COMPOUNDS FOR THE | NHI BI TI ON OF APOPTOSI S The present

invention relates to conpounds acting as apoptosis
wonhi7meeass, as well as to processes for theirPCT/IB2006/003312

preparation, to pharnaceutical conpositions containing

them and their use in nedici ne. BACKGROUND ART
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Inappropriate apoptosis is involved in many human pathologies,
including neurodegenerative diseases such as Alzheimer's and
15 Huntington's, ischaemia, autoimmune disorders and several forms

of cancer (Reed J.C., Trends Mol. Med. 2001, 7: 314-319).

Diverse apoptotic stimuli, including activation of cell surface death
receptors, anticancer agents, irradiation, lack of survival factors,

20 and ischaemia (reviewed in Strasser A. et al., Annu. Rev. Biochem.
2000, 69: 217-245) induce signalling cascades that all activate a
family of cysteine aspartyl proteases called caspases. These
proteases execute the apoptotic process.

25 Some apoptotic signals activate the mitochondria-mediated or
intrinsic pathway that utilises caspase-9 as its initiator. The
formation of the macromolecular complex hamed apoptosome is
a key event in this pathway.
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15 Nevertheless, protein—protein interactions upstream of caspase activation can
be also relevant points of intervention for the development of modulators of
apoptosis pathways. In particular, recent data propose the formation of the
apoptosome as an interesting target for the development of apoptotic
modulators.

20
Therefore there is an interest in finding molecules that inhibit the apoptosome-

mediated activation apoptosis.

DESCRIPTION OF THE INVENTION
25
One aspect of the present invention relates to the provision of new

compounds of general formula I,



DESCRI PTI ON OF THE | NVENTI ON One aspect of the present
invention relates to the provision of new conpounds of
waemgriads2iornmula | ,1 its stereoi somers and m RCUABE06/003312
thereof, its polynorphs and m xtures thereof and the
pharmaceutically acceptabl e sol vates and addition
salts thereof, wherein: Rl r3epresents (G -C 5)al kyl,
(C2-Co) al kenyl, -(CH2)i -3- NHCO(CrC 3) al kyl ,
-(CH2) 1 - 3- CONRaRb, - (CIR3)0-3 O(3-6) Oy,
-(CH2)0-3-(5-6)Hetcy, -( -3- phenyl,
-(CH2) 1- 3- (1- napht hyl ), )1 3-(2- naphthyl)
-(CH2)1-3- (5-10) Het ar, pleenyl ) 2,

-(CH2) 2-CH[ (5-6) Hetar] 2; presen

-(CH2) 0-3-(3-6) Cy, -(CH2)0-3-(5-6)Hetcy,® -(CH2)i

-3-pheny|, -(CH2) 1-3-(1 -naphth{yl),

(CH2)1 - (2- napht hyl ), (CH2)1 3 5 1 0) Het ar,

- ( gy xt p5ns6)c\'ﬁ|8 mlxlures thereof
- ( mix ?eb K

- ()t he3phbﬂﬁad:eutrcé co'épfdble negNtBY! and addition salts thereof,
(CH2)1 3-(2- naphthyl), or -(CH2)i -3-(5-6)Hetar;
(covh erddyal kyl and - (C2-Cs)al kenyl may be opt| onal l'y

55RO RFIGE (oo
C2) al ky4(C&ia)i 3-®DNRaF€12) 6(%0&32(3 6)Cy, C(BHa)oly(6-Eplotdye «(CHa)1.3-
OPH Ot S CHE} S hapht, " (EFLS, o Braphinyt), " (CHe)

(5-10)Hetar, -(CH2)2-CH(phenyl),, -(CHg)g-CH(phenyl)[(5-6)Hetar] or
-(CHz),-CH[(5-6)Hetar]y;

10
R2 represents -(CH3)p3+(3-6)Cy, ~(CHa)o.3-(5-6)Hetcy, -(CH>)i.3-phenyl,
~(CHz)1.3-(1-naphthyl),  -(CHz)1.3-(2-naphthyl), -(CH2)13-(5-10)Hetar,
-(CH2)2-CH(phenyl),,  -(CH.).-CH(phenyl)[(5-6)Hetar] or -(CHy).-
CHI(5-6)Hetar],; '
15

R3 represents -(CH2)is-phenyl, -~(CH2)1.3-(1-naphthyl), ~(CHaz)s3-(2-
naphthyl), or -(CHy)4.3-(5-6)Hetar;

(C1-Cs)alkyl and -(C.-Cs)alkenyl may be optionally substituted with one or
20 more substituents selected from -O-(C4-Cy)alkyl, -S-(C4-Cs)alkyl, -NH,, -NH-
(C1-Cy)alkyl and -N[(C4-Cz)alkyl]z;

(C+-Cs)alkyl can be optionally substituted with one or more halogen atoms;

25 Raand Rb independently represent -H or -(C4-Cs)alkyl



Ra and Rb i ndependently represent -Hor -(CC
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carbocyclic ring; (5-6)Hetcy represents a CG or N

radical of a 5- or 6-nenbered, partially unsaturated

or saturated carbocyclic ring containing fromone or
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15 substituted with one or more substituents selected from halogen, -CF3, -OH,

-O-(C4-Czlalkyl, -CO-~(C4-Cslalkyl, -(C4-Cs)alkyl-NRaRb, -NRaRb and -
SO:NHy;

with the proviso that R2 does not represent 2-(4-fluorophenyl)ethy.
20
Another aspect of the present invention relates to a compound which is a drug

conjugate comprising a radical of formula Il

R3_ 7 H,NOC HN;(
N/‘i(ﬁ“ 0 R4 >—(CH2/4
;\ N , NH

N N

1l
its stereoisomers and mixtures thereof and the pharmaceutically acceptable

solvates and addition salts thereof, conjugated to a polyglutamic acid polymer,
25 wherein R1, R2 and R3 have the meanings as defined for the compound of



Thus, conpounds of fornmula Il conprise different

noi eties: a radical of fornmula I, form ng an am de
woaor/sees2a peptide chain of n L-am no aci ds an@CamB2006/003312

am de L-lysine derivative, wherein the N of its side

chain is linked to the polyglutam c acid polyner. In

the previous definitions, the terms (G -C 3)al kyl and
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1 5 methylbutyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl and 2,2-dimethylpropyl.

