtered. The solvent
was evaporated under reduced pressure and then the
residue wasg purified by £flash column chromatography to
obtain the dipeptide. '
2. Alkaline hydrolysis of the alkyl ester

To a solution of alkyl ester (1.0 mmol) in
THF/MeOH/H,O or MeOH/HzO0 at room temperature was added
an alkaline solution (preferably 1.0 mmol LiOH). The
reaction mixture was then agitated until all of the
starting ester had disappeared {(approximately
overnight). The reaction mixture was acidified with an
agqueous solution of KHSO, at pH 5 and then extracted
with an organic solvent (preferably CH;Cl;}. The
organic phase was dried (NayS0,) and then evaporated
under reduced presgure to obtain the crude acid, which
ig used directly in the following reaction without

additional purification.
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dioxane (or THF) and elimination of the volatile components; 25 -d)
preparation of thioamides by additionof Lawesson's reagent to the

peptide obtained in step (a), advantageously under inert atmosphere, and
heating, advantageously at 80 C, for two hours; -e) deprotection of the
thioamides with di-Boc, 30 tert-butyl ester protection obtained in step (d)

by the addition of TFA in an organic solvent, advantageously
dichloromethane, at a low temperature, advantageously 0 C. In an
advantageoys,empodiment, the coqpodnds 3% acaqiding, 19, fhe present
invention canbé produced according tothemethod de ped E
hereaftdt, i. 82 tHe liffhleMEnt AT EH &S 6 orbrResis @5 arftp@dyorylic
aistaps (1) @) landi(3) 3 oMofistepsiil)emds(4) par OfStepw4E), f)iarnt ed
@k 5 Ldepuplingnsaction & N-peptected caboxylic aaids and apino acid
alk egte_{s To a solution of a diamino acic]li({j(a)r eéa S’le’ DAPA, DABA,
DRSACOHT o (L T ol BrSpetty NE 16 pittectad (pYarRAEl by £
BOtgrbup) BAd @hnaambiscil aikyPedstépti @¢nmol) in dichloromethane
(5.0 mlawererafdded reagenis farming an agtive ester (for example, EDC
(2.2 mmal) and HOBt (1.1 mmol)) and the reaction mixture was.stirred at :
room tg}ﬁ1a[3%$§t%?él o%/err{iaﬁg 95Wa (gr'v%aén 28%& a%%stheaéyq&%é%usaggasg t
WAEExtratted WRAEYDIRD TRE corfifined digaiitdsyefebicwasherbove
suscegsively) with( 2 N H@lEHPO, saturated INait€ O3 and #tine, diied oRoom
Naz2R4 and.then fillered. The solveny, was gyaparaied undgrreduced ; )
pressure and then the 20 residue was purified by flash column
éﬁﬂﬁﬁ&ﬁﬁy&ﬁﬁyﬁﬁltatEd for two hours at 80°C. The soclvent

was eliminated by evaporation under reduced pressure.

The residue was purified by silica-gel column
chromatography (CH,Cl, then 10/1 CH,Cl,/Et,0) to obtain
the corresponding thicamide.

5. Deprotection of the thicamides with di-Boc,

tert-butyl ester protection
TFA (5 ml) was added to a solution of thiocamide

tert-butyl ester with di-Boc preotection (1 mmol) in
dichloromethane (5 ml) at 0 °C; the resulting solution
wés stored overnight at 0 °C. The volatile componentsg
were eliminated by evaporation to obtain the
dithiopeptide in the form of trifluorcacetic acid salt.

The following examples are given as non-limiting
illustrations.

The following compounds according to the present
invention were prepared by implementing the method

described above.



10

15

20

25

obtain the dipeptide. 2. Alkaline hydrolysis of the alkyl ester To a solution -
of alkyl ester (1.0 mmol) in THE/MeQH/H20 or MeOH/H20 at room
temperature was added 25 an alkaline solution (preferably 1.0 mmol
LiOH) . The reaction mixture was then agitated until all of the starting
ester had disappeared (approximately overnight) . The reaction mixture
was acidified with an aqueous solution of KHSO4 at pH 5 and then
extracted 30 with an organic solvent (preferably CH2C12). The organic
phase was dried (Na2S04) and then evaporated under reduced pressure
ta oabl'glaigéh ?“{9_‘_39%‘3 ,__\jA_/lQEQ i§25‘ 6 directly in t_he following reactio_n

3 . Deprotection of the N-protecting

gro&h&ﬁ:{;ﬁtion of N-protectéd dipeptide carboxylic acid (1 mmol) in 3

MHHE1-dioxalpe (%OTES—MZ) was agitated at room temperature for three to
ning-BBUESIThe;s volatile components were eliminated by evaporation to
obtain the Gipept ydrochloride. 4. Preparation of the thioamides
Lawesson's reagehnt (1.1 mmol) was added all at once to a solution of the
dipeptide mentioned above 10 (step 1) (2.0 mmol) in toluene (10 ml) at
room temperaflure under an argon atmosphere. The reaction mixture was

agitategkfor two houes at8GpThessalvent was eliminatedily, evaporation o
%ﬁ; reduced pressure. The residue Waség rified by15 silica-gel column 1

chiSatberapity (CA28%2 il 10A-CR2CIIEGOH o oot Thé?: 1

correspaading thinamide. 5. Depeteation, of the thioamesmvyithedizBoq) . 78
g pupleserprotedion o 4 (a, Jg-6.4 Hz, 3H);

BCc NMR (75 MHz, CD;OD) & 176.6, 167.3, 53.0, 51.7,
41.4, 40.6, 26.1, 23.4, 21.5;

MS (ESI) m/z 218 [M+H]";

HRMS calculated for CoHypN:0, (M+H) 218.1505; found:
218.1512. '

[a]p*® +3.41 (c 1.0, 6 N HCL)

Exa:mple 2: L-DAPA-D-Leu-2HC1
H,N

2nicl m COOH
o

)

2
[alp®® + 7.8 {c 1.0 H0)
[alp®® +39.59 (c 1.0, &6 N HC1)
'H NMR (200 MHz, CD;OD) & 4.38 (dd, J=5.0, 6.7 Hz, 1H),
4.30 (t, J=7.8 Hz, 1H), 3.60-3.43 (m, 2H), 1.67-1.56
{m, 3H), 0.86 (d, J=6.0 Hz, 3H), 0.83 (d, J=6.0 Hz,
3H) ;
Bc NMR (75 MHz, DP;0) B 175.9, 166.0, 52.3, 50.7, 39.%6,
39.1, 24.5, 22.0, 20.9;
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TFA (5 ml) was added to a solution of thioamide 20 tert-butyl ester with
di-Boc protection (1 mmol) in dichlorggethane (5 ml) at 0 C; the resulting
solution was stored overnight at O C. The volatile components were
eliminated by evaporation to obtain the dithiopeptide in the form of
trifluoroacetic acid salt. 25 The following examples are given as
non-limiting illustrations. The following compounds according to the
present invention were prepared by implementing the method described
aloverd9 ) Exaraple1ls LIRARPA-L-Leu2HC1 H2N 2HCI H2N1 NI-~COOH

Y 1 5'HNMR (300,MHz, CD30D) b 4.37 (t, J=5.8 Hz, 1H), 4.30 (dd,
% o8 f%%,tﬁﬁs a%méf@@%aam,%w3.3241€du%%9539,%?§nd=
Hz, dH)5364-1.49 (m, 3H), 0.78 (d, J=6.4 Hz, 3H), 0.74 (d, J=6.4 Hz,
3H); 13C NMR (75 MHz, CD30D) b 176.6, 167.3, 53.0, 51.7, 10 41.4,
40.6, 26.1, 23.4, 21.5; MS (ESI) m/z 218 [M+H]'; HRMS calculated for
B2 803 (MEHPAPB-150befotditF218.1512. [a)26 +3.41 (c 1.0, 6 N
HCl)H%!’@ Example 2: L-DAPA-D-Leu2HC1 H2N COOH 2H H2N(N H O

2TFA

HN"=
20\

H
N \/COOH

~

[alp?? +20 (¢ 0.5, MeOH;

3

[a]lp®® +1.13 (c 1.0, & N HC1)

14 NMR (300 MHz, CD:OD) 5 4.51-4.46 (m, 1H), 4.12 (t,
J=6.2 Hz, 1H), 3.36 (d, J=5.9 Hz, 2H), 1.78-1.62 (m,
3H), 0.98 (d, J=6.1 Hz, 3H), 0.95 (d, J=6.1 Hz, 3H);
B3¢ NMR (62.5 MHz, D0) & 176.6, 166.8, 52.6, 51.1,
40.3, 39.7, 25.1, 22.7, 21.1;

MS (ESI) m/z 218 [M+HI*, 240 [M+Na]®;

HRMS calculated for CoHygN:0: (M+H) 218.1505; found:
218.1512, calculated for CsHisN3;O;Na (M+Na) 240.1324;
found: 240.1364.

Example 4: L~DAPA-L-LeuOMe-2TFA
HoN

2TEA ﬁ COGCH
HN"S Y ’
O :\[/

4

{alp + 3.8 {(c 1.2, MeQH);
M NMR (300 MHz, CD:;0D} B 4.%5 (&, J=7.4 Hz, 1H), 4.42
(t, J=5.9 Hz, 1H), 3.75 (s, 3H), 3.52 (d, J=5.9 Hz,
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2 [a] 022 + 7.8 (c 1. 0 H20) 20 [a]D26 +39.59 (c 1.0, 6 N HC1) 1H NMR
(300 MHz, CD30D) b 4.38 (dd, J=5.0¢ 6.7 Hz, 1H), 4.30 (t, J=7.8 Hz, 1H),
3.60-3.43 (m, 2H), 1.67-1.56 (m, 3H), 0.86 (d, J=6.0 Hz, 3H), 0.83 (d,
J=6.0 Hz, 3H) ;25 13C NMR (75 MHz, D20) 5 175.9, 166.0, 52.3, 50.7,
39.6, 39.1,24.5, 22.0, 20.9; 40 MS (ESI) m/z 218 [M+H] *; HRMS
calculated for COH20N303 (M+H) 218.1505; found: 218.1552. 5 Example
3: L-DAPA-L-Leu2TFA H2N 2TFA 1 H H2N /N, CYOOH O 3 [a]D22 +20
(8B)5, MeGH -Ja]®OR4 41,1336 11.0, 6.NHCIF 10 IHEIMRKE200 BHyz, 0.93
CR30D)_5 4,51,4.46(m, 1H) 4.12 (t, J=6.2 Hz, 1H), 3.36 (d, J=5.9 Hz;

2H); 1.78-1.62 (m, 3H), 0.98 (d, J=6.1 Hz, 3H), 0.95 (d, J=6.1 Hz, 3H);
'SCENMIRR(61 S52VIFIZMB20) $1788, 156.8752.6,5115746.3, 33.7425.52 .8,
22,7,21.1,15MS(ES)) myz 248 [MyH]', 240 [M+Na]'; HRMS calculated
for COH20N303 (M+H) 218.1505; found: 218.1512, calculated for

GHH, SRSOBNAAFIANR) 240:1324; 36dindi#9a1364. 20 Example 4:

LeRAEA-LheuQMeREFA ZNE THANT S HAN N CQe %61 ;  found:

232.1680.

Exatmple 5: L-~DAPA~L-LeuOMe-2HCL
H,N

2hcl H COOCH
HyN Fi ~ 3
e} Y

5
W NMR (300 MHz, CD;OD) & 4.46 (dd, J=7.7, 5.6 Hz, 1H),

4.44 (t, J=4.9 Hz, 1H), 3.67 (s, 3H), 3.48 (d,
J=5.6 Hz, 2H), 1.75-1.55 {(m, 3H), 0.89 (4, J=6.4 Hz,
3H), 0.86 (4, J=6.4 Hz, 3H);

*c NMR (75 MHz, CDsOD) & 175.0, 167.1, 53.4, 52.9,
51.8, 41.4, 40.8, 26.0, 23.3, 21.6;

MS (ESI) m/z 232 [M+H]";

HRMS calculated for CioHaoNa0s (M+H) 232.1661; found:
232.1660.

[alp®* +6.2 {c 0.7, MeOH)

Example 6: L-DAPA-L-IleNH;-2HCl
H,N

; H
2HCH H N]"\U/N\"/CON}%
2 l:i :

@] ~ CH
H C/\/ 3

3
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0\4IT [a]D + 3.8 (c 1.2, McOH); 'H NMR (300 MHz, CD30D) 5 4.55 (t,
J=7.4 Hz, 1H), 4.42 25 (t, J=5.9 Hz, &Hl), 3.75 (s, 3H), 3.52 (d, J=5.9 Hz,
41 2H), 1.81-1.61 (m, 3H), 0.95 (d, J=6.8 Hz, 3H), 0.93 (d, J=6.6 Hz, 3H)
: 13C NMR (62.5 MHz, CD30D) 5 175.0, 167.4, 53.4, 52.8, 51.9, 41.3,
40.9, 25.9, 23.3, 21.6; 5 MS (ESI) m/z 232 (M+H]', 254 [M+Na]'; HRMS
calculated for C,0H22N303 (M+H) 232-1661; found: 232.1660. Example
5: L-DAPA-L-LeuOMe2HC1 H2N 2H H2N1 NI-~COOCH3 0 105 'H
NIMR (30ERHE Ch30DYsAid6 (dd, J=7.7, 5.6 Hz, 1H), 4.44 (t, J=4.9

Hz Ik 3606w, 348.66)J35.6. Hz g2H} 4, 757 1:p5(M.53H), 889 (dy) |
J=6.4 Hz, 15 3H), 0.86 (d, J=6.4 Hz, 3H); 13C NMR (75 MHz, CD30D) 5

19530, 16%:1, 5324 536, 5118) 413, 26.8(26.0, 9378 24:6; MS (EBH Mk -

232{M+Hl4; HRMS calcujatedrior Clehi22N3@3 (M+bHH 232,1661) foundsg
20 232.1660. [a]D24 +6.2 (c 0.7, McOH) Example 6:
LIDAPA M HeNH2 2HEA H 3 NeSH €1 NCBNH21HER Hd, J= 6.8 Hz,

3H), 0.95 {t, J=7.4 Hz, 3H);

¥o NMR (62.5 MHz, CD;OD) & 176.3, 167.6, 60.6, 51.3,
41.2, 37.8, 25.5, 16.3, 12.0;

MS (ESI) m/z 217 [M+H1*, 239 [M+Nal®;

HRMS calculated for CeH.NO, (M+H) 217.1665; found:
217.1674, calculated for CsHyN4O:Na (M+Na) 239.1484;
found: 239.1499.

