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1 AGE inhibitors Thelwhillard reaction, non-enzymatic

glycation, is initiated by fthe condensation of an

am no group present 5 in proteins with a conmpound
contai ning a carbonyl group, generally a sugar. A
mul ti tude of products, referred to as "advanced

gl ycati on end-products" (ACEs), result fromthe

latter stages of this conplex process. The

consequence of the forqgg 4 on of Ihese AGEs 10 is

protein cross-|inking. uchqg%ﬁs “T%ks have been
observed in long-lived proteins such as coll agen, |ens
crysta n n ub s
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patients ose glycem a is el evated ersi st ent
At R casdd | RGEF ofhac"‘f%ssbleleﬁke Perdi ngo  the
vieedloprads (o t casueadarngeNybargpdi & caﬁn on of. tbeol.

Chem. (19%6) 271, 19338), wuraemia (Miyata et al.,
Kidney Int. (1999) 55, 389), atherosclerosis (Kume et
al., Am. J. Pathol. (1995) 147, 654; Stitt et al., Mol.
Med. (1997) 3, 617), Alzheimer’s disease (Minch et al.,
Biochem. Soc. Trans. (2003) 31 (6), 1397; Luth et al.,
Cerebral Cortex (2005) 15(2), 211), Parkinsori’'s disease
(Webster et al., Neurotoxicity Res. (2005)/(172)}, 95),
inflammatory digease (Anderson et al., J. Clin. Invest.
(1999) 104, 103), age-related rheumatic disordérs and,

above all, c¢linical 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 increased level of cross-linked 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 invol ved.
1% 2 Moreover, AGEs bind té& nmenbrane receptors and
stinmulate cellular responses. Since Miillard's

di scovery at the beginning of the last century, it
has been believed that glucose is the sugar that
participates in the 5 cross-linking reaction. Mre
recently, however, attention has been focused on
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reaction. This ketoamine is itself generated by the
transformation of the Schiff-base adduct, which 1is
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 T as N.—-(1-
carboxyethyl)lysine (CEL), N.-(l-carboxymethyl)lysine
(CML) , methylglyoxal—derived hydroimidazolone Nz-(5-

7hydro—S—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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(CW), nethylgl yoxal -deri ved hydroi m dazol one Ns-(5-
hydr o- 5- met hyl - 4- i ni dazol on32-yl)-ornithine (M3 HL),
gl yoxal - deri ved hydr oi m dazol one (G Hl),
argpyrimdine, 35 glyoxal-derived, |ysine diner,
1,3-di(1, 3 lysino) imnmidazoliumsalt (GO_D) and
met hyl gl yoxal - derived |ysine dinmer,
1,3-di(it-1ysino)-4- nethylimdazoliumsalt (MOLD).

VIV i's fo a se -
LSRoom et AaBTaa cBittteg BN oS mEHvABLIBRA
dﬂdelvsﬂand t Hey prrogr essi dnméff t he I\Jarlﬁ-tchlrﬂvcréé(@ﬂpéh ~4-

b@th @1&5939b§ﬁhmlganaq&bL _SHReGHS vikkChRas8dism of
t1on and accunul ati on o AGEs och‘%ﬁt t hus

pe&dPRgOfo theser PedisrrbeoRylt SPPOLBASI P&RE sfudied

- dhabgh ese sttt asdephcepathind 1Qhéetﬂ>ﬂﬁjnaédwlon of the

neuﬁgpat hy, ul cers and_m crovascul ar-

GLScul BFATOIPr i cald ons™¢ Bu@§|9§néﬁ B abapstic
Bevh ews s(, 199)redse?b & otthati icin edndl acc@eubﬂt ipnogf AGEs

Horm_ _Res. 01 Rorta,et - t obagi
T AR e L e B e
tmpd i cA81onBi egPér eﬁl%ﬂpet%nt SW@W REUT OB ropathy,

Q%g?%%Pgﬁﬂy gg%%&%EHf@%laﬁlcgrsJaﬂdﬂﬁué@ﬁvascular and

7: Chiarelli et al
N@FF‘OV%FHBar( mlmath@%) BURS p&iti &kt ar ?i}abetes
ReRAlenls SsUSsSIRMEge QaesedUbychK}Ei | edds tReddret Prog.

o "R T G003 BB a0l i0s TR | PR P00 s

4ong ) di #het L61pat ilentandt ype kakhnd Dgzpleegplogpaas(rmm

'%%nceﬂgrat%?@ﬂ%&r”@hpyggaroﬁﬁk pﬁ@¥9d N@u?@b&&@ t@o02)

X t1me's I than t nor mal subjects .
GG LSl tan Té"tom\\allam@ Séi . IptogRpvg7 Neprpbisd . (2002)

%' datji,vergbhess ii eanat hempfact Qxfut&ss%t@ikﬁ.d o&otdun 13,
éing 'and with the ¢ rrent cryerla or,_ chro
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Indeed, among diabetic patients (type 1 and type 2),
plasma concentration of methylglyoxal proved to be two
to six times higher than that of normal subjects
(McLellan et al., Clin. Sci. (1994) 87, 21).

Oxidative stress is another factor associated with
ageing and with the current criteria for chronic
diseases such as diabetes, atherosclerosis and related
vascular diseases, rheumatoid polyarthritis and uremia.
Oxidative stress is defined as a significant imbalance
between antioxidant and oxidant generation systems. An
increase in oxidative stress can have a profound effect
on 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 overproducticn
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30 between antioxi dant and oxi dant generation systens.
An  increase in oxidative sttress can have a profound
effect on the nodification of |ipoproteins and on
transcription, as well as on the functioning and

met abol i sm of cells. Oxidative stress can appear via
35 several .nechani sms associated with the _
over production 4 of oxygen radicals, such as the
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reactions. Thus,” it can be 'said that oxidatlve stress
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| ong-f'ermconsequences o Cross- ing prevents the

teesregrann ofof attdre 2. Bhvehpprehael oy oPfdi dfEraslated
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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 pharmacological

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 wmost used agent.' AG is 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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(pimagedi ne, AG is the nost studied and npbst used
agent. AG is a nucleophilic conpound with two key
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met%ylglyoxal and glyoxal both in vivo and in wvitro 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

methylglyoxal 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 Biol. (1998) 230, 863), curcumin
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conmpounds possessing AGE-formation inhibitory activity
i nclude D-penicillamne (Whadrak Get al., Bi ochem
Pharmacol . (2002) 63, 361), LR-90, nethylene bis(4,4"-
(2- chl or ophenyl ur ei dophenoxyi sobutyric acid)) (Rahbar
30 et al., Arch. Biochem Biophys. (2003) 419, 63),
thiamn (Benfotiamne) (Stracke et al., J. Exp. din.
Endocrinol . Di abetes (2001) 109, 330), carnosine (j 3-
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dndeprotadt 8 hew stasengfngorpaenfigeahlai bar bBRyPit the

EB%QHE% alvhRess CogPpERdsodr e Rld-gadiusten by

as suc ut not with resp ec1§L to their therapeutic
aﬁarfﬁ@atmanrea%age Bt 2RRTEPRY T cEPTBRAYWEB2/ 100344

di tSCl Q@lg{é bhe thNH% HENpNqudt@CH:rl-e syIntdwedr sknown as such
i nt er medi rt1c 0
bYEt PARClAbh FEFPars CO16RE) F 560 (UL E pagauPTication.

3856- 3BEL6) ﬂasehbsepplheaﬁlon W002/100344 dlscloses the
~ NH,

H
HZN\_)ﬁfN
O COOH
: - . . H.C CH
synthesis intermediate 3 s ;
the article by Jones et al., (Tetrahedron Letters

(1988), 29 (31), pages 3856-3856) discloses the
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0 H2NLNH NH2 Ove O synthesis internediates H3C CHB
OO HZNNHHONHZ NHZNNY CHOY O NHZ Ove O
CH3 and H3C CH3 the article by Kasina et al., (Journa
of Medicinal Chemistry (1986), 29 (10), pages
1933-1940) discloses O NHZ NH2 CH3CHZO N 5 the
synthesis internediate O the article by Tada et al.
(Journal of Agricultural And Food Chem stry (1984), 32
(5), pages 992-996) discloses the flavor of peptides

‘of fornmula |I wherein R2 represents a drogen atom X

represents C=0O, R 10 represents HNNF (
mel, 2 or 3; the article by Shinoda et alyy
Chem stry (1984), volune date 1983, 21st,
43-46) discloses 0 CH3 HOOCH NH2 HNNH2 the p
0 and O HOOCH CH3 NH2 HBr HN~-NHZ 0 hgyi

Elavhesi8 intermediates .3

0
H,N NH
NH, OMe
| o)
and H,C CH, )
the article by Kasina et al., (Journal of Medicinal

Chemistry (1986), 29 (10), pages 1933 1940) dlscloses

CH,CH, O/ﬂ\\// \H/J\\“/

the éynthesis intermediate

‘the article by Tada et al., (Journal of Agrlcultural
"And Food Chemistry (1984), 32 (5), pages 992-996)

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

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

0
CH,
Hooc’A\ﬁ’ﬂ\T‘ NH,
HN\U/L\V,NH

the peptides | % and
0
CH,
Hooc/ﬁ*ﬁ’u\T/ NH, O
" HN __NH,

0 having a salty flavor.
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Only the patent application WO 2004/002418 CH3 CH3CHZ
OH O H NNHz discloses the peptide of fornula 0 NH2
and its therapeutic application. This docunment does
not, however, indicate that this peptide is an AGE 5
i nhibitor. Additionally, derivatives anal ogous to
those discovered by the inventors, in particular 2, 3-
di am nopropi onic acid (DAPA), have been disclosed in a

pat en plication_ (WD 92/ 14456) .. DAPA_ woul .
P 928 s (Bt PREETEo GRRAr BERSADE | glithy SPRE(RPRLE
decar boxyl ase, a ubi quitous enzynme whi ch3partici pates
in the synthesis of a large nunbegyef GRPthe
| eadi ng to et hyl enedi am ne and/ or Bﬁaﬁin acet amjde.
Wth a viewto facilitate the elim nati dhyi N
urine 15 of the condensation products of agdiwarbwgyL

! d.Lhe:scayeng) ents, the Bresenc®o
8 L P oRel ey arp o h R e SoN or. SGBH in the
sedvekiger thegipeaytds | PRLEFAELEnR - r Ut § efOFument aoes
ghher wsasvdhe iedndensat tRa: praduct pepetld refmian | AGE
ci%chation by 20 renal tubul ar reabsorption
MBEREAFSHs with the risk of a rel ease a-dicarbonyls
f ol | omfidft Aot hey, metdardhiat iviegact analofoom t e pothose

f_vi I thi I ' h )
g(l)sééc':%%g& O%S)of/re]ér%% bgﬁ%@ﬁ@ﬂ asg et ta‘h&fﬂaf € ,3-

npounds di § I'nventors o e present

dppininapropicahcheciddedDASAY5 dweint Heaihi Eheakessdrin 2

phieati ¥epl RantDARA (WO SCAwRNRGs . 'east iwsu1d be highly
a-di car bonyl conpounds such as_net hyl gl yoxal , glgo%al
SHEC8PHERSRY gl uEBsONedBFRFBPHY At A8Buct sP¥hi choTgrERLne

gbbArBakeUakB, t he ubigeitdndeetzyRAPApiclvepastibépates
nodifjcation of insulin by as_is.illustra LN.30._.
FFguL €1 SYRWRSRTS ihurk }'\a/gé%n&upgteé:s ?) %at £)|S? ggﬂ%ﬁgs
tytdingi ctby eshipilghediamdnehatndyeref Resmivenessampde.

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 SOz;H in the scavenger
molecules 1s a crucial regquirement. Otherwise, the
condensation products would remain in circulation by
renal tubular reabsorption mechanisms with the risk of
a release a—dicarbbnyls 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
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‘pharmaceutically accep

9 protectlng cells lower (68%cell survival when
|ncubated with M3 conpared®nith L-DAPA-L-Val (93%,

L- DAPA-L-Leu (81% and L-DAPA-L-Ile (79%, conpounds
according to the present invention. In addition, DAPA
5 appears to be nutagenic. Thus, the present invention
relates to a compound of followi ng general formula I
HZN?~R 2 ( CH2)n H2N' 1 X~R | 10 wherein: X

nts CH2 C=0, or epresents
mB%o I, op ]l“losnal ﬂ)g_gﬁbst edcﬁlﬁones%lr_mryoale when
habggenedtwnth M@Vanpage@aélylthuerhéA orVby dAd%0r L-
FRER-- L?F%eqrog@i%)angna O, paph-2-13 0 (ngpreés%émas
CHCH represents a pept

‘é@ﬁpﬁiﬂﬁpﬁg tiawot i RESEETHS I NFRE Lom:- n&raca@dlfbé@lhg DAPA

@gbb@6§|hb 5@b§hth§gggcby one or nore hal ogen atons,
a vant geous y fluorine,, or one or re CF3

a0 neBUE, b mst kRt riath &7 okl aHgpound

BEOfollowidy B@neeaneSenmala IXR1, a Cl-C6 al kyl
.group, a Cl-C6 aralkyb ﬁrgu or an aryl group, the
b
(

al kyl, aral kyl and s being able to be
substituted by an am ne H2), a carboxylic group
(COOH); one or nore hal ogéQHR, atonms, advantageously
fluorine, or one or nore 3 gﬁoups or the

ttion salts, isomers;
enanti onmers and dlasteré0|§oners of sane, as well as
m xtures of sane, 30 with the exception of conmpounds
10
wherein:
X represents CH,, C=0, C=S or CHOH, R, represents an

amino -acid, optionally substituted by one or more

halogen atoms, advantageously fluorine, or by one or

more CFs; groups, and n=0, 1 or 2

or X repregents CH;, C=0, C=8 or CHOH, R, represents a
peptide containing two amino acids, each amino acid
being optionally substituted by one or more halogen
atomg, advantageougly fluorine, or one or more CF;
groups, and n=0 or 1 | '

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

R, represents H, XR,, a Ci—-Cs ‘alkyl group, a Ci-Cs
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 or more haiogen
atomg, 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




wherein R2 represents a hydrogen atom X represents
C=0, Rl represents -NH (CHAM COOH and n¥l, 2 or 3 and
n=0, 1 or 2; - represented by the follow ng fornul as:
CH3 NH2 H COOH H2NN CH3CH2 p 'ICYy* O COOH HN~H |
NHZ 5 0 NH2 HBC CH3 OO ~ OHY "NH O H2N' NH INH2 N
O NH2 O OCH O H3C CH3 CH3 O H2N NH NH2 Owe 0
NH2 ~N NH2 O CH3CH20 H3C CH3 O O HOOCH CH3 NH2 HN

NszheQ:e%%d Rzo represen%s yk%yg%rogegm\gt%'\nw\l% rgpresents
C=0, R; represents -NH-(CH,),-COOH and m=1, 2 or 3 and
.h=0, 1 or 2;

- represented by the following formulas:
CH NH,

? H,N §
. COOH 2
CH CH/K( 0

3 2
, 0 : COOH
HN .
\W/\N NH,
H
o)

NH, H,C” "CH,
7 HEN/\HJ\NH g9
HZNI\{)J\NH NH, N oMo |
. NH, _OMe o
CH,
| © CH,
o H,C~ CH s
0
H,N NH
NH, OMe . 0 ’ NH,
J\/N NH
o) CH,CH,O \[H\/ 2
H,C  CH, o

1 F

0
L cH
,Hooc/\ﬁ’u\( NH,
HN\HA/NH2
o

. O -
CH,
HOOCAHJK( NH, HBr
HN\H/J\\/NH2

0

and




10

15

20

25

30

35

T e

11 and the conpounds L-ornithyl-taurine,

L- di am nobutyryl - taurine ard L-di am nopropi onyl
taurine. In the sense of the present invention, the
term "Cl-C6 al kyl group"” neans any al kyl group of one
to six 5 carbon atons, |linear or branched. In
particular, it can relate to a nethyl, ethyl,

n- propyl , isopropyl n- butyl, isobutyl, sec-butyl,
t--hutyl, n-pent and n- hexyl roup n_.the, sense of
ERE. hEs ERTBOHYERt PORTIE hBvE SFALEH8 aby L grbtpbu aKs
eaeroheNahe grdﬂaghﬁoprﬁgsoﬁ§lftaﬁrlnéo ei ght carbon

at oms, POSS| adj gizni artic

the aryli %%}oup ¥Eh BE qg%é%y?sengnéSﬁFﬁgﬁongrghﬁg term
40vaiy ageaus|grpienyieans dme sbnge @fouheobresento six

eibaciay Qggm%helgﬁég}é b2 %?%ﬁkﬁéh gkpu arPE@?§a§[‘yiér¥!an

group as I ne via a group as
a@ﬂaﬁ@d ahove. mﬁﬁhyéartf—"émfbr T TR - grlé*GPﬁ’rP@Yén n-

aluabkyl Syl N 5Be-BaBGE, Oft gt Ar €Se0beh @ntarmn n-
the nEharnaceu“cally acceptable addi tion sa of a

58*¥bnBb8HE  neans any salt that is pharnaceutlcally
acceptﬁbbhaﬂmhﬁmatoha&jkhepﬂesémed1phannaonlogﬂualterm

QCt Lyt ofog oot mea%asre C«;%{:m%% Gl 33! LS o ggoéméf Sfive.

YacP di tTon s orne h |nor an
chmachy:@u:@@m @MO@l%CIHbsmkﬂdﬂan@ dor stieedi cIn

%Qr@& 1a£“ tEhE 3¢ éf‘i g’ig)%%)gﬁﬂ GeAcl d;ﬁl?é}?yi her | hkBhtRY1

orne or gani as acetic acid
EﬁﬁﬂﬁneééVﬁ@ﬁﬁﬁe@§$HY BBARYEe acid, canphorsul fonic

aCI d, 181 tthieC &Sk @thaﬂfé spfé@@m@ aeiventivaar ighactdrm
uc F tonic_acid, uconi c Iutanéc ggeg a%ove
dpEoRYE Gepte”hpaely Aipheons Gl B st '
ﬂ]ydkedyetrhaneanl f@l’]J]Qle.CIgd:Od}ﬁCt&& acﬂ:efj:,netihl eqlgowei d, In
oni ¢
In the sense of the present invention, the
spharmaceutically acceptable addition salt” of a
compound means any salt that is pharmaceutically
acceptable and that has the desired pharmacological
activity of the parent compound. Such salts comprise:
(1} acid addition salts formed with inorganic acids
such as hydrochloric acid, hydrobromic acid, sulfuric
acid, nitric acid, phosphoric acid and the 1like; 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, hydroxynaphthoic acid, 2-
hydroxyethanesulfonic acid, lactic acid, maleic acid,
malic acid, mandelic acid, methanesulfonic acid,
muconic acid, 2-naphtalenesulfonic acid, propionic
acid, salicylic acid, succinic acid, dibenzoyl-L-

tartaric acid, tartaric acid, p-toluenesulfonic acid,
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acid, salicylic acid, succinic acid, dibenzoyl-L 35
tartaric acid, tartaric acildd p-toluenesulfonic acid,
12 trinethylacetic acid, trifluoroacetic acid and the
l'ike; or (2) salts forned when an acid proton present
in the parent conmpound either is replaced by a netal
ion, for 5 exanple an alkali netal ion, an al kaline
earth netal ion or an alum numion; or coordinates
with a api.c or,i.nor base. Acceptabl.e organ
rnetuErdaELE oi 8Fhtino) LRt RouSBORGRBE G RELS. and”"the

Miket hpkgl ucam ne, triethanol am ne, trometham ne and

t I bl 0 ipor i C '
(08 TR Ao Rel) SRonend obnes LOBRAE 1o cne
bpdeoki ¢empovdilu ml@émemon@t @%ﬂ@ceﬁom}um hpeeaki gden, for

ési\f{ﬁgﬁ 8 %staﬂbéi maggrbhcaldy agqeplaahs nial dSrd epetal
t ormed from hydrochlori'c acjd, trifluoroacetic

Sa
1My e and PP aTEaN [Larhr (QF | UG HRRE pbkphdti erganic

- ael dindtgehinell ke undecspegdlehadradiid efieiRiRcesntdude

h t |1 t abl | t d h | vent
BAREFRGR RBE AR sol ARG} GPRiR orysVAITEERE POPRR e

tpakyhanphshinas debieetaménei mndoftiidel gkgenAacedgtale

éggFgasn S%s?g hem%é SOCNam &L ¥ OEYHQ%XQde ga&gwm

he ca on atom at the’junction
Nrdramdd, @aiassiwanydrRxédes o$0<é11ﬁmxtqfr@qn@é:reeoﬁnd

gggluﬁtﬁggggggabstry of the C2 position (the carbon
atom at unction of the NH2 and R2 % oups

be R Bﬁiv@%‘?‘ge‘auﬁl RhgreacRet 68! Ly naeRePsahie EF‘lFﬁeare

BR@S8NtEdmvant ifebm ﬁmﬁ@chmrﬂ@ dEans &hrh.fmab!dbabetlc

ar oAb ToLohER ot a6 NRRS BhaBRASHIE' hiq-

(Asp) It Gmmui&mbéQw@derQﬁQméntmat(éih)rqﬂananﬂas to
Eﬁggmggtﬂzicgh¥§i%%Jéﬁ@@bléﬂégiﬁgngnclude the solvent
addition forms (solvates) or the cryétalline 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 S 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 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
(Asn), aspartic acid (Asp), cysteine (Cys), glﬁtamine
(Gln), glutamic acid (Glu), glycine (Gly}, histidine

" (His), isoleucine (Ile), leucine ({(Leu), lysine {Lvs),

methionine (Met), phenylalanine (Phe), proline (Proj,

serine (Ser), threonine (Thr) tryptophane (Trp),

r
'tyrosine (Tyr) and valine (Val)) in D or L form, as
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~aci.d
- ﬁﬁ*ilﬁecscﬁ@Pﬁ?FﬁEﬁFﬁﬁBPHi&Fd (R) - 8%afi no-5 25~ anTho’i-

(H's) , isoleucine (Ile) , leucine (Leu) , lysine
(Lys), nmethionine (Met), meenylal anine (Phe), proline
(Pro), serine (Ser), threonine (Thr), tryptophane
(Trp), 35 tyrosine (Tyr) and valine (VvVal)) in Dor L
form as 13 well as non-natural am no acids (for
exanple, j3- alanine, allylglycine, tert-1|eucine,
norl eucine (Nl e), 3-am no-adipic acid, 2-am nobenzoic
acid, 3- am nobenzoic acid, 4- ani. nobenzoi ¢ aci d,
vehhi nBBut BABrBabUARiLd, 2BiBRI nBCEdBar BERFmeERgIPle, B-
Hﬂﬁﬁ&h@l n%,lllfl@myl&q—de' Cﬂéﬂ'mlél.ﬂﬂ&féi,r bexyl éGcdae d,(Nle) ,
anlnocgglohexaneac