The term (Co-Cs)alkenyl represents an unsaturated straight or branched
hydrocarbon chain, containing from two to five carbon atoms and one or more
double bonds, for example ethenyl, 1-propenyl, 2-propenyl, 1-butenyl,

20 2-butenyl, 3-butenyl and 1,3-butadienyl, 1-pentenyl, 2-pentenyl, 3-pentenyl,
4-pentenyl, 1-methyl-2-butenyl, 2-methyl-3-butenyl, 3-methyl-1-butenyl, 1,1-
dimethyl-2-propenyl and 1,2-dimethyl-1-propenyl.

The groups (Cs-Ca)alkyl, (C+-Cs)alkyl and (C,-Cs)alkenyl may ‘be optionally
25  substituted according to the description whenever appropriate from a chemical

view point.

The term (3-6)Cy represents a radical of a 3- to 6-membered partially
unsaturated or saturated carbocyclic ring. As mentioned previously, it can be
30 optionally substituted with one or more substituents, which can be placed at
any available position of the ring. Examples of (3-6)Cy include, without

limitation, radicals of cyclopropane, cyclobutane, cyclopentane, cyclohexane,



unsaturated or saturated carbocyclic ring. As

nmentioned previously, it can be optionally substituted
won0dT/060824 or nore substituents, which can be plkatas20aé/003312

any avail able position of the ring. Exanples of

(3-6)Cy include, without limtation, radicals of

cycl opropane, cycl obut ane, c§/cl opent ane,
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ring position. Examples of (5-6)Hetar include, without limitation, radicals of

pyrrol, furan, tiophene, imidazole, isoxazole, isothiazole, oxazole,

20 1,2,4-oxadiazole, 1,2,4-thiadiazole, 1,3,4-oxadiazole, 1,3,4-thiadiazole,

1,2,3-triazole, 1,2,4-triazole, pyridine, pyrimidine, pyridazine and pyrazine.

Examples of (5-10)Hetar further include, without limitation, radicals of

benzimidazole, benzofuran, benzothiazole, benzothiophene, imidazopyrazine,

imidazopyridazine, imidazopyridine, imidazopyrimidine, indazole, indole,

25 isoindole, isoquinoline, pyrazolopyrazine, pyrazolopyridine,

pyrazolopyrimidine, purine, quinazoline, quinoline and quinoxaline.

The expression "optionally substituted with one or more" means that a group
can be either unsubstituted or substituted with one or more, preferably with 1,

30 2, 3 or 4 substituents, provided that this group has 1, 2, 3 or 4 positions
susceptible of being substituted.



1,2,3-triazole, 1,2,4-triazole, pyridine, pyrimdine,
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of them optionally substituted.

In a particular embodiment of the invention R1 represents. -(CHy)o.s-(5-
6)Hetcy, -(CHa)1.3-(5-10)Hetar, -(CHa)s.s-phenyl, -(CHa)s.3-(1-naphthyl) or -
20 (CH2)1_3-(2-naphthyl), all of them optionally substituted.

In another embodiment R1 represents -(CHy),-phenyl optionally substituted
with one or more substituents selected from halogen. In another embodiment
R1 represents 2,4-dichlorophenyl.
25
in another embodimént R2 represents -(CHy),.s-aryl optionally substituted, or -
(CHz2)-CH(Ph), optionally substituted, with the proviso that R2 does not
represent 2-(4-fluorophenyl)ethyl-. In another embodiment R2 represents 3,3-
diphenylpropyl, with the proviso that R2 does not represent 2-(4-
30 fluorophenyl)ethyil-.



10) Hetar, -(CH2)i -3-phenyl, -(CH2)1-3-(1-naphthyl) or
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15  wherein R1, R2, R3 and R4 have the meanings described in the general
formula Il and the proportion of y to x is 25-30% to 75-70% by weight.
In another embodiment in a compound of formula Ill n represents 0. In another
embodiment n represents 2 and R4 represents a glycine side chain. In
20  another embodiment n represents 3 and R4 represents a glycine side chain,

an arginine side chain and a phenylalanine side chain. In another embodiment
n represents 3 and R4 represents a valine side chain, an arginine side chain

and a phenylalanine side chain.



nol ecul ar weight of from20 to 60 kDa. Anot her
enbodi nent of the invention relates to a conpound of

woaomokes2k1 | which is a pol ymer-drug conj ugat ePCTiIB2006/003312
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Compounds of formula Il comprise at least two chiral centers. The present

invention also includes both mixtures of stereoisomers and isolated

stereoisomers of formula Il.