Example 7: D-DAPA~D-Leu-2HCL
H,N

O

H
2HCH N. _COOH
HN
H
CH,

CH

3

7
H NMR (300 MHz, D;O) & 4.38-4.31 {m, 2H), 3.50-3.34
(m, 2H), 1.62-1.50 {m, 3H), 0.79 (d, J=6.4 Hz, 3H),
0.75 (d, J=6.4 Hz, 3H).
[alp -11.7 {(c 1.0, Hy0)
MS (ESI) m/z 218 [M+H]*; 240 [M+Nal®;
HRMS calculated for CgHa¢N30; (M+H): 218.1505; found:
218.1537
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O CCH 325642 [a] D + 25 (c 0.5, McOH); '"H NMR (300 MHz, CD30D)
b 4.59 (dd, J=7.0, 5.5 Hz, 1H), 4.37 (d3J=S.5 Hz, 1H), 3.57 (dd, J=13.4,
5.5 Hz, 1H), 3.36 (dd, J=13.4, 7.2 Hz, 1H), 2.01-1.91 (m, 1H), 1.58 5 1.47
(m, 1H), 1.44-1.28 (m, 1H), 1.05 (d, J= 6.8 Hz, 3H), 0.95 (t, J=7.4 Hz,
3H); 13C NMR (62.5 MHz, CD30D) b 176.3, 167.6, 60.6, 51.3, 41.2, 37.8,
25.5, 16.3, 12.0; MS (ESI) m/z 217 [M+H], 239 [M+Na]+; 10 HRMS
calculated for C9H21N402 (M+H) 217.1665; found: 217.1674, calculated
for COH20N402Na (M+Na) 239.1484; found: 239.1499. Example 7:
C QON HZN HO CH3 isCH3 7 1H

‘ ; 36843 2H), 3.50-3.34 (m, 2H) 1.62-1.50
(m SH)! 79(d J 64Hz 3H) 0.75 (d, J=6.4 Hz, 3H). 20 [a]D -11.7 (c
13i1¢20) M 218 [M+H]+; 240 [M+Na]'; HRMS calculated for
CcoHa .1505; found: 218.1537 43 Example 8:
D-DAPA-DAIa2 C1 H2N 2HCI

{alp -21.9 {(c 1.0, MeCH);

[alp®*® -6.15 (¢ 1.0, 6 N HCL)

'H NMR (300 MHz, D,0) & 4.53 (g, J=7.4 Hz, 1H), 4.48
(t, J=6.0 Hz, 1H), 3.64 (d, J=6.0 Hz, 2H), 1.50 (4,
J=7.4 Hz, 3H); | _ '

¥C NMR (75 MHz, D0) 5 176.7, 156.5, 51.2, 49.9, 40.3,
16.6;

MS (ESI) m/z 176 [M+H]*

Analysis, calculated for CgH:isN30;Cl,: C, 29.05; H, 6.09;
N, 16.94; ¢l, 28.58; found: C, 28.67; H, 6.24; N,
16.67; Cl, 27.64.

Example 9: L-DAPA-L-Ala-2HCL
H,oN
2HCt ] ﬁ COOH
HzNé ~
0 =
9

'H NMR (300 MHz, D.O) & 4.51 (g, J=7.5 Hz, 1H), 4.46
(t, J=6.0 Hz, 1H), 3.62 (d, J=6.0 Hz, 2H), 1.49 (4,
J=7.5 Hz, 3E};

BC NMR (7% MHz, D;0) & 176.8, 166.5, 51.2, 49.9, 40.3,
i16.6;

MS (ESI) m/z 176 [M+H]?*;
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H2N [ /NyCOOH O~ 8 5][a] D -21.9 (c 1.0, McOH); [a]D26 -6.15 (c 1.0, 6
N HC1) 'H NMR (300 MHz, D20) 5 4453 (q, J=7.4 Hz, 1H), 4.48 (t, J=6.0
Hz, 1H), 3.64 (d, J=6.0 Hz, 2H), 1.50 (d, J=7.4 Hz, 3H); 10 73C NMR (75
MHz,-D20) 5 176.7, 166.5, 51.2, 49.9, 40.3, 16.6; MS (ESI) m/z 176
[M+H]'; Analysis, calculated for C6H,5N303C12: C, 29.05; H, 6.09; N,
16.94; Cl, 28.58; found: C, 28.67; H, 6.24; N, 15 16.67; Cl, 27.64.
Example 9: L-DAPA-L-Ala2HC1 H2N 2H H2N1 NH II~ICOOH 0 =209
'HRYMR (R00cMHz, 820 54,500, 0505 Hz(MH]) 4.467 qt, V6650 HZ dikd)d
?% (%Olizfo Hz, 2H), 1.49 (d, J=7.5 Hz, 3H); 13C NMR (75 MHz, D20)
6.8, 166.5, 51.2, 49.9, 40.3, 25 16.6; MS (ESI) m/z 176 [M+H]'; 44
HRIS caltuBied for’CAH14NBORS IN+H) 176.1035; found: 176.1037.
[a]D26 +7.83 (c 1.0, 6 N HC1) 5 Example 10: L-DAPA-D-Ala2HC1 H2N

2HH2NYy N TCOOH O
Example 10: L-DAPA-D-Ala-2HCL

HoN

2hel ﬁ COOH
YT
0
10

'H NMR (300 MHz, D;0) © 4.33-4.24 (m, 2H), 3.50-3.39
(m, 2H), 1.41 (&, J=7.4 Hz, 3H);

B¥c NMR (75 MHz, D,0) 3 176.0, 166.0, 50.9, 49.5, 39.8,
16.3;

M8 (ESI) m/z 176 [M+H]";

HRMS calculated for CgHi:N;0; (M+H) 176.1035; found:
176.1044.

[a]p®® +64.56 (¢ 1.0, 6 N HCI1)

Example 11: D-DAPA-L-Ala-2HC1

H.N
anct ]‘\Wﬁ COOH
NN Y
g i
11
'H ONMR {300 Mi-iz, D,0) 5 4.49-4.41 (m, 2H), 3.68-3.54
(m, 2H), 1.49% (d, J=7.3 Hz, 3H);
¥Cc NMR (75 MHz, D,0) & 176.4, 165.3, 51.3, 45.8, 40.1,
16.6;
MS (ESI) m/z 176 [M+H]";
HRMS calculated for CgHiN3S: (M+H) 176.1035; found:
176.1043. |
[a]p®*® -60.9 {c 1.0, 6 N HC1)
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10 1H NMR (300 MHz, D20) 5 4.33-4.24 (m, 2H), 3.50-3.39 (m, 2H),
1.41 (d, J=7.4 Hz, 3H); 10 13C NMR % MHz, D20) 5 176.0, 166.0, 50.9,
49.5, 39.8, 16.3; MS (ESI) m/z 176 [M+H]+; HRMS calculated for
C6H14N303 (M+H) 176.1035; found: 176.1044. 15 [a]D26 +64.56 (c 1.0,
6 N HCIl) Example 11: D-DAPA-L-Ala2HC1 H2N 2H H2N(/N~COOH O~
11 20 1H NMR (300 MHz, D20) 5 4.49-4.41 (m, 2H) 3.68-3.54 (m, 2H),
1.49 (d, J=7.3 Hz, 3H); 13C NMR (75 MHz, D20) 5 176.4, 166.3, 51.3,
49.8, 40.1, 16.6; MS (ESI) m/z 176 [M+H]+; 25 HRMS calculated for
1034 10 035daund 1 LR 3063 (2106 609 (¢ 1.0, 6 N

: ; = = z
HH ~COO0OH O\/ 1217 5 1H NMR (300 MHz, D20) 5 4.34 (t, J=7.2
HZIAH), 1.22H(d, J=2 Hz, 1H), 3.87 (dg, J=4.2, 7.2 Hz, 1H), 1.58- 1.56
(m, BeYY; 334 (d;yJ=6.8 Hz, 3H), 0.79 (d, J=6.0 Hz, 3H), 0.76 (d, J= 6.0
Hz, 3H); 13€ NMR (75 MHz, D20) 5175.9, 165.6, 54.4, 52.0, 47.9, 10
39.0, 24.3, 22.0, 20.5, 14.0;

12

H NMR (300 MHz, D,0) © 4.34 (t, J=7.2 Hz, 1H), 4.22
(4, J=4.2 Hz, 1H), 3.87 (dg, J=4.2, 7.2 Hz, 1H), 1.58-
1.56 (m, 3H), 1.34 (d, J=6.8 Hz, 23H), 0.79 (4,
J=6.0 Hz, 3H), 0.76 {4, J= 6.0 Hz, 3H);

3o NMR (75 MHz, D,O) § 175.9, 165.6, 54.4, 52.0, 47.9,
39.0, 24.3, 22.0, 20.5, 14.0; '

MS (ESI) m/z 232 [M+H]Y;

HRMS calculated for CioHapN;O; (M+H) 232.1661; Found:
232.1663. |
[alp? +9.6 (c 0.2, H,0)

Example 13: L-DAPA-~Gly-0C;¢H;;-2HC]

HoN

2HCI H
N N._COOC 5Has

o]
13

'y NMR (300 MHz, CD;OD) © 4.44 (t, J=5.8 Hz, 1H), 4.20
(¢, J=6.7 Hz, 2H), 4.17, 4.07 (AB g, J=17.8 Hz, 2H),
3.53 (&, J=5.8 Hz, 2H), 1.73-1.64 (m, 2H), 1.43-1.30
(m, 26 H), 0.91 (t, J=6.7 Hz, 3H);
B¥e NMR (75 MHz, CDsOD) ©® 171.6, 167.5, 67.0, 51.9,
42.3, 41.2, 33.1, 30.8, 30.7, 30.5, 30.4, 29.7;
MS (ESI) m/z 386 [M+H]";
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MS (ESI) m/z 232 [M+H]'; HRMS calculated for C1LoH22N303 (M+H)
232.1661,; found: 232.1663. [a]D22 +9:6 (c 0.2, H20) 15 Example 13:
L-DAPA-GIly-OC16H33.2HC1 H2N 2H HHN NI-,CO0OC16H33 013 20
1H NMR (300 MHz, CD30D) 5 4.44 (t, J=5.8 Hz, 1H), 4.20 (t, J=6.7 Hz,
2H), 4.17, 4.07 (AB q, J=17.8 Hz, 2H), 3.53 (d, J=5.8 Hz, 2H), 1.73-1.64
(m, 2H), 1.43-1.30 (m, 26 H), 0.91 (t, J=6.7 Hz, 3H); 13C NMR (75 MHz,
CD30D) 5171.6, 167.5, 67.0, 51.9, 25 42.3, 41.2, 33.1, 30.8, 30.7, 30.5,
30 R9.FaMS (Sl /zE386 [M4H] 4O HRMWS KalcwatedFer3; found:
C21H44N303 (M+H) 386.3383; found: 386.3352. [a]D26 -5.98 (c 0.5,
MESHY 5Example 14: L-DAPA-L-Leu-OC16H33.2HC1 H2N 2HH2N1 NH
CROEBHI390 y &4 01H NMROBDO MHz, CD30D) 5 4.34-4.28 (m, 2H),
4.01-3.86 (m, 2H) , 3.41-3.29 (m, 2H) 1.61-1.39 (m, 5H) , 1.16 10 1.05
(m, 26H), 0.76 (d, J=6.4 Hz, 3H), 0.72 (d, J=6.4 Hz, 3H), 0.66 (t, J=6.7
HEzx 8D 1€3C NMR-ZEMHE-CERAI) Bl 74281957.2, 67.2, 53.0, 51.8,
41'4H4\p'9’ 33.2, 30.9, 30.6, 30.6, 30.6, 30.4, 29.7, 27.0, 26.1, 23.8, 23.4,

24 14%;
ng%/

. H
N _-COOC5Hz3
Q Y

14
Y NMR (300 MHz, CDsOD) & 4.34-4.28 (m, 2H), 4.01-3.86
(m, 2H), 3.41-3.29 (m, 2H), 1.61-1.39 {(m, S5H), 1.16-
1.05 (m, 26H), 0.76 (d, J=6.4 Hz, 3H), 0.72 (d,
J=6.4 Hz, 3H), 0.66 (t, J=6.7 Hz, 3H);
¥c NMR (75 MHz, CD;0D) & 174.6, 167.2, 67.2, 53.0,
51.8, 41.4, 40.9, 33.2, 30.9, 30.6, 30.6, 30.6, 30.4,
29.7, 27.0, 26.1, 23.8, 23.4, 21.8, 14.6;
M8 (EST) m/z 442 [M+H]™T;
HRMS calculated fbx‘ CosHsa N3Oy (M+H) 442.4009; found:
441.3983,
[alp®® +13.1 {c 2.0, MeOH)

Example 15: L~DAPA-L-(S)}-Leu-2TFA

H,N

2TPA E{ COOH
HN" g

S Y

15
H NMR {300 MHz, D, 0} & 4.79 (dd, J=9.3, 5.4 Hz, iH),
4.56 (&£, J=6.4 Hz, 1H), 3.48 {dd, J=13.8, 5.8 Hz, 1lH),
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15 MS (ESI) m/z 442 [M+H]'; HRMS calculated for C25H52N303 '(M+H)
442.4009; found: 441.3983. [a]D26 413.1 (c 2.0, MeOH) 20 Example 15:
L-DAPA-L-(S)-Leu2TFA H2N 2TFAH HZN HNCOOH S 115 1H NMR
(300 MHz, D20) 5 4.79 (dd, J=9.3, 5.4 Hz, 1H), 4.56 (t, J=6.4 Hz, 1H),
3.48 (dd, J=13.8, 5.8 Hz, 1H), 47 3.41 (dd, J=13.8, 6.6 Hz, 1H), 1.79-1.53
(m, 3H), 0.81 (d, J=6.4 Hz, 3H), 0.77 (d, J=6.4 Hz, 3H); 13C NMR (62.5
MHz, D20) 5 194.5, 174.9, 58.0, 54.6, 41.5, 38.8, 24.7, 22.0, 20.7; 5
MSEESI Pz 2344 R+H] +6 HRMS caldllated for CIHEONIORS: 34, 127681
found:;234,1308. [3JR26 50,6 (3.5, MeOH) 10 Example 16:

|_ DAPA-L-(S)-Leu2HC1 H2N 2HCI 'NOOOH H2N= "HSCH3 3 CH3
16C 1 MR @00MMEZD20Y 22 .87 (0 93=F6, 407z 91H) 58.6D (t, 34 - 6,
6.2 Hz, 149, §522§39 (my2H), 1:84:3.58 15 (m, 3H), 0.82 (d, J=6.4 Hz,

3H)O78(d =6.2 Hz, 3Hh
(ESI) m/z 234 [M+H]*;

HREMS calculated for CoH5oN-10,S - 234.1276; found:
234 ,1306.
[a]lp?® +60.6 (¢ 2.5, MeOH)

Example 16: L-DAPA-L—(S)-Leu-2HCl
H,N

16

'H NMR {300 MHz, D;0) & 4.80 (dd, J=9.6, 4.9 Hz, 1H),
4.60 (t, J= 6.2 Hz, 1H), 3.52-3.39 {m, 2H), 1.81-1.58
(m, 3H), 0.82 (d, J=6.4 Hz, 3H), 0.78 (d, J=6.2 Hz,
3H) ;

Be NMR (62.5 MHz, D0) ® 194.5, 174.8, 57.9, 54.6,
41.5, 38.8, 24.7, 22.0, 20.7;

MS (ESI) m/z 234 [M+H]";

HRMS calculated for CoH,oNa0,5: 234.1276; found:
234.1306.