PR U AL R S IR TS

amuﬁ0b¢ﬁbohexanedarbeamhnobanzd;c(aa;as)zzamlnobutan01c

‘am nocygl ghexanecar boxyl | Stﬁgid %éé %E}né 104 _smino-1—

anlnbcycIoWexanecar oxy
aﬁphgbycanheaahesalngyhu@xhc|d4 gminocyclohexaneacetic

afi; Rocyicl ahexanecAI RN RG o4 ic acid, (1R,2R)-2-
am nocycl| ohexanecar boxylic acid, (iR _2R)-2-

ami REEYEI 6BERRBREBARPBBYYLFC aci d, 2FiR; 25)-2 151R.28)

amhﬁaey@h@n@ﬁbﬁeaaabbﬂwhbc aci d acadi,no-1- (1S,2R) -2~
clo enggﬂecarbox 1-am no-l -

EPB Y6 @53P88§ ?%YgﬁFd 4- (2a5ﬁ9noethoxy) 186R70T 2
amudocgeaahaaaaéhytbengbnc aC|d 4- ananmdethylben20|c3—

3&&80ﬁéc§8hBQQHE8§QE§xgE£ 4- am nobusaga' c acid, 6 29

Xanol m noi ndane- | - carboxylic aC|d
aninatwokehhyrnphrenpbareitc aci d, 2@idni nophenylBeaRi c2-

aﬁhﬂocgc%b%taneea%sﬁ §1é0' d, 4-amqophenyl hukangi c2-
am no-5-(3-indo pent anoi ¢ aci d, (4R, 5S) - 4-

&?bmastﬁxaﬁ@baraekglléR) 4- ani nacbdpet hyI t hi ohexanabe1-
nt anoi.c, aci,d,

HEROPONPARORE SREY b4 i Hophelgl BIARPBRrE yl fenzote

&R) 4, 4-prmamopomethyllzenzhic acid, 4- amlnomethylben201c
5R) %ﬁ%&ﬁln{j’aﬁw@x&'&%an%c b8k -
2 an01c acid, 6
%é&i -am no- roxypent anol c acli gﬁ E- -am no
aminochexanoic ac1d l-aminoindane-1l-carboxylic acid, 4-
aminomethyl-phenylacetic acid, 4-aminophenylacetic
acid, 3-amino-2-naphthoic acid, 4-aminophenylbutanoic

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

aminoQS—methylheptanoic acid, (R) ~4~amino-5-
methylhexarioic acid, (R)-4-amino-6-methylthichexanoic
acid, {S) —4-amino-pentanoic acid, (R) -4 -~amino-5-

phenylpentanocic acid, 4-aminophenylpropionic acid, (R)-
4-aminopimeric acid, (4R, 5R) —4—amino-5-hyroxyhexanoic
acid, (R)—4-amino-5-hydroxypentanoic acid, (R)-4-amino-

- (p-hydroxyphenyl)} -pentanoic acid, 8—aminooctanoic

racid, (28, 4R} ~4-amino-pyrrolidine-2-carboxylic acid,

(258,48) ~4-amino-pyrrolidine-2-carboxylic acid,
azetidine-2-carboxylic acid, (25,4R) ~4-benzyl-
pyrrolidine-2-carboxylic acid, (S)-4,8-diaminooctanoic

acid, tert-butylglycine, v-carboxyglutamate, B-
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30 5-(p-hydroxyphenyl)-pentanoi c acid, 8-am nooctanoic
acid, (2S,4R)-4-am no-pyrrol4dine-2-carboxylic acid,
(2S, 4S) - 4- am no- pyrrolidi ne-2-carboxylic acid,

azeti di ne-2-carboxylic acid, (23,4R)-4-benzyl -

pyrrolidi ne-2-carboxylic acid, (S)-4,8-diam nooctanoic
35 acid, tert-butylglycine, ry-carboxyglutamate, p 14
cycl ohexyl al ani ne, citruline, 2,3-diamno propionic
aci d, hippuric acid, honocycl ohexyl al ani ne, nol euci ne,
rurspherylalaning, 4-Gharobdfis ol | Ae3-LhaBINpe- Propionic

ééﬁﬁoxwﬁﬁbd¥adjaéﬁ@nlHS&@&yéléﬁéﬂylaigﬁiﬁé|-%ba@hﬁﬁne,
genlc Pg c_.aci,d, norval i ne

ﬁ&&Pén?Jcarbd&y@Y@¥°%¥P¥Pliﬁ%1thunénd°1lne —2-
aembombﬂaﬁlnﬁsl@henwb@hpeb@e1@Ph@¢1d4 a-methyl-alanine,
rrolldlne ﬁarbox I|c 13 i d %Hecglcar%0|d

DfopﬁFéy ngCIhe °§ pyri a|aH r01n oxylic

'% Egi P?rrbﬁggﬁhétbngarbgk?ggﬁdrgb§@qugg.édBilc acid,

aci 4-tetrahydrol so ol i ne- 3-
eapﬁe%gwﬁalaéﬂﬁeftranexan1%raxﬁ%ﬁluwlﬁ%ﬁ¢¥%%¢o 4-

FQhaﬁﬁglaiahhH@ro prolpyerol idine-3-carboxylic acid,

4-dif b
SaRa=C3=4_ gi FPor OREASIPE: br o FRE 2hypRA spguinoline-1-
carbbkydiamet hydidphenyhiabani, et eexafduerebeudinné ine-3 -
BT pRr A G RE ), CPERRCaR: & Gclt! T y9raRLRYEl BRordne,

oFong yI') IF'éucine
etfﬂﬁbugromgpﬁyhﬁnorBénbﬁﬁé3,4 ~fiflucirbbgorzyva-preline,

a%méh43 4- déflh@%@ﬁgﬂgygyabkgﬁango alpha-
ent af | uoro ﬁ}a ani né 3-dif Iuoro henﬁlalanlne

itxlaﬂﬂpaemsﬁhg papaﬁﬂﬁéan2n54d|f|uob@ﬁﬁé VPEPARHATE
2, 6- di-tk-uenaphenghakasi, negs, 3, 4-dirfilfnorephenykakankne, 2-

'g S:E'fluoro Ee halanlne 3,3-difluoro-3-(4- o
AFES gﬁﬁ§ﬂ?ﬁ¥ VEX HECS13€3-di f | uor ophenyl gl ycine, 2,4
- 26rdiffiboepophegy) gbyteneing, 5- di f kudr é pheniﬂgbyowaé;ne,
% % ﬁdlflgorgphgg%hghxﬁkggalﬁné di f1 uoroet hyl gl yci ne,
oe

tfifldor ¢i ne~"and
p@mﬁﬁﬁ&@ﬁ@ﬁﬁhﬁ@ﬁéaﬁéy1n¢he 2,3-difluorophenylalanine,
2,4-difluorophenylalanine, 2,5-difluorophenylalanine,
‘.2,6—dif1uorophenyla1anine, 3,4-difluorophenylalanine,
3,5-difluorophenylalanine, 3,3-difluoro-3-(4-

fluorophenyl)alanine, 2,3-difluorophenylglycine, - 2,4-
difluorophenylglycine, 2,5-difluorophenylglycine, 3,4-

'difluorophenylglycine, 4,4-difluoroethylglycine, 4,4,4-
. trifluorcethylglycine and hexafluoronorleucine). The

term also includes natural and non-natural amino 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 C1-Cig alkyl
group, an ester, a phenyl amide or benzyl amide or an

amide, which, respectively, give a carboxylic end of
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termal so i'ncludes natural and non-natural am no acids
carrying a conventional ami h® protecting group (for 30
exanpl e, an acetyl group, tert-butyl oxycarbonyl,

benzyl oxycar bonyl or 9-f | uorenyl nethyl carbonyl), as
wel | as natural and non-natural am no acids protected
at the carboxylic end (advantageously by a Cl-C a

al kyl group, an ester, a phenyl am de or benzyl am de

or an _35_am de, which, respectively, give a carboxyllc
&h@ of o150WiRg { EPYBUAAG f OFHFerCee gléay 1018 al I (F1—Cue

QRN T1 - Cig aﬁﬁgﬁmamﬁmx»Tﬁmmmﬂbeﬂﬁﬁk%enzyhs Of CONH,) .
vant a us e no ac accor
B ags i 1M o dRR atingt S s ot S e BrsRent

umpﬁmtacmeﬁa551A®vaatagewaahyenﬁhan@nDMecaedd
accor %d(}gnﬁzgg‘eﬁﬁslg}{ﬁesﬁ% gr}{%%t 'C;gé‘zéﬁl‘g%ccbsrd‘i%rgb%é’ licGe

end protecte K
presepcl-crerdigr ) has pref e-‘raenmmém@lser@lspaokgcmd in

%&teerf_&rmc%i’» &l% 2l kyhd)- M@f‘t @Q@Q@%b}’—»cﬁgh%l glm?

acid is Linked to the O radical of the conp oun
PEREGIEAPLYhE e %t%%lﬁykaﬁst%ﬁd ﬁ%@éﬁ%m&wﬂ’v ‘e
bond hhvﬁnf:agﬁedsﬂ?,a$hef Qlnliows ac2d N Rlinbed et Rhe X

TR A, AR BT

' pndsenﬂdwanﬂﬂgammsky:ﬂﬂﬁhatLb@mﬂbytbu@ oformeé is as

?%'19%%%- aboR® 6B wnthreih %:fegxe%%‘ﬁ%%t %%O‘f%'rréém er of

I"lorine, or one’ or nore oups. ~Advantageously,
ﬁhﬁsa@GBQtﬁFaﬁl@ﬁlepglﬁresent on the alkyl or aryl -

noi et ¥ aobnthgea0LNY, 8@;&@ aRvep Nk f3 advant-agegusty. the -
t he nltrogan aton1|s 20 not substituted. The .

BrERENSal NYGR.kACTges U S§&E§Fﬁﬁu@Wbﬁnﬁy°§ ARrF6gbRlogen
atems i(Brpacti,cul at by, aadhb@ﬁ@@@@u@ﬂ@ﬂﬁl@brhmea o3 one
%rouogeelget%{lhe k}x_é)v Ia%lls!lt of thec nlorl
Bt ai nied and, 2t A Fpar t1 cﬂ' A95%" ﬁ%rov%h%n? ¥ .
del Ipmesdrtanen 2Hepeakipnt | @ﬂr aamdy]ol ndiagy of the amlno

‘%Eﬁﬁgmlﬁfé.r?t {n8§e advantageously, the nitrogen atom is

not substituted. The . principal advantages of
substitution by a halogen atom, in particular by a
fluorine atom, or by a CF. group relate to the
bicavailability of the compounds obtained and, in
particular, to improvements .in their cell membrane
permeation and binding characteristics.

Advantageously, the amino acid is selected among
alanine, valine, isoleucine, proline, leucine,
phenylalanine, glycine, P-alanine, norleucine, aspartic
acid, 1lysine, or tert-leucine, advantageously among
alanine, wvaline, isoleucine, proline, phenylalanine,
leucine, norleucine or tert-leucine.

Advantageously, - the phenyl radical of

' phenylalanine is substituted by one or more halogen

. atomg, advantageously fluorine, or by one or more CF;
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Advant ageously, the amino acid is selected anong
al ani ne, valine, isoleucine}léproline, |eucine,
phenyl al ani ne, gl yci ne, p-al ani ne, norl euci ne,
aspartic acid, lysine, or tert-|eucine,

. advant ageously anong 30 al ani ne, valine, isoleucine,

proline, phenylal anine, |eucine, norleucine or
tert-leucine. Advantageously, the phenyl radical of
phenyl al ani ne i s substituted by one or nore hal oge
SEONDS 1 ad PAVPRFEGEIN? ¥ udh né; eorpWaongoéﬁtWPe “Cgss
Halvagitediesusagy dmt ageowsithd @rthetaapastSDhlon | ess

advan?g %%E%l Oh%%&hgu rt%p Hicg%thg DE Mr1eucine is

Advan AoreldSirng s

suibsttiittutted by mne oonﬁoreChaIogenxatonhalogen atoms,

%%w%%tt g%%%'%, fEh ORI e, S8 8L fRie CF3 Groups.
ense of the present I Aiventi on, e t'ef m

"Cl- CIn dihg| Sgﬂé@p'Ofrreté]ﬁ% aﬁﬁsepkyllr@mrpl%?f oflae t erm

3@, -ear kanat Yougdid RSN DT aby f@uﬂ@abfl eHkato 18

t [at e _t, h

CSBYRBpE o 10 By O &m 538 BReTculagy Jf, can
&enemkyltandanﬂnduﬁyﬂ geahgl Inntpﬁqpphse ofopgtupyl, n-
§ﬁ$§ lnven%% the AR qm "@qgﬁ?gfmg%n%%bi&ag 1 B

‘acl hhs S3ny RS duénce no-*aci as
tefiydedriosloow or of peptidyl 15 residues. The sequence

can bgelHﬂﬁ?rsgﬁsgygf(%hgogre%éﬁgpu%véﬁﬁaﬂﬂ'Cthe term

pept i can be prepared an resul t from the
f“@%tlld@n cOmpPx igilag ftivge KNGy ECHEER B 2o 2Ty SEaURECE

ST EHES dnlird SEEUEBCas Advanhageausl o bhe oipe@’épdﬁdyl
is l.inked tgo the remai nder of _th oun
EEAeE LEht e RUEaE SSPRel PN Tae Sher YTt Sos FO

@ann@ﬁeprepa@edlhygﬁmylcmnwemtb@n@repatbddom ran result
%@'&'éﬁ% %Erﬁgg&gnp %§GA EEQW@EE Q#% EQE@e%E two
esc elow

those e exanples e peptl
sasteioes r%@@@m¢$caﬁﬂyad@§9Wﬂm§§|rﬁ¢YﬁﬁEﬁ§@@Nﬁ1Yr the

JRPYiGRL 11N Blfked to the remainder of the compound of

formula I 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

specifically described in the present application are

written with the amino end on the 1left and the

carboxylic end on the right. Advantageously, the
peptide is selected among Ala-Gly, Ala-Ala, Ala-Pro or
Ala-Val, advantageously among L-Ala-Gly, L-Ala-L-Ala,
L-Ala-L-Pro or L-Ala-L-Val. |

Advantageously, the compound according to the
present invention is such that X represents C=0, CH; or
C=5.

Advantageously, the compound according to the
present invention is such that R; repregsents H or XR,

advantageously XR;.
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25 witten with the anmino end on the left and the
carboxylic end on the rightl7Advant ageously, the
peptide is selected anong Ala-A@y, Ala-Ala, Ala-Pro or
Al a-Val , advant ageously anmong L-Ala-dy, L-Ala-L-Ala,
L-Ala-L-Pro or L-Ala-L-Val. 30 Advantageously, the
conpound according to the present invention is such
that X represents C=0Q, CH2 or C—S Advant ageously,

the c npound accgrdl n % t he sent i nvenél on is
such tHat® RBPFEpttSe lB‘FnRRl c 5‘3%‘89%% g86Ger§ing
XRl.the/ presentspeevénici@mbbdi sroh, thhe e@rmepndsents an
%&&%Td'%%l%P t%%ﬂ% % g Ventlggct%d§u%% BB nine,
represents an —am no Cl él ddvan ageousl y se ecfe
agdigeal aniseleuvine ne, pirodiaeci nelewroie ne, noedeugdne,
§eeh§qeuaeane5oeh%ewtaheﬂb@ﬁeOf tert-|eucine.

dvant ageously, the conpound accordl ng to the present
i nvenfABANEEIERER Y hat tRej sCEMRPURdD, 2gRATAINEs to  the

'@Ireeleﬁe, ividen®e onl eucCisieh itsRlenciire cor, 0|11=m)€; and R, is

Ieu0| ne, ‘F{;len | al anj ne or tert-.leﬂm ne. .
Eﬁflﬁgeous e conpduly accotd? ‘@u?bn‘?he Bredene:
novéelicdnel, spheclrithahiR2 bg XBiteletkcand.n=0. In

anot hﬁ&vﬁﬂﬁsgéaﬁsﬁgb‘)dtkﬁgm c8h 5{18@1' -teie B:SQngt NEo  the

conpound acc fo res |nven
Pé“s‘-ﬁ@@énﬂéﬁemflpne ipokLehi hl}ageﬁerm FRor m;ﬂ & |nd n=0.

HZN?Yandﬂgﬁﬁé}F% eég@iéseMbohimeH@eUﬁrkhénlnventlon,
%pr esents - NH R3- (C—O) R4 or COR4 wherein ,
e compound according to the present invention is

represented by the follow1ng general formula IT:

HN.2 R
Y

(CH,)

n
JYR1
HN™ 4
Y
I1
52

COR,

wherein:

R:1 represents -NH-R;-{C=0)R, or wherein
R; represents | ‘

- a C1-Cis alkyl group, advantageously C1—Cs¢,
optionélly substituted by one or more groups
chosen among a halogen atom, advantageously
fluorine, a -CF;, phenyl, phencol, -COOH, amine or
phenyl group substituted by one or more halogen -
atoms, advantageously fluorine, or by one or more
CF; groups;

- a phenyl group, optionally substituted by an

amine, an OH group, one or more halogen atoms,
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R3 represents 20 - a Cl1-Cl12 al kyl group,
advant ageously Cl-C61 optibdally substituted by one
or nore groups chosen anong a hal ogen at om

advant ageously fluorine, a -CF3, phenyl, phenol,
-COCH, amine or phenyl group substituted by one or
nor e hal ogen 25 atons, advantageously fluorine, or by

~one-or nore CF3 groups; a phenyl group, optionally

substituted by an_ ami_ne, an OH group, one or nore
hal 0g@RVanbRgeors 1y dARrdgEousity FIUGH MO Clgngrarps
nore Gh3d groups and R4 represents OH, NH2, a C1-C30

-%lago}%a-}ea%\%fm BT WA gFoui Opt i hTTY.  SubentegrEyStY

lty-0Ofte or nore hal ogen at ons, advant ageousl y

u by o or r
$, BepiBasfits . OUBER! IP'E 1Y axDE, ohilbopiny
EObst ibafgen atlyn opnehe piar neee’ i cahpyogaeeept él‘ép@sr

%@@%hk%@e%@sﬁ§'flb%gq%hs o%n%9tb%EEB§ abde CF, groups;
di ast er éoi somérs of sane, well as m xtures of

&af%e. 1l 1t Hé sense of the pr esent invention, the term

15 régr{Slehed kyh okouph mRansubBhyr abkyh, gadvanehgenasly
to 12 car b%n atons, |inear or branched. In
Far TR 25 can relate to a nmethyl, ethyl,

zpr dfngl , phsopeaeylticald liyut plecepsabliey| addetcibot ybalts,
Efgﬂ%%% ﬁ%ﬁE&%méﬁQ Qndh%é¥ t%&%%&so%%fy“%ﬁeég%e, as

oxy means any wherein R
yedl- %O“’&I&Ewrﬁsa@lfcﬁla“@s defined herein. Exanples of

al koxynr adiLakankaclgfdesndubrakenhotinddifilil tohe term
“C&Dgéy’ thoé%xnﬁﬁppr%ﬁ%?%ﬂ%?daiggilé#oup of one to 12
carbon atoms, linear or branched. In partlcular,'lt can
relate to a methyl, ethyl, n-propyl, isopropyl, n-
butyl, isobutyl, sec-butyl, t-butyl, n-pentyl and n-.
hexfl group. ‘

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

| Advantageously the 'compound ‘according to the
present invention 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 H2N

2HCI H 2HCI 2TFA
o COOH
HN j:\ﬂ/ N \:/COOH HzN (C;OH :I\’( \/
H O :'\'/

1 : | 3

1] . '
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Advant ageously the conmpound according to the 25
present invention is such that n=0. Advantageously
R2=H or CORl. In a specific enbodi nent, the conpound
according to the present invention is sel ected anong:
H2N H2N H2ZN 2HCI 1 H 2HCI 1 H 2TFA )H N-COOH H N N
COOH HNNCOOH H2ZN/ 01 z 0201 3012319 H2N
H2NHN2HCI HNNu z z CONH 2HCI N COOH 2HO 2N Hz HO
N-COO—| OH3C~/CH3nEH3 z 0 6 7 8 H2N H2N H2N
H2HCI nHHN HNNCOO\IHN

?ﬂ*{ PIZN 2H;
N\H’E oo 16 HEIN z Nﬁoogoéa
j F| 12:13 é|_4 H2N H2N 2HCI 3 \‘XI

COOKH2N HHCCH "

) 0
6 7 8

HoN H,N HaN .
2hd COOH 2hcl COOH 2hc H COOH

H2N v H2N T HoNE ~

o ° )
11
H,N  HeN

2HC “ CCOH 2rc N - CO0C6H
HN"AY Y 2HC! N 1o
O : N COOC16H33

\1/’

12 : - 13 14

HzN 2HCI ‘
2TFA oo N.__-COOH
HN" N CH,
CH,

15
HoN

_ 2HCI
HoN HoN RN VCOOH
2HC!
2HCl COOH
vCOOH H2N \./

0
17 18 21
H2N
2HCI

HN
COOH  HyN y
H2N 2HC|2 el Nj:\[(N COOH
COOH N
. NH2
’

. 23 24
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HN 2HCH HH JeN
2HCI H | N. coon ¢ . cood
0 —\s/\ O

y CH3 15 16 H2N 2HCI H H2N HZN N N~COOH H2N C
NH ~COOH 2Fi H2N.i NCOOH H 020r :y OH O 10 17 18 21

HZN HZN 2H H N H COON HZN 2HCI H COON z H O 2HH ZN
NIl COOH HzN - 1!'111 0 O >\ NH2 22 23 24 20 H3C CH3

H3C OCH3 Hj-000HCOOH NHO /-000H HZN H H HzN N
H2N H NH 2HCI N COON 2HCI N COON u H2N ti u 2HC H2N
HOO H2ZN HONCOON H, CH3 H3C/1-3 28 29 30 H2N HzN

OCH3 2HC )"rH 2HC H2NIN3C~ I}l;H =y HOWO&—B
. I a 3 .CHa
COOH Q COOH
N HN N
2 H
\/COOH 2Hal . N._COOH
2
O =
H30/\CH3 Hac/\’CH3
28 29 20
IEN o
- 2HCI T ia
2 | PN
HN " "N” “cooH
O CH, '
31 34
H.N

H,N AN o |
2HC! no LS O | N\/U\ COOH
N\v/ﬂ\ ' : )
AN H,N :
: H

35 26

HoN HaN

HZN
.2HCI H 2TFA
] COOCH CONH
0 O
37

HoN H, N

HoN 2HCI

COOH 2"'0' COOH
2HCI OO HoN il \/
H2N \E \@

COOH ,

H,N

43 44 : 45
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NH2 N2HO O2HC )y HO NCOOH H H2N N
=N3 5 0CH3 HTLCH3 35 36 H2N H2N HzZN
2HCI | H2TFA 1 H 2HC H H N N~COOH H NL / N~COOCH3 H N
z HO z jO~ Z HO 37 38 39 H2N H2N 2HCI H
H 2HCI 2N H H2N H N~COOH 2HCH2N N COOH  H2NIyN COON 0 O
/ COOH 10 40 41 42 2HCI H2N 2HCI H2N H 3 H 2N
H2NYNVOOOH H2N H 'ry NYCOOH 2N Hyo . HO O W 0
~ HANHZ 43 44 45 21 H2N H2N 2HCI~ TH I—il_?er H2N NvCOOH

2HEA N %004 ZQIEA H1 H O I—IZIETI:Q E\,ﬁ H CO2H
46 HHPPEDN ZwA2 NHH COON
_ ]_éle : HN ~_-COCH H N : \'y(N’OH
N1 : ¥
’ H /\ ) H \COQH ’
46 47 ) 48
_ H,N
ZHS‘ZN H 2rcl H COOH
H,N N\Z/COOH HoN ;
CFs | CF,
49 50
H,N
H COOH
2HCE HN" 2HCI
_ HZN vCOOH . 0
and F
51 52

or the pharmaceutically acceptable addition salts,

isomers, enantiomers and diastereoisomers of same, as

well as 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 foods 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 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
gqualities.