The compounds of the present invention may contain one or more basic
nitrogen atoms and, therefore, they may form salts with acids, that also form
part of this invention. Examples of pharmaceutically acceptable salts include,
among others, addition salts with inorganic acids such as hydrochloric,
hydrobromic, hydroiodic, nitric, perchloric, sulphuric and phosphoric acid, as
well as addition salts of organic acids such as acetic, methanesulfonic,
trifluoromethanesulfonic, ethanesulfonic, benzenesulfonic, p-toluenesulfonic,
benzoic, camphorsulfonic, mandelic, oxalic, succinic, fumaric, tartaric, and
maleic acid. Likewise, compounds of the present invention may contain one or
more acid protons and, therefore, they may form salts with bases, that also
form part of this invention. Examples of these salts include salts with metal



Compounds of fornula Il conprise at |east two chiral

centers. The present invention also includes both
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of forrmula Il. The conpounds of the present invention

may contain one or nore basic nitrogen atons and,
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net al cati ons, such as for exanple an al kal i ne net al
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and ani ons.
ethylpiperidine,  glucamine, glucosamine, histidine, hydrabamine,

isopropylamine, lysine, methylglucamine, morpholine, piperazine, piperidine,
polyamine resins, procaine, purines, theobromine, ftriethylamine,
trimethylamine, tripropylamine, tromethamine, and the iike.

20
There is no limitation on the type of salt that can be used, provided that these
are pharmaceutically acceptable when they are used for therapeutic purposes.
Salts can be synthesized from the parent compound which contains a basic or
acidic moiety by conventional chemical methods. Generally, such salts can be

25 prepared by reacting the free acid or base forms of these compounds with a
stoichiometric amount of the appropriate base or acid in water or in an organic
solvent, such as ether, ethyl acetate, ethanol, isopropanol, or acetonitrile or in
a mixture of both. The compounds of formula | or formula lll and their salts
differ in some physical properties but they are equivalent for the purposes of

30 the present invention.



Salts derived from pharmaceutically acceptable organic

nont oxi ¢ bases include salts of primary, secondary,
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natural ly occurring substituted am nes, cyclic am nes,

and basic ion exchange resins, such as arginine,
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urposes. of t

| CER TRt ot e el BV SRS TS AL fedist one chiral
15f06éﬂ\tbﬂ lAldditfinall etlﬁé)ﬁsrﬁay h&YE MurPBr 'Ttﬁﬂiraﬁxbéﬁtreié1 The present

unsol vated as well as solvated forms such as,
exiypnion includes each one of the possible steremsomers and mixtures
thereof, particularly racemic mixtures thereof. A single enantiomer may be
prepared by any of the -commonly used processes, for example, by
chromatographic separation of the racemic mixture on a stationary chiral
20 phase, by resolution of the racemic mixture by fractional crystallisation
techniques of the diastereomeric salts thereof, by chiral synthesis, by
enzymatic resolution or by biotransformation. This resolution can be carried
out on any chiral synthetic intermediate or on products of general formula I.
Alternatively, any enantiomer of a compound of the general formula | may be
25 obtained by enantiospecific synthesis using optically pure starting materials or

reagents of known configuration.

Compounds of formula | or formula Il may exist as several diastereoisomers,
and may be separated by conventional techniques such as chromatography or
30 fractional crystallization. Some compounds of the present invention may
exhibit cis/trans isomers. The present invention includes each of the geometric

isomers and its mixtures. The present invention covers all isomers and
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Compounds of formula | can be obtained using the following method:
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reagents of known configuration. Conpounds of fornula
| or formula Il may exist as several
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conpounds, their derivatives, theéir anal ogues, therr

5t ati®neardon okars be leairmedtautetsi dherepresentei of a tertiary base as
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in general fornmulas I, , Il and I1]. Conpounds o i .
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wherein X represents a | eaving group, for exanple

hal ogen and Y represents -

15 A carboxylic acid VIII, wherein PG represents a protecting group, such as allyl,
is reacted with amine VII to yield amide IX using a coupling agent, for example
the combination of N,N*-diisopropylcarbodiimide and 1-hydroxybenzotriazole.
Next, an amine VIb is introduced by Michael reaction using a base and a
solvent such as N,N-dimethylformamide or dimethylsulfoxide to obtain

20 intermediate X. After repetition of acylation and amination in the same way as
described for the intermediate VII, XI is obtained. Deprotection carried out
using PhSiH; and Pd(PPhs), in dichloromethane as a solvent (Tetrahedron
Lett 1999, 40:2505-2508; Tetrahedron Lett 1997, 38:7275-7278) or with KOH
aqueous in dioxane yields XII. Cyclization is promoted by amide formation

25  using standard coupling reagents for solid phase peptidic bond procedures as
the combination of  benzotriazole-1 -yloxy-tris-pyrrolidinophosphonium
hexafluorophosphate and 1-hydroxybenzotriazole in presence of a tertiary
base as N,N-diisopropylethylamine. Final cofnpound I can be released from
the resin using a mixture of trifluoroacetic acid, dichloromethane and water.

30
An alternative strategy for obtaining a compound of formula | involves
acylation of the amines IV and X with amino acids of formulas Xllla and Xlilb



OH or hal ogen. When Y represents hal ogen, for exanple
chl oroacetyl chloride the reaction can be carried out

wonod7heoas esence of a tertiary base as tri et hyPamiBmo6/003312
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reacti on using a base and Oy OPG
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_obhaigg | RLETTEC at’@g&ﬂ MSUE;W/RS
n

Xillb

di met hyl sul fjpxi d'e t
oy and amni nati on |

repetition (a”ﬂ

as descri bed for he/i ntermedi ate VI I, is obtal
Deprotection carried®out using PhSi H3 and Pd( PPh")

di chl or onet hane as la sol vent (Tetrahedron Lett 1X99,
40{,\—/%5_508; Tetrahedron Lett 1997, 38:7275-7278) or
Wi aqueous in dioxane yields XIlI. Cyclizationis
pronoted by amide formation using standard coupli ng

' egge{] SH I)g rob?n%luls opgﬁes %kaHt qhg akr)‘fmf]I |sp5§scse&grt8 cotibine some
steps of method A with some steps of method B to obtain a compound of
formulal.

Starting primary amines Vla, Vlb and Vic are commercially available, or may
be obtained by known methods (March, Advanced Organic Chemistry, 1991,
Ed. John Wiley & Sons) or using for example the scheme described below.