[alp®® +90.6 (c 1.0, MeOH)

Example 17: L-DAPA-Gly-2HCL
HoN

2HC! cooH
HaN"S N

17
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13C NMR (62.5 MHz, D20) b 194.5, 174.8, 57.9, 54.6, 41.5, 38.8, 24.7,
22.0, 20.7; MS(ESI) m/z 234[M+H]'; 2@&HRMS calculated for
CgH20N302S: 234.1276; found: 234.1306. [a]D26 +90.6 (¢ 1.0, MeOH)
Example 17: L-DAPA-Gly2HC1 H2N 2HIZN1 H N:COON 250 17 48 'H
NMR (300 MHz, D20) 5 4.54 (t, J=5.8 Hz, 1H), 4.20 (d, J=18.0 Hz, 1H) ,
4.10 (d, J=18.0 Hz, 1H) , 3.65 (d, J=5.8 Hz, 1H); 13C NMR (75 MHz,

D20) 5 173.1, 166.5, 50.5, 41.6, 39.5; 5 MS (ESI) m/z 162[M+H]' HRMS
CHculiRd fGrOOSHIERNIORMI+13) 162509879 Lfount:5162.0864. 1]D25 4280
(%&-S'ﬁ%%) 1P Bamplg)18: L-DAPAg-llezbl H2N2H HANNE o5 (g
IIICOOH O 18 1H NMR (300 MHz, D20) 5 4.52 (t, J=5.9 Hz, 1H) 4.46
(d=3=8.94z, 1) 3.60 (d, J=5.9 Hz, 2H); 2.05 (m, 15 1H); 1.45 (m, 1H);
227 {rlH) 509440, 8769 HZa #4)10.994k J57.FHz53H)Y13C NMR 5 .
(62.5 MHz, D20) 5 175.5, 166.8, 58.8, 51.1, 40.3, 37.0, 25.3, 15.7, 11.6;
NS (ERH/ 7288 IAWYF40 [M+Na]';

HRMS calculated £for CsHiaNaO: (M+H) 162.0879; found:
162.0864.
[a]p®® +28 (¢ 1.8, H0)

Example 18: L-DAPA-L-Ile-2HCL
HoN

2Hcl ﬁ COCH
HN"2Y Y
O /-\/

18

‘L NMR (300 MHz, Dy0) & 4.52 (t, J=5.9 Hz, 1H); 4.46
(d, J=4.9 Hz, 1H); 3.60 (d, J=5.9 Hz, 2H); 2.05 (m,

C1H); 1.45 (m, 1H); 1.27 {(m, 1H); 0.97 {(d, J=6.9 Hz,

3H); 0.90 (t, J=7.3 Hz, 3H);

¢ NMR (62.5 MHz, D,0) & 175.5, 166.8, 58.8, 51.1,
40.3, 37.0, 25.3, 15.7, 11.6;

MS (ESI) m/z 218 [M+H], 240 [M+Nal®;

HRMS  calculated  for  CoHyoN3Osz:  218.1505;  found:
218.1537.

[@lp?® +22.4 {(c 1.2, H0)

Example 19: L-DAPA-B-Ala-2HCL

N
" CO0H
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20 HRMS calculated for C9H20N303: 218.1505; found: 218.1537. [a]D26
+22.4 (c 1.2, H20) Example 19: L-DARA-j3-Ala2HC1 H2N 2HCIH H2N

H N'- COOH 2501949 1H NMR (300 MHz, CD30D) 5 4.40 (t, J=S.8

Hz, 1H), 3.54 (m, 4H); 2.64 (m, 2H); 13C NMR (62.5 MHz, CD30D) 5
174.0, 166.6, 52.1, 41.1, 36.9, 34.2; 5 MS (ESI) m/z 176 [M+H]'; HRMS
calculated for C6H14N303 (M+H) 176.1035; found: 176.1068; [[D26+3-8
(c 0.5, H20) 10 Example 20: D-DAPA-j3-Ala2HC1 H2N 2HCIH H2N iy
NE~QOOH 3020ME#H NMREB00 BHz, €D30D) H4 308t H=5.8.HY,, 1H), 54

%4 (&r}? H) 2?64 (g] 2?}( 15 13C NMR (62.5 MHz, CD30D) 5 174.0,
1% 1,4137 368, $42'MS (ESI) miz 176 [M+H]. Example 21:

L-TA PR - P@I—BZZI’iH-zZNQ-HhEIBNl@ 174.0, 166.6, 52.1, 41.1,
36.9, 34.2;

MS (ESI) m/z 176 [M+H]";

HRMS calculated for CgHisN303 (M+H) 176.1035; found:
176.1068;

[alp®®+3.8 (¢ 0.5, H,0)

Example 20: D-DAPA-B-Ala-2HCL

HoN
2HCI H
HoN L ~"CooH

20

M NMR (300 MHz, CD;OD) & 4.40 (t, J=5.8 Hz, 1H), 3.54
{m, 4H); 2.64 (m, 2H);

¥C NMR (62.5 MHz, CD;OD) & 174.0, 166.6, 52.1, 41.1,
36.9, 34.2;

MS (ESI) m/z 176 [M+H]*

Example 21: L-DAPA-L-Phe-2HCL
HoN

2HCI COOH
HQN \/

21

'H NMR (300 MHz, CD.OD) & 7.32 (m, B5H); 4.79 (44,
J=5.9, 4.4 Hz, 1H); 4.48 (£, J=5.9 Hz, 1H};3.61 (44,
J=13.9, 6.1 Hz, 1H); 3.51 (4dd, J=13.9, 5.7 Hz, 1H);
3.35 {dd, J=14.2, 3.4 Hz, 1H); 3.08 {dd, J=14.2,
9.9 Hz, 1H);
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20 21 'H NMR (300 MHz, CD30D) 5 7.32 (m, SH); 4.79 (dd, J=9.9, 4.4
Hz, 1H); 4.48 (t, J=S.9 Hz, 1H);3.61 (d¢, J=13.9, 6.1 Hz, 1H); 3.51 (dd,
J=13.9, 5.7 Hz, 1H); 25 3.35 (dd, J=14.2, 3.4 Hz, 1H); 3.08 (dd, J=14.2,

9.9 Hz, 1H); 50 13C NMR, (62.5 MHz, CD30D) 5 175.1, 167.2, 138.2,
130.3, 129.7,128.1, 68.2, 56.2, 51.7, 41.3, 37.5; MS (ESI) m/z 252

[M+H]". HRMS calculated for C12H,8N303 (M+H) 252.1348; found: 5
252.1341. [a]D26 +41.8 (c 1.0, H20) Example 22: D-DAPA-D-Phe2HC1
H28 28012N BRCOON 20] ICDOZD 1 NMR.(B00MHZz2GD30R) 5,7.320. 3,

YT R AR SO by s,

. HYS 11H583.081dd, 2524.2M1519.9 Hz, 1H); 13C NMR (62.5 MHz, CD30D)

1, . 2130:3,.129.7,.128.1, 6 6.2 7,413, 37.5; .
%%SI%%?Z%IS%Z% I\%ﬁ]',fg)é%[ iﬁéﬁ?%ﬁéglcu agtéd g)rgfgg' found:
CAFH,BRBD3 (M+H) 252.1348; found: 20 252.1349. [a]D26 -38.0 (c 1.9,

HRD) Exampleg23; L -DAPA-L-Mal2HC1 H2N 2H IZN 4YH

Example 22: D-DAPA-D-Phe-2HCl
H,N '

2HC! ;Ii COOH
HoN o
¢

22 |
'H NMR (300 MHz, CDsOD) & 7.32 (m, B5H); 4.79 (44,
J=9.9, 4.4 Hz, 1H); 4.48 (t, J=5.9 Hz, 1H); 3.61 (dd,
J=13.9, 6.1 Hz, 1H); 3.51 (dd, J=13.9, 5.7 Hz, 1H);
3.35 (dd, J=14.2, 3.4 Hz, 1H); 3.08 (dd, J=14.2,
9.9 Hz, 1H); .
BC NMR (62.5 MHz, CDsOD) & 175.1, 167.2, 138.2 130.3,
129.7, 128.1, €8.2, 56.2, 51.7, 41.3, 37.5;
MS (ESI) m/z 252 [M+H]", 269 [M+H,0]".
HRMS calculated for C;5H;:sN:0; {(M+B)}) 252.1348; found:
252,1349.
[a]p®® -38.0 (c 1.9, Hy0)

Example 23: L-DAPA-L-Val-2HC1l
HalN

2nd ﬁ COOH
HgN t;l hd
O /"\\

23
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H NYCOOH 0252351 1H NMR (300 MHz, D20) 5 4.54 (t, J=5.9 Hz,

1H) ; 4.42 (d, J=5.0 Hz, 1H) ; 3.60 (dgd=5.9 Hz, 2H) ; 2.29 (m, 1H); 0.97
(t, J=6.7 Hz, 6H) ; 13C NMR (62.5 MHz, D20) 5 175.5, 166.9, 59.5, 51.1,
540.3, 30.4, 19.0, 17.6; MS (ESI) m/z' 204 [M+H]+; HRMS calculated for
C5H,8N303: 204.1348; found 204.1365. [a]D26 +22.2 (c 2.0, H20) 10
Example 24: L-DAPA-D-DAPA-3HC1 HZN 2HCI N COOH HZN H O NH2
24 1H NMR (300 MHz, D20) 5 4.60 (m, 1H) ; 4.55 (dd, J=6.5, 4.9 Hz,

1i); Bu8& (no38kH) 3145 (dohF13.5,47.34z,(15 1535 18CINMRI6B2.5 4 .42

M DRSS, 10T, 5L g1 408 4 WS Colme ik,
10H1}1,146. $a]D26 ,-4346(c70.4zH26¥ Example 28:

(253, 3RUPASL- Gl 2HG, H 8 ~00PH BN E0H ZHQIHRN N
40.3, 30.4, 19.0, 17.6;

MS (ESI) m/z 204 [M+H]";

HRMS calculated for CgHigN;Os: 204.1348; found 204.1365.
[alp®® +22.2 (¢ 2.0, H,0)

Example 24: L-DAPA-D-DAPA-3HC1

24

' NMR (300 MHz, D0} & 4.60 (m, 1H); 4.55 (dd, J=6.5,
4.9'Hz, 1H); 3.65 (m, 3H); 3.45 (d4, J=13.5, 7.7 Hz,
1Hj ;

Bc NMR (62.5 MHz, D0) & 171.6, 167.6, 51i.8, 51.5,
40.2, 40.1;

MS (ESI) m/z 191 [M+H]";

HRMS  calculated for CsHi5N05: 191.,1144; found:
191.1146. .

[alp®® -43.4 (c.0.4, H;0)

Example 28: (28,3R)-DASA-1-Gly-4-Gly-2HCI

H Q  —COoOoH
HolN 2

2HCI
HoN

ma
O
(
@)
o
@]
I
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2528 52 1H NMR (300 MHz, D20) 5 4.61 (s, 1H); 4.43 (s, 1H); 4.06,
4.04 (2s, 4H); 13C NMR (62.5 MHz, 20) 5 172.9, 172.7, 52.7, 42.5; MS
(ESI) m/z 263 [M+H]"; 285 [M+Na]'; 5 HRMS calculated for CBH15N406:
263.0992; found: 263.0970. [a]D26 -2.2 (¢ 1.5, H20) Example 29:
(2S,3S)-DASA-I-L-Val-4-L-Val2HC1 H3C CH3 /COOH H H2N N 2HCI
N~COOH H2N 10 H3C CH3 29 1H NMR (300 MHz, D20) 5 4.78 (m,
1H); 4.65 (m, 1H); 4.35 (m, 1H), 4.21 (m, 1H); 2.12 (m, 2H); 0.85 (m,
128):MISR1 3C3NMRIEB2.5 MY, DR0)LABL7, 184.8159.2, 50.@,52.85,5213]) ;
:%Q._Oog?.?ﬁI 184 ]%833, 1@1;,_16.9. MS (ESI) m/z 347 [M+H]', 369 [M+Na]’;
HRMS ‘calculated for C,4HZ6N406Na: 369.1750; found: 369.1760. 20 [a]
D26 -¥8IR (¢ 425 5HYEY ExAripletB0L [2S,3S)-DIS A-l-L5ke-3,L-#828¢1 53

H3& GEST P GOONH HE NN, 285 [Mewal™;

HEMS calculated for CeH1sN:Og : 263.0992; found:
263.0970.
[alp®® -2.2 (¢ 1.5, H,0)

Example 29: (28,38)-DASA-1-L-Val-4-L-Val-2HCL
HC_cH,
ICOOH
N

H
N\/COOH

2HCI

H,C CH,

29
H NMR (300 MHz, D;0) o 4.78 (m, 1H); 4.65 (m, 1H);
4.35 (m, 1H), 4.21 {(m, 1H); 2.12 (m, 2H); 0.85 {(m,
12H) ;
Bc NMR (62.5 MHz, D,0) 175.7, 174.8, 59.2, 59.0, 52.8,
52.3, 30.0, 29.7, 18.4, 18.3, 17.2, 16.9.
MS (ESI) m/z 347 [M+H]*, 369 [M+Nal*;
HRMS calculated for Ci HagN0Na: 369.1750; found:
369.1760.
[alp®® —-38.8 (c 0.5, Hy0)

Example 30: (28,38)-DASA-1-L-Ile-4-L-Ile-2HCl
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2HCI N~COOH HZN H OHC 7\,CH3 3 30 1H NMR (300 MHz, D20) S
4.78 (m, 1H); 4.62 (m, 1H); 4.40 (m, 2Hl); 1.75 (m, 6H) ; 0.85 (m, 12H); 5
13C NMR (62.5 MHz, D20) 173.9, 173.1, 164.9, 163.7, 56.3, 54.8, 52.0,
51.8,39.4, 245, 24.4,22.5, 22.2, 20.5; MS (ESI) m/z 375 [M+H]+, 397
[M+Na]+; HRMS calculated for C,6H30N40O6Na: 397.2063; found: 10
397.1995. [CL] D26 -18.7 (c 0.3, MeOH) Example 31:

L-DAPA-L-Pro- 2HCI HZN 2HCI HZN 0 COOH 15 31 1H NMR (300 MHz,

D20) b 4.62 (rHa .39 (m, 1H); 3.62 (d, J=7.6 Hz, 1H): 3.57 (m, 2H);
3.42 (dd, J= 13 1 HZH4H): 2.05 (m, 2H); 1.95 (m, 2H); 13C NMR (62.5
Hz, D20) @+59.6, 52.6, 46.0, 2039.2, 28.2, 22.3; MS (ES))