Additionally, the present invention relates 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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HO HO CF3 ~CF3 .49 50 H2ZN 2HCH2N H H NN ' Ca COOH
2HCI z | 14Y NYCOOH O H2BEHO E 5 U and F 51 52 or
t he pharnaceutically acceptable addition salts,

i somers, enantioners and di astereoi soners of sanme, as
well as m xtures of same. 10 The present invention

also relates to the use of a conpound according to

the present invention to prevent the deterioration of
proteips in food Sai d f.oods can, be of aninmal or

bl ant 6 gPROS TG HIPUUIIS 6L8FEPng-T o0t e Pradih: of
iﬁmﬂém\rdimg gemer]sﬁ aﬁcdmrrm]st ar ed in an effective

quantity in said foods r to prevent the
deterioration and the izon of proteins

‘contai ned therein. Such a use increases the period
~during which the foods cam(hﬁggonsuned and stored and

preserves their nutritional| andgorganol eptic 20
qualities. Addltlonallny 21 nt invention rel ates

~to a pharmaceutical or coéhetlc conposi tion

conprising a conpound according to the present

i nvent.ion and a pharmaceutically or cosnetically
¥OEES5EEG| e excipient. 22 The present invention

Xel pdesed@nias CCHpPUEEOQf CED| bowiaHpHyenRy alepoesahias | an

E%an Za%id?HQEBtionally substituted by one or more
halogen atoms, advantagecusly flucrine, or by one or

more CF; groups, and n=0, 1 or 2

‘or X represents CH;, C=0, C=S 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 CFi

groupé, and n=0 or 1

‘or XR; represents PO;H or SO;H and n=0, 1 or 2;

R, represents H, XR,, a C;—-Cs alkyl group, a Ci-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
atomg, 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,

CﬂpH{/LW/COOH

o]
Y

0 NH,

for use as a drug.
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"HZN' 1 X~R I 5 wherein: X represents CH2, C=0 C:S or

CHOH, Rl represents an. anmia® acid, optionally
substituted by one or nore hal ogen atons,

advant ageously fluorine, or by one or nore CF3°

groups, and n=0, 1 or 2 10 or X represents CH2, C=0
C=S or CHOH, Rl represents a peptide containing two

am no acids, each amno acid being optionally '
substi_tut ed by on e hal ogen _ at ons,
advant*8yeataoeors ahlng%eorc&ﬁ@oﬁpdnoﬁécéf§ln@foGﬁs the

- gikgEEt oinderdSion K&Y aspr asend sdR(BHi or rSPBHsanded by

=0, . r _2; R2 repr nts H, a Cl-Co6 al kyl
§¥§h5%l Q§fn@%9€§F%P§y 9 Fggﬁ ?Elan aryl group, the
al kyl, aral kyl and aryIN s being able to be
substltuted by an am ne? ). a carboxylic group
(COON), one or nnre_halog at ons, advant ageously
fluorine, or one or nore 2/groups; or the
pharmaceutical | y accept abl g\ ad Rtlon salts, isoners,
enanti oners and di ast eHeli songr s of same, as well as
m xtures of same, 25 with the,exception of the
conmpound CH3 CH3CHZOOOH O f""~HI NH2 O NH2 for
use as a drug. 23 Advant agepbusly, the conpound

iLng to the present invention for use as a drug
B I1: H
IS Teprésented by the follow ng general fornula I
H2NY 2 (CH2)'

/,N
R, represents NH—R3-—(C=O) Ry or COR4 wherein
Rz represents _

- a C=Ci;z alkyl group, advantageously C1-Ce,-
optionally substituted by one or more groups
chosen among a halogen atom, advantagecdusly
fluorine, a -CF;, phenyl, phenocl, -COOH, amine or
phenyl group substituted by one or more halogen.
atomg, advantageously fluorine, or by one or more
CF3 groups;

- a phenyl group, optionally substituted by an
amine, an OH droup, one or more halogen atoms,
advantageously fluorine, or one or more CFi groups
and

R: represents OH, NH;, a C;-C3, alkoxy, advantageously
C1-Czo;

Ry represents H, COR;, or a C;-C¢ 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 represents an oxygen or sulfur atom, advantageously

an oxygen atom;




10

15

R H2N 1Y 5 11 wherein: /, Rl represents

NH R3-(C=O R4 or COR 4 wher®&in R3 represents a Cl1-Cl12
al kyl group, advantageously Cl1-C6, 10 optionally
substituted by one or nore groups chosen anbng a

hal ogen atom advantageously fluorine, a -CF3,

phenyl , phenol, -COON, am ne or phenyl group
substituted by one or nore halogen at ons,

advant ageously fl uorine one_Qr nore

§Foupse PQ%H@H?W@F@&BY o&?ﬁ&ﬁgﬁwesueglﬁlttw@d Sﬁlﬁﬁ

'ah@bfh%a:‘san ORI QB r ONENAT dIBEE ch@blgemedtO® same, as

ntageoug qu%rlne or one or nore CF3 groups
G R P88 RS SOHE N, & CL- C30 &l Koxy

‘advanndganuagyouényCZOthEQ cempe&adtsaﬁpoeﬂﬂhg okoa the

ﬁ%egéﬁg'ﬁ¥ke%E?BR ¢l gaal Ly o SH?%% ?§t§Q1QXt889 @Bng

| ogen a vant ageousl ine

%ﬁ% 207 no&p CF3 gr%Heﬁ; 253,n=0, 1 QWF reHresents
an oxygennQr sobiur at o vapbageousl NXY gHIO
at a4] of the phaWHﬂ¢p iqally acceﬁg addltlon

salts, Q@someps, enantioners dlastereo

same, as wel| as m xtures of sane. Advantageously,

t he compound accofding to the 5 pfesent invention for
use as a diug is selected anor® H2N H2N H2N 3

HoN HN

HN
2TFA cooc; O N COOCH 2 H
HNZ N~ -CO0CHs N @2 LN _CONH,

2 H :
0 ~ CH,
\t/ Hac /\/ A

2HCI :¥\ﬂ/ COOH HoN HoN
2HC! 2HCI
\/COOH
T

H,N
HoN HoN 2HCI H

| l_ _N_ _COOH
2HCI oo 2HC H o oon HN"E ~
HoN"2 H,N ~ o - ‘
2 2N H
o °: )

11 12

I

H,N

_ N
2HCI H 2TFA H
H2N > N COOC1 5H33 ]\\r N COOH
2HC :I\H’H HzN:%\H/ YT HoN ;
H

HN7 2y N COOCeHss o = S xT/
0 he

13 : 14 15
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H2 1 H2HC 1 H 2TFA H 2HC N~-COOH H N N-~COOH H N N
COOHHNOY 2020 :RYI251 2 3 H2ZN 112N H2N 2TFA
H2N1 NCOOCH3 2H ) N~COOCH3 2HCI N~CONH2 \/ 'H O Y I
M YHNOCH | OC | 3456 HN2HC N COOH H2N
HZN H2N H Y 2HCI H 2HCI H o CH3 H2ZN H N COOH H2N
NN-~COOH FI 10 CH3 0 YO 799 HNH H2N H2ZN 2HC
N COOH ~COON H O 2HHI 2N NH Y COOH 2H HH2NN H H2ZNi O
or 104,}N12 H 2N HzN H H2N 2HC H 2TFA H COOH

~
: HzN '
5 :\(CH3 2hc ]\H/H COOH
HoN= N
CH, " H
16 17
N 2HCH "~
QHC;I Nj\!f \/COOH i N~ o N~
2 NG COCH
0
18 19
HoN HoN .
2Rl N coon 2 N._COOH HoN
HoN 7= ~ HoN 2
H E Ho 2hcl COOH
21 23




2HCI H H2N vCOOC16H33N | -/ NvCOOC16H33 O HZN H I \ /
SYIr O\ / 1513 141526 H2N 2HCl |1tCOOH HZN
H2ZN S '/ CH3 2HO NH 1" N~COOH CH3 HZNH O 16
17 HZN H2N 2Hg N H N 2HH N N~COOH H ~2COOH 2Hg H 2N
z |l I 2N HHZN OOOH O %/ OO 18 19 20 H2N HzN 2H
H2 1 NYCOOH 2H H2 N COON ZNHNH OHNH O 2H H N
NYCOOH 2 5 021 22 23 H3CYCH3 0 r000H H2N N H2N O
/O(QNHHO—IHZNNHZHCI N-O(Q—NZHCI NCOHOT CO

2HCI o 9§ 2HCI
PP NVLL
_ H,N ; H COOH H,N : COOH
O CH3 : CH H,
34 35
HN
2HC H\w/ﬂ\ COOH
H.N -
2 : ﬂﬂl\{ N._ COOH j\W N._COOCH;
_ O CH3
36
‘H,N
| 2HCI
' HaN. H
HoN 2HC| FEN:l\n’ Ny 000
2HC! _ CONH F{N COOH
20 St t - O
5 COOH |, ,
41
mm
2HCI H
\ 4 N.__COOH
HzNJ\H/ 2HCI
H 2HC[ COOH
0 2N vCOOH H2N
42 44
H,yN
3HCI 2 ](\'r COOH
' 2TFA
HaN Y ]\/ H
-FbN:LT( N._ COOH HN \/coo
\/\/NHZ ,
10 45 46 47
HoN
2H£FN -~ H Zret N._COOH
N.__COOH N
HZN VCOOH HO = HO \l\
' ~Co,H ' ::: “CF3 | CFs

48 49 50

I
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HZN H Y 2HCI H2N H NH2 H2N H O N ' - COON H3C CH3 , 24
28 29 H3C O COON CH3 H H 2ZN H H2N 2HCI N-COOH H2N
2HCI :-y O ~ CH3 H2N H3C H N 0 TCOOH 10 30 31 26
H2N H2N 2HCI N jH3 2HCI )yN, _,~, Y H2N _ H COON H2N =
HCOON O CH3 0 CH3 34 35 H2N 2HCI NO COOH HzN H2N N
2HO N~COOH A NvCOOCH3 O CH3H p H2NHO 36 37 38 H2N
H2N 2HCI -N COOH 2H H2N H CONH 2H HI 2N H COOH H2N H 0
2Nz 5 00 ~COOH 39 40 4y

H
HoN N.__COOH

2HCI H _ HaN" A 2HCI
N._-COOH o
O -\\\/\

and F
51 ’ B2

or the - pharmaceutically acceptable addition salts,

. lsomers, enantiomers and diastereocisomers of same, as

well as mixtures of same.

In a specific embodiment, the drug according to

-the present invention 1is a scavenger of reactive

: carboﬁyl compounds, advantageously an inhibitor of the

formation of advanced glycation end-products.
‘Advantageously, 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

proteins, for the prevention and/or the treatment . of
the deleterious effects of the ageing of an organism,
gaid effects being the formation of advanced glycatiocn
end-products or the cross-linking of proteins, or in a

patient for the slowing oxr 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.

Advantageously, the drug according to the present
invention is intended to treat, prevent and/or slow in
a pétient the progression of diseases chosen among
rheumatoid polyvarthritis, Alzheimer’s disease, uremia,
neurodegenerative diseases, atherosclerosis,
microvascular and macrovascular complications of
diabetes including diabetic retinopathy and renal

failure due to diabetic nephropathy, micrcangiopathies

“and macroangiopathies, cataracts, amyloidosis

associated with dialysis or with Alzheimer’s disease,
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35

H2N 2HHI 2N N COON 2HCI H2N H 2HCI H2ZNH H OH N
NvCOOH H2NN COOH z H 11 4H2® 0 42 43 44 H2N H2N
2HCI H H2N 3HCI N COOH H N NvCOOH 2TFA NJ N COON 2N 2
HO H2~ H/O U-,,INH2 Y H 10 45 46 47 H2N H2N1 H2N
2HCI N~COOH 2H H 2N NvCOOH 2TFAH 1 NCOOH H2ZN H O zN J
HOI H. CO2Hv CF3 CF3 48 49 50 27 H2N 11
2HCIi2N HH N HNCOON2HCI 2 Hy NyCOOH 0 H2NH E O
and F 52 or the gpha,r nmaceut i cal a%c%ot abl e
f@dﬁ]i%”tﬁ?%a‘ilt - SeRRE NG4S o et ental
d:loﬁﬁi1&j1&ﬁ1§orre1rmb@ftlsﬁrralc683 5 pRtbnds nredal eiadflure,
s ne. .l n a specific-embodi nen t he drug(gccord ng t

o|5quecse Ry e REFONSTE o 2 %/%rﬁrﬁ FOoY SR agre-

owlkahgd Wdonpoaids, d aslvadeag eand| poaphiynhabathdr tof tiveat
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
use of a compound of general formula I or II as defined
above for the preparation of a drug thét gscavenges

reactive carbonyl compounds, advantageously an

Ainhibitor of the formation of advanced glycation end-

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 crogs-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 formétion of advanced
glycation end-products or from the cross-linking of
proteins;

- to treat, prevent and/or slow in a patient the
progression of diseases chogsen among rheumatoid
polyarthritis, Alzheimer'’'s disease, uremia,
neﬁrodegenerative diseases, 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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formation of advanced gl ycati on end-products. 10

Advant ageously, the drug accstding to the present
invention is for the prevention and/or the treatnent
of a state or disease due to the formation of
advanced glycation end-products or to the

cross-linking of proteins, for the prevention and/ or

the treatnment of 15 the deleterious effects of the

agei anism .said.,effects bein

FERrRngRelR didafedd giauvibhc” chavprbac SisrorAgntal
crosgikinksng éfalpeiei nslcexy, | wharordat | eshaflor faheure,
S or st f th reSS| n_of
c%ﬁ%%ﬂggtloéggreéﬁé¥%ng r om |a“g}% Yo"3Frgees, age~
ctaphredt rbsympgdgl tiisgrieos tohned frsretie gind to treat
agg§m9egtg§¥cggh8gr§nd products or fromthe cross-

I nk |n% proteil ns. Advantageously, the drug

accor di g Pﬁeﬁﬁ%tp%%g%%¥lomn@%ﬁ@lBﬁi@§e$n¥%n@e@e¥@pd for

ttﬂét ,pﬂwﬁozgh(yrﬁ/oﬁzl OE/hlen tgéa@m@ﬂlﬁl e tahestate or
ressign o eases _chosen ano
pgf 3??ﬁraF?s?oAﬁéﬁe?ﬂEWaElﬁPs%gs@ggﬁ ﬁ# Ycatlon end-

npucddegenesat itue dﬂ&ea&&&ss&ﬂh@kﬂﬁglebﬁSIprotelns, the

3%39% ee\;(ﬁléf&ll alr ur%?poﬁa%r 0 a%:(j‘:léla%rme%%np ¢ aEh% nsdé){ r]—:t%:vélous

fes inc etic retinopat y and rena
faffaresdwrd t ohei am,ftir@g neyhr epatdnganssr.0angidpat hfests

aﬁé1ﬁ§CERQHQb9aakabﬁsofC%ﬁyéﬁaéa/g&g@é&f&ﬁléhd products

associated with dialysis or wth el nmer’' s di sease,
28T PARKICKOST < 1Kd89s €T rrfisins s, CEadht PePatient for

bumlo sdlﬁﬁliﬁ{g Qﬁﬂgthéo%toﬁplﬁb@tlcﬁf uleger Sp%:lécﬁi’@@lsﬁon of

renal.failure, chro ena si s, anmmat ory

o LERL R Ch e relﬁ?%ﬂf?ﬁ%%natl ‘aﬁsord%+€b%ﬁﬁﬁ' said

p@mmmy1¢at£mmbtnesubaingSfeamlyhstdggveanmﬂwsﬁfEmﬁmanced
QQJY@IE“ @Epgﬁl&ﬁ’uc}t@e 8 %lﬁort(ﬂeng %gsst Ij_]?nklng of

ent I nventl I's for a ration
rm%@lm@idi fpvnghpey t rﬁﬁéﬂ@ﬂéeemra%mﬁprbmn@icm eslewing

the 2 patient of the progression of diseases chosen
among rheumatoid polyarthritis, Alzheimer’s disease,
uremia, neurodegenerative diseases, 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,
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
earlymstage cancers; said wmethod 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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10 use of a conpound of general fornula | or Il as
defined above for the prep&®tati on of a drug that

' scavenges reactive carbonyl conpounds, advantageously

an ‘inhibitor of the formati on of advanced gl ycation
end- products, advantageously for 15 - the prevention
and/or the treatnent of a state or disease due to the
formati on of advanced gl ycation end-products or to

the crgss-linking of proteins,.the reventi on and/ or
the trEMSerin Pk TRetel REPTGH RIRES o 4 KEFUS or a
auiea e oduaicak gamdsumossiai idbref f ecinpri@ihegi ngat hecompound
f i cat i end- products or the
c%%@#%%%q%g%%eﬁ%,la%%%l%g'patient for the

sl owi iRpist comPeEoppPRy of thaige ocresbeorfogfuulated for
CAURL th LAl Dot eSph Ui R 08), di 3BeHe%: n8Al Guman  being.

conplications resulting fromthe formation of advance

- BOHIILaVPERCENRIFVAINS 6P fiHemn LHEAEMBES- |3k AY othe

PO @ iSon -t d bd Ieddatdd eVeid aftiss S Qwd b daldLMre
t he ﬁio ression of diseases chosen anpng rheun%h0|df
Wi t18, APYHei fer "8Xi s¥asetCur Bfi 9 SW3paPle  tor
reedmiodiegeredriain ey ditse abiess s atveras gaareagiexrsal route.

m cr O\ﬁrc'%ﬂe‘?‘rpu%d‘%q.[at&vcaaslc% poC 'Ha%{ incsatoixo@reuol%% of the

di abet'es 1 ncl-udi et c retinopathy and r

fREGIATE dievent dpabdiore erephr opabhynankds oshdicopatitess.,
afyek FERGIQANG opat hhesaveabAkact Sir AMBUAAASI S B8cal or
associated with dialysis or wwth Al zhei ner's di sease,
IECR) kPAEGRIStEREdRTe, BiRgiAATiYE dagrefdsnt can be

- lmiorideidadd  gandhii©nBogd abeting, ulger s, ®shxOREE with

renal failure, . chronic renal dialysis, _inflammtor
dieSasd ol PhATIR et FE T S0r dBP s SRadie oF to
pgornping i Swinthhile turbdt ddseedidaymss tiagd whndensns Ther oral
RIS d AMEYH ONs@li50 LE! aLER1 L83 "gfehgﬁiiw cddfules, .
prevention and/or the treatnent of "a state or
powders, granules and oral solutiong or suspensions,
sublingual and buccal administration forms, .
subcutaneous, intramuscular, intravenous, intranasal,
intraocular, or rectal administration forms.

When a solid composition or drug is prepared in

tablet form, the principal active ingredient is mixed

~with a pharmaceuticai carrier such as gelatin, starch,

lactose, magnesium stearate, talce, 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 continuocusly release a predetermined gquantity of
the active ingredient. -

A preparation in gelatin capsules 1is 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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- adOmmed falbrgensi gt aptor gﬂﬁe%
the present invention, as fined above. 30 Thus,

di sease due to the formati on of advanced gl ycation
end- products or to the cros8s-linking of proteins, the
10 prevention and/or the treatnment of the del eterious
effects of the ageing of an organism said effects
being the formati on of advanced gl ycati on end- products
or. the cross-linking of proteins, or in a patient for
the sl owing or the stopping of the progression of 15
conplications resulting fromdi abetes, said :
conpl ife RYFALF N tJthgSYF‘éPn PRe e dKikt L6 Mol a8d\PaTkEdn
gil')@abbeﬁlvendrﬂg‘mcdrﬁ: 0R16AGMUith CAOSHrddddfidly 8hd an
anotlse for t he % eat_nment reventl on _and/or, sl ow n .
SIS 7 PR pPSg Fosel DR or i 2956 s 2B 088N 56
amfrtg pﬂtsurcﬁsomd qmnlwaamdﬁradljcsc AI zhei mer's di sease,
urem r hatd s§ cleto
T or o e o AR el SSRGS oPhaE 28 cBhy Yohieain
ditthepesivacliniimrAidnbetine &emlﬁ@myww@ Cerglersion,

fadd wingy dyg LasgeabebnC NRRIVLOPALBY wehCraangh pRatiRS,
25 and macroangi opat hi es,” cataracts, anyl 0| dosi s

FEIEHEP T l'?“{ﬁ%?lei’sqrss or with Alzheiner's disease,

Par Ki rﬁ@’pd‘sﬂﬂo&ﬁ%@& ghmghVI&r§ Boabdr@$, with binders
0- d taI betlc ul cers, chroni

con
Ml Gre, SRR I st i S T PR G ter
d:ilseasms'l,yea;ngMer el a;lqntcrlheurrmnec divseder £cand rectal

%Q,,}i}yrétq_,aequ) to treat early-stage cancers; said
nmet h con‘pnsmgthe admnlstratlonlnapatlent in

need @Prsucrpﬁql?t@ftafﬂent brtaanasdbct | 968 qudmtinapcyflar
dra@fidhls acee1dia9 dfeous

tHe i VEIREBHG el SRE¢ 0 5O PE@O’B? a0t sterile
phajaaedlts calsod atpesist | ora:o@mmmmgng @shamm@lmlmglcally

. r.al t r.esent nvent | Sai d OITpOSI tions
S R B Ao g BB o 1

rugs can of mu
marrmaITQe |mttucﬁ ngnpuedaebsi mpn be also formulated in

microcapsule form, opticnally with one or more carrier
additives.

The active ingredient can also be administered by
topical route. :

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

The compounds according to the present invention
have a tensor effect on the gkin. 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 1lotions, £foams, gels,
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'Dosing varies according to the treatnment and to the

affection to be treated. SaBd conpositions or drugs

are provided in such a way as to be suitable for

adm ni stration by the digestive or parenteral route.

10 In the pharmaceutical conpositions or drugs of the
present invention for oral, sublingual, subcutaneous,

i ntramuscul ar, intravenous, transdermal, |ocal or

rectal administration, the active |ngred|ent can be
SHARRSHOEY | PRAMS doSHHHMARE /| P UNSt um@skisyh Pody
aRveNtdonare phay MBGEULkEAb] 6Ar WiEhS exlcq pdinfRl %Iﬂ'bltl@lg
hunans Sui-tabl e unit dose f%?%%1|nclude f.or

PR o DI SR s oG to dmprove

-dﬂnsupesperpmmﬂerandgn&&ula&c@mﬁlbnahtgolufldﬁ&aomctlve

SYRRERS! ifg{k;‘hbgu%blféwl cggd lg)ém%al sfﬁ&ié"gﬁééé' Qz%hlcle

forms aneous ranuscul ar, =T ntT avenou

igarpEriase of i¢1tFlﬁ‘ét:uiﬁhrhY@IOKEmT@PYhGﬁilWL‘@ﬁ?%t g@h or a

s coWkeR na ngol deQQﬁfpoééfb&E‘y@étl%}@elﬁum&Par ed i Ag
tablet form. 't principal active ingredient is m xed

P &%%?cem i EE?P%E‘?rFéiaa@ﬁcﬁan tyerrbtpse yekicdes
2Zprtadiiidse;, nMagnasydrdsiiERI @t e phagleC, QUSpErabic Qm  a
ﬁtalo ues.. T@F tabl ets can be coated with sucrose or
SuitablE Tt erials or the tablets can be treated
so than tadylithave éxteridedcompdeibyed actdoridtiyncando the
h (i puo I redet

o et O (SRR e, Bl enegeany
i9Pngeliat ien Phwpdeilegiicaldht mqq?@@t@}blemrwdngnm hénagenegal

iddediSfly Wddea gt YentreaRd BYcHOOM | agcéﬂslgl X'é'éh%rs
obtained into %oft or hard gelatin capsul es.