Scheme 1

2) NH,NH,H,O

An amine can be obtained by Mitsunobu reaction starting from an alcohol and
potassium phthalimide in the presence of, for example, diethyl
azodicarboxylate (DEAD) and triphenylphosphine in tetrahydrofurane as a
solvent and further cleavage with hydrazine hydrate (Mitsunobu, J. Am. Chem.
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L/ -di i sopropyl et hyl am ne. Final conmpound I

released fromthe resin usifgy a m xture of

trifluoroacetic acid, dichloronmethane and water. An

alSosr A2, 879480y for obtaining a conpound of

formula | involves acylation of the amnes IV and X

with am no acids of fornmulas Xllla and

XIN-Bobsttptsck gl\yeinyss(mahmu Xilib Cmanwb/|synieesigdCbx the gnethods

2 Sl e s SR i B Bt e i
5 wct)rtr\é‘ ﬁ?ﬁﬂ?leséfg%ﬁy% (RhBRR Q)tL%mljﬁré‘dlﬁblﬁg Ce{%ﬁmg%cﬁf as NaBHa,

ting prinmary amnes

aNaRdsEM oriNGBH(ADR)s) aibby nucleophilic @@b@bwpn@j ajyester with the

kno net hodsﬁ% Adv ?ced Organic Chem stry, 1991
spffable FAINGy z%&%'} " using for exanple the
scggﬁ@ngqscrl bed below. Scheme 1 O1) L NH

H N\/”\
OR

can be

__1)E-CHO _

, H
2) Reductlon E \/N OR

10 Scheme 3

0 /Et,N H 0
E-NH,/Et
LG\/U\ — N\/U\
OR E” OR

Compounds of formula Il can be obtained using analogous reactions to those

decribed above.
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di et hyl azodi carboxyl ate (DEAD) and tri phenyl phosphi ne
in tetrahydrofurane as a solvent and further cleavage
wi th hydrazine hydrate (M t®unobu, Am Chem Soc.

J.
1972, 94, 679-680) L/-Substit d [ XL d .
XiThiss, inerinbtosgieinete, GaTaspoAInG GATUARS AR ETBHA | that s
o : €40} . _
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Ogﬂwnds of formula Il can be obtai ned using
arfal ogous reactions to those decribed above. 1) Am de

coupling 2} Resin cleavage Xl laThus, in order to

ohtain the e ndi car boxylic.acid . f A |
°% 3L one SFLLERRINED BARRIL I 1250l M stancar
f?éaét%s%ﬁttﬁé%xﬁtrﬁsisﬂ of pEpadas Dhud, aheusalid sisparseshine IV is
(usi ng net hods and/ or J except that the
firstly reacted with a protected Lysine (XIVa) and optionally subsequently
reacted with another protected amino acid (XIVb). After coupling the

protecting group is removed. This sequence can be repeated up to three

an amino

times.
HO,C. NH, jf
0 HO,C™ “NHPG Q R4
. Xivb H
o > NH N N Nt
NH N 2 — H H
2 XIlVa H . 0
1) coupling (CH,) n
v GPHN/(CH2)4 2) deprotection GPHN/ 274
sequence repeated
XV n times xvi

Carboxylic acid la is then reacted with amine XVI and after deprotection
compound Ha is obtained. Amide coupling between lla and polyglutamic acid
XVlla (obtained from the corresponding salt XVII) yields the drug conjugate lll.



starting solid support (lIVa) has reactive hal ogen

atons instead of an am no group. The peptide XVI to be
woaori/sees2eonpound |a is obtai ned al so using staquaBz06/003312

reactions for the synthesis of peptides. Thus, the

solid support amine IVis firstly reacted with a

protected Lysine (Xl Va) and bptionally subsequently

reacted with another protected am no acid (Xl Vb).
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sequer® N ated up to {;ﬁ;;\ee tings| $équence
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The compounds of the present invention are apaf-1 inhibitors. Therefore, they
are useful for the treatment or prevention of a condition associated with the

excess of apoptosis.:

In adults, post-mitotic cells, such as neurons and heart muscle cells are rarely
renewed. Hence their loss can cause neurological and cardiac disorders.
These cells undergo apoptotic cell death in a variety of acute and chronic
degenerative diseases. Similarly, septic shock, ischaemia, and intoxication
10 can cause massive apoptosis in multiple organs. Infections can cause an

elevated apoptotic turnover of specific cell types, for instance, lymphocytes in



el evated apoptotic turnover of specific cell types,
for instance, |ynphocytes inAIDS or gastric nucosa

woebd7960324 Hel i cobacter pylori infection. Apopt 86TAB2006/003312

events are also of inportance in procedures for

I schaem ¢ and preservationreperfusion in organ
transplantation. These diseaSes are therefore
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r ' ] rel.ates to _the use, of. these . .. . ,
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tr eiiealol RdrkipsoMeniistase! HOAtMNONS ARRBsENKennedy's disease,
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apoptosi s conprising adm nistering a conpound of
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is a polyner-drug conjugate as previously defined and
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Another aspect of the present invention relates to the use of a compound of
formula 1 without the R2 proviso or a compound which is a polymer-drug
conjugate as previously defined for the manufacture of a medicament for the

treatment or prevention of a disease or condition associated with apoptosis.

Another aspect of the present invention relates to a method for the treatment
or prevention of a condition associated with the inhibition of apoptosis
comprising administering a compound of formula | without the R2 proviso or a
compound which is a polymer-drug conjugate as previously defined and one
or more pharmaceutical acceptable excipients.