202-1196. a]D2§ -72.2 (c 1.3, H20) 54 Example 34: L-DAPA-L-AIa—
PR HcooNoCH3

5 :
HSC/\/CH3

30
'H NMR (300 MHz, D,0) & 4.78 (m, 1H); 4.62 {m, 1iH);
4.40 {m, 2H); 1.75 (m, 6H); 0.85 (m, 12H);
Be NMR (62.5 MHzZ, D,0) 173.9, 173.1, 164.9, 163.7,
56.3, 54.8, 52.0, 51.8, 39.4, 24.5, 24.4, 22.5, 22.2,
20.5;
MS (ESI) m/z 375 [M+H]", 397 [M+Nal*;
HRMS calculated for CyeHigN.ONa: 397.2063; found:
397.1995.
[alp®® -18.7 (¢ 0.3, MeOH)

Example 31: L-DAPA-L-Pro-2HCl

H
) COOH

31

H NMR (300 MHz, D;0) & 4.62 (m, 1H); 4.39 (m, 1H);
3.62 (d, J=7.6 Hz, 1H); 3.57 (m, 2H); 3.42 (44, J=13.6,
6.1 Hz, 1H); 2.05 (m, 2H); 1.95 {(m, 2H);

Bc NMR {62.5 Hz, D.,0) & 173.1, 164.9, 59.6, 52.6, 46.0,
38.2, 28.2, 22,3;

MS (ESI) m/z 202 [M+H];

HERMS calculated for CgHigNaOa: 202.1192; found 202.1196.
[alp®® -72.2 (c 1.3, H0)



ic

i5

34 5 Example 35: L-DAPA-L-Ala- L-Val2HC1 H2N 2Ha H O ),,,j, hi2ZN N

H COON O CH3 35 Example 36: EDAPA-L-Ala- L-Pro.2HC1 H2N
2HG Nj COOH HZN )y = O CH3 Nom/ 10 36 Example 37:
D-DAPA-Gly2HC1 H2N 2H 12N N H |-~COOH 0 15 37 1H NMR (300
MHz, D20) b 4.42 (t, J=5.8 Hz, 1H), 4.00 (d, J=18.1 Hz, 1H), 4.10 (d,
J=18.1 Hz, 1H), 3.53 (d, J=5.8 Hz, 2H); 13C NMR (75 MHz, D20) 5
172 7, 166 4 50.5, 41 4 39.5; 55 MS (ESI) m/z 162 [M+H]t; HRMS

I =ECOH1DN Bt 489%3d: 162.0863. (a] n25

Example 35: L-DAPA-L-Ala- L-Val-2HCL

HN
2HCH y 8
HN N\)]\H COOH
O CH

Example 36: L-DAPA-L-Ala- L-Pro:2HC1
H,N

2HC ﬁ \)OL QOOH
HN : "

Example 37: D-DAPA-Gly-2HCL
HN

anct H COOH
HQN ) ~
0]

37

‘M NMR (300 MHz, D,0) B 4.42 (t, J=5.8 HEz, 1H), 4.00
(@4, J=18.1 Hz, 1H), 4.10 (4, J=18.1 Hz, 1H), 3.53 (d,
J=5.8 Hz, 2H);

B NMR (75 MHz, D,0O) & 172.7, 166.4, 50.5, 41.4, 39.5;
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Example 38: L-DAPA-GlyOMe.2THF H2N 2TFA H N1 NCOOCH3 A rO
38 iH NMR (300 MHz, CD30D) 6 4.384t, J=S.7 Hz, 1H) , 4.15 10 (d,
J=17.8 Hz, 1H) , 4.05 (d, J=17.8 Hz, 1H) , 3.75 (s, 3H), 3.52 (dd, J=5.7,
1.5 Hz, 2H); 13C NMR (75 MHz, CD30D) 6 171.9, 167.5, 53.1, 51.9,
42.1, 41.0; MS (ESI) m/z 176 [M+H]'; 15 HRMS calculated for
C6H14N303 (M+H) 176.1035; found: 176.1005. [a]p5 +24.0 (c 1.1, H20)
Example 39: L-DAPA-G1yNH2.2HC1 H2N 2H I2N_/ N H H ~CONH2 (20
039 (BSNMR(BO0LMBIz [B2B) 6;4.43 (t, J=5.9 Hz, 1H), 4.0 (m, 2H), 3.52

G A BT S B S

(ME3)OEE131039; found: 161.1042. 56 [a]025 +38.6 (c 0.23, H20)
Eg@mpﬂeéqj; R-DAPA-DsAsp2HiC1 H2N 2HH2N4yN COOH 0 TCOOH 5
4 I

Example 38: L-DAPA-GlyOMe.2THF
HsN

2TFA ﬁ COOCH
HoN E:i S~ 3

0

38 |
'H NMR (300 MHz, CD;OD) 3 4.39 (t, J=5.7 Hz, 1H), 4.15
(d, J=17.8 Hz, 1H), 4.05 (d, J=17.8 Hz, 1H), 3.75 (s,
3H), 3.52 (dd, J=5.7, 1.5 Hz, 2H); '
C NMR (75 MHz, CD;OB) 3 171.9, 167.5, 53.1, 51.9,
42.1, 41.0;
MS (ESI) m/z 176 [M+H];
HRMS calculated for CgHigNiO; (M+H) 176.1035; found:
176.1005.

[a]lp®® +24.0 {c 1.1, H,0)

Example 39: L-DAPA-GLyNH,«2HCL
HoN

ZHct m CONH
. Hlef{ ~ 2
O

39

'H NMR {300 MHz, D20) © 4.43 (¢, J=5.9 Hz, 1H), 4.0 (m,
2HY, 3.52 (d, J=5.9 Hz, 2H);

BCc NMR (75 MHz, D,O0) & 173.1, 166.7, 50.6, 42.1, 39.4;
MS. (ESI) m/z 161 [M+H]";

HRMS calculated for CsHiaN 0O, (M+H) 161.1039; found:
161.1042.
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'H NMR (300 MHz, D20) b 4.75 (m, 1H), 4.38 (dd, J=6.3, 5.3 Hz, 1H),
3.50 (dd, J=14.4, 5.3 Hz, 1H), 3.42 (dgg J=14.4, 6.4 Hz, 1H), 2.93 (d,
J=6.3 Hz, 2H); 13C NMR (75 MHz, D20) 5 174.2, 173.2, 165.9, 50.6, 49.4,
10 39.4, 35.1; MS (ESI) m/z 220 [M+H]+; HRMS calculated for
C7H14N305 (M+H) 220.0933; found: 220.0903. [a] 025 -32.4 (¢ 0,7, H20)
15 Example 41: D-DAPA-L-Phe2HC1 H2N 2H H2N+1N~COOH O 41
1H NMR (300 MHz, D20) b 7.25 (m, 5H) , 4.72 (dd, J=8.7, 20 5.6 Hz, 1H),
4[28 {Ad, 936.15 5(&Ha, 2Bl), 3149)(dd, J=14.3, 6.2 Hz, 1H), 3.43 (dd,
J=14.3, 5.7 Hz, 1H), 3.22 (dd, J=14.3, 5.6 Hz, 1H), 3.03 (dd, J=14.3, 8.7
Hz, 1H); 13C NMR (75 MHz, D20) 5 174.4, 165.8, 136.3, 129.2, 25 128.8,
1R¥Bpbbeb, H21:6 I6MAFRS.B=- M (BRITIn/z 252 [M+H] 57 HRMS
calcyjated for C12H1sN303 (M+H) 252.1348; found: 252.1357. [a] "21

é@; .0, HRO) 5 Example 42: D-DAPA-D-Phg2HC1 H2N 2HCHZN N
CO?{;}\I MBH(300 MHz, D20) 5 7.32 (s, 5H), 5.43 (s, 1H), 4.38
(m, 1H), 8.82 (d§J=5.9 Hz, 2H);

COOH

40
M NMR (300 MHz, D,0) & 4.75 {(m, 1H), 4.38 {(dd, J=6.3,

4

5.3 Hz, 1H), 2.50 (dd, J=14.4, 5.3 Hz, 1H), 3.42 (dd,
J=14.4, 6.4 Hz, 1H), 2.93 (d, J=6.3 Hz, 2H);

B NMR (75 MHz, D.0) 5 174.2, 173.2, 165.9, 50.6, 49.4,
39.4, 35.1;

MS (ESI)} m/z 220 [M+H]";

HRMS calculated for C.Hi4N30s (M+H) 220.0933; found:
220.0903.

'[q]D” -32.4 {c 0.7, HK)0)

Example 41: D-DAPA-L-Phe-2HCL
HoN

2hcl “ COOH
HoN- L 7
O U

41

'H NMR (300 MHz, D,0) & 7.25 (m, 5H), 4.72 (dd, J=8.7,
5.6 Hz, 1H), 4.28 (d4d, J=6.1, 5.7 Hz, 1H), 3.49 (44,
J=14.3, 6.2 Hz, 1H), 3.43 (dd, J=14.3, 5.7 Hz, 1H),
3.22 (d4d, J=14.3, 5.6 Hz, 1H), 3.03 (dad, J=14.3, 8.7
Hz, 1H);

¢ NMR (75 MHz, D,0) & 174.4, 165.8, 136.3, 129.2,
128.8, 127.3, 66.6, 54.6, 50.4, 39.6;

MS (ESI} m/z 252 [M+H]"
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10 13C NMR (75 MHz, D20) 5 173.2, 165.5, 134.4, 129.3, 127.8, 57.6,
50.4, 39.6; MS (ESI) m/z 238 [M+H]'; HRMS calculated for C11H16N303
(M+H) 238.1192; found: 238.1190. 15 [a]D25 -81.4 (¢ 1.0, H20) Example
43: L-DAPA-L-NIe2HC1 H2N 2HCI H H2N NyCOOH 0O 43 20 'H NMR
(300 MHz, D20) 5 4.35 (m, 2H), 3.48 (d, J=5.9Hz, 2H), 1.70 (m, 1H), 1.60
(m, 1H), 1.20 (m, 4H), 0.72 (t, J=7.2 Hz, 3H) ; 13C NMR (75 MHz, D20) 5
175.6, 166.1, 57.1, 53.6, 50.4, 39.6, 29.9, 27.0, 21.5, 13.0; 25 MS (ESI)
NHRI2$8 [MetHh] 58 JdRMS galov|atgdNeo COM2ON3QZMM 414).218.1666hd :
found: 218.1518. [a]D25 + 6.8 (c 0.5, H20) 5 Example 44
D?DAPAZB-L:NIe2HCI H2N 2HCIH2N H COON O 44 Example 45:
D{RAFA-LdysSHEL H2N 3HCH2N+yNI-~COOH 10 O ~~NH2 45 1H
NMR (300 MHz, D20) 5 4.42 (dd, J=6.6, 5.1 Hz, 1H),

Example 42: D-DAPA-D~-Phg-2HCL
HoN

' H
2HCl N. _COOH
HaN"
0

42

H NMR (300 MHz, D,0) & 7.32 (s, 5H), 5.43 (s, 1H),
4.38 (m, 1H), 3.52 (d, J=5.9 Hz, 2H);

Bc NMR (75 MHz, D,0) 8§ 173.2, 165.5, 134.4, 129.3,
127.8, 57.6, 50.4, 39.6;

MS (ESI) m/z 238 [M+H]*;

HRMS calculated for Ci1iHigN:0s (M+H) 2328.1182; found:
238.1190.

[alp® -81.4 (¢ 1.0, Hy0)

Example 43: L-DAPA-L-Nle-2HCL

H,N

anct ﬁ COOH
N2 Y

@] _\/\

43

M NMR (300 MHz, D,0) & 4.35 (m, 2H), 3.48 (d, J=5.9%Hz,
2H), 1.70 (m, 1H), 1.60 (m, 1H), 1.20 {m, 4H), 0.72 (t,
J=7.2 Hz, 3H);

*C NMR (75 MHz, D,0) & 175.6, 166.1, 57.1, 53.6, 50.4,
39.6, 29.9, 27.0, 21.5, 13.0;

MS (ESI) m/z 218 [M+H]";
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4.28 (dd, J=8.0, 5.8 Hz, 1H), 3.52 (m, 2H), 2.90 (t, J=7.6 Hz, 2H), 1.82
(m, 2H), 1.60 (m, 2H), 1.37 (m, 15 2H)313C NMR (75 MHz, D20) 5 174.9,
166.1, 53.5, 50.7, 39.5, 39.2, 29.7, 26.3, 22.1; MS (ESI) m/z 233 [M+H]+;
HRMS calculated for C9H,0N403 (M+H) 233.1614; found 20 233.1624.
[a] D25 -41.0 (c 0.6, H20) 59 Example 46: D-DAPA-L-Leu2HC1 H2N
2HC1 I HH2N H NvCOOH O 46 17 1H NMR (300 MHz, D20) 5 4.37 (dd,
J=6.8, 4.9 Hz, 1H), 5 4.28 (dd, J=8.0, 6.5 Hz, 1H), 3.49 (m, 214), 1.7-1.5
(MRMEH), O85c(dl =62 HEC3IH), 0,81, fth0l=6M2:Hy, 3H); 813G NMR (F5und :
[1% ).5176.0, 166.0, 52.4, 50.7, 39.6, 39.1, 24.5, 22.0, 20.9; MS
( 75 18 [M+H]"; 10 HRMS calculated for CgH20N303 (M+H)
21811505 feund: (218.1506H[&D25 -2.5 (c 1.4, H20) Example 47:
L-DAPA-(CH2)-L-Val2TFA H2N 2TFA)H H2N J_N"-~COOH 1547 1H
NMR (300 MHz, CD30D) b 3.74 (quintet, J=6.2 Hz, 1H), 3.42 (d, J=4.3
Hezxa) 12 364 ¢ dDIPBPHD NN 6 92841 (m, 2H), 2.25-2.14 (m, 1H),

1.05 (qﬁxﬂOHz

2HCI COOH
HN

44

Example 45: D-DAPA-L-Lys-3HCI

. oot
HaN N

V\/NHZ
45

W NMR (300 MHz, D;0) & 4.42 (dd, J=6.6, 5.1 EHz, 1H),
4.28 (dd, J=8.0, 5.8 Hz, 1H), 3.52 (m, 2H), 2.50 (t,
J=7.6 Hz, 2H), 1.82 (m, 2H), 1.60 (m, 2H), 1.37 {(m,
2H) ; .

B¢ NMR (75 MHz, D,0) & 174.9, 166.1, 53.5, 50.7, 39.5,
39.2, 29.7, 26.3, 22.1;

MS (ESI) m/z 233 [M+H]*;

HRMS calculated for CgH;oN0; (M+H) 233.1614; found
233.1624.