. FFep8l¥Era[ i ntSYr uﬁxﬁ‘i“p%?r Xi TRE%r rﬁ%n et alcr?nttﬁén a

awtsmee iicagliedient pabongecant heal byeatesptaBhd axcipient.
AU SCRLLE o A5, UE1 | 28 afd avaring 4gentnang an.Ag8thas
t prOV| €s SU|FaBIe ol of. d

exhibiting sultable 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 PVP.

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

preservatives (0.15% methyl p-hydroxybenzoate). Said

composgition 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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5 Water-di spersi ble powders or granul es can contain
the active ingredient in a ABxture wth dispersion,
wetting or suspension agents, as well as with flavor
correctors or sweeteners. Suppositories, which are
prepared with binders 10 that nmelt at rectal
tenperature, such as cocoa butter or polyethyl ene

glycol, are used for rectal admnistration. For

parenteral, intranasal or_intraocular admnistration, -
ST THY Sy epay il F95R” | nEPEHECAdueBs TS SIILpe ici e
i Inyod 1ot incp algarer ss admittihomsnadr  sgdreirid evdugrect abl e

sol ut i.ons il N8 Bharimesl 0gi.cally . somatifligs or
fanal or et Mg agenst S. € active

i g edbenet tanabeiakgeifigr yleattegnitn ofvi thecakinl &y the

;%gimtji.c%g:tii&{‘aldfy Wit E‘ofﬂﬁgsggigﬂr ec&%fﬁrgfn%éqa compound

. The active I hgr eal ent. can al so

 ARAINEINEG &P e RFASENT roMent iMfe present i nventi on

al so relat ggbli-eviBeieasNehissd usiein ateenpPpsfework of
cordi ng tg.thg.g)r esent_invention as .25 an PA_3
artiS ageRETARG FE8 r uctifF i ng 2&ct i vECThg¥Rdi enPH2 3~

- tdiemeipicerapisomErd theipapi DABAy2derFdiamandbatyascan acid

%Hﬂée enkggeggkhggtkggreq&gntthhe CQHH%HRHS or 2,4-
aqcop I Ng { . e pfesent |nv§n [on aye.a tensor _
effasginadmtiie s ki d ThBxSBagipeingsuadinhf seeidd HBpC=1-

- oral (Dimd R 161 1P EpyiNe LeHBhicG YodahafigRceut i cal

conposi tions. according to the present Invention can -
B’&@WO&?@&' f ot IR Imtstdrydie nRp td@acdie rodpreirate,
B sdudexydar®margad i n t eeAf-aie leepier ivsed fercid,
tlg%sﬂ:teytpe ofdr:%uardm_ni stration, i.e., notably lotions,

o8 S Ay, @i persi ons, sprays, shampoos,

ser umghemgsdeserttodyrvemtlikg, orildr éambetiter exeleplseood in
\Méﬂéfaﬂééﬁea“Ehéﬂﬁﬁade% 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 modification 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 mM) 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 identicall to those
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‘prOV| I Ng a

in particular cutaneous penetration in order to

i nprove the properties and3#he accessibility of the
active 5 ingredient. The forms can be a singl e-phase
vehicle conprised of a neutral hydroxypropyl cel |l ul ose
gel or a gel containing sodium
carboxynethylcellulose. It is also possible to
prepare creans and two-phase vehicles containing a

hydrophiljc e dlsperse ina 10 Lipophilic ph se
I@% ‘% goﬁf npositionCFERBIARAg Mg Ktk Gl
Eisasanitsk n(\ﬂentam,u@:ﬂ:rimmymc&ﬂ@ﬁdy fidtgs

gener al.l nt ai n ! i ol_oqi gal | cceptahl e

medi urqr:l] e}’n(?r a-° ntg'n%%lemrr?g u\?\%t e?é’be%r soda% é{PeL'l(J:cﬁfor
dwaal C@hpdmndet kecortingr o ytbes prayerdxanpientibey L-
RIS, SON Ekdindl o C0F TellC A La O PN GEULRERL! %o)
accept abl e exci pient. exci pl ents can ect e

%n@n%ehmuweélfé%ﬁtbpﬂﬁngr@ﬂq%l@fc@ﬁﬁawaitypﬁl It
Wt H@%k@éﬁv‘é@ e el mdNFTRILS s W& prevented.

pients J ude nat ur al ? ﬁﬁter squbIe ol
gﬁﬁh d? E%%ﬁ?d%@e(iﬁn RanCvgani- &ﬁroﬁgﬂﬁéﬁrguﬁpo
p(ep}qe nx ensg) mmr)l lpo?ypmml dixsi ectcibdh ulwskumker iMEL ipdes of
uch..as net u Xy.pro cel | d,
ﬁ:y rc%%)?ﬁlr oﬁ“ﬁ% met’h ?géiﬁ uf m%zg we empa%ra;ﬁh ene?‘l%c ci
ol yegrts A: ZEOpad d)(dr%er’-@A.caErQﬂomts BPVRO 640 P@%CN/HzO +
lAstl yrra; PEry %eaxskgkha%h’a tdye ab% Ry (ehogse 0 j2dds

tothis cosmetic or pharmaceutical conposition
@&ﬁﬂ@ﬁ@fcodgeﬁqeh@nexéﬁbl@%t§1§uéﬁlasP hagdromatograms

@gﬁyaawed_genamb akgohol , humectants (glycerol), 30

di ffusj,on agents [ anti.bacteri

o ccoruaread S eEat ot Tho Grp e e Ao B, Pty for

mnposanmp@m@anaﬂlcmddagt aia shef Foteaere, stabnticer s L-

SRS f'L%'ils &e}tﬁrﬁ}%f@e $: P& ﬁ&éﬂbvﬁ- mr%gksﬁﬁe §3
ary Or posSSi synerg 3 _

& ect. sqnaat@@teltemﬂﬁs egeeiﬁtfulalateuqn@ fraqumq?@éis by

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

Symmetry 300 (4.6 x 250 mm) column, injection volume

100 pl of reaction mixture; flow 1 ml/min; solvent A:
, H,O + 0.1% TFA; solvent B: 80/20 CHsCN/HO + 0.1% TFA;

linear gradient: from 20% B to 60% B in 15 minutes and

. isocratic from 60% B for 10 minutes; ambient

 temperature; detection: PDA (chromatograms extracted at

215 nm). The compounds according to the present
invention  prevent the modifications induced by
meth?lglyoxal.

In this figure, (a) represents the results of

- 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

1) . To obtain these results, somatostatin-14 (0.03 mm)
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colorants, collagen, chemical or mineral filters,

~hydrating agents or thermal 38pring water. The present

i nvention also relates to a nethod for the cosnetic

- anti-ageing treatment of the skin by the 5

application of a conposition conprising a conpound
according to the present invention. The abbreviations
used within the framework of this application are as
fol | ows: DAPA=2, 3- dlanlnopro |on|c acid

DABALRC SRR S ﬁaba’tlﬁrioc Y 10 WoBBREPSFEE futdiron PH
tD.4he camtaiyindr @,4-M dlwdmnobtwwn C &€i dyithout (a)

R AINCE] L T TR s | (fagnd (@) or
Hitdr oghéendde,(bHOB= ledwymnmdeh eagodvrd dzgl EOhy.'diEatLB:esent
BacRs XYLl By | so THACHA b qroagptic. actd, - 15

THF=t et r ahydr of ur an e present 1 nvention w | | be
bet t erf ightied &t duesant s dihe arpmarkte htginpsd &y HPLC for

wherei ncorl‘l:ﬂaélhekﬁ&s lapEEseMS thHeraaMpRalenhve ﬁfJ&ﬁh%:pf -
%:}g_bo_n aven ers |£ t he form of d| Rgdrochl ori dge
r e

g TR pt Bsent-PhvBAbTYRlatg*pRele 23) and
Wﬂme’ut“e@/@ﬂ@l@“ ume modi fRN@&?eomofmcbdthﬁ.hlda[tlons

£
|nsu |r‘1:y| skg?t %I ca%l Xf‘¥01§ OWI n%;Bﬁ gﬁ%%fel %g\?ﬁntsh are as
et lnyttw yoXall 8i.n Syheepreseiite de -#bsenczsofmm) column,
di: IO REANRDIES & - p125ofn§egbﬁl&9 B34t 'dalugﬁd to

i nCubated in V|tr0|n osphate buff

/AP i Jokreai hi Y/ oin NFREEﬁ)TaWJFﬁ Pl Ryl qojosest (B 4H20
M) oi, nst herpy e%@l%r&f ﬂh cae“cb/oml cuseryepgens 4198 rra;

for 21 gours at l.nsulin concentratl on jis
ﬁl‘;’%%ei?rxedg BFCEBEE (ggrrezoc‘on& tFOnSEs B30ifn 1Y giigndesi
eguirce idrpr egénts thes G'm‘[‘f'paPMI \(ehebfnecbgrafnst lextracted
dc{tc ?Egn%lll'ﬂ())sca?ﬁggeé’cﬁn dé}_ngaogo ehe present

I Ca I NS
elxpfeaﬂtrmn dresemdi tur@nsnoair:éuc@é:mqrmaltq é?Namsék In this

figure: (a) represents the results of RNase 2A; (b)
represents 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} represents the results of RNase A + methylglyoxal +
L-DAPA-L-Leu (example 1}. To ‘obtain these results,
RNase A (0.08 mM) is incubated in wvitro 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
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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34 described in figure 1. The conpounds marked with
an asterisk (*) are used iashydrochloride form
Figure 3 presents the results obtained by HPLC for

‘two conpounds according to the present invention, L- 5

DAPA- L- Leu (exanmple 1) and L- DAPA-L-Val (exanple 23),
on insulin nodifications induced by nethyl glyoxal. It

-can be observed that these nodifications are:

prevented. The HPLC conditions are as follows: C 18,
NRPE-OAE 6 3CH50 MPFFPRLE unAl | APect BT SESISe OF

HMbadade off Meulededlaikdl xgMae, flow 1 m/mn;

tenpergture 40 C. . sol vent A O+ 0.1% TFA; sol vent

B Bo/5 CHECRPFBD + MY TEAST | nRRPAP R enc Db

BawBEnd te ke presees; ideeectibonconbati s2E5 stmp PRA |,

(shr gr tracte t 0.nmLy 154Fi g

(&b Q\?}?%Q &N a (Bft ed,a %@%@s Hg%al'fo(r}ﬁ t%& ) , or

prese the 'resul ts obtalne )

Epsundg) acedfdi i) t o thespersental) nvel)i oandL- (e) , as

DAPAdwd-eu (exanple 1) and L- DAPA-L-Val (exanple 23),

on .so tostatin-[4 nodi fi cations induced by |

met hy "Gy oX3PP L HEE C YondRt iFgHE%r 8chd ¥ | BRBtige1@tlkyl

Zé&lt%dd‘mﬁitlg 300 N-dpBore 25 njmﬁammn}w?cidljlqeb'}rore:cample,
me reactiron, mxture; ..l ow m.n;

o E L A AR B R I
£)0. 1%iTFA;, a1 nearoxgeadicent : sfalomria0% B tasveG0beRdausly
] i SO j % or i n :
e e e e G e B B URP ot asraence
SATHA%R 2Bt aC e nfstehe cBifouRds BRE 0AdIANgHEBL t h&or
RS, | NHaRhhoAgphe¥eEpt thedPdi higGatkicqaes | ngdticed-oom
?y _nethylglyoxal. In this figure, (a) represents the
eSS & 30 somatostatin-14 alone; (b) represents

- the red®l t saldfal sosmat hgfladvinsid +afet hyhgl yatdly]l (@ster

R ° e SEBRLIOOT SORROSLAIAISS Jyyen siom
eeyest@gesusiy rigsthe g9lvent THF/MeOH/H;0, MeOH/H:O or
H,0, 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) advantageously 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 wunder inert atmosphere, and heating,
advantageously at 80 °C, for two hours; '

- —a@} deprotection of the thicamides with di-Boc,
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 advantagecus embodiment, the compounds

according to the present invention can be produced
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30

. 35

somat ostati n-14 + nmet hyl gl yoxal + L- DAPA-L-Leu

(exanmple 35 1). To obtain tbBgse results,

somatostatin-14 (0.03 M) 35 is incubated in vitro in
a 10 nM phosphate buffer, pH 7.45, containing 0.1 M
NaCl, with or without (a) nethylglyoxal (3.6 MV in
the presence ((c) and (d)) or the absence (b) of
conmpounds according to the present 5 invention (4.3

mV) for 24 hours at 37 C. Figure 5 presents the
RSN EEI bt &6 nklae ppekbre dsecribese lﬁﬁ?ﬁ&ﬁ% i.e., the
aleﬁ;sm&mérg:a&drheaﬂarsﬁwt(nnveml@ﬂ ste @APA laddd €(2), or

(e Ie 1 PA- examl e .2

% RS Lg%)f (e& ‘Lil)\/gg on BNGZe & qca'?tr’rdon(sfl )yo °OF
|crﬁjL3I31bd3y(ME,t hid glaymiads) HPLC condi ti ons are as
follows: C 18, Symmetry 300 (4.6 x 250 mm col um,
i njection volunme 100 pl of reaction mxture diluted to
1/ 10; ¥ ofoupding nreaehpenat ofe Moptrteote@ntcaxbapdic

| *a&aﬂsﬁa%,anﬁqw%uﬁaﬁg/ﬂ%&w H20 + 0.1% TFA; 15

[fhear_gradient of 20% B to 80% B in 20 m nutes;
det ectfon? \@tuBHen nof ppa CriiRL GGrishs (ERFr sstaswple,

TAHNLS DARA, TMSmnmmdgr?qw ydi pg. DOmrgJSE Db%&p@trly N-
i nventi.on i fications t.0 A.

e ey PRl TR R R i ey acid
@Dky20 ersﬂmxes(eint]srrtnh:el r eisuldischoforfdMaesehahet (5. 0 ml) were

; @dhg%g%oxa (Foprrisghy casnoeile [Sould S (Oh MMt

EEBT eébn? smppd) r end OB (Rl\lés@ml-i me@ri@l gh?ox@aGrtlon

lariQARAL - Vals (@@&%@ 23} rb&&h T $rd heyvastldrs: .
of RNase A + net yoxal + 25 L DAPA- L- Leu (exanpl'e

Feter, Bpe a.%@%s@gﬁesﬁhﬁ SATURRKEe Eﬁva(ﬁﬁ OB’aﬁMe}?tsraCtEd
wickbakedatn ViHe Ocombandd0 m@a@h@s glaa_gtee:do uhéee, wtdhed

't%gdﬁﬁgsléfﬂe&?(‘(vf“%ﬁﬁc’“f# T O et M e

d@ra&:@opdl MNH280. t bad :ﬂhepr eSehteradentThen {B8/ent
EA en ﬁ&r-faegas ﬁ&dé’@ Gedildhl €9 R’ LAR" SSEILS the

resmdue was 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,0 or MeOH/H,O 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 wasg acidified with an
aqueous solution of KHSO, at pH 5 and then extracted
with an oxganic scolvent (preferably CH,Cl,). The
organic phase was dried (Na,S0,;} and then evaporated
under reduced pressure to obtain the crude acid, which
is used directly in the following reaction without

additional purification.
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growh in the presence of conpounds according to the

present invention and conpod®ds according to the prior

art, in particular am noguanidine (AG and 36-

di am nopropionic acid (DAPA), in the presence or

absence of nethyl gl yoxal (M5 . The general nethod for

produci ng conpounds according to the present

i nvention conprises step (a), 5 or steps (a) and (b),

or ste éag or steps (a) and (d) or

steps {a)s : : N9 @

an ammo smgmtl@m pemt | ﬁepﬂbkﬁbteasti&lpé@tm@bgpcf_rbgig&lc
tecte am n c or_exanpl e

SEE B et Th 02 AT HEaGae e ek add R et ated

c&tgamqprtsolt\eamxe,raadnmnt ﬁg:eoushyeedl thl ononet hamers. The

ok Sucgé#ngoﬁ%%e | YoakeA0R M fhad A MDY HABGHEEn o

J;PQRHéie @d@ﬂ&mwderoom 15

tenperqat WiRparde ik s Lt the al kyl
ester _ obtai ne ously wth Li OH,

advantiyEsay 8 nr{aﬁgeE‘EI vé%tlT‘Piﬁ?MsOW"’}*‘EOa Qe abh at
amceHzeo tehenoaant dohi cafl | ahe @h\@aaﬁtagﬁaauméntmbhedambove

: Sﬁgrke aci d)20 3? gtelp?‘qgg‘gct IKI(;IEOZL aitlﬁenef\l- pltI i Pglfﬁ§m

dfemdsgratagiad vbtiaknean i mrgap @b)noa@hameagefblmsl y:ewictthon
:%ﬂ%ﬁdgk dﬂé”&ﬁ%%éf@d-@ﬂ@ il 8 nat ft#1 sol ent

vol ati | nponent S, prepar at | on 0 | oam
Wsao%l%mb?ﬁ'b‘?d an@éfm@@trléagewd% rreugept m%essure

QbkﬁanéshﬂuétGPW&@) ;nﬁﬂMﬂﬂkﬁgeBQS|YSﬂPﬂ@é %éﬁ”t column'

AR LSkl O Polrt l i otain

mheB@@rrewdrmmgmmom protection obtained in
step %q) B¥p£ggeCtion of the thicamides with di-=Boc,
tert-butyl ester protection

TFA (5 ml) was added to a éolution of thiocamide
tert-butyl ester with di-Boc protection (1 mmol) in

‘dichloromethane (5 ml) at' 0 °C; the resulting solution

was stored overnight at 0 °C. The volatile components
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. ' '
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- 2HCI j\”,;ll
' Hlefi ('/

addition of TFA in an organi c sol vent, advantageously
di chl or onet hane, at a IOM/téﬁberature advant ageousl y
0 C. In an advant ageous enbodi nent, the conpounds 35
according to the present invention can be produced 37
according to the nmethod described hereafter, i.e., the
i npl-ementati on of step (1), or of steps (1) and (2),
or of steps (1), (2) and (3), or of steps (1) and
(4), or of steps (1), (4) and (5). 5 1. Coupling
reaction ofJWﬁKotected carboxylic acids and am no
BA-TrLewd it on of a diamino acid (for
exanBJe, DAPA, DABA, DASA, Orn or Lys) (1.0 nmol)
pserNy Ny 10 protected (preferably by a Boc group)
and %éiaﬁme/GODﬂ al kyl ester (1.1 mmol) in
di cf Homret hane (5.0 m) were added reagents form ng
an activ@ est< (for exanple, EDC (1.2 nmol) and HOBt
(1.1 mol)) amd the reaction mixture was stirred at
roon1tenperature overnight. 15 Water was added and the
aqueous ph&se was extracted wth EtQAc. The conbi ned
CHOMMRC {FYUENGINErEpIRphes 4 syecessi yaby gwisbh 4 H@@eo
H2O, saturated NaHCOB and brine, dried on Na2$
tdsh fT4%.dred . 6THEZ sdiHlent3 - Afas( Céi/,apmie&éﬁj Lﬁmdleer, IH) ,
I e r s €y an hen t 20.resi du s puri,fied
6§q#fagﬁgb Jﬁ% chr%n%t%grag &’t%'ggﬁgagﬁmﬁﬁ% SH), D78
dicheptdeder Hx, A3 Imazmy(dir olysi s ofz,t henygl kyl ester
To a solutlon of alkyl ester (1.0 nmol

THE/ BEBH K26 Y¥Hzme $EU aP r%%ﬁnQGnﬂé%aﬁure5%a%raéﬂeﬂr
23 an allokqjl%slol utd Qn (aref.erably 1.0 mmol Li OH).

The reaction mxture was then agitated until all of

e (BRTAr miAr 288 eﬁMﬂiﬁd di sappear ed (approxi mately

g—fé{%{éﬂ % tll:uila aCt | 89%2%3)83“?%\{{\&? a2C]I.E§jI fé(?g; Wléound:-

'218.1512.

falp®® +3.41 (¢ 1.0, 6 N HCL)

Example 2: L-DAPA-D-Leu-2HCl
HoN

COOH
0

2

[alp®? + 7.8 (c 1.0 H,0)

[a] 1:»26

'H NMR (300 MHz, CD;OD) & 4.38 (dd, J=5.0, 6.7 Hz, 1H),

+39.59 (¢ . 1.0, 6 N HC1)

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) ;

3C NMR (75 MHz, D0) & 175.9, 166.0, 52.3, 50.7, 39.6,
39.1, 24.5, 22.0, 20.9;
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aqueous solution of KHSO4 at pH 5 and then extracted
30 with an organi c solvent @greferably CH2C12) . The
organi ¢ phase was dried (Na2SO4) and then evaporated
under reduced pressure to obtain the crude acid, which
Is used directly in the follow ng reacti on w thout
additional purification. 35 38 3. Deprotection of the
N-protecting groups A solution of N-protected
dipeptdste k25 boxy! [egpcid (1 nmol) in 3 M HCL-di oxane
(or THF) was agitated at roomtenperature for three
tfiiRMﬁ nedHswgtethe I®rvolaiioNeOx offoHent 318k 805; found:

dgn £d by evaporation to obtain the dipeptide

roc or| de. 4. Preparation of the thioam des

Lavvesson s reagent (1.1 mmol) was added all at once

to a, solution of the di pe‘]'ptl de nentioned above 10

(mjiﬁ‘ 32 ARSIy e (10 m) at room

tenpﬂg\ature under an argon at nosphere. The reaction

nmpraur ejwagy agi tated for two hours at 80C. The sol vent
£dCPPHevapor ati on under reduced pressure.
The residlie vas purified by silica-gel colum 15 '
chr omat ograph CH2C12 then 10/1 CH2Cl12/Et20) to
obtain the conresponding thioam de. 5. Deprotection:
of the thi %z%m' des with di-Boc, tert-butyl ester
protection™TFA (5 mM) was added to a solution of

_tﬂu]g,ﬁhd@ (20ot ert mButsyl ester with di-Boc protection

HFP in dlchlororrethane(S m) at 0 C the
r@s] r*ﬁgléol GtileA: ®a¥ HFdled overnight at 0 C. The

| | mg[t aln :e?@%nt &D (}5\9{ C5eld B3t o bM?’erﬁp’raw_% tQ.

i op e de i n ‘the form
trad . Jaudimacel) ¢ achdS sadif . J25. 'Fthfolj}D)Wi ng.eganpkes (m,

-%r}ﬁ ,giov.%% a(c'd nong '1mffzi,n%H)',| | UStra(tcf °J='6.1 Hz, 3H);

- ¥Cc NMR (62.5 MHz, D,0) & 176.6, 166.8, 52.6, 51.1,
40.3, 39.7, 25.1, 22.7, 21.1;

~MS (ESI) m/z 218 [M+H]*, 240 [M+Nal®';

" HRMS calculated for CgHyN303; (M+H) 218.1505; found:

218.1512, calculated for CsH;oN;O;Na (M+Na) 240.1324;
found: 240.1364.