Another aspect of the present invention relates to a method for the treatment
or prevention of stroke, traumatisms, brain injury, spinal cord injury,
meningitis, Alzheimer's disease, Parkinson's disease, Huntington's disease,
Kennedy's disease, multiple sclerosis, prion-related Diseases, myocardial
ischaemia, as well as other acute or chronic cardiovascular diseases, organ

transplantation, alcoholic related pathologies, and treatment of allopecia,



or nore pharmaceutical acceptabl e excipients. Another
aspect of the present invention relates to a nethod
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is a polyner-drug conjugate as previously defined and

onéher praseat phaen’aimeum"that Eovitlesalibe herhiceltical Ebfpositions
present. .i nvention tgg@“@a vi des for pharnaceuti cal

coPOEeNeE CB'ESWBPP uRGOBIPGURdnhighl is g palymer-drug
COBmYUGEeY Brdvicushy @éﬁffae% &‘é*%éb%ntﬂhw@{: caefpa% lg salt qr solvate

previously defined, rmaceutically
or thesgafatagetinerr withh onea:genhe& phitrhacewtioatly moteptable excipients, in

| t bI ci pients, ei t he :
g.h%'g ecsg}r'fbl $ n%ql@pgg %§e ex |§ les; o(gftﬂgh@(mplents mentloned’ V
ex@elpwearfesgi‘v@ﬁtbypm of l'llubtriailén only ‘and &rd nbt Pc?'b%v\becﬁ{s?rued as

of illustration only "and are not t
cdHQ'lt'F‘QéIEIe%OFPfP af tengvemiorscope of the invention. The
conmpounds of the present invention can be adm nistered
in the formof any pharmaceutical fornmulation. The

phErereosyoucds df dhengrasérdrinventiordeas st Ha@miseed @ e form of
and_its route of

A FNPASAGGH o8 ETARIOB. dheaBhamm Stadienbformayatisa wil depend
usgsbn el n&XPERK ehé dekiv@ TofFundPHSE &5 route of administration. Any
route of administration may be used, for example such as oral, buccal,
pulmonary, topical, parenteral (including subcutaneous, intramuscular, and
intravenous), transdermal, ocular (ophthalmic), inhalation, intranasal, otic,
fransmucosal, implant or rectal administration. However oral, topical or

parenteral administration are preferred.

Solid compositions for oral administration include among others tablets,
granulates and hard gelatin capsules, formulated both as immediate release

or modified release formulations.

Alternatively, the compounds of the present invention may be incorporated
into oral liquid preparations such as emulsions, solutions, dispersions,
suspensions, syrups, elixirs or in the form of soft gelatin capsules. They may
contain commonly-used inert diluents, such as purified water, ethanol, sorbitol,
glycerol, polyethylene glycols (macrogols) and propylene glycol. Aid
compositions can also contain coadjuvants such as wetting, suspending,
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intranasal, otic, transmucosal, inplant or rectal
adni ni stration. However oral top| cal or parenteral
adm ni strati on are preferreoé Solid (r:]orrp05| tb: o?s for

AL Ty ole tabl ets
or
grgkvﬁl at ergj and Ezlgir% %@?Atg Ercapgegcl €3’ %Pif Fhul %}f%ﬁf'%ﬁge”ts and
asaniie@anise rel ease or nodified rel ease fornulations.
Al'ternatively, the conpounds of the present invention
may be incorporated into oral quU| d preparations such
asirfsBEhtsie PsparBBbHS FéHSare Alet RAdhMRratol SRS Sterile solutions,
syrrﬁég eqblﬁxﬁ)rs or % %‘orm fa} cﬁ)iﬁ;?h

Ca@@megglonq;h@y emylstumt || mllyommmjuyeousevlehml%ét and may contain
et hanol , sorbitol,

s. purified wate
ot S e BT Sleed s s HiBicn gty sgents or dispersing
pragertene gl ycol. Aid conpositions can also contain
coadj uvants such as wetting, suspendi ng, sweetening,
flavouring agents, preservatives, buffers, chelating

bl.e ratLonsfor
Sgﬁg}té%rf\gﬁug@%nbﬁf%{lg@B%ngﬁnlu@%f%lfﬁngétsstg @pglgqatyppoﬁgrmulatlons N
s Usgeds icoeamsy lotions SgeiBSpoRders) iéoQﬂloﬂQU§l%}§1p883ir§b§r%nons oral
and iy contaln coadjuvants such as suspendin

stRA5TS.| I Wash cPieparaiiones ape  Brtohess Whereigetites cofmund is
CUIUISE 6ABisIbRAAAR sLRAEYALRTAQ! 1! topi cal

application. Formulations inc creans, |otions,
gel s, powders, solutions, shanpoo preparations, or al

at ches vvher ein the
ggﬁ%)glb% %%Héglmensthof%g l%\;eagtllo%nt?]e &ar aceutical composition is in the
form of nanospheres, microparticles and nanoparticles.

The effective dosage of active ingredient may vary depending on the particular
compound administered, the route of administration, the nature and severity of
the disease to be treated, as well as the age, the general condition and body
weight of the patient, among other factors. A representative example of a
suitable dosage range is from about 0.001 to about 100 mg/Kg body weight
per day, which can be administered as a single or divided doses. However,
the dosage administered will be generally left to the discretion of the
physician.