[alp®® ~41.0 (c 0.6, H,0)
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20 1H); 13C NMR (62.5 MHz, CD30D) 5 175.9, 68.3, 49.7, 49.1, 41.6,
32.1, 18.9, 18.8; MS (ESI) m/z 190 [MH]+; HRMS calculated for
C8H19N302 (M+H) 190.1556; found: 25 190.1552. [a]D26 +3.0 (c 1.0,
MeOH) 60 Example 48: L-DAPA-L-Asp2TFA H2N 2TFAH
HZNIN-~ICOOH H 11 CO02H 48 5 1H NMR (300 MHz, CD30D) 5 4.86
(dd, J=6.3, 4.8 Hz, 1H), 4.42 (t, J=5.7 Hz, 1H), 3.57 (dd, J=13.9, 5.8 Hz,
1H), 3.52 (dd, J=13.9, 5.8 Hz, 1H), 2.99 (dd, J=17.2, 6.2 Hz, 1H), 2.91
(Bctapllie? 44,6 HyDADATRECINMR2MQ15 MHz, D20) b 174.5, 173.8,
167,1,51.8, 1050.8, 41.2, 36.2; MS (ESI) m/z 220 [M+H]+; HRMS
cgpp@q?ate for C7H14N305 (M+H) 220.0933; found: 220.0950. [a] D 26
+36.6 MeO80tb Example 49:
D-DAPAH K4- -trifluoromethyle)-PheOH2HC1 H2N 2HCI H2N N~COOH
'H (O~ CF3 49 1H'NMR (300 MHz, D20) S 7.58 (d, J=7.9 Hz, 2H), 7.35
20 (d, J=8.1 Hz, 2H), 4.69 (m, 1H), 4.25 (t, J=6.0 Hz,

46

IH NMR (300 MHz, D,0) & 4.37 (dd, J=6.8, 4.9 Hz, 1H),
4.28 (dd, J=8.0, 6.5 Hz, 1H), 3.49 (m, 2H), 1.7-1.5 (m,
3H), 0.85 (d, J=6.2 Hz, 3H), 0.81 (4, J=6.2 Hz, 3H);
¥C NMR (75 MHz, D,O) 5 176.0, 166.0, 52.4, 50.7, 39.6,
39.1, 24.5, 22.0, 20.9;

MS (ESI) m/z 218 [M+H]*;

HRMS calculated foxr CgHaeN30:; {M+H) 218.1505; found:
218.1506,

[alp®*® -2.5 (c 1.4, H,0)

Example_ 47: L~DAPA- (CH,)-~L-Val-+2TFA

2TFA ]\, COOH
HZN \/

47

v

M NMR (300 MHz, CDs;OD) & 3.74 (quintet, J=6.2 Hz, 1H),
3.42 (d, J=4.3 Hz, 1H), 3.36 (dd, J=6.2 Hz, 2H), 3.12-
3.10 (m, 2H), 2.25-2.14 (m, 1H), 1.05 (d, J=7.0 Hz,
1H) ;

PC NMR (62.5 MHz, CD:OD) & 175.9, 68.3, 45.7, 49.1,
41.6, 32.1, 18.9, 18.8;

MS (ESI) m/z 190 [M+H]";

HRMS calculated for CgHisNaO: (M+H) 1920.1556; found:
190.1552.

[a]*® +3.0 (c 1.0, MeOH)



10

15

20

25

1H), 3.27 (dd, J=13.9, 5.8 Hz, 1H), 3.17 (d, J=6.0 Hz, 2H), 3.04 (dd,
J=14.0, 9.3 Hz, 1H); 13C NMR (75 Migg, D20) b 174.1, 165.7,140.7,
130.0, 129.6 (q, J=32.9 Hz), 125.5, 125.0 (q, J=271.1 Hz), 25 54.3, 50.7,
39.5, 36.3; 61 MS (ESI) m/z 320 [M+H]+; HRMS calculated for
C13H17F3N303 (M+H) 320.1222; found: 320.1236. 5 Example 50:
D-DAPA-L-e-trifluoromethyle-NleOH2HC1 H2N 2H HH2NtYNH YOOOH 'H
O] ~I CF3 50 Example 51: D-DAPA-L-Nle2HC1 H2N 2HCH2NNyO00OH
100511HNMRC%OMHZDZD6443de 6.6, 5.1 Hz, 1H), 4.33
d, J3 4&_‘3 5.1 Hz, 1H), 3.53 (dd, J=14.5,
. —4H), 0.86 (t, J=7.2 Hz, 3H); 13C
IVMR(%S Hz D20)61756 1660 53.8, 50.6, 39.4, 29.9, 27.1, 21.6,

1876AMS &uﬁfﬁn/z égiz(}gwm] HRMS calculated for C9H20N303 (M+H)
218.15987 0 1506. [a]D21 -43.0 (c 1.4, H20) 62 Example 52:
D-DAPA-DE-p- Iuoroggt?‘?HCI H2N

2

48
'H NMR (300 MHz, CD;OD) & 4.86 (dd, J=6.3, 4.8 Hz, 1H),
4.42 (t, J=5.7 Hz, 1H), 3.57 (dd, J=13.9, 5.8 Hz, 1H),
3.52 (dd, J=13.9, 5.8 Hz, 1H), 2.99 (dd, J=17.2, 6.2
Ez, 1H), 2.91 (dd, J=17.2, 4.6 Hz, 1H);
PC NMR (62.5 MHz, D,0) & 174.5, 173.8, 167.1, 51.8,
50.8, 41.2, 36.2;
MS (ESI) m/z 220 [M+H]";
HRMS calculated for CyH,3N:0: (M+H) 220.0933; found:

- 220.0850.

fal, *® +36.6 (c 1.0, MeOH)

Example 49: D-DAPA-L-(4-trifluocromethyle)-Phe-0OH-2HC1

HoN
2HCH H COOH
H,N :
CF

3

49
'H NMR (300 MHz, D,0) & 7.58 (d, J=7.9 Hz, 2H), 7.35
(d, J=8.1 Hz, 2H), 4.69% (m, 1H), 4.25 {(t, J=6.0 Hz,
1H), 3.27 (dd, J=13.%, 5.8 Hz, 1H), 3.17 (d, J=6.0 Hz,
2H), 3.04 {(dd, J=14.0, 9.3 Hz, 1H);
Bc NMR (75 MHz, D0) & 174.1, 165.7, 140.7, 130.0,
129.6 (g, J=32.9 Hz), 125.5, 125.0 (g, J=271.1 Hz),
54.3, 50.7, 39.5, 36.3; |



N COOH H2N H 2HCI | ~-& O le~ F 52 1H NMR (300 MHz, D20)
5.7.20-7.15 (m, 2H), 7.03-6.95 5 (m,@H), 4.66-4.59 (m, 1H), 4.27 (t,
J=5.7 Hz, 0.5H), 4.25 (t, J=5.8 Hz, 0.SH), 3.43 (d, J=6.2 Hz, O.SH), 3.42
(d, J=5.7 Hz, 0.5H), 3.20-3.10 (m, 1H), 3.17 (d, J=6.0 Hz, 1H), 2.97 (dd,
J=14.1, 8.6 Hz, 0.5H), 2.94 (dd, J=14.1, 9.2 Hz, 0.SH); 10 13C NMR (75
MHz, 020) 5 174.3, 174.2, 165.8, 165.7, 162.8 (d, J=243.7 Hz), 133.0,
132.8, 131.7, 131.6, 116.3; 116.0, 54.7, 54.5, 50.7, 50.4, 39.5, 35.7, 35.5;
WS (EBHIm/z2'20 EM-QH]{M%RMS calculated for C12H17FN303 (M+H)
2704254, found:, 452791255, Example 53: Bipshiemical and hiological,
results The effectiveness of the hovel compounds according to'the
préSeritddfention is shown in the following 20 manner: Modification of
insulin by methylglyoxal and the inhibiting effect of the compounds
accordlng to the present invention: comparlson between these products

methy; Iyoxal (MG) under physmlogrcal conditions. After 24 hours the
ingidin is|jcompletely modified, as illustrated in figure 1 (Ins + MG). 63 On

the pf H~indtids incubated with methylglyoxal in the presence of
an eqU| qu@tthy of the AGE inhibitors according to the present.
CF,4
50

Example 51: D-DAPA-=L—Nle-:2HCl
HsN
2Hcl ztf COOH
HNTL T b
O -'.\\/\
51
'H NMR (300 MH=z, D,0) & 4.43 (dd, J=6.6, 5.1 Hz, 1H),
4.33 (dd, J=8.1, 5.7 Hz, 1H), 3.60 (dd, J=14.5, 5.1

Hz, 1H), 3.53 (dd, J=14.5, 6.6 Hz, 1H), 1.82 (m, 2H),
1.34 (m, 4H), 0.86 (t, J=7.2 Hz, 3H);

c NMR (75 MHz, D,0) & 175.6, 166.0, 53.8, 50.6, 39.4,
29.9, 27.1, 21.6, 13.0;

MS (ESI) m/z 218 [M+H]Y;

HRMS calculated " for CogHaoNaQs (M+H} 218.1505; found:
218.1506.

[alp®® -43.0 (c 1.4, H,0)



invention under physiological conditions. After 24 5 hours, the modification
of insulin by MG is considerably reduged, as is illustrated in figure 1.
Figure 2 illustrates the effectiveness of certain known reactive dicarbonyl
scavengers in inhibiting the modification of insulin by MG. 10 Analyses by
HPLC clearly demonstrate that some of the AGE inhibitors according to
the present invention scavenge methylglyoxal, which can otherwise
modify insulin (figure 3) . Certain examples of the effects of the AGE
irfibitays € CE 2 rdimy- AR DRsentiiventsPhks pHGDmMatostatin-14

(cig aining 2 Lys) and ribonuclease (RNase) A (containing 10 Lys and 4
Arcjrslf llystrated in figures 4 and 5, respectively. 64 Electrophoresis

e
S (0)
tr%qb%&fm i

[

f e | g capacities of the novel compounds according to
ention, Me%ﬁvengers, against AGE formation
Ribonuciase ysozyme (10 mg/ml) are 5 incubated in the
presence of me al (10 mM) or in the presence of methylglyoxal
and one of the inhibitors according to the present invention in an
equimolar quaftty at 37 C. After 48 hours of incubation, the proteins are
anglyges by pelyagiiamide, ) gef electpphorasis (3%-16% SDp BAGE o5
gel). Analysis of the results shows that in the presence of methylglyoxal,
ribBnud&ase A aff ysoziméTexhidt) exténsive iodifi€afion, vitheh - 58) .
indieated by thg-appeatance of the dimer fpym pfithe pratein. 45 The sg) |
addition of one of the inhibitors according to the present invention,
nanfely LDAPER el éxafip®): L2DAPRAL1R (d¥ampiBhe),3-17 (d,
LRAPA-LYal (example 28), DI¥PADrAla(exampler), o.5H), 2.94
(2S,3S)-DASA-L-Leu éexamplg %%)) !_-DAPA-L-GIy (example 17) or

L B88BadEt duexamplet?/

Be NMR (75 MHz, Dy;0) & 174.3, 174.2, 165.8, 165.7,

162.8 (d, J=243.7 Hz), 133.0, 132.8, 131.7, 131.6,
116.3, 116.0, 54.7, 54.5, 56.7, 50.4, 29.5, 35.7, 35.5;
MS (ESI) m/z 270 [M+H]™;

HRMS calculated for CiH:-FN3;O; (M+H) 270.31254; found:
270.1255.

Example 53: Biochemical and biological results

The effectiveness of the novel compounds according
to the present invention is ghown 1in the following

manner:

Modification of insulin by methylglyoxal and the

inhibiting effect of the compounds according to the

present invention: comparison between these products

and the inhibitors of the prior art

Human insulin {Insg) is incubated with
methylglyoxal {(MG) under physiological conditions.
After 24 hours, the insulin is completely modified, as

illustrated in figure 1 (Ins + MG).
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20 12), provides protection from these structural modifications caused by
methylglyoxal. The presence of inhibgars according to the present
invention largely prevents the formation of cross-linked proteins by
scavenging methylglyoxal. 25 The enzymatic activity of ribonuclease A
after treatment with methylglyoxal and the various inhibitors according to
the present invention is measured using the methylene blue RNA staining
technique of Greiner- Stoffele et al. (Anal. Biochem. (1996) 240, 24). 30

The resglts apg, summalized indable 1 belows 67 Table 1 Gandifiony 31
Enz aélc ctivity, Contro| RNase 100 RNase + meth | | oxal 10.11% MG
T ORAA NP B (S AG TS MO CHARLIN SIS T3FY

8007% MG +ADDAPAIDL A (@xamplec@PSA3RMG & -DARA-L - Blgsent .
E@fﬁf@@!@iﬂﬂ 85&&%@::!\/! %ﬁ«_lJns@APd%g&cPﬂe (example 281 40.208F MG + 24
S.3S -RASA:L-Val (example 29) 75.09%_ MG+ L-DAPA-L- S -Le .
(é?a’{?ﬁpﬁé 16) .egéﬁff?&gﬁ}i-p&ﬁ (examiple 193 5464 Mg, is

LIOAPAIENBREXahBRUEED0. 2P0 MG HLBREA-£ A A ekamipre23):
90.77% Engyme kinelitsasuneasyed by speckoplictemely alfo88tPain
S a inhibitio tic v sed by.methylglyoxal i
D xad f %@%ﬁ%ﬂzﬁcéﬁﬁé*%n%mrécéﬁﬁﬁ%%t L the

pRetht HiRRRiGR. €ompbart iy $&E-(by electrophoresis and by
enzymeraciivity areasyrefifants)drexaivedlem@met rate that some of

the AGE inhibitors according to the present invention
scavenge methylglyoxal, which can otherwise modify
insulin {figure 3). Certain examples of the effects of
the AGE inhibitors according to the present invention
on somatostatin-14 {(containing 2 Lysg) and ribonuclease
(RNase) A (containing 10 Lys and 4 Arg) are illustrated

in figures 4 and 5, respectively.
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30

10 ribonuclease A or lysozyme using aminoguanidine (AG) as the
inhibitor. The results clearly show thagthe inhibitors according to the
present invention are considerably more effective than AG. The same
trend is observed for lysozyme 15 (containing 6 Lys and 11 Arg) during
tests carried out under the same conditions as for ribonuclease A. MG
reacts with a protein's lysine and arginine residues, thus altering the
charges on the modified polypeptide. This was demonstrated by the 20

eleg ,esz%r sis, of glyoxalase Lireated LWJQ* M%y%nzd

B EXPOSUTre Ol giyOXalasSE O

chm&h&ngena&s@ﬂmWﬂh&dﬁSfofmﬁrtﬂmcharges 66 from the

e-aminogangd-guaniding groups and the gainef pegative cha hen
the mhlﬁitors accordin J%to the present m%tlg{%ﬁ DASA L- %@g}‘({ampaem

1) BFLISASA- (e IEGRNIE T8 e RcIUBRE T I B dtioh’s niiktlre®
thigpresbrace Dtﬂm%mpﬁundmhhmﬂtg Hhyexmin obndgativecchasde. the

glﬂgﬂﬁpr@&@a Ofagiﬁ@ﬁﬁi%%%' eéfeytﬁaf@fte@ﬂﬁs@@ta QF&Q@@??YQﬁh in an
etoxification syste nthe presence o ethylglyoxal, modifies t e
preo%llﬁ. ?%IS 10 r%oa ca% dn causes%%chaz?]ge |r%9g1arge an ot

dé&eabe i eRzyrhlific BEMAG doinparedas e s6strély m@lafcmrdﬁl gfnide
the=gorapeunds-aeeardingsto the present iveptior (t<ARA-L-Leu or

L-DAPA:lle @I@V%ESE%%' éﬁ ’LE%SX%EE%%QVPﬁ%@y'%oéﬁ'ﬁ}dré nce

protects against structural moditications. Comparative resu

eREtr SIS L ¥R that BHIRERTFAIRE (&eﬂg%&ﬁﬁ@@gﬁecﬁwlglt
thantAGEinkibitorgi(attoedingto thespresent is indicated by the

appearance of the dimer form of the protein.