.'Example 4: L-DAPA-L-LeuOMe - 2TFA

2TFA
N VCOOCH3

4

[alp + 3.8 (¢ 1.2, MeOH);

' NMR (300 MHz, CD;OD) 8 4.55 (t, J=7.4 Hz, 1H), 4.42
(¢, J=5.9 Hz, 1H), .3.75 (s, 3H), 3.52 (d, J=5.9 Hz,
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The foI | owi ng conpounds according to the present

i nvention were prepared by i#dpl ementing the nethod

descri bed above. 39 Exanple 1: L-DAPA-L-Leu2HC1I H2N

2HCI H2N 1 N 11-~COOH OY 1 5 'H NWR (300 Mz,

CD30D) 5 4.37 (t, J=5.8 Hz, 1H) , 4.30 (dd, J=9.4,

5.6 Hz, 1H), 3.45 (dd, J=13.9, 6.0 Hz, 1H), 3.34 (dd,

J=13.9, 5.3 Hz, 1H), 1.64-1.49 (m 3H), 0.78 (d,

J216). A H:|2813H)610 (fd, (3k1) J=6..45Hz(d 3|‘|)Tf61§CHE~IlVR3¢ﬁ5 0.93

Ng 176.6, 167.3, 53.0, 51.7, 10 41.4

4 6J7€661H22r31!{)f21 5. M5 (ESI) mz 218 [MrH ' : HRVS
bt © 0 H), 218, 1 ou

215, 1ok AT hAE As a2 1o e N g 48 Eéamﬂ &%

L5 DAPA-4) 13U2HC19, I-E\ISZI-GBI\:BC(Z]—IGOZ [a)D22 + 7.8

Q +39, 1.0, 6 N HCL) 1H NVR
(”’?fi)o(%i;’|2 %%ﬁ%&ﬁ&% (834 E{%SNG 6.7 He, )1H) 4. 30
(HrRMS) = ¢a8 cz atdl) , f§r6Q‘:1§IIE§§&3©;m (ﬂ[(ﬁ'h) 12@27. 41.6§§ (f&)ur{d:

225?086(d J=6.0 Hz, 3 J=
43ENWR (75 MHz, D20) 5 175.9, 166.0, 523 '50. 7,
39.6, 39.1, 24.5, 22.0, 20.9;

Example 5: L~DAPA-IL-LeuOMe-2HCl
HoN.

~ 2HCI 00
N N -COOCH;

5
*H NMR (300 MHz, CDsOD) & 4.46 (dd, J=7.7, 5.6 Hz, 1H),
4.44 (t, J=4.9 Hz, 1H), 3.67 (s, 3H), 3.48 (4,
J=5.6 Hz, 2H), 1.75-1.55 (m, 3H), 0.89 (d, J=6.4 Hz,
3H), 0.86 (d, J=6.4 Hz, 3H);

‘Bc 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 C39H22N:0; (M+H) 232.1661; found:.
232.1660. |

[alp®* +6.2 (c 0.7, MeOH)

Example 6: L-DAPA-L-IleNH,-2HC1
H,N
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166.8. 52

40 Ms (ESI) mz 218 [MtH ; HRMS cal cul ated for
COH2ON3(B (M+H) 218.1505; fdund: 218.1552. 5 Exanple
3. L-DAPA-L-Leu2TFA H2N 2TFA H H2N NCOOH O 3 ~I

[a] D22 +20 (c 0.5, MeOH;, [a]D24 +1.13 (c 1.0, 6 N
HCl) 10 1H NVR (300 MHz, CD3OD) 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{RﬁlleSB(I'cb 0 5,30 ; (62 5 MHz, D20) 5 176. 6,

1, 0, ,25122,21115
vE (B ) Gigs, l‘ﬁza [FReD?, 62405[%(;@ THRE dal T diat @em
for 0 170 nd: 7_,2 151
é&%’ﬁ‘??&ﬁ@%%%%& 2 O o5 e, el )
2138364, 20=Exahpl . ZLHZJ-DAEMszL&&KIW§ZUFﬁm HXN 2TFA8-

Caob B Cery 4 Y ¢ g 2R Gy 16y € A5,

(3m) J=(5%H?t; J.J-i)z B.95, (;a{)sH) 3.52 (d, J=5.9 Hz, 41
21H2: 1.81- m 3 0.95 (d, J=6.8 Hz, 3H), 0.93
6<$%5 2, 19B:0R P6A™S Mz, LEDRED) 68 - 675.501 - 3,

M@Zz% iﬁié{ é%?é% 16.3, 12.0;

MS (ESI) m/z 217 [M+H]®, 239 [M+Nal*;

HRMS calculated for CgHyiNsO, (M+H) 217.1665; found:
217. 1674 calculated for CoHooN,ONa  (M+Na) 2_39.1484,;
'found 239.1499,

Ex’ample 7: D-DAPA-D-Leu-2HC]1

2HCl j‘\’r ICrC)OH

15

7

Y NMR (300 MHz, D;0) & 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, H,0)

MS (ESI) m/z 218 [M+H]*; 240 [M+Na]*;

HRMS calculated for CgHyoN30; (M+H): 218.1505; found:
218.1537 ' '
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51.9, 41.3, 40.9, 25.9, 23.3, 21.6; 5 M5 (ESI) mlz 232 -

(MrH', 254 [M+Na]'; HRVS céPcul ated for C10H22N303

(MtH) 232-1661; found: 232.1660. Exanple 5:

L- DAPA- L- LeuOME2HCL H2N 2HH2NL NH |1 -~COOCH3 O Y 10
5 1H NWR (300 MHz, CD30D) 5 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 (d, J=6.4 Hz,
15 3H), 0.86 (d, J:6.4 Hz, 3H) 13C NWR (75 MHz,

CD30D). 5 175.0, 167.1, 53.4, 52.9, 51.8, 41 4, 40. 8,
ﬂgﬁgﬁlﬁ% D DAPA-RT A= 2HGY 7 232 [ MkH] HRVS

cal 'qéfj ated for CloH22N303 (MtH) 232. 1661; "found: 20
@%|60 ﬁﬂ24+62(co 7, MeOH) Exanple 6:

L QQP OPHCL H2N 2HCI N H2N ---/CONHZ H = O
S 3256 42 [al]D+ 25 (c 0.5, MeOH); 1H NWR

'(300|\/Hz CD30D) S 4.59 (dd, J=7.0, 5.5 Hz, 1H), 4.37

(d, J=5.5 gz, 1H), 3.57 (dd, J=13.4, 5.5 Hz, 1H),

[aei?g (_gg;lL 93 (ésl o, 7M£OII-_II)Z 1H), 2.01-1.91 (m 1H), 1.58
[alp*® -6.15 (¢ 1.0, 6 N HCL)

'H NMR (300 MHz, D;0) & 4.53 (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); ' _ |

PC NMR (75 MHz, D,0) 5 176.7, 166.5-, 51.2, 49.9, 40.3,
16.6; '

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

A’nalysis,- calculated for CgHisN3O3Clp: C, 29.05; H, 6.09;
N, 16.94; Cl, 28.58; found: C, 28.67; H, 6.24; N,
16.67; Cl, 27.64. |

Example 9: L-DAPA-L-Ala-2HCL
HoN

2HCI COOH
H2N '\/

9

'H NMR (300 MHz, Dy0) & 4.51 (q, 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, 3H);

¥C NMR (75 MHz, D,0) 5 176.8, 166.5, 51.2, 49.9, 40.3,
16.6; |

MS (ESI) m/z 176 [M+H]*;
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51.47 (m 1H), 1.44-1.28 (m 1H), 1.05 (d, J= 6.8 Hz,

3H), 0.95 (t, J=7.4 Hz, 3H)#413C NMR (62.5 MHz, CD30D)
5 176.3, 167.6, 60.6, 51.3, 41.2, 37.8, 25.5, 16.3,
12.0;. M5 (ESI) mz 217 [MrH] ', 239 [M:Na]'; 10 HRMS
calcul ated for COH21INAO2 (M+rH) 217.1665; found:
217.1674, calculated for COH20NAO2Na (M+Na) 239. 1484;
found: 239.1499. Exanple 7: D DAPA-D-Leu2HCL HN 2HCI
NIEBEON cahleN 1@t =@H Borl%sﬁ'fﬁhoz HM\M? (360, M)‘BB sz.Q}un%:
4.38-4.31 (m 2H), 3.50-3.34 , 1.62-1
3Hje - 10FD. (d, J=6.4 Hz, 3H), O75(d J64Hz 3H)

} 7 (ESI) mz 218 [MH " :
2&?)][’3[ I\/EKIa]Jg% et g o8 cu@:tl d for CgH2ONZ03 ( MH):
218. 1505; found 218. 1537 43 Exanple 8:

D.DAPA"D- Al agHCl, _ HoN 2H HN H /COON 017 8 5 [a] D
p=D-BladiCl 6 15 (¢ 1.0, 6 N HC1) 1H
NI\/R-|£|\BOOM—|Z D20) 5 4.53 (q, J=7.4 Hz, 1H), 4.48 (t,

IR0 Bz, gH), 3.64 (d, J=6.0 Hz, 2H), 1.50 (d, J=7.4
Hy COOH

" Hs HO T

10

"M NMR (300 MHz, D;0) & 4.33-4.24 (m, 2H), 3.50-3.39
(m, 2H), 1.41 (4, J=7.4 Hz, 3H); |

*C NMR (75 MHz, D,0) 5 176.0, 166.0, 50.9, 49.5, 39.8,
16.3; .

M5 (ESI) m/z 176 [M+H]™;

 HRMS calculated for CgH14N;03 (M+H) 176.1035; found:

176.1044,

lalp?® +64.56 (¢ 1.0, 6 N HCI)

Example 11: D-DAPA-L-Ala-2HCl
H,N

2hcl “ COOH
0 z

11

H NMR (300 MHZ, D;0) & 4.49-4.41 (m, 2H), 3.68-3.54
(m, 2ﬁ), 1.49 (d, J=7.3 Hz, 3H);

¥C NMR (75 MHz, D;0) & 176.4, 166.3, 51.3, 49.8, 40.1,
16.6; '
MS (ESI) m/z 176 [M+H]";

HRMS calculated for CgHi4N;0; (M+H) 176.1035; found:
176.1043, |

[a]lp®® -60.9 {(c 1.0, 6 N HC1)
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10 13C NWR (75 MHz, D20) 5 176.7, 166.5, 51.2, 49.9,
40.3, 16.6; Ms (ESI) mz 14%6 [M+H]'; Anal ysis,

cal cul ated for C6HL5N3GBC12: C, 29.05; H, 6.09; N,
16.94; d, 28.58; found: C, 28.67; H 6.24; N 15
16.67; O, 27.64. Exanple 9: L-DAPA-L-Al a2HC1 H2N 2H

C HI2N&NH | -~COOH = 0 20 9 "H NVR (300 MHz, D20) 5

4.51 (q, J=7.5 Hz, 1H), 4.46 (t, J=6.0 Hz, 1H), 3.62
(d, J=6.0 Hz, 2H), 1.49 (d, J=7.5 Hz, 3H); 13C NM\R
(75 Mz, D20) 5 176.8, 166.5, 51.2, 49.9, 40.3, 25
ﬁxmplm; ¥255) (28936 RABAMTeu -LACIHRVS cal cul at ed for

03, (MrH) 176.1035; found: 176.1037. [a] D26
+27H(§23, ¢ 1,0, 6 N HCl) 5 Exanple 10: L-DAPA-D- Al a2HCl
H2 OBH/ COON 0 17 10 1H NMR (300 MHz, D20)
b 4 H424(m 2H), 3.50-3.39 (m 2H), 1.41 (d,

J=7.4 HH 3 0 13C NWR (75 MHz, D20O) b 176.0,
166. 0, 50. 9, 49.5, 39.8, 16.3;
12

'H NMR (300 MHz, D0) & 4.34 (t, J=7.2 Hz, 1H), 4.22
(d, 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, 3H), 0.79 (4,
J=6.0 Hz, 3H), 0.76 (d, J= 6.0 Hz, 3H);

B¢ NMR (75 MHz, Dy0) & 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]*; |
HRMS calculated for CioHaoN;Os (M+H) 232.1661; found:
232.1663.

[a]p*? +9.6_(c 0.2, H,0)

Example 13: L-DAPA-Gly-OC;¢Hs;°2HCL
H,N

2HC!
N VCOOC16H33

13
'H NMR (300 MHz, CDsOD) & 4.44 (t, J=5.8 Hz, 1H), 4.20

(c, 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);

¥@ NMR (75 MHz, CD;OD) & 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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20

M5 (ESI) mz 176 [MtH]'; HRMVS cal cul ated for C6HLAN3G3

(MtH) 176. 1035; found: 17648044. 15 [a] D26 +64.56 (c
1.0, 6 N HCl) Exanple 11: D DAPA-L-Al a2HC1 H2N 2H
HE2NL NH [1-~000H 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 NWR (75 MHz, D20) 5 176. 4, 166. 3, 51.3,
49.8, 40.1, 16.6; M5 (ESI) nmz 176 [MtH'; 25 HRVS
qgh@ul@bq@uﬁa&eaﬁkﬁéﬁBQ% ﬁhkgb 1?@+&9353880y§§3 found:
176.1043. [a] D26 -60.9 HCl) 45 ~Exanpl e
186 (IS 3S) - DABA- L- Leu2HCL H2N 2HCI H2N NYCOOH O\

2361 5 1H 30 D20) 5 4.34 (t, J=7.2 Hz,
1&@ 4 Ezgé(égwﬁ 5 ﬁﬁ§E¥ 3.87 (dq, J=4.2, 7.2 He,
. 158 156 (m 39, 1 & (d, J=6.8 Hz, 3H), 0.79

0 Hz 76 (d, 9= 6.0 Fz, 3H; 13C NR

BIE s -PARA T Loy 152 0, 47.9; 10
39 @ 24,3, 22.0, 205 14.0. MB (ESI) mz 232 [ MrH] *
oHEVE] Calipul at ed for C, OFR2NBCB (MkH) 232. 1661:
CigH
fOUII_'FZ(Rr H 12{2]e ] 161133

C Y
14

'H NMR (300 MHz, CD;OD) & 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-
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)}; |
B¢ NMR (75 MHz, CD,OD) & 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;
MS (ESI) m/z 442 [M+H]*;
HRMS calculated for CasHsoN;0; (M+H)Y 442.4009; found:

441.3983,
[alp®® +12.1 {¢ 2.0, MeOH)

Example 15: L-DAPA-L-{S)-Leu-«2TFA

H,N

2TFA 00
HN2 N.-COOH

15

_:-LH NMR (300 MHz, Dy0) B 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),
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[alD22 +9.6 (c 0.2, H20O 15 Exanple 13:

L- DAPA- d y- OC16H33. 2HC1 H2#&72HCI H2N1 N11~COOC16H33
O 13 20 1H NWMR (300 MHz, CD3QD) 6 4.44 (t, J=5.8 Hz,
1H), 4.20 (t, J=6.7 Hz, 2H), 4.17, 4.07 (AB g, 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, CD30OD) b 171.6, 167.5, 67.0, 51.9, 25 42.3,
4l G@,1,730 8, 30.4,u30. i) 30247929. €3 NR (Eﬁ) 'ﬂ%l
386 [MH “: 46 HRI\/S cal cul at ed for C21H44N303

3(836 W34 HsundH) :38767§’35(21: 16026 Hzs. 381)(ic 0. 5 I\/EO—D

N R, © (s ko D T R Ch00 T
@GD3ED) 35 A 34244.7282(2m0 2|§|)0 74.01-3.86 (m 2H),
s sy /s e e e 519,00 72 (dy Jo6.4 ke,

3ids O. @éléhlaée@ 7 Hgy 3H).m Ag@ AR (5 '\ﬁﬁs Cm@@urr’é
174.6, 167.2, 67.2, 53.0, 5% 41.4,°740.9, " 33,

?@4913@@6 30. 6, 306 30.4, 29.7, 270 261 238

2[ ]éérguslg_ %dsfié 22% 15% ESI) mz 442 [ M+H'; HRMVS

a (MrH) 442.4009; found:

Example 16: L-DAPA-L-(S8)-Leu-2HC1l

H,N
H,N x
2 CH,
CH,

16

H NMR (300 MHz, D0) 5 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) ;

C NMR (62.5 MHz, D;0) & 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  CoHyoN30,8: 234.1276; found:

 234.1306.

[alp®® +90.6 (c 1.0, MeOH)

Example 17: L-DAPA-Gly-:2HC1
HoN

2hcl COOH
HZN N
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441.3983. [a] D26 +13.1 (c 2.0, MeOH) 20 Exanpl e 15:

L- DAPA- L- (S)-Leu2TFA H2N 2#BA 1 H H2N H NI I ~ICOOH S
15 "H NWR (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 NWR (62.5 MHz, D20) 194.5, 174.9, 58.0, 54.6,
M. NMB8( 80024k, 2209, 2047545 WB(Eplg, mﬁz23‘ﬂH'YH'|]4.,20

"HRMVB cal cul ated for CgH20N302S: 234.1276; found
26Y, 13658 -  aFp26 1H0. 8 .10 2(®, WeLh)018zExddl.e 65 (4,

L DAPA-L- (S)=Leu2HCL H2N 2HCI H 2N 000H N H S O3
vt s (300 Mz, D20) 5 4.80 (dd, J=9.6, 4.9
NEC Wi, (79 6a (10,0 D23, 1965, T3 UL, 9.5

01.81-1.58 1 ({2237 .0.82 (d, J=6.4 Hz, 3H), 0.78 (d,

Mg E§P m %EINVR (62.5 Mz, D20) S 194. 5,

Wi SA 1 AP, fd&l Q13849 ﬁ\é‘ﬂ? 2268088 /0 Mina:
(ESI) mZz 234 [ MeH]
162.0864.

[alp®® +28 (c 1.8, H,0)

Example 18: L-DAPA-L-Tle-2HC1
HoN

2rcl COOH
HZN \/

18
'H NMR (300 MHz, D;0) & 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,

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

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

¥c 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 CoHaoN305 2 218.1505; found:
218.1537, '

[alp?® +22.4 (¢ 1.2, H,0)

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

N
~"CooH
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- LipapAD) &

20 HRMVS cal cul ated for CgH20N302S: 234.1276; found:
234.1306. [a] D26 +90.6 (c 14, MeOH) Exanple 17:
L- DAPA-d y2HC1T H2N 2H HZN NH 11 ~ICOCH 25 0 17 48 1H
NVR (300 MHz, D20) S 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 NWR (75 MHz, D20) S 173.1, 166.5,
50.5, 41.6, 39.5; 5 M8 (ESI) miz 162 [MrH + HRVB
cal andrat e3¢ QuHASHIBNSN3 Mt 0162, 087%; . of endi1H), 3.54
162. 0864. :}a D25 +28 (c 1.8, H20) 10 Exanpl e 18:

I L HAN 2HHI 2N1 N~COOH O -/ 18 1H NWR
(1300 Mz, 4.5 J=5. 1H). 4.46., (d,
J_:g. 9 ke, (%I)og g %3,56%)=5.59 ]EEQ,HZOZFD ;ﬂ;ﬁ:és ?%'&'1541‘1'
B49;91.3.4m 1H; 1.27 (m 1H); 0.97 (d, J=6.9 Hz,

: 0 (t, J=7. . 3H:; 13C NVR (62.5 M4z, D20) 5
%&;'%.%E,Osﬁﬁéé}sz, 15786.78?1\4*5&%. i,H)4o. 3, 37. o,( 25.3, 15.7, )
MHrMe MaidSlcdd 7 248 [dMaHn o§49¢1l}w'\|aﬂ7*é. 2 HRMF qund
cal cul ated for COH20N303: 2183. 505; found: 218.1537.

1016 B2 8:22. 4 (¢ 1.2, HRO Exanple 19:
LBl A@EL 1,0,

Example 20: D-DAPA-B-Ala-+2HCl

HoN
2HC! H
HoN ~"cooH
Ho

20

H NMR (300 MHz, CDiOD) T 4.40 (¢, J=5.8 Hz, 1H), 3.54

(m, 4H); 2.64 (m, 2H);
B3¢ 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-2HC]

HoN

2HCI H o
HN YO

21
'H NMR (300 MHz, CDOD) & 7.32 (m, 5H); 4.79 (dd,
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); '
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H2ZN 2HCI HH 2 N N-NCOOH 25 O 19 49 1H NWR (300 MHz,

CD3CD) S 4.40 (t, J=5.8 Hz,3¢H), 3.54 (m 4H); 2.64

(m 2H); 13C NWR (62.5 MHz, CD30D) 5 174.0, 166.6,

52.1, 41.1, 36.9, 34.2; 5 M5 (ESI) mz 176 [ MtH| +;

HRVS cal cul ated for C6H14N303 (M+H) 176.1035; found:

176.1068; [a] D26+3 . 8 (¢ 0.5, H20O 10 Exanple 20:

D- DAPA-| 3- Al a2HC1 H2N 2HCI H H2N COOH O 20 1H NWR

(13@01\111’1&',2, (EP39Dm2, 4ot .5 IEhs 8 Has ), 13}85.@, 180.3,
; 2.64 (m 2H); 15 13CNI\/R(625I\/HZ, ‘cD3 QD)

11 .0, 1686, $E-L. Hb.L. F6.D, 43432, S5CESI) n12

| %w ?g%np 1. L-DAPA-L- Phe2HCL H2N 2H H2N1
' 8% NVR (300 MHz, CD30D) 5 7.32 (m

L-'msz 4 c89 fddited) =%o%, éziﬁilwg,o_,,lﬁ)uﬂﬂ 4852 11,348-5. Fddhd:
1 61 (dd,

- 252, 1341

[alp®® +41.8 (c 1.0, H,0)

Example 22: D-DAPA-D-Phe-2HCL
HoN |

e H COOH
HoN H I

0

22 |
M NMR (300 MHz, CDsOD) & 7.32 (m, S5H); 4.79 (dd,
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);
3o NMR‘(62.5 MHz, CD;OD) & 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]', 269 [M+H,0]"
HRMS calculated for CipHijgN303 (M+H) 252.,1348; found:
252.1349. | | ' '
[alp*® -38.0 (c 1.9, H0)

Example 23: L-DAPA-L-Val-2HC1
HoN

2Hel COOH
HN" v

23
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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 NWR, (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; M5 (ESI) mz 252 [MtH °. HRMS cal cul at ed
for C12H, 8N303 (MrH) 252.1348; found: 5 252.1341. [a]
D26 +41.8 (c 1.0, HZO) Exanpl e 22: D- DAPA- D- Phe2HC1
HZN i1 2Bl b hhﬂ by ¥ 3254H(|H'VR &35)09 iz @930@) 42
s R mobHy B0lad %528 i ; "4

(&d J55590I—HZ 1|4)H):3 616(Jddd Jcrts 9, He 198, ; 12|)29 (m,

0005 B 8 el 5,556, 1023 ¢

(16@ Mz (6 CDBOMNZS 10®)1, 516i72,5 13862 .930.89.512%17,1,
128.1, 68.2, 56.2, 51.7, 41. 3, 37.5;, M5 (ESI) mlz 252

C[AeH 30 [ 20 - 4RVS cal cul ated for CL2H1I8N303

M HE %2 B804 ondiy+,20 252.1349. [a] D26 -38.0 (c
1.9, Exanpl e 23: L-DAPA-L-Val 2HCI H2N 2HH2NL NH

\HBMS—ICEZLE:@&@:Q for CgHigN30;: 204.1348; found 204.1365.