Toxicity and cell recovery through the MTT assay

The MTT assay measures cell proliferation as well as reduction in cell viability
when metabolic events lead to apoptosis or necrosis. It can also be used to
assess the rate of survival of a given cell line when it is incubated in the
presence of xenobiotics. The reduction of tetrazolium salts is accepted as a
reliable way to analyse cell proliferation. The yellow tetrazolium MTT (3-(4,5-

dimethylthiazolyl-2)-2,5-diphenyltetrazolium bromide) is reduced by
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m croparticles and nanoparticles. The effective dosage

of active ingredient may var% dependi ng on the

particul ar conpound adm ni st®re the route of

admietalsditaty aBtivd %H@ exer di sease

to be treatyed \éslb\%tlelﬁaédg ?? a@e%% w@é&ghlé'faél ormation of purple
cofedingzam that Claodpev\ep@ﬂtopbfotdmetrl@atly antas@@ANE&t RSlubilisation
fa\?/ﬁl‘?ﬁ\és@ representative exanple of a suitable dosage

range Fom about 0.001 to about 100 ng/Kg body
veTighMTTeas SaMwadiis 68 i 8l S le

or divjded doses. However Shﬁ’l’?@ﬂ%gg%gé\%?nth% tgg'é’s[ gcompounds
wi &t dtff@r gineparentratits. tBotzmmlydsescthem poteditiaf hmfx])alrment in cell

th
B BomERtin G eRt AdBRe do cSAd Brdnd (et poh s at different
weddncastrafishec bhanincOb&Rld aV igRirbht Yn‘/géerRé@}Igb é %ggressed by

events lead to apopt 0Si S Or necrosis. can a

uREICeagr sell yiabily.r ate of survival of a gi ven ceII
line when it is incubated in the presence of

- xenobiotics. The reduction of tetrazoliumsalts is

accepted as a reliable way to anaﬂoszsnewaahiy
proliferation. The|yel | ow 24et,uazol i um MIT (48 K4ub-
di met hyl t hi azol yl - 2) -1, 5- dlephenyht etirazpl i um brom dey
i s rgdutass-dyfet.abdl igmal | yicti ves cel I foand K@ UT TSN
t he i|nt5eR48¢ | |l a0 f orgmt i omoof Pl plie fgr mazagy t hat 100
can he spectrophpt omedy i cabyy megguriedgafter 44, 100
sol ubi | i sati on mitth BYSO. Jhe lvmsoacsay was ysed in,.
this|invention {® assgss the toxpsitly 93 conpgunds .o
1.9 82 96 100 66 76 97
1.3 100 93 97 100 100 100
L7 98 99 95 100 100 100
1.8 99 100 100 100 100 97
ue37 1.1 95 98 100 99 97 100
cell line 110 89 99 96 99 98 100
1.2 97 - 100 100 83 99 100
11, | 79, 95 100 75 89 | 98
1.4 87 99 100 95 94 99
1.9 88 98 100 59 69 93
1.3 95 95 100 98 100 100
1.7 93 95 99 97 100 100
1.8 99 98 100 99 98 100
Time % Cell viability of 1.1 % Cell viability of lla.2
(h) __(uMm.) (uM.)
50 | 255 10 | 5 1 50 25 10° 5 1
Saos2 |24 | 19 | 63 [ 100 [100] 99 10 25 77 100 98
48 | 11 | 19 | 97 | 94 97 ND 11 98 97 100
72 [ND | 8 80 | 88 89 ND ND ND ND ND
24 | 27 | 59 | 87 [90| 100 ND ND ND ND ND
U937 | 48 | ND | ND | 83 [ 94| 100 ND ND ND ND ND
72 |ND | ND | 67 |89 | o8 ND ND ND ND ND




at different concentrations. To anal yse their
potential inpairnent in cell viability, conpounds were
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concentrations and incubated at different tines.
Results are expressed by percentage cell viability. The
MIT assay was al so used to a&sess cel |l recovery by the

addi tion of compoUNEs T 1T apOPt gt rvidBiiy Snce +—Hes-
For Saos-2 celfimé [Hye, apoptosis |mtbq Z& was carried
out by the addition|ofspg0X cyzc;r,brn T tigegasg,of

uo37, La, -U2- @, apopg 0S| S was i ndwzed y 29 9%
doxor ubi®®PF2d. 2zsmM  ING DMVl respectively] g5
Results are expr?essed N3 the ®pof [celgg Vviabigsit 86
consi deri ng tlhav4t he azii t|i onsof ¢oxywaycl| nggnd 08
doxor ubi &% iindd8es| 10 %|of N®l | |deabh andN® % of ND
cell recovery i®2Saps-ND and Héda, | U2NOS or WNB37 ND
respectively %CeII recovery Cell 1 10 .2 1.11 1.9

.ﬁh . LlnsTrrre 151 151515151
?H\?lermﬁ‘ ﬁ‘R/lUrﬁ@ rﬂ\% PR WIMWWWmddltlon of
ggﬂ:%cigﬁi%r?diﬂq 5% ?to%@slﬂrglrggd g%el% Oﬁﬁéﬁx@% 2}% erjnfg apoptosis

1.ipdusiion wes epstied AUty Oaspdditon Mﬁldmxycymlnazqﬂ\)ﬂ 'FhEhe case of
t hi bi t f d p
c'o@n%%ﬂﬂﬁ%r%@é”% SEAPIOTR s BORRET By dRrabiar @ ed uM, 1.5

Ce2 LM, |reg§eome|9 Besuits bt EXsreB5E$ 88 GFe %o@@éﬁoﬁ%llﬁ’g considering

H}a)o nds é at different tines.
t addition of doxycyclin and doxorubicin rnduces 100 % of cell death

and 0 % of cell recovery in Saos-2 and HelLa, U2-OS or U937, respectively.

% cell recovery
Cell Lines - 11
Time 10 UM
(h) L 5 um 1 puM
24 30 31 29
Hela 48 3 78 75
72 o 33 34
24 72 0 0
U2-08 48 18 54 58
72 3 25 1
24 52 19 0
uosT 48 3 19 14
72 4 46 12
24 15 6 76
Saos-2 48 8 25 23
72 2 1 3




activity was assayed usi ng Saos-2 or

extracts and Ac-DEVD afc (Nacetyl -
wam7@ees2val - Asp- af c(7-ami no-4-trifl uoromet hyl PCT/IB2006/003312
coumarin)) as substrate (20 mM). Caspase activity was
continously nonitored by the liberation of fluorescent
af c using a Cytofluor 4000 f43uori neter (ex0| tation 400
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experinments were perfornmed in cell-free and in
Hek- 2

cel l ul ar assays.
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activity (see

above).