The addition of one of the inhibitors according to
the present invention, namely L-DAPA-IL-Leu {example 1),
L-DAPA-L-TIle (example 18), L-DAPA-L-Val (example 23},
D-DAPA-D-Ala (example 8), (25,3S)-DASA-L-Leu (example
29), L-DAPA-L-Gly {example 17) or L-DABA-L~Leu (example
12}, provides protection from thesge structural
modificationg caused by methylglyoxal. The presence of
inhibitors according to the present invention largely
prevents the formation of c¢ross-linked proteins by
scavenging methylglyoxal.

The enzymatic activity of ribonuclease A after
treatment with methylglyoxal and the various inhibitors
according to the present invention is measured using
the methylene blue RNA staining technigue of Greiner-
Steffele et al. {Anal. Biochem. (1996} 240, 24).

The results are summarized 1n table 1 below.
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invention) with respect to the protecting effect of 20 these compounds
against the structural modifications of cibonuclease A induced by MG.
The AGE inhibitors according to the present invention, namely
L-DAPA-L-Leu (example 1) and L-DAPA-L-lle (example 18), or AG (10
mm) are incubated with MG and ribonuclease A for 40 25 hours at 37 C.

‘Growth of EA cells in the presence of MG scavengers according to the

present invention and of the prior art and/or methylglyoxal 30 The ceIIs

G

healyvuyain o
ellb UULdIIIUu U 1 ILauUII UI llunlall aimdiicar-vegi oo n
. Y B0 Arach Thengymamr R AN

(HYWEC s with-tung-cancercells{AS49)-1 AY-92ZH—Ehaothe
cggnifg ﬁ;ﬁ%‘c in DulgJ eece'smotified-35-Eagle's-Megipth QF‘ME!\.)
em&%c %g.Jct%ﬁ(% alf-674—serum—The-cells-are-iney h-12-well
o "*':s+ 'D'Tcﬁ‘} P)!e““ ritially-contains-106,000-cglis—Cell groz gzj%ﬂhlmmd
H .,N'c[: 4tifo-the cells-in-2-ml-of cultyre-medium-after adgy g oinot
g L:'.é’ E{én ii te-poftth Iuig é (I-mM)-and/or méeth Z4>°m(a| (h‘ﬂﬂ

VA MY e i 0,
MG £ D AR Al GRS Dase T cells are sBBilhsing the
_ (N@ Tolghd ?-@I‘fﬂn‘ﬁ?hp?(ﬁﬂﬁaﬁtp‘ﬁ%unvltpfra7ol|um hmm%ATT\
4387 etRE converted i@ @}¥mazan.
T §8%f livin
oercentaae%@é%he

the _number¥.@diftrol cells

Mﬁ)d‘t Mﬁ%t&%ﬂ?ﬂ%@%ﬁlIs)/O[)(controI celB17/B%ection is

Enzyme kinetics as measured by spectrophotometry

at 688 nm show that the inhibition of enzymatic
activity caused by methylglyoxal 1is considerably
reduced in the presence of the inhibitors according to
the present invention.
. Comparative analyses (by electrophoresis and by
enzyme activity measurements) are carried out on
ribonuclease A or lysozyme using aminoguanidine (AG) as
the inhibitor. The results c¢learly show that the
inhibiteors according to the present invention are
considerably more effective than AG. _

The same trend is observed for lysozyme
(containing 6 Lys and 11 Arg) during tests carried out
under the same conditions as for ribonuclease A.

MG reacts with a protein’s lysine and arginine
residues, thus altering the charges on the modified
polypeptide. Thig was demonstrated by the
electrophoresis of glyoxalase I treated with MG under
non-denaturing conditions. The exposure of glyoxalase I
to MG (10 mM) for 24 hours increases the mwobility of
the protein toward the positive electrode, a change

that is consistent with the loss of positive charges
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carried out by UV/visible spectrophotometry at 570 nm. Principle: MTT
(yellow) penetrates the cell and is 20&®nverted into an insoluble blue
compound, formazan, by cleavage of its tetrazolium rings by the
mitochondrial dehydrogenase enzymes of living cells. Formazan is
solubilized by isopropanol. The number of cells is proportional to the
quantity of formazan formed and its 25 absorbance. As illustrated:in

figure 6, methylglyoxal (MG) suppresses cell growth. The results are
stimmarides i tabié 2hedowd 6uTableiziCalhgrapth rihe presenseOf or

ahsgnea ok M&s&l@%@ S%\é@?g%ew' G3cavePgers %%"%%%%%”%%D the

Difference + MG + MG (B caven% s scavengers (A
NPERGRRoxa M EH 166 2 A S uamitfie oFeEIPn & LIDAPAL =R~
93-3 1 Vde2d@blexamy@le )23)drDARAL1 946b 8117 -Thd eu.2H@bation

(ed3rnple=l) Garposine 92,Q-2 5Q 8 -49,dsDARAL:UEZHC! 868 194 T he

(examplet.l@ezast?is D aArL e85 5709 -15 Val.2HCI (example 29)

The incubation of glyoxalase I, a key protein in
the a-oxcaldehyde detoxification system, in the
presence of methylglyoxal, modifies the protein. This
modification causes a change in charge and a 50%
decrease in enzymatic activity compared to the control.

The addition of the compounds according to the
present invention (L-DAPA-L-Leu or L-DAPA~L-Ile)
prevents the inhibition exerted by methylglyoxal and
protects against structural modifications.

Comparative results obtained by electrophoresis
show that aminoguanidine (AG) is much less effective
than AGE  inhibitors (according to the present
invention) with respect to the protecting effect of
these compounds against the structural modifications of
ribonuclease A induced by MG. The AGE inhibitors
according to the present invention, namely L-DAPA-L-Leu
{example 1) and L-DAPA-L-Ile (example 18), or AG
(10 mM) are incubated with MG and ribonuclease A for 40
hours at 37 °C. |

Growth of EA cells in the presence of MG scavengers

according to the present invention and of the prior art

and/or methylglyoxal
The cells used for the test are from the EA.hy 926
cell line, which are endothelial cells obtained by the

hybridization of human umbilical vein endothelial cells
(HUVECs) with lung cancer cells (A549). The EA.hy 926
endothelial cells are incubated in Dulbecco’s modified
Eagle’s Medium (DMEM) enriched with 10% fetal calf
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L-DABA-L-leu.2HCI 77 15 73 9 -4 (example 12) L-DAPA-L- 776 71 7 -6
Phe.2HCI (example 21) Metformin 9164 45 4 -46 D-DAPA 83 3 68 13 -15
D-DAPA-D- 776 71 7 -6 Ala.2HCI (example 8) L-DAPA-L-(S)- 71 74 +3
Leu.2HCI (example 16) L-DAPA-Gly.2HCI 54 8 50 10 -4 (example 17)
(2S,3R)-DASA- 61 8 54 11 -7 Gly.2HCI (example 28) L-Lys 81 43 -38
Mean of 3 experiments 5 69 The addition of aminoguanidine (AG), a
known MG scavenger, suppresses this process in a spectacular manner.
Thersame Trad eal be chservastuith thel componneds accqsdingds theach

t 5 lar L- V |
LTI SR MBI g

k%k%em s er?d'é%l daisosifg bkl nddtformifil prefedcieksure
effedtiveninethisste st ddiditiorat examplesddfithe tinbibitingieffect b thencial

compaynds:accqrdingto tgﬁépo@ea%@ﬂweﬂ@&wp%% t%me for 48
ression of cell _growth by MG are |Ilustrated in figure 7. These results
Slﬁg atthe’dom odﬁ“dsaa%b]rﬁiﬁgﬁ mosphere with 5% CO

The number of cells is evaluated in the foilowing
way:

The cells are stained using the (4,5~
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
(MTT) assay. MIT penetrates in the cell where it is
converted into formazan. The quantity of formazan
formed is proportional to the number of living cells.

The results are expressed as a relative percentage
of the number of cells after treatment compared to the
number of control cells without treatment [100*0D
(created cells)/OD{control cells)]. Detection is
carried out by UV/visible spectrophotometry at 570 nm.

'Principle: MIT (yellow) penetrates the cell and is
converted into an inscluble blue compound, formazan, by
cleavage of its tetrazolium rings by the mitochondrial
dehydrogenase enzymes of 1living cells. Formazan  is
solubilized by iscopropanol. The number of cells is
proporticonal to the quantity of formazan formed and its
absorbance.

As i1llustrated 1in figure 6, methylglyoxal (MG)
suppresses cell growth.

The results are summarized in table 2 below.



the present invention are non-toxic with respect to EA cells. This is true in
particular for L-DAPA-L-Val2HC1 15 éxample 23), L-DAPA-L-Leu2HC1
(example 1), L-DAPA-L- lle2HCI (example 18), (2S,3S)-DASA-L-Val2HC1
(example 29) and L-DAPA-L-Leu-2TFA (example 3) for which the
number of cells is lower by less than 15% compared to the number of
control cells growing without the 20 addition of any product. The
composition of the molecule's diamino moiety is not involved in toxicity

norikthe associiad gakbwoHeed, (ERARA{28u3%)- HASA 386 daDAP i

as well as HC1 and TFA salts
and

found.in toxic and nontoxic products. It

can be noted 25 that the non-toxmltysé?atﬁg%gﬁﬁsounds increases their

MG-scavenging activity compared to cells growing with MG alone. The
diffé¥én 6 BERRABRTF the relafrrilFaluesT? the nufedlls of cellS&rallifteratee
the analyzed compound artNi& cells growing iff &presence df MBath)
the 30 analyzed compdquUif@Yealdesst |possibleSPEQaERAR the product's
role as a MG scavenger. Eig(ﬂ)compound 5 according to the present
invention possess this lactivity in particulaj, MatisiglYaxaPA-L-val2HC1
(z3)..(example.23), L-DAPA-L -l eu 2HC1 (+13) (e ple.1) |l 35
DAPA-L-Ile2HC1 (-9) (exampRD18), (29,35)-DASAH 70 Val2HC1 (-15)
(Axainpme29dine APA|L-Le BBTFA (-18) [(examp¥23), 5 -5
LLEIABRA-=Leu2HC1 (-4) (ex&hple 12)&nd L- DAPA-L-Phe|2BIC[L (-6)-1
(¥vhigfel 21). Two othér compounds alsq exhibit scavenging agtivity,
HexampiE BAPA-D 5 Ala2HC1 (+]) (¢xample 8) and L-DAPA-Gly2HC1
(L3PAEGple 17). Onithe ofier handttheir cell t8icity is highelr (39943

;Irespectively)| It can be noted that metformin is a;weal
- |Sgss@mpksr Bven though this_molecule has extremely low toxicity| at this

1Qaronséraration. 99 0.2 50 3 ~49

L-DAPA~L—lle.2HCI 86 6 79 4 ~7

(example 18)

(28,38)-DASA-L—~ 85 5 70 9 -15
Val.2HCI '

(example 29)

L~DABA-L~leu.2HCI | 77 15 73 9 4

| {example 12)

L-DAPA-L~ 77 6 71 7 -6

Phe.2HCI

{example 21)

Metformin 21 4 45 4 —46

D-DAPA 83 3 68 13 -15

D-DAPA-D- 77 6 71 7 —6
Ala.2HCI

(example 8) _

L-DAPA-L—(S)- 71 74 +3

Leu.2HCI

{example 16)

L-DAPA~Gly.2HCI 54 8 50 10 -4

{example 17)

(2S,3R)}-DASA~- 61 8 54 11 -7

Gly.2HCI

{example 28)

L-Lys 81 43 —-38

Mean of 3 experiments
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Test of mutagenicity of two compounds according to the present
invention: L-DAPA-L-Leu (example 1kand L-DAPA- L-Val (example 23) 15
An Ames test was performed with L-DAPA-L-Leu (example 1) and
L-DAPA-L-Val (example 23) alone and in combination with methylglyoxal
on human liver S9 fractions and on seven strains of Salmonella. The
concentrations used in the Ames test were as 20 follows: - L-DAPA-L-Leu
alone or L-DAPA-L-Val alone: 10 M, 1 M and 0.1 AM. -

L-DAPArLL ewmesthylglyoxat n@fﬁ%eo@rulm@&%é Vialimethyglyaxdln  me
mlxture 10 AM, 1 Mand 250.1 éﬁLSTMeth I oxal 10 AM. The result

7S RIS Zed BRI S Befow aae uﬁstance fstEfecracular
aetieeftratioT MamanSk mb@dStraifam SPstraipbseroged with  the

LRABAdkdeu 194H8 AN - (@xamplad) LﬁéBéﬂtVah%Qr’é@:;M - -
(exa ple 3).L-DA Pé,?lpé gx mpI?éLxélrg/J{O 1Y W}EE%%% Leu
Lpﬁﬁrg’ al exam 3:710/170.1 Yes™ Himetabo L -L-

( %Fﬁm}élf) 1072k RoRARAa I Gkal EEFAPAL - ‘3‘§I Other known
MG scavengers, such as carnosine and wmetformin, proved
less effective in this test. Additional examples of the
inhibiting effect of the compounds according to the
present invention compared to the suppression of cell
growth by MG are illustrated in figure 7.