[alp®® +22.2 (c 2.0, H0)

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

24

1§ NMR (300 MHz, D,0) & 4.60 (m, 1H); 4.55 (dd, J=6.5,

4.9 Hz, 1H); 3.65 (m, 3H); 3.45 (dd, J=13.5, 7.7 Hz,
1H) ;

3¢ NMR (62.5 MHz, D,0) & 171.6, 167.6, 51.8, 51.5,
40.2, 40.1;

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

HRMS  calculated for CeHysN,O;5: 191.1144; found:
191.1146.
[a] p?® -43.4 (c.0.4, H,0)

Example 28: (28,3R)-DASA-1-Gly-4-Gly-2HC1

- HoNS
2HCI
HoN™ =
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1H NVR (300 MHz, D20) 5 4.54 (t, J=5.9 Hz, 1H) ; 4.42
(d, J=5.0 Hz, 1H) ; 3.60 (d52J=5.9 Hz, 2H); 2.29 (m
1H); 0.97 (t, J=6.7 Hz, 6H); 13C NMR .(62.5 Mz, D20)

b 175.5, 166.9, 59.5, 51.1, 5 40.3, 30.4, 19.0, 17.6;
M5 (ESI) miz 204 [M+H]'; HRMS cal cul ated for
C8H18N303: 204.1348; found 204.1365. [a]D26 +22.2 (c
2.0, H20) 10 Exanpl e 24: L- DAPA- D- DAPA3HCL H2N 2HCI N
CRONMERZ N300 M2  1240)1H5 NMR 603005 MHZ 1) 204 @4(59 (m) ;
1H) ; 4.55 (dd, J=6.5, 4.9 Hz, 1H); 3.65 (m 3H) ;

R 0 0Y=28 5,48 7 Hz, 15 1H): 13C NMR (62.5 Mz,

b2 1. ESI
St (Rele Mol RO B a B s 1AL B AR S

M. (HS®), h6urxE3 PO, DB46.[MENRD2S - 43.4 (c. 0. 4,

H20Q) Exanpl e 28: (2S, 3R DASA—l GI A4-Gly2HCL H 0
I%ﬁﬁ)\lawéﬁe ﬁfé:l ﬁﬂ‘ﬂ) Y 3y2059923&52f°‘+lild

NVR (@9 Mz, D20) 5461(s 1H) 4.43 (s, 1H);
406 404 (2s, 4H);
{a] € _2.2 (¢ 1.5, HZO)

Example 29: (28,38)-DASA-1-L-Val-4-L-Val-2HC1

29

I NMR (300 MHz, D;,0) & 4.78 {m, 1H); 4.65 {m, 1H),
4.357 {m, 1H), 4.21 {m, 1H); 2.12 {(m, 2H); 0.85 (m,
12H) ;

“*C 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 CiHoeN,OcNa: 369.1750; found:

369.1760.
[alp?® -38.8 (¢ 0.5, Hy0)

Example 30: (28,38)-DASA-1-L-Ile-4-L-Ile-2HCL




10

15

20

13C NWR (62.5 MHz, D20) 5 172.9, 172.7, 52.7, 42.5;

MS (ESI) mz 263 [ MtH]'; 2853[ M+tNa] +; 5 HRMB

cal cul ated for CBHL5N406: 263.0992; found: 263.0970.
[a] D26 -2 .2 (c 1 . 5, H20) Exanple
29:.(2S,3S)-DASA-| -L-Val -4-L-Val 2HC1 H3C CH3 H COOH
H2N H 2HCI N . COOH H2N O. 10 H3 CCH3 29 1H NWR (300
MHz, D20) 5 4.78 (m 1H); 4.65 (m 1H); 4.35 (m 1H),
4,21 (m 1 ; 2.12 (m 2H); 0.85 (m 12H); 15 13C
NVR (62.5 O, 175.7, 174.8, 59.2, 59.0, 52.8,

347 Na] +; HRMS cal cul ated for
Cl4 I\Ia 369. 1750; found: 369.1760. 20 [a] D26
-B&1 8 (c O 5N HZQ, fxanpl e 30:
(2S, Pe4LIIe2HC153 H3C CH3 COON
H2N. H 2H M% H2ZN O H C~~CH3 3 30

© CH,

. 52.3. 3000, dg 8.4, 18.3, 17.2, 16.9. Ms (ESI) mz
N36 N

30
'H NMR (300 MHz, D)0) 3 4.78 (m, 1H); 4.62 (m, 1H);
4.40 (m, 2H); 1.75 (m, 6H); 0.85 (m, 12H);
3¢ NMR (62.5 MHz, Dy0) 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 C16H30N405Na£ 397.20863; found:
397.1995.,

C[alp?® -18.7 (¢ 0.3, MeOH)

Example 31: L-DAPA-L-Pro-2HC1l
H,N

31

N 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 (dd, J=13.6,
6.1 Hz, 1H); 2.05 (m, 2H); 1.95 (m, 2H);

B3¢ NMR (62.5 Hz, D,O) & 173.1, 164.9, 59.6, 52.6, 46.0,
39.2, 28.2, 22.3; |

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

HREMS calculated for CgHigNzO3;: 202.1192; found 202.1196.
[alp®® -72.2 (c 1.3, H0)
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- 202. 1192,

1H NMR (300 MHz, D20) 5 4.78 (m 1H); 4.62 (m 1H);
4.40 (m 2H) ; 1.75 (m 6H)5%4 0.85 (m 12H) ; 5 13C
NVR (62.5 MHz, D20) 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;
M5 (ESI) mz 375 [MtH] ', 397 [ M+Na] +; HRMS cal cul at ed
for C36H30N406Na: 397.2063; found: 10 397.1995. [a]
D26 -18.7 (c 0.3, MeQH) Exanple 31: L-DAPA-L-Pro2HC1
34 2 INDPA-2.GARH 1313l 2HdaNVR (300 Mz, D20)
572762 (m I, #.39 (m 1A, 3.62 (d, J=7.6 Hz, 1H);
3.57 2H); 3.42 (dd, J=13.6, 6.1 Hz, 1H); 2.05 (m
?ﬁj 1.95 (m 28); G:Elg NVR (62.5 Hz, D20) 5 173.1,
9, 99.6H 526, 20 39.2, 28.2, 22.3; M

qg% cal cul ated for C8H16N303:
foqu 2921 . [a]D26 -72.2 (c 1.3, H20

54 ExanpQe 3@, L- DAPA-L-Ala- L-Ala2HC1 u 2Hgq HO H2N
H COON O CH3 34 5 Exanple 35: L-DAPA-L-Al a-
L-Val 2HC1 3#2N 2Ha O H |

( ESI

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

HN

2HC! v 9 |
N A
HN " N” coor

Example 36: L-DAPA-L-Ala- L-Pro-2HC1

H,N

O

2HCI H COOH
N\/lL
HN '

HEY
O CH,

36

Example 37: D-DAPA-Gly-2HCl
HoN

2l H COOH
H2N & S~
O

37

W NMR (300 MHz, D,0) & 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 (4,
J=5.8 Hz, 2H);

3¢ NMR (75 MHz, D,O) & 172.7, 166.4, 50.5, 41.4, 39.5;
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H2ZN N H COON O CH3 35 Exanpl e 36: L-DAPA-L-Al a-

L- Pro2HCL H2N 2Ha HO COOH SE2N N O CH3 10 36

Exanpl e 37: D DAPA-G y2HC1 H2N 2H HI ZN N~COOH 0 15
37 1H NVR (300 MHz, D20) 6 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) b
172.7, 166.4, 50.5, 41.4, 39.5; 55 Ms (ESI) mz 162
[M-HegT)H cladé:u%mt d.for CS5HI2N303 (M+H) 162. 0879;
found: '162.0863. [a] D25 -28.8 (¢ 1.3, H2O 5 Exanple

- JRMY - Pl at@ve. 26RHE G4EINNRD: HMNENH QERCHSB 790 3&outid :

((]GQEOG‘C]IBI\/HZ, CD30D) 5 4.39 (t, J=5.7 Hz, 1H) , 4.15
10, J=17.8 Hz, 1H), 4.05 (d, J=17.8 Hz, 1H), 3.75

- (Ralp3H)-283852c¢(ddz,Ju50Y, 1.5 Hz, 2H);

Example 38: L-DAPA-GlyOMe.2THF

HoN

2TFA H COOCH
H.N I:I ~ 3
o

38
'H NMR (300 MHz, CD;OD) & 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);
3¢ NMR (75 MHz, CD0D) & 171.9, 167.5, 53.1, 51.9,
42.1, 41.0;
MS (ESI) m/z 176 [M+H]*;
HRMS calculated for CgHiuN;03 (M+H) 176.1035; found:
176.1005.
{alp®® +24.0 (c 1.1, Hy0)

Example 39: L-DAPA-GlyNH,-2HCL
H,N

2nc N._CONH
HN"EY z

O

39

- 'H NMR (300 MHz, D,0O) & 4.43 (t, J=5.9 Hz, 1H), 4.0 (m,

2H), 3.52 (d, J=5.9 Hz, 2H); _

3¢ NMR (75 MHz, Dp0) & 173.1, 166.7, 50.6, 42.1, 39.4;
MS. (ESI) m/z 161 [M+H]™*;

HRMS calculated for CgHi3Ngs0; (M+H) 161.1039; fpund:
161.1042. '
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13C NWR (75 MHz, CD3OD) 5 171.9, 167.5, 53.1, 51.9,
42.1, 41.0; Ms (ESI) nmlz 1766 MtH]'; 15 HRMB
cal cul ated for C6H14N303 (M+H) 176.1035; found:
176.1005. [a] D25 +24.0 (c 1.1, H20) Exanple 39:
L- DAPA- GLyNH2. 2HC1 H2N 1 2H H2N NH | -. CONH2 20 0 39
"H NWR (300 MHz, D20) 5 4.43 (t, J=5.9 Hz, 1H), 4.0
(m 2H), 3.52 (d, J=5.9 Hz, 2H); 13C NWR (75 Mz,
28 173.4, 42. 1, 39.4; 25 MsS (ESI)
161131836 Cl%ﬁﬁs M8 ated for ChHISNACD ( MrH)
161.1039, found: 161.1042. 56 [a] D25 +38.6 (c 0.23,
a2 RAPA- D ASn2HCL  HZN 2H H2N N COOH
M MR SR 8, D20) 5 4.75 (m 1H)
4. 3@ d , J= 6. 3, 5.3 Hz, 1H) , 3.50 (dd, J=14.4, 5.3
rﬁhcu_ |$ 42 (dd, J=14.4, 6.4 Hz, 1H), 2.93 (d,
COQHC NVR (75 MHz, D20) 5 174.2, 173.2,
165 H5 49 4, 10 39.4, 35.1; M5 (ESI) nlz 220
[ MH] ! RNB cebaulated for C7HL4N3CB (M+H) 220. 0933;
found: 220 0903 [alD25 -32.4 (c 0.7, HO

'H NMR (300 MHz, D0) & 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 (dd,
J-14.4, 6.4 Hz, 1H), 2.93 (d, J=6.3 Hz, 2H);

3¢ NMR (75 MHz, D,0) & 174.2, 173.2, 165.9, 50.6, 49.4,

39.4, 35.1;

MS (ESI) m/z 220 [M+H]}T;
'HRMS calculated for C;H14N30s {(M+H) 220.0933; found:
220.0903.

[alp?® -32.4 (c 0.7, H0)

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

2Hcl H _COOH
HaN" 2 Y
O :-'\@

41 _
H NMR (300 MHz, Dy,0) & 7.25 (m, 5H), 4.72 (dd, J=8.7,
5.6 Hz, 1H), 4.28 (dd, J=6.1, 5.7 Hz, 1H), 3.49 (44,
J=14.3, 6.2 Hz, 1H), 3.43 (dd4, J=14.3, 5.7 Hz, 1H),
3.22 (dd, J=14.3, 5.6 Hz, 1H), 3.03 (d4d, J=14.3, 8.7

Hz, 1H);

¥c NMR (75 MHz, D0) B 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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15 Exanpl e 41: D DAPA-L-Phe2HC1 H2N 2H H2N N. OOOH 41
1H NVR (300 MHz, D20) b 7..85 (m 5H) , 4.72 (dd,

J=8.7, 20 5.6 Hz, 1H), 4.28 (dd, J=6.1, 5.7 Hz, 1H),
3.49 (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 M1z, D20) S 174.4,
165.8, 136.3, 129.2, 25 128.8, 127.3, 66.6, 54.6,

56k S| 2 .
cal cul gt?aé%l%lol\% ég;_ZHf)lc)SITBE ﬁﬁﬁwgﬂéﬁlm %_Bil‘\%ﬁ% Found:
232 1B3%r1.[o] D21 -42.3 (c 1.0, H20O 5 Exanple 42:

' WBA_DPEQ%%C%P;Q% N NCOOH O 42 1H NWR (300

» D2GY 5 , , 5.43 (s, 1H), 4.38 (m 1H)),
3.52 (d, J=5.9 Hz, 2H): 10 13C NWR (75 MHz, D20) S
173.2, 165.5, 134.4, 129.3, 127.8, 57.6, 50.4, 39.6;
NExapdg 49y D-RARAADSPha 138G cal cul ated for

CllHl,@NS(B (M+H) 238.1192; found: 238.1190. 15 [ a] D25

zﬁiﬁ‘ QJT , H20) Exanple 43: L-DAPA-L-N e2HC1 H2N

42
'H NMR (300 MHz, D;0) & 7.32 (s, S5H), 5.43 (s, 1H),

4.38 (m, 1H), 3.52 (d, J=5.9 Hz, 2H);

Be NMR (75 MHz, D,0) & 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 CiiHeN;Op (M+H) 238.1192; found:
238.1190.

[a]lp®® -81.4 (c 1.0, Hy0)

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

 HyN
2HCl II;I{ COOH
TN Y

43 |
M NMR (300 MHz, D,0) & 4.35 (m, 2H), 2.48 (d, J=5.9Hz,

U 2H), 1.70 {m, 1H), 1.60 (m, 1H), 1.20 ({(m, 4H), 0.72 (t,

J=7.2 Hz, 3H);

3¢ NMR (75 MHz, DJ0) & 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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0 43 20 'H NVR (300 Mz, D20) 5 4.35 (m 2H), 3.48

(d, J=5.9Hz, 2H), 1.70 (m 5BH), 1.60 (m 1H) 1.20

(m 4H), 0.72 (t, J=7.2 Hz, 3H): 13C NMR (75 M,

D20) 5 175.6, 166.1, 57.1, 53.6, 50.4, 39.6, 29.09,

27.0, 21.5, 13.0; 25 M5 (ESI) niz 218 [MrH': 58 HRMS

cal cul ated for COH23N303 (M+H) 218. 1505; found:

218.1518. [a]D25 + 6.8 (c 0.5 H2O 5 Exanpl e 44:

DBAPA R Lo S2HCT £4RN GHCHH OG0 A4 :
Exanpl e 415(: D- DAPA-L- |_ys,3ﬁ|mﬁ3§%mj it I\éiié—liicf%&i 1578

3NHZLFEB. | H NVR (300 MHz, D20) 5 4.42 (dd, J=6.6, 5.1

. 4.28 (dd, . J=8.0, 5.8 Hz, 1H), 3.52 (m. 2H),

ch]d’ 6'\?:7(.%60H%,’ ’2"]%6) 1.82 (m 2H), 1.60 (m 2H),

1.37 (m 15 2H); 13C NVR (75 MHz, D20) b 174.09,

1661, 5% 5, 80.7,39.5, 392, 29.7, 26.3 221 N

(Egupls A3 DOARA-D-Igike 2HCL | ated for COHLONAO3

( M+Hyy 233 1614 found 20 233.1624. [a] D25 -41.0 (c

Oaifcy

HzN%l\IT N_ COOH
O

44

_ Ex‘ample 45: D-DAPA-L~Lys-3HC1

SHC' COCH
H2N \/

\/\/NHz
45
'H NMR (300:MHZ, D0} © 4.42 (dd, J=6.6, 5.1 H:.Z,.lH)‘,
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,

2H) ;

C 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 CoH;N,O; (M+H) 233.1614; found
233.1624.

[alp®® —41.0 (c 0.6, H,0)
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59 Exanple 46 ‘D- DAPA- L- Leu2HCI H2N 2HCI H2N
-Nl-~COOH ] O\ IT 46 1HsHEMVR (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 2H, 1.7-1.5 (m 3H), 0.85 (d, J=6.2
Hz, 3H), 0.81 (d, J=6.2 Hz, 3H); 13C NWR (75 Mz, -
D20) b 176.0, 166.0, 52.4, 50.7, 39;6, 39.1, 24.5,
22.0, 20.9; Ms. (ESI) mz 218 [MrH'; 10 HRVS
ol Gl o f -GG, MkH) 218. 1505; found:

1500, [a] D25 -2 5 (C I 24— H20O Exanple 47:
(CH2) - L- Val. 2TFA H2N 2TFAH2N _ N'"-~COCH 15
AZHCIIH [NV (3 CD30D) S 3.74 (quintet, J=6.2 Hz,

XdoogH,”

1H) g NS 3 Hz, 1H), 3.36 (dd, J=6.2 Hz, 2H),
312S'O(m H, 2.25-2.14 (m 1H), 1.05 (d, J=7.0
Hz, 20 1I—I)\j/éNl\/R(625l\/Hz CD30D) 5 175.9, 68.3,
49.7, 49.1 1.6, 32.1, 18.9, 18.8; Ms (ESI) mz 190

[ MtH " ; HRMEs cal cul ated for C3HL9N302 (MtH) 190. 1556;
found: 25 190. 1552. g:‘DQG +3.0 (c 1.0, .MeOH) 60
EdadPiRe BP0 | MBpPADIOASH2BFA7 (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,0) 3 176.0, 166.0, 52.4, 50.7, 39.6,
39.1, 24.5, 22.0, 20.9;

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

HRMS calculatéd for CeHagN30; (M+H) 218.1505; found:
218.1506.

[alp®® -2.5 (¢ 1.4, Hy0)

Example 47: L-DAPA-(CH,)-L-Val-2TFA

ZTFA ]\, COOH
H 2N \./

47

e

'y NMR (300 MHz, CD,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) ;

3¢ NMR (62.5 MHz, CDsOD) & 175.9, 68.3, 49.7, 49.1,
41.6, 32.1, 18.9, 18.8; | '
MS (ESI) m/z 190 [M+H]*;

HRMS calculated for CgH.:gN3:0O. (M+H) 1920.1556; £found:
190.1552.

[a],*® +3.0 (¢ 1.0, MeOH)
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H2N 2TFA | H H2N N11~COOH H CORH 48 5 1H NWVR (300
MHz, CD30D) 5 4.86 (dd, J=668, 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 (dd, J=17.2, 4.6 Hz, 1H); 13C NMR (62.5 Mz,
D20) 5 174.5, 173.8, 167.1, 51.8, 10 50.8, 41.2,

36.2; M5 (ESI) mz 220 [M+H'; HRMS cal cul ated for

C7H14N305 (M+H) 220.0933; found: 220.0950. [d]D 26

+36.6 (c 1.0, MeOH) 15 Exanpl e 49:

(Exadip-d -48%- tIHDARMGIIOPEINATRA PheOH2HCT H2N 2H H2N NH
"HO ~CF3 49 1H NWR (300 MHz, D20) 5 7.58 (d,

Y

J=7. 9MN&, 2H), 7.35 20 (d, J=8.1 Hz, 2H), 4.69 (m
1A 4. 45 (|,

Hz, H":

dapyd Hz, 1H), 3.27 (dd, J=13.9, 5.8

2% 177(d, J=6.0 Hz, 2H), 3.04 (dd, J=14.0,
9.3 rz,Fﬂro;'igg NVR (75 MHz, D20) 5 174.1, 165.7,
140.7, 130.0, “P2%.6 (g, J=32.9 Hz), 125.5, 125.0 (q,
J=271.1 Hzyg 25 54.3, 50.7, 39.5, 36.3; 61, M (ESI)
mz 320 [MrH]'; HRMS cal cul ated for CL3HL7F3N3G3 ( MtH)
3HONMR2 A3 000 M, CETROD12864.86 (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 (dd, J=17.2, 4.6 Hz, 1H);

¥c 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 C;HiN20s (M+H) 220.0933; found:

- 220.0950.