For the cellul ar assays,

U937 ce s were treated with an apopt osone
5ac in Sg¥d Wells, Proc. Natl.

Acad. Sci .
Usf%ezotﬂﬁe-dependent inhibition of caspase induced by the compounds
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15

et et
and -
i nant
ns of
e

ase
a0S- 2

described in this invention was analysed. Cell lines were grown in the
presence or absence of compounds (50 pM) at different times. Caspase
activity was assayed using Saos-2 or U937 cell extracts and Ac-DEVD-afc (N-

acetyl-Asp-Glu-Val-Asp-afc(7-amino-4-triflucromethyl coumarin)) as substrate

(20 pM). Caspase activity was continously monitored by the liberation of
fluorescent afc using a Cytofluor 4000 fluorimeter (excitation 400 nm;

emission 508 nm) for 1 hour. The effect of the compounds on the caspase

activity was expressed as the percentage of inhibition in the fluorescence

signal of treated cells vs the non-treated cells (control).

% Caspase inhibition
Cell 1.1 M0 | 12 | 111 | 19 1.4 1.3 1.7 1.8
Lines -
T('I':;e u?\ll u:VI 5uM | 5uM | 5uM | 5uM | 1pM | 5pM | 5uM | 5puM
24 [31 20| 1 1 14 0 48 9 6 5
Hela | 4s |78 75| & 46 0 0 14 21 7 3
72 |33 34| ND | 59 62 41 35 29 11 6




100: 7533-7538), which specifically induces Apaf-1
ol i gonerisation. Afterwards, the conpounds were added

woaod7veoeel | s (50 mV) and i ncubated for 24 or 28ThB20&003312

10

The capacity of the conpounds of inhibiting the Apaf-1
i nduced apoptosis was anal ysed by the inhibition of
caspase activity (see above)2.4 Binding of Ha.1l to

Apai -1 RD %oma' N[ Fugrescence potari sat i onyassay
F| uor esicéfick “pol ar | sati dn freasulenent$ ver & nadd in a0 0
V| BEESAV 434P6s Mgt | | apel| HES [Coynt er 34A [60,:nM sgé utian | 4
of 5' -6 -carboxyfl uorescgeinlapelled Ila.jl1 (nane
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f the pgptpids ol t apapt dsoye, synthesis a
Iéja%r_%scent anal ogue?:gf Ilqg. 1 (g- }Ng(.) 1). %F-I Igéjl 0 1
ouTa tio4®\pafes 17CARD domed n,| bat phot2 to cytochione 4 0

b
aizg othe% cogtro proteins (Nalet et al, 2005), with
dissocilaff dn“corstlaftP ( kdNP6d AW a5 Nt er bheld ¥y @ ND | ND

f | WBr Mot detawmiedpol ari sati on assay (Figure 2).
Nevert hel ess, the binding constant val ue contrasted
with the concentration of |Ila.1 that was needed to

i nhi bit 50%0f caspasegTase| vi ¥yCdspassumhitdigsap (1 /C50 ~
30 MM Figure 1). A pufhtjve expl aatM.on to recpncile
these data is {§a4s.4 he2delticul ocytedlysate used to in
vitro transl ate procasfifise-9 contai Agéd conponents that
di m ni shed the —ef—f—ecu%‘%ﬁmnmnfrm”nn of Ha 1
23
U937 48 11
72 5
1.1
Cell lines Time (h) % Inh. caspase
(50 uM drug-eq.)
A P’y 24 67
Saos-2 a8 - | 29
72 100
24 74
U937 48 - 85
72 100

Inhibition of Apaf-1-induced apoptosis

The activity of the compounds regards their specific target within the apoptotic
machinery was assessed. Apaf-1 oligomerisation is a molecular event that
leads to the activation of the apoptosome formation, which ends up in the
induction of apoptosis. These experiments were performed in cell-free and in
cellular assays.

For the cell-free assays, Hek-293 cytoplasmatic extracts were prepared as
described before (Malet et al, 2005) and a partitioning of the complete cell



EXAMPLES The fol |l owi ng abbrevi ati ons have been used in
t he exanpl es: Boc: tert-butoxycarbonyl DCM
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DI PEA: di i sopropyl et hyl ani ne DVF:
L/, A" -dinethyl formam de eq: nol ar equival ent Et OAc:
et hyl acet at e Froc: fl uorenydet hoxycar bonyl d yci ne:

L STt ot eATRAPBAE, RoPEOMIATN iseamhineal AR es purifed

I—I(B@'corﬂiﬂgyi@rl\zﬁapbeﬂad)tzoor‘]ﬁz drr[e FTSfrartElonl(cE’ﬁ%inmg caspase-3 and —9
d), P ni ne:

h%ﬁﬁ'&g e 3?"@%3}”?‘#?&63@"?@ reérpﬁéwwgp%aﬁfrhm the presence

heéﬁﬁlﬁé%rﬁ%ﬁé&ﬂ?étﬁ)ng 0 ﬁg@'d&hﬂf‘olfﬁds (6BL$ILIH). FH B activity of the

TFA: trifluoroacetic ac
compounds was analysed by the inhibition of caspase activity (see above).