These results show that the compounds according to
the present invention are non-toxic with respect to EA
cells. This is true in particular for L-DAPA-L-Val-2HCl
{example 23), L-DAPA-L-Leu-2HCl (example 1), L-DAPA-L~
Ile-2HCLl (example 18), (28,38)-DASA-L-Val:- 2HCY {example
29) and L-DAPA-L-Leu- 2TFA (example 3) for which the
number of cells is lower by less than 15% compared to
the number of control cells growing without the
addition of any product. The composition of the
molecule’s diamino moiety is not involved in toxicity
nor is the associated salit. Indeed, L-DAPA, (25,38)-
DASA and D-DAPA, as well as HCl1 and TFA salts, are
found in toxic and nontoxic products. It can be noted
that the non-toxicity of the compounds increases their
MG-scavenging activity compared to cells growing with
MG alone. The difference between the relative values of
the number of cells growing with the analvzed compound
and the cells growing in the presence of MGE and the
analyzed compound makes it possible to evaluate the
product’s role as a MG scavenger. Eight compounds
according to the present invention possess this
activity in particular, namely L-DAPA-L-Val-2HCLl (-3}
(example 23), L-DAPA-L-Leu-2HC1 (-13) (example 1), L-
DAPA~L-Ile-2HCL (-9) (example 18), {2S8,35) -DASA-L-
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(example 23) + 10/1/0.1 No - - meth | | oxal L-DAPA-L-Leu (example 1) +
10/1/0.1 Yes - - methylglyoxal (metabgjjtes) L-DAPA-L-Val (example 23)
+10/1/0.1 Yes - - methylglyoxal (metabolites) Meth | | oxai 10 No - -
Methylglyoxal 10 Yes - - (metabolites) Positive control 2.6/9.5 No + +
4ANQO /2NF Positive control 51.7 Yes + + (2AA) (metabolites) Negative
control - No - - (solvent) Negative control Yes - - - (solvent) -:
non-mutagenic +: mutagenic 72 Tested alone or in combination with

| l, nej L- A-L-L L-DAPA-L;
LGB Tor TABE th m el it by tnd HBR Ve G Fadione g

theE¥aEE fratibns te B8 ATHe Bt e tilolite§ o dUERBIPHR HEharider—
SOrfractionBhwere Hatmitadje nicakthp lconzentrations testedr compounds

also exhibit scavenging activity, namely D-DAPA-D-
Ala-2HC1 (+1) (example 8} and L-DAPA-Gly-2HCl (+3)
(example 17). On the other hand, their cell toxicity is
highexr (3%% and 43%, respectively). It can be noted
that metformin is a weak scavenger even though this
molecule .has extremely low toxicity at this

concentration.

Test of mutagenicity of two compounds according to the

present invention: L-DAPA-L-Leu (example 1) and L-DAPA-
L-Val (example 23)
An Ames test was performed with TL-DAPA-L-Leu

(example 1) and L-DAPA-L~Val (example 23) alone and in
combination with methylglyoxal on human liver 89
fractions and on seven strains of Salmonella.,
The concentrations used in the Ames test were ag
follows:
~ L-DAPA-L-Lieu alone or L-~DAPA-I-Val alone:
10 pM, 1 puM and 0.1 uM.
- L~DAPA-L-Leu/methylglyoxal mixture or L~DAPA-IL-
Val/methylglyoxal mixture: 10 uM, 1 uM and
0.1 uM.
- Methylglyoxal: 10 uM.

The results are summarized in table 32 below.



73 CLAIMS 1. A compound of the following general formula H2NyR 2
(CH2) H2NX~R' 5 wherein: X repregents CH2, C=0, C=S or CHOH, R1
represents an amino acid, optionally substituted by one or more 10
halogen atoms, advantageously fluorine, or by one or more CF3 groups,
and n=0, 1 or 2 or X represents CH2, C=0, C=S or CHOH, R1 represents
a peptide containing two amino acids, each amino acid being optionally
substituted by one or more halogen 15 atoms, advantageously fluorine, or
one or more CF3 groups, and n=9L41le0r3XR1 represents PO3H or SO3H

and n=0, T or 2' RZ2Té
ar&k?ﬁéﬁﬁgp tﬂeéﬁedary

ae

Pregeiiicentraty
I group,( a kyI, ar

Byt

bIkyl

d 2

AHEAH

IEN PG ed ]
0a S¥I aqr%uBf\l ﬁlﬂgs

L"g}’rram

SO Rigen

y allraimiic \I\II_IL),

a val UU)\yII

atoms1aﬂvarrtageously flgarine

o addition.s

oroneorm

yrouupy (©COwTT),

ore CF3

alts. 25 isomjers,

< .' 1 ﬁ\EP—s‘HﬁH dlastere0|39m¢[§ (pf same, agywell as mixtures of same,
waxemelex@aébtion of dompounds - wherein R2 represents a hydrogen
dtebARAeprdsmnts CxO, R1 represents -NH-(CH2)m COOH and im=1, 2
andmipte 30 n=0, 1 or 2; - rep¥sented by the fgllewing formulas: 74 CH3
Nirgthbolites)

L-DAPA-—Val

example 23: 10/1/0.1 Yes - -
(metabolifes)

L-DAPA-L -Leu

{example 1) + 10/1/0.1 No - —
methylglyoxal

L-DAPA-L-Val

(example 23) + 10/1/0.1 No - -
methylglyoxal

L-DAPA-L—Leu

(example 1) + 10/1/0.1 Yes - -
methylglyoxal

(metabolites)

L-DAPA-L-Val

(example 23) + 10/1/0.1 Yes - -
miethylglyoxal

{metabolites)

Methylgiyoxal 10 No — —
Methylglyoxal

(metabolites) 10 ves B B
Positive control

(4ANQOY2NF) 2.6/9.5 No + +
Positive control

(2AA) (metabolites) 1.7 ves ¥ ¥
Negative control 3 No 3 N
(solvent)

Negative control B Yes 3 _
(solvent)

: non-mutagenic

+: mutagenic




COON H2N N CH3CH2'Y O HN NHz O COON \x" it H O NH2 H3C CH3
~0O O H2N"NH H O H2NNH NH2 N GKkle NH2 OMe O O/ CH3 H3C
CH3 1 CH3 O H2N NH yr, NH2 OMe O NH2 2 NH O CH3CH20 N H3C
CH3 O 0 0OOC HCH3 NH2 Hily HN NH2 0 and 0 HOOCH CH3 NH2
HBr H N NH2 5 0 and the compounds L-ornithyl-taurine,
~L-diaminobutyryl- taurine and L-diaminopropionyl taurine. 75

Tested alone or in combination with methylglyoxal,
neither substance (L-DAPA-L-Leu or L-DAPA-I~val) was
mutagenic for TA98, the mixed strains or the human
liver 89 fractions at the conceéntrations tested. The
metabolites produced by the human liver 89 fractions

were not mutagenic at the concentrations tested.
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2. A compound according to claim 1, wherein X represents C=0, CH2 or
C=S. 3. A compound according to any ®f the preceding 5 claims, wherein
R2 represents XR1 or H. 4. A compound according to any of the
preceding claims, wherein R1 represents an amino acid, advantageously
selected among alanine, valine, 10 isoleucine, proline, leucine, norleucine,
phenylalanine or tert-leucine, and n=0, 1 or 2. 5. A compound according
to any of the preceding claims, wherein said compound is represented by
the 15 following general formula lixH2Ngsr R 2 (CH2)0 H2N Ri Y I
wherein: R1 represents -NH-R3-(C=0)R4 or COR 4 ~, QN 20 R3
represents - a C1-C12 alkyl group, advantageously C1-C6, optionally
substituled bybn&SFRBIBYrceips eh®sdrPamongzohalisgeratbmiormula
arlvantageously fluorine, a -CF3, phenyl, phenol, -O00H, amine or 25
phenyl group substituted by onkeLMN MoreR logen atoms, advantageously
fluorine, or by one or more CF3 groups; - a phenyl group, optionally
substituted by an amine, an OH grogg gne or more halogen atoms, 76
advantageously fluorine, or one or m re’CF3 groups and R4 represents
OH, NH2, a C1-C30 alkoxy, aq\_/laﬂ ge sl? 11-C20; 5 R2 represents H,
COR1, or a C1-C6 alkyl group optionally

I

wherein:

X represents CH;, C=0, C=8 or CHOH, R; represents an
amino acid, optionally substituted by one or more
halogen atoms, advantageously fluorine, or by one or
more CF; groups, and n=0, 1 or 2

or X represents CH,, C=0, C=8 or CHOH,; R; represents a
peptide containing two amino acids, each amino acid
being opticnally substituted by one or more halogen
atoms, advantageously fluorine, or one or more CF;
groups, and n=0 or 1

or XR, represents PO:H or S0;H and n=0, 1 or 2;

Ry represents H, XRi;, a C;-Cs; alkyl group, a C;-Cg
aralkyl group or an aryl group, the alkyl, aralkyl and
aryl groups being able toc be substituted by an amine
(NHz) , a carboxylic group (COOH), one or more halogen
atoms, advantageously fluorine, or one or more CF
groups;

or the pharmaceutically acceptable addition =salts,
igomers, enantiomers and diastereoisomers of same, as
well as mixtures of same,

with the exception of compounds

- wherein R, represents a hydrogen atom, X represents
C=0, R; represents -NH-(CH,},~COOH and m=1l, 2 or 3 and
n=0, 1 or 2;

- represented by the following formulas:



substituted by one or more halogen atoms, advantageously fluorine, or by
one or more CF3 groups; n=0, 1 or 27X represents an oxygen or sulfur
atom, advantageously 10 an oxygen atom; or the pharmaceutically
acceptable addition salts, isomers, enantiomers and diastereoisomers of
same, as well as mixtures of same. 15 6. A compound according to any
of the preceding claims, wherein n=0. 7. A compound according to any of
the preceding claims, wherein said compound is selected among H2N

H2N H2KH2HCIN H 2HCI N COOH 2TFA'N H.COOH H2N = ~COON
H%#?Q%PQﬂﬁyZOOOle@Q ClI HN N CONHz 2HCI
2 2HG N z H® CH 3 CH' H2N N' CO9N H3C3 G H067 8 H2N
H2N H2N! ;%%YH@HCIHF1NN~C?£2%NNNYCOOHP4N
N~COOH 2028 12H02759101177

2 H,C  CH, :

r ’

0
0
sz/’\‘T/lL*NH , O
HzN//\\T’JL\Nri NH, N
_ OMe
NH, OMe

o)
d CH,
CHy

H,C~ "CH,

0
CH
HOOC/A\N/l\( NH,
H
HN\H/i\V/NHZ
O

. |
CH
Hooc/ﬁ\ﬁ”ﬂ\T/ "N, HBr
HN\H/L\/NH2
o

and the compounds L-ornithyl-taurine, L-diaminocbutyryl-

and

-
I

taurine and L-diaminopropionyl taurine.
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H2N H2N 2HCI t(H 2HCI yH H2N NvCOOH H 2HCI2N H H2N
vCOOC033 0 HZN IV ,000C16 H33 @sH | 12 13 14 H2N H2N 2HCI
NOOOH 2TFA H H2N N~COOHH HZNH SCH3 S\/~ICH3 1516
H2N 2HCIH H2N H2N H N NCOOH 2 2H HI N NCOOH 2H H2N 1
NCOOHHO 2HO5017 1821 H2N HN 2HCIN H 2 COOH H2N 2HCI
H H2Ny 0\ 2H HI N N~COOH HzNNYCOOH 2 0/0 NH2 22 23 24
H3C CH3 H3C 0 CHS3

2. A compound according to claim 1, wherein X
repregsents C=0, CH; or C=8.

3. A compound according to any of the preceding
claims, wherein R, represents XR; or H.

4. A compound according to any of the preceding
_ claims, wherein R: represents an amino acid,
advantagecusly selected among alanine, valine,

isoleucine, proline, leucine, norleucine, phenylalanine

or tert-leucine, and n=0, 1 or 2.

5. A compound according to any of the preceding
claims, wherein said compound is represented by the
fellowing general formula II:

H,N R,
( CHZ)n
LY
H,N
Y
I
wherein:
N .
/Q
COR,
R; represents -NH-R;-(C=0}R,; or

Ry repregents

- a Cy~Ciz alkyl group, advantageocusly  C;~Cg,
optionally substituted by one or more groups
chosen among a halogen atom, advantageously
fluorine, a -CF;, phenyl, phenol, -COOH, amine or
phenyl group substituted by one or more halogen
atoms, advantageously fluorine, or by one or more
CFi: groups;

- a phenyl group, optionally substituted by an

amine, an OH group, one or more halogen atoms,
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COOH 0 COON H 0i-000H H2N H H2N H H N - NH 2HCI H2 N COON

2HCI N COON 2HCI HZ(J H2N iti 07 H2N H 0 N~ -000H H3CCH3
H3C/N'CH3 10282930 78 H2N H2N 2 N(1 2HCIH O jHs 2HCIN Y)H
N HZN HN COOH 0 COOH 0 CHs 31 34 H2N H2N 2HCI H 0 2HCI No
COON H2N N N COON H2N NC> O CH3 H 0 CH3 35 36 HZN H2N H2N
2HCI ~/N COOH 2TFA N COOCH3 2HCI H CONH2 H2N - Hy N H2N = ~
HZN =~ 500/0 37 38 39 H2N H2N H2N 2HCI N H COON 2HCI H

2HCI H £RQHHHINI Q192N HiAY-080H OrHaALH Sr-GRAH Hr40oAd
HZN: ZIEI%&HZN 1H2N _

Ry, represents OH, NH;, a C;-Csi; alkoxy, advantageously
C1—Cao;

R; represents H, CCR:,, or a (;-Cs; alkyl group optionally
gubstituted by one or more halogen atoms,
advantageously fluorine, or by one or more CF; groups;
n=0, 1 or 2;

Y represents an oxygen or sulfur atom, advantageously
an oxygen atom;

or the pharmaceutically acceptable addition salts,
isomers, enantiomers and diastereoisomers of same, as

well as mixtures of same.

6. A compound according to any of the preceding

claims, wherein n=0.

7. A compound according to any of the preceding

claims, wherein said compound is selected among
HZN HoN

2HC‘ COOH 2rcl COOH 2TFA COOH
HzN \‘/ H;_:N (r HZN \/
1 3
2HCI
COOH
CONH ikjr
T\r . ]W
/\/CH
x | s
6 ' 7 8
HoN HoN HsN

2HCH H 2HCI cooy 2HC ook
N2 N OO e T HNE N
H O =

9 10 11
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2HCIH N NvCOOH H2N~(~ N COON 3 HN NvCOOHO0 OO0 ,,,,,~NH2 10
43 44 45 H2N H2N 2HCI H HzN 2TFA71~ H 4N~COOH 2TFAH JHZN H
OHN:NYCOOH H2N NYCOOH 2 H COZH 46 47 48 79 H2N1 H H2N
2HHIN NvCOOH 2HCI H H2N NvCOOH 2= HOH O 'CF3 CF3 4950
H2N H2N N COON 2HCI H H2N 2HCI NII~COOH 0 H2N HO and F 51
52 S or the pharmaceutically acceptable addition salts, isomers,
enantiomers and diastereoisomers of same, as well as mixtures of same.
8. THeNuse* of a compound according to any of the 13gkims 1 to 7, to

p?@\%nt he c{éter@ﬁ%ppn oftprateins in foods. 9. ABKArm celnlcal}:%
costgti¢, cpmposition ccmprm g aicompound accordihg:{rany:of th Crefas

claims 1 18 tol?ndapha H | 9 é@ﬁ\etlcally ac@aptatﬁe/
O

I s

12 13 14

~_-COOH

15 16

HoN

2HCI
HoN HaN HoN 2 VCOOH
2HC H 2HCI H
; \/COOH

N._.COOH HZN

O
i7 18 21
HZN
2HCI

N.__coon HoN

H2N ' oHGl © 2Hcl )\n’ COOH
N vCOOH \(

HC. _cH,
ICOOH
N

H
N._COOH 2HCI
2HCI ~7
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excipient. 10. A compound of following general formula I: H2NJR 2 CH2)"
H2NXR 1 20 wherein: X represents ©H2, C=0, C=S or CHOH, R1
represents an amino acid, optionally substituted by one or more 80
halogen atoms, advantageously fluorine, or by one or more CF3 groups,
and n=0, 1 or 2 or X represents CH2, C=0, C=S or CHOH, R1 represents
a peptide containing two amino acids, each amino acid 5 being optionally
substituted by one or more halogen atoms, advantageously fluorine, or
one orHpore CF3 groups, and &dor 1 or XR1 represents PO3H or SO3H

and n=0, 1or Z;Qpreséﬁﬁ H, XR1, a;¢€1-Cp alk |'{;proup, aCl-C6 10

a?'ﬁff(‘yl | group tg K ps being
able t titutgd by an amlr?e (NH2), a: carbelxyllc group (COOH) ,
one or more Haloge#Patdms, advantag@ouslgf buorine, or one or more CF3
groups; 15 or the pharmaceutically acceptable addition salts, isomers,
enantiomers ahll diastereoisomers of same, as el as mixtures of same,
with tf:@exceptlon of the compound CH3 GERCHZ000H 0 W'CN
H)HN NH2 20 @r u s a drugykl. A co pound accapding t

%herel H\/U\ N :
COOH H,N TN
O CH,
3

35 36
HoN HyN HoN
2HCI COOH 2TFA !I'\I"I COGCH 2HCI H
. H H
O I
37 38 39
HoN
2HCH
H2N COOH 2HC| H
S \©
COOH
40
HoN '
H,N o 2 H HoN
2HCl 1 coc N_cooH N__cooH
O —\/\ ; O , O _\/\/NHZ
43 44 45
HoN
2HCE
ETFA
szjl\n/ vCOOH oA ]\/ j\, \/COOH
N \/COOH HoN

~Co,H

] ! !