[al, ¢ +36.6 (¢ 1.0, MeOH)

Example 49: D-DAPA-L-(4-trifluoromethyle)-Phe-OH-2HCL
HolN

2HCE ] B coon
HyN ~
CFy
49

H NMR (300 MHz, sz) 5 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=13.9, 5.8 Hz, 1H), 3.17 {(d, J=6.0 Hz,

2H), 3.04 (dd, J=14.0, 9.3 Hz, 1H});

- B NMR (75 MHz, D,0) © 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;
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5 Exanpl e 50: D-DAPA-L-c-trifluoronethyl e-N eOH2HC1
H2N 2H H2N1 NH YCOOH H 0 Ck3. 50 Exanple 51:

D- DAPA-L- Nl e2HC1 H2N 2HCI Nl % ~COCH ]/ 10~O 51 1H
NVR (300 MHz, D20) 5 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),
15 1.34 (m 4H), 0.86 (t, J=7.2 Hz, 3H); 13C NMR (75
iz , ) 5/175:8, Q, 53.8, 50.6, 39.4, 29.9,
27 1(%% 6/13§20 %%ESI) mz 218 [ M+rH +; HRVS :
GERNAI| geddul of eQ0 HRONITRH| MO 1 8MBD5 32000882 ; 20ound:
é,]%l [a] D21 -43.0 (c 1.4, H2O 62 Exanple 52:

AF - p-fluoroPhe2HCL H2N H2NN COOH 2HCI O/ F
52 1H NI\/R(SOO |sz 020) 57.20-7.15 (m 2H) 7 03-6. 95

5 (m 2H) 59 (m 1I—2 4. 27‘&1
Example Aso)a—, D-rI?APArIrrm-tml Tyrongm zzﬂsa-rmle ﬂ}h%iqua
0.5 342(d J=5.7 Hz, 0.5H), 3.20-3.10 (m 1H),
3 -( |
H,N N\/COOH
' HO 1
) CF3
50

Example 51: D-DAPA-L-Nle-2HC1
H,N

2HC! d_ coo
HyN H.- g

0 -~
51

'H NMR (300 MHz, D;0) 3 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); |

B¢ 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]";

HRMS calculated for CgHyoN30O; (M+H} 218.1505; found:
218.1506.
[alp®® -43.0 (¢ 1.4, HR0)
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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, 0.5H); 620 13C NMR (75 MHz, D20) 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; M (ESI) mz 270
[MtH ' ; HRWMS cal cul ated for C12H17FN303 ( MtH)
270. 1254; found: 15 270.1255. Exanple 53: Biochen ca
il ogp cad_pasalds-Jheneliasid vapess of the novel
MdS accorarnyg to the presert—rnvention i s shown
i lNhe following 20 manner: Modification of insulin

by thyﬂglﬁggﬁb and the inhibiting effect of the
cH ; I ngste the present invention:
- conmpér §so et\veen these products invention:

conparlson ' en these products 25 and the
i nhi mg- prior art Human insulin (Ins) is

incubated with nethylglyoxal (M5 under physiol ogica

condltlons52 After 24 hours, the insulin is conpletely
ustrat e u In
i tlﬁ\h %% h%é}%’ ?38{1 %n7| $ f%cubat dy 3%{; V9085 o5

neﬁhyi@]yoxabskn the (pr,esiance @fzan(equuualarﬂauantwﬁm
of the AGE |nh|b|tors acc%rdlng to the presen
tibn uffcher® pR%si &-0dcal 3 cbhdilbi on&® A&tgiz 24 -5H)

hs,ouarzs (aheJtrgdlvf n&atloors}gf ispin by MR sw), 3.17 (d,
consi derably reducéd, as i's ilTustrated in"figure 1

R=gurte Bz | LE8tr at &7 t hddef edti-lendss oRZcelOt4H), 2.94
ki t|v rbaopyl...scavengers in inhibiting the
BRIy

|od | nsul i ‘MG 10 Anal yses by HPLC

cfeamMr denmpnMHAL eDtdipt ssones 0f, tive AGE tebibitarss. 7,
accordlngbto t he present |nvent|on scavenge

néPmA glifoxal=2%Ri éh Eah otl3Sr-Wisel@8dPiy g?%sﬂliﬂ31-6r
(figw e 3s. Cerdpi-n exampl eg) 6f, the Lf f39%9C.t55, %fs.7, 35.5;

MS (ESI} m/z 270 [M+H]™";
HRMS calculated for Ci;Hi7FN3Q; (M+H) 270.1254; found:-
270.1255.

Exémple_SB:_Biochemical and bioclogical results

The effectiveness of the novel compounds according
to the present invention is shown in 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 {Ins) is incubated with
methylglyoxal (MG) wunder physiological conditions.
After 24 hours, the insulin isg completely modified, as
illustrated in figure 1 (Ins + MG). '
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© 15

the AGE inhibitors according to the present invention
15 on somatostatin-14 (cont&3ning 2 Lys) and -
ri bonucl ease (RNase) A (containing 10 Lys and 4 ArgQ)
are illustrated in figures 4 and 5, respectively. 64

El ectrophoresis studies of the inhibiting capacities

of the novel conpounds according to the present

i nvention, MG scavengers, agai nst AGE fornation
Rlbonuclease A and | ysozynme (10 ng/m ) are

i ncubd2d GHE t RENSTes EREE  of lﬁ“@Pﬁ}Pgl §/8xa’rn<€i}®a‘iﬁ\ﬁ grith

| e t gl PreseHareinf chet b!‘le@bﬁ@éabfal?ﬂl oty o e quantlty

|n|bf10rs or di,n tothe resen inv nt| n.in N

i ot B R P APFRraNET notPs gfe | Bresent

| hoodat iomn, windepr cpkwmsohv@lcaanhl yczcaddi:xylons After 24
rilayg tro (8p-1

%X(%%?gel ). Egal yéglggkaﬁhgﬁr esﬁft se%}%lv\]isq—?ha?)

m@s%h%%ra@lfy reedyced y i@l is ribomicrated in efrwure 1

| ySOZW@g@f@' bi EllﬁéﬁﬁﬁﬁéMetﬂ%d'efﬂf%@t'l%ane%' JF i&ertain
i.ndi cat ed b%/ t he _,appearance of the dinmer form.of the

pFRREH nte38t e aaaﬁfbaﬂ%f SERYCHECERe W Hintitdtdng the
anedi i dgr ien dheimpnesentby @nti on, namely

L papA e B Eﬁ#ﬁczéiearbyoﬂ’*mgé At e timy 5 of

. (Qf& 35)3EDASAlb1t@urs( @camﬁcian@%o L:hBAB&else@ty 1nventlon

7@ 1L%1§é§él £ 2R i
pr ot ectgl?%n rorx se st ruct ur rmdl ficati ons cause

. b\nsiekhy| §Fgxee . 3 TheCprbadRcexampliephiohi tées effects of

ageor AERY ihoibhe oRke sRdoHdIMRNt &N thar @@lexéenﬁzr elvfngﬁclon
the formati on of cross-Iinke roteln n
ﬁ \g% );y on cl

R h§PHR §OREF E 125 Thé QR HBLT a5e
r (D) GﬁS&:dht‘&’fir&lrng tJrceal;ymrﬁndt\M b et m&@lmmtzambd
the ag%lllpeuss 4 nh|§) go IgETol ol olr‘pll ég to the present
ifivertion 1s neasur'ed §) £ met hyl ene bl ue RNA

st ai ni ng techni que of Cielner- Stoffele et al. (Anal.

Bi ochem (1996) 240, 24).
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30 The results are summarized in table 1 below. 65
Table 1 Condition Enzymaticeactivity Control RNase
100 RNase + neth | | y oxal 10.11% MG + D DAPA
20.32% MG + AG 70.52% MG + L- DABA-L-Leu (exanple 12)
80.97% MG + D-DAPA-D-Ala (exanple 8) 87.37 MG +

L- DAPA-L-Ay (exanple 17) 85.61% MG + L- DAPA- L-Phe
(exanmpl e 21) 70.20% MG + (2S,3S -DASA-L-Val (exanple

29) 75.09% MG + L-DAPA-L-_S -Leu (exanple 16) 75.69%
y\E:ig cE Mesm.s?@mmi 15 hey i fuiopl gma, capacities of
Lt}Dé\%xlcel I@ozﬂ;a:mm &ad&)rcm:g % tWe predARA-Invé@ition,

( e 23) 90. 77@6 nzyg& kinetlcs as neasured by
t the inhibition

.of enRitairiuclehsact | i t yamdusdysbzymet hy(ho yoganll s are

I b
SR b R B o i, T &
yErs (esanas r ophoretity sy axpl emighe g i Al y the

NBASLS AIBFY ShoBbedsayT il euk Oﬁ‘reéé)nif' %%cﬂt%&e 1 0fan

| ysozyme using am noguani dine A(3 as the |nh|b|tor .
TEIYESAT s SERBFHYY shew t Rat ° Mififipi t6fs hours of

amﬁmhtrngaﬂ 0 dihe frasants lamearanalryzwde by grsliveerallanide

e B GRS o & L L arBCh oA durirg

tests Pamhysada aft thendersulhes mScmu ii@ns‘-l& Hmgsence

- %Porﬂgehﬁfgf%&éaffﬁ L 8h§cﬁ£ggeappr éoE%ﬁﬂén%)ﬁ{l‘i{nt

argi ni ne ues us altering t rge

. rsElignssigre p@nqﬂaémqact@onrm ' hjiepdn délif?ons"{ﬂdd@d‘—ed%/ the the

-dppearance of the dimer form of the proteln

The addition of one of the inhibitors according to
the present invention, namely L-DAPA-IL-Leu (example 1),
L-DAPA-L-Ile (example 18), L-DAPA-L-Val (example 23),
D-DAPA-D-Ala (example 8), (28,3S)-DASA-L-Leu (example

' 29), L-DAPA-I-Gly (example 17) or L-DABA-L-Leu (example

12), provides  protection from these  structural
modifications caused by methylglyoxal. The presence of
inhibitors according to the present invention largely
prevents the formation of cross-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 technique of Greiner-
Stdffele et al. (Anal. Biochem. (1996) 240, 24).

The results are summarized in table 1 below.
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15

20

20 el ectrophoresis of glyoxalase | treated with MG
under non-denaturing condi 66ons. The exposure of

gl yoxalase I to MG (10 mM for 24 hours increases the
nobility of the protein toward the positive

el ectrode, a change that is consistent with the |oss
of positive charges 66 fromthe c-am no and guani di no
groups and the gain of negative charges. Wen the '
i nhi bitors according to the _ present invention
|- DAPA-|-leuy (example 138 IDAPA- | -1le (exa

e
18)) are i nclGendition t he i ncubat i on Enzymatia activitye(%)

 [BarsteacRNaket hese conpounds i nhibits the dgHIOn of

mggéév-enéﬂgngtyoxﬁhe i ncubation pf glyoxaHese%, a key
MGLEDLDAPA T he a- oxoal dehyde deioxiT1 cat bgra8yst em

MGI(H' Ad)r esence of TTE[ ny| gl yoxal, modi i ?é 5{2IBP

—

G LTDABA L A TR !Zi‘iii&?‘ﬂ"i@ﬁ‘ﬁ%ll

ﬂkﬂh

MG £ P=DAPAT Al (example 8o adlition of $ha!

ad

Xﬂﬁ‘l-‘tlﬁé'?br esent invent 8861%

PG LnBAPAdorGly{g
MGEARAPAPAtL-Rhe (xapdple-21)e)  prevents 7AR0%

MGi$(2S,58)-DASAl-Val (etayplei 30)kal and 715.09%6t ect s

M6 H ELDAPAL (S LW (B Xample 18)S| Conpar ay569% esgl ts
e | ~Show Thatl a ni di ne
i o

ann + HIZSWO-NZC SR~ U- A radihant

o\ +
O € 1 Set et t+ot)—V l €Ct—10
m * "7\' AP*A_TT‘\‘ 1'F( ; ?mﬂhe g%’ t hes r\nf‘mnunﬂg'@:gi ast

TGt T Ot O T TTCD A ARE S A4

t he st ruct uraI nmodi fi cati ons of ribonucl ease A

or escit Phzerti it LS el e BR BF Ulh kb liecry

avd 6P L-shew (eXlamipl etlle) iphipG-ien0 pif) sneymatic
'd&li%tt%ﬂ %é@sé@ ap E% RO L3RG T 0f 540 co%él%lffa%ly

Growth cells’in the presence of
rigl %&E‘W@“—Cﬁ% ‘?ﬁetlé?eééﬁﬁbﬂﬁﬂ?éﬁt ﬁ&ﬁogﬁanaf to .
ithe pPre@end’ tinvamd/ion.met hyl gl yoxal _

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
inhibitors according to the present invention are
considerably more effective than AG.

The same trend is cbserved 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. This 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 mobility of
the protein toward the positive electrode, a change

that is consistent with the loss of positive charges
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35

30 The cells used for the test are fromthe EA hy. 926
cell line, which are endothéléi al cells obtained by the
hybri di zati on of human unbilical vein endotheli al
cells (HUVECs) with lung cancer cells (A549) . The
EA. hy 926 endothelial cells are incubated in

Dul becco's nodified 35 Eagle's Medium (DVEM enriched

wWith 10%fetal calf 67 serum The cells are incubated

- bBobeerPetill SRR amaitidind el £5 Refoaring of

thegatelve ¢hafged. oWhenl thee inmediicoraf taerrccmﬂdlngg tar the
n | S e L.t rs

R I e O i et

aLTﬁﬂ ’ﬁﬂﬁ’?a@e W t 2586 domluges ndmbethef muksaulsm

Qﬂﬁkﬁ@ﬁe@d tRet Eb%efs@h'c@wdﬂ tNeYe IBRpeshhs angiphigknedie

us
%ﬂé?r@%]ﬁﬁ%v% SHALIE 5- di phenyl t et razol i um br o de
(MTT) 'I&%ayncﬁlﬂ'é'tMEBEagﬁarob{ﬁlh@% cel |?V\inéyeplrbtle$_n in
werted in or,mazan., The ity of formazan
formed™r gxﬁratol%g;l dgnal %O}fjnfe%%%%? o V5N g cbftl st
Treegasid t el ametbypoeyemdlas nodidiiats vehpeprenkage TiAs

. f .
e R o 2\ PR LT e OB s 0
GaEnase dal I%’)zlmtcléhtqf&lvclém HJpazededd ¢he sgontrol.

carri %eouthYtWﬁW&ﬂ bltﬁeSp@&ﬁ;{:&E’zl‘[@é Ofé%t:by:dah 0o NPHe

Pri nC| , n%ﬁ Iovv) penetra es the cell and is 20
cp d ARVE™OPns o lHEPAPAT lieleBnpdtid, diheramIile)
mreuElrﬂm/agheoflnHJSJﬂtﬁIdrﬂZéketiﬁtﬂl ngs BycthPpbglyoxal and

'I'Io%%@q:rgd_raigaali [Q eqrzfl,:1 em%razyfg%}&of living cells.

or mazan i iFed By TSop! °"SThe nunber of

cells qogﬂpagm;;met [ @naults t et gimeadi tlyy ofelfeartmprdneresis

%Qﬁﬁpdtﬁgg %hﬁno%%aﬂgﬁﬁﬁgan§ﬁ3)Aﬁslhﬁﬂﬁ{rﬁéﬁg'é%fectlve
igure 6, I 'yoxa presses ce

than AGE 1nh1 itors (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 FEA 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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The results are sunmarized in table 2 below. 68 Table
2: Cell growth in the preseffGe or absence of MG and MG
scavengers MG scavengers Cells SD Cells SD Difference
+ MG+ MG (B)-(A) scavengers scavengers (A) +
Met hyl gl yoxal (B) O 100 O 24 Am no guanidine 97 6 92
5 -5 L-DAPA-L- 94 8 93 3 -1 Val.2HC (exanple 23)
L- DAPA-L- 94 16 81 7 13 Leu 2HC (exanple 1)
rnosm 99 0 DAPA- L Ie.fS 6 79 4

GLIH, ARt oot 2a%58) SERNRSESnans Y is i 91 AR oHkaCh
(exbhplisif®®llyDaBAtbineu. IZHGIORY d&El¥S8. 9Cedl @axamnpl es

SRR el Bl R ¢gf)
Bnke By Tolih SRS (R S entcare
muesiipn trf 7 gaddring ap ngy addHYg (Warpiei@)s potential
inhibitors (1 mM) and/or methylglyoxal (600 uM) for 48
hours at 37 °C in a moist atmosphere with 5% CO,.

The number of cells is evaluated in the following
way:

The cells are stained using the (4,5-
dimethylthiazol-2-yl)-2,5~-diphenyltetrazolium bromide
(MTT) assay. MTT 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 peréentage
of the number of cells after treatment compared to the
number of control cells without treatment [100%OD
(treated cells) /OD(control cells)]. Detection ig
carried out by UV/visible spectrophotometry at 570 nm.

vPrinciple: MTT (yellow) penetrateg the cell and is

converted 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 gquantity of formazan formed and its
absorbance. |

As 1llustrated in figure ¢, methylglyoxal (MG)
suppresses cell growth.

The results are summarized in table 2 below.




L- DAPA-L-(S)- 71

74 +3

L- DAPA-J vy, 2HCI 54 8 50 10 &8

(2S, 3R) - DASA-

(exanple 17)

Leu. 2HC (exanpl e 16)

61 8 54 11 -7 dy.2HC (exanple 28)

L-Lys 81 43 -38 Mean of 3 experinents 5 69 The

addi ti on of am noguani di ne (AG,

a known MG scavenger,

suppresses this process in a spectacular manner. The
same trend can be observed with the corrpounds
ent ent| on, in rticular
ke 2 e Ut B Ohe Bsmnad o+ Plieimain, of M
and L-DAPA-L-Ile (exmd)ll-m‘- lﬁz)aveﬁigte:rs known MG
scavengers, such as carn03| ne and rretform n, proved
loca offoect 1 vy S t ot Ad.d AVAL.Y o nf
t ha¥iG Srﬂﬁ"ﬁf‘@?ﬁg effe elig con‘poﬁﬁ’g accosg nla’ffleBence
the 10 present inventi corrpared t5MGe suppress(EHrT(A)
of cell growh QhySOAEEBES||| | ugt r%&ngﬁsﬂ gure 7
These results shagw t &) t hg corfpoundst accor (i ng to
the present invention are ron-tokethylglybxalespect to EA
cells. This is trlue in partji culjar fof)L- DAPA- L-|Val 2HCL
I (exanple 23), [L-DAigH L- Ue@2HCL (ezpnple M),
ZHCI (ex e ZS, DASA-4 - |Val ZHCT
'%Mﬁﬁpémd @ an ( Qﬁf\_ g guiﬁ:(%e\_(_g?impl € % ot 5
nunber of [1s|is ljower | ess| tthan 150})
C‘é o the |nunber of |contirol cells grpw ng
p 20. addition of lany iproduct The
d—mﬁfo%?*‘rh‘on of the n®teculle!® |diami &b noiefy ils nofl3
ikeolNed in toxidity nor ils the associated| salft.
l(exckregle 1)} DAPA, (I12S, 39) -
Carnosine 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~feu.2HCI | 77 15 73 9 —4
- | (example 12)
L-DAPA-L - 77 6 71 7 —6
Phe.2HCI
(example 21)
Metformin 91 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-GIly.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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DASA and D-DAPA, as well as HC1 and TFA salts, are
found in toxic and nontoxi ceproducts. It can be noted
25 that the non-toxicity of the conpounds increases
their MG scavenging activity conpared to cells
gromng with MG alone. The difference between the
relative values of the nunber of cells growing with

~ the anal yzed conpound and the ceI s growing in the

presen e of and the 30, anal conpound makes. it
p033| dgGEF'HBt €% haMipeg {* ¢ o|{8Gdg £ MEnown MG

Wr Elsgﬂppr@@m@nﬂﬁlsaqﬁmdhﬁg o the @@ﬁﬂﬁular
|nv |on ossess_thi,s

|
PS D aiind D el oY 0 RBACSIRE 1T ohe

‘(cqmowrgi@wpacecq:}dlmgsst@APAhe ||pe@|s|@nt( QL)mi(ee»taJmi e in

18 t:ﬁc.ztﬁa:’ls) DoShok IZOVa%/al %EQ%mgééﬁ o azpﬂfe‘?_%%%ﬁt“ eu

- DAPA- L- Leu2TFA exa
( %arﬂ%ngp e2nQ) aﬁ& B= LDNbﬁ Lelﬁﬁ@PQﬁCiLS() -6 Pthetanipien
Mg . sdiPeRides, CONPRUBES cadhs@ i 8xhimbidt EERaimd proved

T TS B e R T o

- hattti bithieig eéfkbctoxdfi thel Scorhp@dﬁ@cﬂs(%&%o&mﬁr@%:o the

re vel |t _can_be naqt at_ netformn.is
TERE VEdne 00 CB0nBR A8 B0 L8 L IBLEOLIN BN 827 cend
esataverte by [M§v smexilci s tatatted sin flguarecéntrati on. Test

of nutmggen fq t t iﬂ%
pr.esent |nvgrﬁé|ﬁ&g: ée.ilg))ﬁv\\;I::’A-L Leu (exa%pcfurﬁ% & ng to
|lLhsnmregeniy| inesapdte 28§ BSNARCAHEsWEELt r\%@e‘?t to EA

Q%DﬂAlchAmEﬂa\:/L\M tihs th%%rL ldﬁwrgﬁcﬁc I)-manth-1.- tVal 2HC1
- a I N I N |
R ol REE-fodet! 2R 2N Gtier Eo M n - riba -

' sTeheerﬁPHIJr acmnqﬂ Sdlaipnel{ 4.3 STheramdetalatdlis (esetnple

A he, ATES oL Lm%% Bsrp 0 EQLhgYs: 1y DARA- Liheln the

one or
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 invdlved in toxicity
nor 1s the associated salt. Indeed, L-DAPA, (28,38)-
DASA and D-DAPA, ags well as HC1 and TFA salts, are
.fdund 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 wvalues of
the number of cells growing with the analyzed compound

and the cells growing in the presence of MG 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-2HC1 (-3)
(example 23), L-DAPA-L-Leu-2HCl (-13) (example 1), L-
DAPA-L-Ile-2HC1 (-9} (example 18), (28,38)-DASA-L-
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10M 1 Mand 0.1 MM - L-DAPA-L-Leu/ nmethyl gl yoxal

m xture or L-DAPA-L- Val/netiayl gl yoxal m xture: 10 M

1 Mand 25 0.1 M - Methylglyoxal: 10 M The results

are summarized in table 3 below. 71 Table 3 Substance
tested Concentration Human Six mxed Strain M S9

strains TA98 L-DAPA-L-Leu 10/1/0.1 No - - (exanple 1)
L- DAPA- L-Val 10/1/0.1 No - - (exanple 23) L-DAPA-L-Leu
exanple 1: 10/1/0.1 Yes_- - (netabolites) L-DAPA-L-Val

eXEhtEC D3 (18 1/ deranmie. 29)nelabsPArésjeu-2TFA  (-18)
Lt&bifple Loy, fepmmple-dou+2HO 1{0a)] Nexampldeid) lakd 1.~

i O Al (eomlenz) A0 L0 Dl o el
nel sy | gitodalt (netabeolging) adktDARYY ) - Viahme 1 e X abqabAPA-D-
230 5 ot hya@)yox(%lxaqn?:/lg 08} YeRa L-}S}&‘Bﬁ@?{ﬂﬁﬁéi - (+3)
(example 17). On the other hand, their cell toxicity is
higher (39% and 43%, IespectivelY). 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 Amesgs 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 89
fractions and on seven strains of Salmonella.
The concentrations used in the Ames test were as
follows: _
- L-DAPA-L-Leu alone or L-DAPA-L-Val alone:
10 uM, 1 uM and 0.1 uyM.
- L-DAPA-L-Leu/methylglyoxal mixture or L-DAPA-L-
Val/methylglyoxal mixture: 10 puM, 1 uM and
0.1 upM.
- Methylglybxal: 10 uM.

The results are summarized in table 3 below.