46 47 48
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20

said compound is represented by the following general formula Il: HzZNR z
(CH2)n HZNRi25Y Il wherein: 8%7#Q R1 represents NH-R3-(C=0)R4
or COR4 wherein R3 represents - a C1-C12 alkyl group, advantageously
C1-C6, optionally substituted by one or more groups 5 chosen among a
halogen atom, advantageously fluorine, a -CF3, phenyl, phenol, -COOH,
amine or phenyl group substituted by one or more halogen atoms,
advantageously fluorine, or by one or more CF3 groups; 10 - a phenyl
groupNgptionally substituted by*a@#~amine, an OH group, one or more
hésden atoﬂ,(}ls, @gggntagecﬁ i/fl riné}, or @ng-pr more CF3 groups and
R4 FepidsyntsOH, NH2, a C1-G80 piKoxy; advantageously 15 C1-C20;

R2 représénts M, 2QR1, or a C1-CB &kyl group optionally substituted by
one or more hatoms, advantageously fluorine, or by one or more
CF3 groups; n=0, orZ:20 Y represents an difyﬂg;en or sulfur atom,
advantageous| s an oxygen atom; or the pharmaceutically acceptable

addition salts, iIsomers, enantiomers and diastereoisomers of same, as
HoN

H

HoN 1\[(1\1 COOH

2HCl H HN- A 2HCI
N._ COOH O

HaN7A :

51 52

or the pharmaceutically acceptable addition salts,
isomers, enantiomers and diastereoisomers of same, as

well as mixtures of same.

8. The use of a compound according to any of the
claims 1 to 7, to prevent the deterioration of proteins

in foods.

. A  pharmaceutical or cosmetic composition
comprising a compound according to any of the claims 1
to 7 and a pharmaceutically or cosmetically acceptable

excipient.

10. A compound of following general formula I:
HZNYR 2
(CH,),
R

1
HNT X

wherein:
X represents CHy, (C=0, =S5 or CHOH, R; represents an

aminc acid, optionally substituted by one or more
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well as mixtures of same. 25 12. A compound according to claim 10 or
claim 11, wherein said compound is 86lected among H2N H2N H2N

2HCI Y H COOH 2HCI' Y N COON 2TFA /N COOH H2N = H2N = H2N I!
OYO~/01 12382 H2N H2N H2N 2TFA 2N H 2H H ~Il N~COOCH3 N
NCOOCH3 2HCINCONH OHO _H2NH/2 OC---~CH3 3456
H2N11 2HCI N COOH H2N H2N H2N H 2HCI N 2HCI O CH3 H H2N Hy
H2N N I-~COOH O 789 H2N H2N H2N 2HCIH 1 NYCOOH ZH H2N
/N0 O+ 2BELHEN/NrdGQOtEH2Nu§ I H 3 1bih) OdP 1312:H2N o
ﬁ%@%e CF; groups, and n=0, 1 or 2

or X repregents CH;, C=0, C=5 or CHOH, R; represents a
peptide containing two amino acids, each amino acid
being opticnally substituted by one or more halogen
atoms, advantageously fluorine, or one or more CF;
groups, and n=0 or 1

or XRy represents PO;H or S03;H and n=0, 1 or 2;

" Ry represents H, XR;, a C~C¢ alkyl group, a C1-Cs

aralkyl group or an aryl group, the alkyl, aralkyl and
aryl groups being able to be substituted by an amine
(NHz), a carboxylic group (COOE), one or more halogen
atoms, advantageously fluorine, or one or more CF,
groups;

or the pharmaceutically acceptable addition =salts,
isomers, enantiomers and diasterecisomers of same, as
well as mixtures of same,

with the exception of the compound
CH,

CH.CH 2/H/COOH

O
HN .

0 NH,

for use as a drug.

11. A compound according to claim 10, wherein
said compound is represented by the following general

formula II:

H,N. R,
(CH,),
R 1
H,N
Y
I

wherein:
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H2N 2HH t( 2TFA N 2HCI H 2N NYCOOCsH33 H2N |-/COOH
H2NyN"-,000C16H33 0/S/ O IY IY ¥3114 15 H2N 2HCI NI-,000H H2N
i--r _H2N SCH3 2HCI 1 H J(I/ N ~COOH CH3 HZNH O, 1016 17 H2N
N 2H H2 N~COOH 2HCI I IHN N H\~2HG HH N N COON H2N H N
~~COOH 18 19 20 83 H2N H2N 2HCI/NH ~COOH 2HCI N COOH H2N
H2N H (O H2N H O 2HCI N NH YCOOH zH 0 21 22 23 H3C CHS3
YCOOH HH2NOHZNH H ,--000H 2HCI H 2HCI N COOH H2N = NH

COOH HzNIliY 2HCIH 2N H Q
N

. COR4
R; representg NH-R;~{C=0}Ry; or

wherein
R; represents

- a Cy1—-Cq4 alkyl group, advantageously Ci—Cq,
optionally substituted by one or more groups
chosen among a halogen atom, advantageousgly
fluorine, a -CF;, phenyl, phenol, ~COCH, amine or
phenyl group substituted by one or more halogen
atoms, advantageously fluorine, or by one or more
CF; groups;

- a phenyl group, opticnally substituted by an
amine, an OH group, one or more halcgen atoms,
advantageously fluorine, or one oxr more CF, groups
and

Ry represents OH, NH;, a C;-Cs alkoxy, advantagecusly
C1-Cao;

R; repregents H, COR,;, or a Ci;-Cs alkyl group optionally
substituted by one or more halogen atoms,
advantageously fluorine, or by one or more CF; groups;
n=0, 1 or 2;

Y representsg an oxygen or sulfur atom, advantageously
an oxydgen atom;

or the pharmaceutically acceptable addition salts,
isomers, enantiomers and diastereocisomers of sgame, as

well as mixtures of same.

12. A compound according to claim 10 or claim 11,

wherein said compound is selected among
HoN HQN HaN

2HC! cooy 2 coop 2T coon
HNT N HEN T\r HoN N
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0 " H2N NH O NH2 H '-COON H3 CH 24 28 29 H3C CH3 OH COONH
HzN HzN HN 2HCI NIlI-,~COOH HzRZ2' 2HCI 0 ~CH 3H2N N?5HsCO0
7000H 30 31 H2N H2N 2HCI N"\;H3 2HCI NjH2N H COOH H2N H N
COON O CH3 0 CH3 34 35 H2N 2HCI HO COOH f-82N N IN: 2HO H
2TFAH H2N N O CH3 H2N H NvCOOti f 1zZNJ~ N~COOCN3 LD 10 O 36
37 38 84 H2N H2N 2HCI ¢(N H COOH z 2HCI N N CONH 2H CIN
COON H2N H H2ZNz2NHO O

2TFA co0e HN
OCH COOC
HzN \./ 3 HZN N\/ Hy oncl HNjﬁ(ﬁ\/CONHZ

£ H :
0 ~ CH
Hac/\/ 3

r ' r

2HC jw COOH HoN
ZHCI 2HCI
T vCOOH
H,N
HoN HoN 2HCH COOH
2HCI 2HCI HoN H V
TCOOH vCOOH

HN HoN
11 12
H,N HN
HoN 2hcl COOC,:H ZTFA ﬁ COOH
2HC H N N 167 N
e N._COOC1gHs3 H & \(
O r I
13 14 15 -
COOH
HoN
CH 2hct ]\( COOH
HaN \/
CH3 2
17

HoN

N
2HCH j\[( coon M“f“ :zHc;12 H
\/ H N
H2N HzN%rN\/\COOH HoN b " CooH
o O

18 18 20

r



O COON 394041 H2N 2HHINH N H COOH H2N 2HCIHzN11HH z 2
k HO 2HCI N~COOH H2N N COON&8E NH O . ((~~ 042 43 44 H2N
H2N 2HCI H H2N 3HCI H H N N~COOH 2TFA H H2N ~COOH 2 H 0 H2N
N~O00H 5H O _111AINH2 I H z 4546 47 H2N H2N H 2HCI NH vCOOH
2HCIH 2N H N NvCOOH 2TFA1HH2NzHNNYCOOHHO\HO zH
CO02H v CF3 1CF3 48 49 50 H2N 2HCIi2N H H2N(N COOH 2HCI
N~SQIOH O H2N H O and I?_i &0 51 52 or the pharmaceutically acceptable

ag fio saltﬁ isomers,e;_n 10 erslgnd diastereoisomers of same, as
well, as.1 ixtuees afcsaime. 15 1344 ¢ ocaccording to the claims 10
to f@, whéreinihe drug is a’@f:qame ger pf reactivezesibonyl H
o) \© O LN Dy N ~COOH
2 - .
H

21 22 23

MG _cH,
/ZCOOH
N

O/i\

r 1

2HCI

34 35

2HCI 1L COOH HN
HLN N { 20 H | 2TFA H
2 : N._COoH LN
} _

1¢ ' f
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compounds, advantageously an inhibitor of the formation of advanced
glycation end-products. 85 14. A congddgound according to the claims 10 to
13, wherein the drug is for the prevention and/or the treatment of a state
or disease due to the formation of advanced glycation end-products or to
the cross-linking 5 of proteins, for the prevention and/or the treatment of
the deleterious effects of the ageing of an organism, said effects being
the formation of advanced glycation end-products or the cross-linking of
proteins, or in a patient for the slowing or the stoppind'®fhe 10
progression of complications #gNulting from diabete ™ aid conﬁlica@"g@%
|

Nonfrom the formatiogHs? adyanced glycation endzB¥rddycts or from
the crosag-\lyilr;lni]an\g/ghwpgeins.@ S g&% according 1@ any
cIairH%Nm 14, wherein the drugﬁsdnte ed to treat, prevent ar:’(;(/z@
slow in a thient the progression of diseasesChbsen among rheumatord .
polyarthtitis, Alzheimer's disease,4femia, neurodegenerativeétdliseases,
20 a[fh’é%;:/lerosis, microvascular and macrovascular complications of

to diabetic
nepﬁ’ﬁb‘lp t icroangiagpathies and macroangloﬁéiwes, C taraﬁts, COOH
amyloidos@y
Parkinson's ©

ociated with diglysis oY withZB Alzheintiie disgas

aise, gingivitis, cHvities,2bucco-dental condltiops, dibet;
ulcers, chrpnic renal fdilure, c‘?{’onic renal dialysis, inflg matory
diseases, age-related rheumatic djsgrders and porphytia and to treat
earlyHstage cancers. 30 16. Comﬂn s agcording to any gfshe claims 10

t8H&, whereintthe drug js intended;f RiSEFAON 2TFA H
kihe dug) hfprpgainl | coon
HN"L ; 0 HoN™ 2 Y
O ~_~_NH; Ho A
45 46 47
HoN
HLN 2Hg'2r\'l H 2hcl H COOH
2 N._ _COOH »
2TFA ]\/H H,N ~ H,N Y
HND N._COOH no = HO . \L
~CO,H ! CF, CF,
48 49 50
H,N
HoN :lj(}’j COOH
2
2hcl H COOH h e} e
HaN" L 7
O ™\ and F
51 52

or the pharmaceutically acceptable addition salts,
isomers, enantiomers and diastereocisomers of game, as

well ags mixtures of same.

13. A compound according to the claims 10 to 12,
wherein the drug is a scavenger of reactive carbonyl
compounds, advantageously an inhibitor of the formation

of advanced glycation end-products.
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by oral route. 86 17. The cosmetic use of a compound according to any of
the claims 1 to 7 as an anti-ageing angsrestructuring active ingredient for
the epidermis and the papillary dermis and/or as an anti-wrinkle active 5
ingredient.

14, A compound according to the claims 10 to 13,
wherein the drug is £for the prevention and/or the
treatment of a state or disease due to the formation of
advanced glycation end-products or to the crogs-linking
of proteins, for the prevention and/or the treatment of
the deleterious effects of the ageing of an organism,
said effects being the formation of advanced glycétion
end-products or the cross-linking of proteins, or in a
patient for the slowing or the stopping of the
progression of complications resulting from diabetes,
said complications resulting from the formation of
advanced glycation end-products or from the crogs-

linking of proteins.

15. A compound according to any of the claims 10
to 14, wherein the drug is intended to treat, prevent
and/or slow in a patient the progression of diseases
chosen' among rheumatoid polyarthritis, Alzheimer’s
disease, uremia, neurodegenerative diseases,
atheroscierosig, " microvascular and macrovascular
complications of diabetes including diabetic
retinopathy and renal faiiure due to diabetic
nephropathy, microangiopathies and macroangiopathies,
cataracts, amyloidosis associated with dialysis or with
Alzheimer’s disease, Parkinson’'s disease, gingivitis,
cavities, bucco-dental conditions, diabetic ulcers,
chronic renal failure, chronic renal dialysis,
inflammatory diseases, age-related rheumatic disorders

and porphyria and to treat early-stage cancers.

16. Compounds according to any of the claims 10
to 15, wherein the drug is intended for administration

by oral route.
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17. The cosmetic use of a compound according to
any of the claims 1 to 7 as an anti-ageing and
restructuring active ingredient for the epidermis and

the papillary dermis and/or as an anti-wrinkle active
ingredient.