Meth | | oxal 10 No -
(et abol i tes) Positive cont 78l
/| 2NF Positive control 51.7 Yes + +
Negati ve control No -
Yes - (sol vent) non- mut ageni c
Tested al one or
nei t her substance (L-DAPA-L-Leu or

Met hyl gl yoxal

- - +:

10 Yes -
2.6/9.5 No + +
(2AA) netabolites
(sol vent) Negative control
nmut ageni ¢ 72
in conmbination with nethyl gl yoxal,

L- DAPA-L-Val ) was

ANQD

nmut ageni ¢ for TA98, the rj sjrains or the human
iver—S9fractions—atth htrations-tested. The 5
dyc daomgentrasionunpriiumasr | Six mixed il ofdrain
\'XZS@Q%%?{;@%S%@ jjc_at (gid) concentr &9 onp tshsdiesd. |73 A98
Mmleléewonp()undeo&1tqt;ﬁ f ol ovang general fonmula
H2 NX~ : O nts CH2, —
%ﬁp?a:ﬁf) cHoH—RE: repres:.[‘.telsnan aep .gsg"‘i
‘tﬁ‘%ﬁrn% II-\\/@ubst il tut eﬂ%llqm pne or € L0 hal ogen
dﬁmp@a{)ant agegusly fl uorine, y ohe or_ nofe CF3
d-DARA-BAEN=0, |1 or 2 or X _represent-s CH2, C=0| C=S
Uxa 4- Rl reprosentg) /3/0.peptide tal ning twojam no
ﬁ'ie 2ol h am np aci be| ng optionally substityted
L DAPA-L-Val Foger | |
example 23: 10/1/0.1 Yes - -
| (metabolites)
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-| —Leu
(example 1) +
methylglyoxal 10/1/0.1 Yes - -
1 (metabolites)
L-DAPA-L-Val
(example 23) +
methyiglyoxal 10/1/0.1 Yes - -
{metabolites) _
Methylglyoxal 10 No - -
Methylglyoxal
(metabolites) 10 ves - N
Positive control
| (ANQOY2NF) 2.6/9.5 No + +
| Positive control
(2AA) (metabolites) o1 f7 _ Yes * *
Negative control _ No 3 _
(solvent)
Negative controi B Yes _ B
(solvent)

: non-mutagenic

+: mutagenic




15 atons, advantageously fluorine, or one or nore CF3
groups, and n=0 or 1 or XRl17Bepresents PQ3H or 503H
and n=0, 1 or 2; R2 represents H, XRl, a Cl-C6 al kyl
group, a Cl1-C6 aral kyl group or an aryl group, the
al kyl, aral kyl and 20 aryl groups being able to be
substituted by an am ne (NH2), a carboxylic group
(COOH) , one or nore hal ogen atons, advantageously

fl
phar B 1 B pais St 1 Gh e S tpglglyoal,

irsmiEres;  enasteaoger s (BAoARA et eeeoicgonBrBABA~-BaWe]l ) asvas

X e sa heg [ 0
a0 X e B e M Reh ERESHL (82 Chhe, fymen
reipfess efif s fnaeione repr éé’@nt%onqkﬁl‘(@-@)wmsﬁﬁd The
Mebabbloited aﬁﬂodﬁ@ea Qy 1t19é %umanr epiesenked Maéiﬁ%ns
foll owi ng faornul as: CH3 NH2 H COOH H2N(N CH3CH2
yyeve A EREGITNT F‘m e WW%@I@ festedo
HZN'NA NH HOH2 N Y "NHNHR2 NI O NH2 O O O
CH3 H3ICCH3 CH3 OH2.NNH : '
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NH2 Ove O NH2 NH2 O CH3CH2 N O H3C CH3 0 HOCCN
"INy CH3 NH2 HHN NH 2 O &dAd O HOOC.CH3 H NH2 HBr
HN NH2 5 O and t he conmpounds L-ornithyl-taurine,

L- di am nobutyryl - taurine and L-di am nopropi onyl
taurine. 75 2. A conpound according to claim1,
wherein X represents CO CH2 or C=S. 3. A conpound
according to any of the preceding 5 clains, wherein
R2 represents XR1 or H. 4C %gnpound according to any
of the preceding clains, r8in Rl represents an

am no acid, advantageously sel ected anong al ani ne,
valing, 10, ne [ ci
phenyl aI ani ne(‘oéngéj&ll‘ ertoﬁe%genefogﬁ%‘ﬂ&% 9%8.81,:5; %%Kla
donpound according to any of the preceding clains,
wherein said conpound |H§Nr\e|%8§ent ed by the 15

foll ow ng general fornula H2N~-r (CH2)0 H2N
Rl Y 11 wherein: (CH,)
: n
R
HNT X7
I
wherein:

X represents CHp, C=0, C=S8 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=S 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 CrF,

groups, and n=0 or 1

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

R, represents H, XR;, a Cl—cs alkyl group, a Ci—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
atomg, 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 compounds

- wherein 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:




Rl represents -NHR3-(CCOR4 or ~, QNCOR 4 20 R3
represents - a Cl-Cl2 al kyl 7group, advant ageously
Cl-C6, optionally substituted by one or nore groups
chosen anong a hal ogen atom advantageously fluorine,
a -CF3, phenyl, phenol, -COOH  am ne or 25 phenyl
group substituted by one or nore hal ogen atons,
advant ageously fluorine, or by one or nore CF3
groupsC,_I a phenyl group, optixenally substituted by an
' am ne, g—l group, one @rnynDL heﬂ ogen atons, 76

(9 l"ydluonne or ~one Jpr re CF3 groups

and R4Fr| presents OH NH2, a Cl1-&3 JH
advant ageugs - ; 5 R2 reprlesents H CORl, or a
Cl-C6 al k OuRuoptional Iy supsticputed by one or

mor e hal ogen atoms.  advant ageolsly ffuorines or by
-~ one or nore CF3 groups; n=0, 1 gr 2; Y represents an
oxygen or sulfur atom advantagefjusly 10 an oxygen
atom or tHe pharnmaceut Hc,qm\‘ac(@em_abl e addption

salt [ rs, enantiofers and dilast eHeoi sjpmers of

sHa ag” welMH as ni xtures of Enp:
accor di Mt oany.oMd he preceding

H2N H2 N\
COO4HfN-H2IQH2N'QOOI,OOY :

| 0
CH
| Hooc/\HJ\( NH,
| H’N\‘_KK/NH
o

CH,
' HN\“/J\\//NH
0

I

and

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

taurlne and L-diaminopropionyl taurine.
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123 H2NH2N 2HC H N-N CONH 2HCI H 2 N H NY CoCH

~/ 2 2HH2N H 2 HO CH ocH37B2N 'ry NICOOH H3C 3 CH3
HO6 78 H2N HN HN 2HCI H 2HCI H 2HCI H

H2NJ/ N~COOH H2NN COON H2NNOOOH HH ~O O O 25 9 10 11

77 H2N H2N 2HCI C(NYCOOH H2N 2HCI NYCOOC16H33 HzN -
2Hg HzN Y O N 1YH N90OOC16H O o vy | 12 13 14 H2N

H2N 2HCI NOOOH 2TFA H HZNH ~COOH H2N N H _ S CH3

CH3 1 15 16 H2N H2N H2N N_ 2HCI I1-~COOH 2HCI .1 H,
H2N 4 A compound according to claim 1, wherein X

represents C=0, CH; or C=S5.

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

4. A compound according to any of the preceding
‘claims, wherein R; represents an amino acid,
advantageously selected among alanine, valine,

isoleucine, proline, leucine, norleucine, phenylalanine

or tertwleucine, and n=0, 1 or 2.

5. A compound according to any of the preceding
claims, wherein sald compound is represented by the

following general formula II:

H,N R,
(CH,),

R
H,N

Y

IT
wherein:
N=

COR4
R; represents -NH-Ra;— (C=0)R,; or :

R; represents

- a C1-Ciz alkyl group, advantageously  C;-Cs,
optionally substituted by one or more groups
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

CF; groups;
- ‘a phenyl group, optionally substituted by an

amine, an OH group, one or more halogen atoms,
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2HH 2N NCOOH H2N N~-\COOH H O 5 0 O 17 18 21 H2N HN
2H H2NN H 2 COON H2N 2HCI Hé6 (~ NYCOON H O | 2HHHN~
N~COOH HZN 0 O NH2 22 23 24 H3IC CH3 H3BC OCH3 H N
COONHCCOOH HO/-COON HZNHHZN NH N ? NH 2HCI H
H 2 NCOOH 2HCI NCOCH 2HCI H2N HZN HZNH N H O O 0

" COON H3C~CH3 H3C/\,CH3 10 28 29 30 78. H2N HzN 2HCI
N;H3 2HC 2N~ NH N HZN H COON 0O COON 0 CH3 31 34
HZN HzN, 2HCI 2HCI. H O POOH H N HZN H COON HzNN O

CH3 O THI2RE23CURbK FHARPTRRE / 2PiE] OPE2FEANPTE S IFPUPS

and
Ry represents OH, NH,;, a (C;-Ciz alkoxy, advantageously
C1—Cao;
Ry repregents H, COR;, or a (C;—~C¢ 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 represents an oxygen or sulfur atom, advantageously
an oxygen atom;
or the pharmaceutically acceptable addition salts,
isomers, enantiomers and diasterecisomers of same, as
well as mixtures of gsame.

6. A compound according to any of the preceding

claims, wherein n=0.

7. A compound according to aﬁy of the preceding
claims, wherein said compound is selected among
 HoN HZN HyN
2HCI COOH 2HCI COOH 2TFA COOH
H2N v HzN ('/ HzN \/
F 1
1 3

CH,
6 7 8
H,N | HoN . HoN
2HCI H. 2HCI H 2HCI H
- : N COOH
HN T N\:/COOH HzNj:\’(N COOH H,N ~
H e} =z H e H O z

9 , ' 10 11




NI | ~, COOH J~/ N~COOCH3 NVCONH2 H2N HZN Fi (~ HZN Fi 5
0 00 37 38 39 H2N H2N 2HA7 H H 2HCI 2N H H2N-NYOOOH
2H HI2N N COON HzNN COON 0 0 H 0 COON 40 41 42 H2N
2HG H2N H 2HCI 2 |H NVCOOH N N COOH 3 N N (NYCOOH HN
j 4HY Y H2 0 0 NHZ 10 43 44 45 H2N H2N 2HCI H H2N N
COOH 2TFA N H COOH H2N 2TFA ~NCOOH H - O HZN H yo H
CO2H 46 47 48 79 H2N H2N 2HC1 H 2HC N°N COOH vCOOH
HOHOGCF3 ~CF3 49 50 H2N

2HCI

H2 NHER
2HCl H
\__N._COOH 'tN N - CO0CgHsg
o ° choocmi-L33 \7/,

12 13 . 14

15 16
HoN
2HCI
H2N HaN e \V,COOH
2HCI 2
2HC COOH
H2N \/COOH H 2N \/ | \.@
17 18 ' 21
HZN
2HCH _COOH HoN
ftN \/COOH \('

HC. _cH,
;ZjEOOH
N

N._COOH 2HC
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‘repres’ean cH2l =0 c=S‘or

HNG N
Tk R 2rd N cooH 3HC*H2 H o
| 00 N N._ COOH
szjghr“\r"o"” AL MR
O - ’ O O

2HCHZN H H N N COON 2HCI 2 NYCOOH O 2N H O U~ and
F 51 52 5 or the pharmaceutii8cal | y acceptabl e addition
salts, isoners, enantioners and di astereoi soners of
same, as well as m xtures of sane. 8. The use of a
conmpound according to any of the 10 clains 1 to 7, to
prevent the deterioration of proteins in foods. 9. A
pharmaceutical or cosmetic conposition conprising a
conmpaound according to angNof the clains 1- 15 to 7 and
a pha euti ly o osmitical lycaccepyabl e
exgdpi ent. 10, A coﬁ%% ng lgeneral fornul a
' N )N HZNM; | TCOOM
Hrepresents an
uted3by one or nore 80

am no aci d© oppp&’l‘bj |y substi

- hal ogen at %% advant ageously fl uorg or by one or
psS,

nore CF3 ¢ and n=0, 1 or 2 or represents CHz,
C0O C=S or CHOH R1 representsHaN pepti de contai ni ng

two &blNgo aci ds, eji/am no%iﬁ) bei ng optg onal I
SZHERt i t Ut ed oy e nor e gen to

ad'vaat 0 q/ﬂlu or oney M

and R off 1 gr xRL r &Pk ent s F?(ISH otl SOBH an@

or 2; R2 eprésenis H, XRl, a Cl-06 aPkxyl @Feu
C1- Co6 d

35 36
HaN . HyN HoN
' 2HC COOH 2TFA COOCH 2Hcl CONH
: H 2N N H ZN N 3 HZN N 2
37 38 : 39
: HoN H,N '
2HCI
H2N COOH 2HC| ' H
2Hal COOH HZN:H/ Y N o0
HzN \( \@
COOH |
40

I _\/\/Nl-lzf
43 44 45

H,N

2Het HN —

COOH  21FA ]\/H COOH
HzNj[\ﬂ/ \/ \/
HN SN COOH HZN
A AL _ 002H ’

46 a7 48
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10 aral kyl "group or an aryl. group, the al kyl, aralkyl
and aryl groups. being abl e7Po be substituted by an
amne (NH2), a carboxylic group (COOH), one or nore
hal ogen atons, advantageously fluorine, or one or

‘more CF3 groups; 15 or the pharnmaceutically

acceptable addition salts, isoners, enantioners and
di ast ereoi sonmers of sane, as well as m xtures of
sangy W th the excepti annef the conmpound ~CH3 CH3CH2-
C@Qﬁ' | Oy HN)rH NH2 2HOI N 28 for use as a drug. 11
A cg N.2€66Hdi ng t quatpial20.C%erein  said

- conﬁ%uH i sz represented by idhe {ol Il owi ng genera
 fornuIaII:\ﬁ§§kR 2 (CHYn HINR 25 Y I

wherei n: 81 gpresents NH R3-LCO R4 or ~, ON COR
a wherein R3 représents a Cl-Cl12 al%yl group,

advant ageoys] y Cl-C61 optionakly substituted by one
or nore groups 5 chosen anong a hal ogen atom

advant ageously fluorineH:b - CF3, phenyl, phenol,

-COOH, am ne or phenyl gro“p siubstituted by one or

mor o gen atons, adygR Hust§PP uori e, or by
- off&lor ? ﬁroups 10H-5 a phenyl group,
' optHQN §Uﬁs

uted by an
\\/\ and F

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.

9. 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:

HN_ R,
(CH,),
R
HN™ X7
I

wherein:
X represents CH,, C=0, C=S or CHOH, R; represents an

amino acid, optionally substituted by one or more
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am ne, an OH group, one or nore hal ogen atons,

advant ageously fluorine, or 8ne or nore CF3 groups
and R4 represents OH, NH2, a Cl-C30 al koxy,

advant ageously 15 G -C20 ; R2 represents H CORl, or

~a C1-C6 al kyl group optionally substituted by one or

nor e hal ogen atons, advantageously fluorine, or by
one or nore CF3 groups; n=0, 1 or 2; 20Y represents

| fu t d t I
B R ha el e I OSSR, 30 DY ehe ox
sadtes , CF4d somerss, emanhi=dnerls cand di ast er eoi soners of

t f . 1
S5 ety o UisS SeoiPaf I, dapai .
F@Qﬁﬂ%ﬁ%¥w GW@n@W%HQFﬂ@R@EN g amtnol g¢id

25@%?%;*05@1QDQIQy'FE@b@Qﬂé%%%ﬁ%;ﬁ@ﬁgh g?gﬂ ﬁ%%%bdhalogen

HEPT 1PRYCORIFZ O OOF / FRKFE) . CF
\Qsl:d’u];tg, @m_d) 3-0 o5 6 H2N

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

R, represents H, XR;, a Ci—Cg alkfl group, a C1—C
'aralkyl group o©or an‘aryl group, the alkyl, aralkyl and
aryl groups being able to be substituted by an amine

(NHz), a carboxylic¢ group (COOH), one or more halogen

~ atoms, advantageously fluorine, or one or more CFi;

groups;
or the pharmaceutically acceptable addition saltg,
isomers, enantiomers and diasterecisomers of same, as

well as mixtures of same,

- with the exception of the compound

CH,

CH.CH; COOH
HN
N NH,
H
0 NH,

for use as a drug.

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

formulé II1:
H,N R

2 j/ 2
(CHZ)n

R 1
H,N

1T

wherein:
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B
H .

2HCI NCOOH H2N H2N H2N 3 HY2HC2 H2HCI2 HO
CH3 HN N /COOH H N N~-COOH8117 0 7 8 9 H2N H2N H2N
2HCI NCOOH 2HCI2 H2HCI2 1 HH2 HH N/ N N COCH H
NCI/N-COOH 0 5 0 OY 10 11 12 H2N FzN H2N 2HCI COOC

1
H 2TFA H COCK 2HCI H HZN_ H v 1s 33 H2N
HZNN\VCOOCIsH33 OS O 1Y YI 13 14 15 H2N 2HC
N~, OOOH H2N H2N S ° CH3 2HCI H N I~ COOH CH3 H2N H
O 10 16 17 H2N H2N N COON 2HCI H _2HCI H~ zz" _ ~
2HGN -

_N

COR,

R; represents NH-R;- (C=0)R; or wherein
R; represents

- a (1-Ci»  alkyl group, advantageously  C;-Cs,
optionally substituted by one or more groups
chosen among a halogen atom, advantageously
fluorine, a HCF3, phenyl, phenol, -COOH, amine or
phenyl group substituted by one or more halogen
atoms, advantageously fluorine, or by one or more
CF; groups;

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

Ry represents OH, NH,, a C;-C3; alkoxy, advantageously
C1—Cao; '

R, represents H, COR;, or a C;-Cs alkyl group optiocnally
substituted 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, enantiomerg and diastereoisomers of same, as

-well as mixtures of same.

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

‘wherein said compound is selected among
HoN HoN HaoN

2HCl H COOH 2Hai COOH 2TFA COOH
H2N I-_'-[ \_'/ HzN E/ H2N \/
. o =



"HZN H 2N " COOH H2ZN COOH O C O 18 19 20 83 HZN HZN
2H H2N NYCOOH 2HCI N H COON8#N H2 Hy HHO HN OH

2HCl 11-~CO0OH HZN 21 22 23 H3CYCH3 O, COOH FIZN p
HHH HN/-COONH2HCI N COOH HZN NH 2HCI COOH HzN
HY 2HC HZNHO ~ HZNNHO I NH2 HO "-COOH H3C CH3

24 28 29 H3C O CH3 H H COON HZN H HZN 2HCI NCOOH
HZN = 2HCI H O HZN N? 5 H3C ,CH3 0 COCH 30 31 HZN

HZN H "INO ;H3 2HOI HWHRN N "k ), k)~
2TFA . 2HCI H 2
N N._COOCH, HS N._COOCH; a1 | .R'\/CONHZ
H o i H o : HN H
i_.C
\[/ \( ?430/\/ H,
5 6
. 2HCI jﬁ'\/ COOH HoN HzN
2HCI 2HCI ook
'HZN T H2N ‘\/
HoN
2HCI
 HoN HoN COOH
2HCI COOH 2HCI COOH HzN H v
11 S12
HoN. HN
- HoN | 2hcl COOCsH 2TrA ﬁ COCH
2HC H HN"; N 107 '"'2N :
HN Y N _-COOCygH33 - Hs Y :
O R ) ’
13 14 15

COOH
HaN

C M 2HC COOH
C HaN"F N

17

HoN

2He! :l\”/ COOH 2 - 2Hd H
\/ H N
H2N NjE{YN\/\COOH "I2N H \/\COO'H
@]

0 ’ . I
1a - 19 20
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COON HZN N COON HH O CH3 OCH3 34 35 H2N 2HC -NO
COOH 'NzN FzN HZN NN 2HO N 06611 ZTFA N COOL O CH FV H
HZNHI1l v 10 3 0 O 36 37 38 84 HZN H N HZN 2HC

N~COOH z H2HCI 1 N CONH 2HCI N COON H2ZN - H2N z zN H
Y OOCOON Z 39 40 41 H2N 2 2HH 2N N H N COOH H2N
2HCl HH O 2HC H H ~/NvOOOH H2ZNIN 1YCOOH 2N HH ~O H O
~\ 42 43 44 H2N H2N 2HCI H H2N 3HCI H H N NvCOOH
ZT%N}j\I-I:/NI\IC(I}IZ H 1, NNIIII COOH Y z 5 HO ~iNH

12Hal % 46 47 HI-NZ!HZ
COOH HoN

: H N
: ~
i H o : 2Hcl COOH
\© H2N \/

21 23

2HCI

H,N
2HCI \)L :COOH HZN HN
' H,N N ] H . 2TFA H
5 L Ny O
90
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H2N 2HCO NH COOH 2HHL NNYCOOH 2TFA H H2N 2 H2 ~

NN~COOH HO \ HO HICX®RH v 84CF3 CF3 48 49 50 H2N
2HCIHZN H H2NI /N COOH 2HCI H N NII1ICOOH 0 2 O and F
10 51 52 or the pharnaceutically acceptable addition
salts, isonmers, enantioners and di astereoi soners of
sane, as well as m xtures of sane. 15 13. A conpound
according to the clains 10 to 12, wherein the drug is
a scavenger of reactive carbonyl = conpouyfnsis,

advant ageously an inhibitor of the forJgiioh ¢f
advaneed gl ycation en Zﬁ' ducts. 85 14. Q C )OH
aggor dijng o the cl & 1 t@,{,| 13gpoMher ei if t dreg is
for yLipe~prive®aNl andibr L erreat ment of :Pstz%@
di seasdl due to the formatiah o vanced gl ycatio

end- products or to+the cross-1i n%? 'arS of proteins, :
for the® prevention and/ or 4he treatnent of t#h&

del BNy i ous effects of the ageing of an organi sm
SEiGl effeﬂs R rane! t\h?I formati on of advaHghtd gl ycation
endHgY y of "the,g é%wﬂ;\ﬁng of 2piGdteins, & in a
r _
[

c
patien 0 e_sbvowpi ng Afy

| he sl owng & COOH
progr essi o conpl i &2 iolts rresul ting f romHlilabet]es,
sai d conpl feations resul tiflg fremthe formati &h of )

advancegzgl ycati on endaproducts or from ghe cross-

| i nking of proteins. 15 1N A conpound according to
a?r]'%/ Nt he clains 10 tend4, Jwherein the dryg i s
i i€nde :]\/

tddtr preveni,y N._-COOH oTFA H
s ‘HY&%H Y NN COOH
O K\/A\/NHZI \T/ , H /i\ ,
45 46 47
S  HN
HoN. 2H‘§ZN H anct N__cooH
L2 N. _COOH . ' ~
2TrA j\,ﬁ S ) O
' g HO '\I::l\ H ‘7\
H =
“COH CFa CF,
48 49 50
H,N
H,N :1\‘_(5 COOH
2
2HCI A HN" A I 2HCI
0O N and F
51 _ 52

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

well as 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.




and/or slowin a patient the progression of diseases
chosen anong rheumatoi d pol Y& thritis, Al zheimer's
di sease, urem a, neurodegenerative di seases, 20

at heroscl erosi s, mcrovascul ar and macrovascul ar
conpl i cations of diabetes including diabetic
retinopathy and renal failure due to diabetic

nephr opat hy, ni croangi opat hi es and nacroangiopathies
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lysis, inflamatory di seases, age-r
r AEVABEPE EL¥6REEPE eaﬁdpﬁédpﬁysuarahg tbet peaes-linking

eqr! rétagﬁscagger Bhe3 ré@en@%ﬁogﬂa?oﬁceﬁédteg?ﬁﬁ%ﬁgyof
I Ny n e rug 1's rntende
f%?eagﬁﬁﬁ%&ﬁgﬁsor?fof@ft& Pt | hﬁeagge-ngm f 19 organism,
cosimdt e€ fase sobed ngomeuMb@aeoorsh ngr t adaaycod @D?catlon
clajkn antl-ag_l ;and _restructurin
cefulBroabled 85, SRR of P o =
d@@ﬁi%ﬂﬁndﬁ@r athen sdowdwma nkire etdte vestdppig edbEnt the

progression of complications resulting from diabetes,
gaid complications resulting from the formation of
advanced glycation end-products or from the cross-

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
digease, uremia, neurodegenerative digseases,
atherosclerosgis, 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, 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.

le. 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.