For the cellular .assays, Saos-2 and U937 cells were treated with an
apoptosome activator (Nguyen and Wells, Proc. Natl. Acad. Sci. USA 2003,
100:7533-7538), which specifically induces Apaf-1 oligomerisation.
Afterwards, the compounds were added to the cells (50 uM) and incubated for
24 or 48 hours. The capacity of the compounds of inhibiting the Apaf-1

induced apoptosis was analysed by the inhibition of caspase activity (see

above).
Ti A
Cell lines '(';')e % Inh. caspase activity
(50 uM drug-eq).
Saos-2 24 22
48 54
24 27
U937 48 95

Bihdinq of la.1 to Apaf-1 CARD domain: Fluorescence Dolarisétion assay

Fluorescence polarisation measurements were made in a Victor2V 1420
Multilabel HTS Counter. A 60 nM solution of 5-6’-carboxyfluoresceinlabelled
lla.1 (named CF-IIA.1; Aexc=480 nm; Aem=535 nm) in buffer A (total reaction
volume was 200 pl) was titrated with concentrated protein solutions. Data
were recorded by using a Wallac 1420 Workstation software. The Kd values
were calculated using atwo state model (see Figure 2).

To initially characterise the binding site of the peptoids to the apoptosome, we
synthesised a fluorescent analogue of lla.1 (CF-lla.1). CF-lla.1 bound to Apaf-
1 CARD domain, but not to cytochrome ¢ and other control proteins (Malet et
al, 2005), with dissociation constant (Kd) 60 nM as determined in a
fluorescence polarisation assay (Figure 2). Nevertheless, the binding constant

value contrasted with the concentration of lla.1 that was needed to inhibit 50%
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be construed aslimting the scope of the invention.

Pol ystyrene AM RAM resin (0.75 mmol /g) was purchased

from Rapp Polynere GvbH (Gerdany). 2-Chlorotrityl

chloride resin ( 1.4 nmol/ pur chased f.rom .
ovar S iy Tp; ePBrasstys BB sk D Jabig da A putative
W ol ML 0 leod Bt St rBYRUEAOEIE Y5 |
3 il (19X 25 %Sm%gtéJ' tfh theYietilobitesdte used to in
0.\itve TFAnslatenaprecasBase-9. tobtalionl | compenanst that ediminished the
gradientO mn 20%B = 20 mn 80%B.. Hi gh resolution
rra%fecg'ﬁ@@?f‘ﬁe"(‘wm a-here registered at the Mass
Spectronetry Service of the University of Santiago de
Conpostel a (Spain). The nonenclature used in this

d 15 based on AUTONOM (Aut omati ¢ Nonencl ature),

a Beilstein Institute conputerized systemfor the
generation of | UPAC systenmatic nonencl at ure.

I 1r16s foReinriceabbrieliafbhb hal@)odewtustaainati exampfsd
nmonoal | yl ester To a solution of 2 g of maleic
arPR@fedbutecarRIml i n chloroform 1.8 ml of allyl

al |y 1.3 eqg.) were added. The reaction
ml>§< ngc\%\rgcgros |b?%e(1j at 600C for 50 m n under m crowave
i rDi&diN N -diisoprbpylcaraldiinmide sol uti on was treated with

oo P SeePEREIREa™iS n brine. then dried over
argyetr Mﬁ'_mgﬂf&mﬂhéat e and filtered.

eq: molar equivalent

EtOAc: ethyl acetate

Fmoc: fluorenylmethoxycarbonyl

Glycine: G

HATU: O-(7-azabenzotriazol-1-yl)-N, N, N', N'-tetramethyluronium hexafluoro-

phosphate

HOBT: 1-hydroxybeniotriazole

Lisine: K

PGA: poly(L-glutamic acid)

Phenylalanine: F

PyBOP: benzotriazole-1-yloxy-tris-pyrrolidinophosphonium

hexafluorophosphate

R: Arginine e

rt: retention time

TFA: trifluoroacetic acid

Valine:V

The present invention will be further illustrated by the following examples. The

examples are given by way of illustration only and are not to be construed as
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(purity 95% vyield 85% . Conpounds of formula I 1.1 :

1-[2- (2, 4-Di chl orophenyl ) et hyl ] - 4- (3, 3-di phenyl propyl)

-3,7- dioxo[l 4] - di azepane2B-carboxylic acid

car banoyl net hyl - 2 (2, 4-di chl or ophenyl )- ethyl]am de
TH'@“W%&%?@QRE ‘Pe"@?rﬂ”‘(%‘@nrrg 0.4 nmmol ) was treated

with 3 nL of 20% pi peridine in DM and the m xture was
stirred in a mcrowave reactor for 2 mn at 60 0OC. The

r olystyasef iAMeRAManesimaghéd wirhol/@Viwdss ;xurﬁhated from Rapp

Rl GRBR Lt ran T XMoo e asB | 14 aBrplia) was
Ysur 0 fromn Sovabiitthel. CseRiSraharat O,5(?el‘?lP)HIDECDWES(gerformed

The reaction m xture was stirre mn at
OQvitma &V atecs (Midfoed,rMAcUoB.A. )raystetesmmngva%&eanaw@m (éﬁok 25¢cm, 5

\Anﬁ}?r}?)agalu h qg%égi\ﬁi(f’ 1‘%}1&)@@1 B\@;ﬂé’ B 5 al @0{‘59 ITlgg in acetonltrlle
d'q?QJJh%h @h‘ﬁlﬂei(f‘%'Bin‘zﬁ%l(w\é(%)égoﬁ)h@res%l%gw nfd spectra G(HRI\/IS-

et hyl am ne was ad
t FABewess iregisieded laé theidpasss Speciramedyi Bewite of the MwerSIty of

at 9 . OC&&er m ﬁaréo ve gct i vation. The supernat ant
SRS R#¥'Ble was drai ned and washed
W"ItH‘é %eh@leﬂ‘ur@ WHed inl thRrPdeEthed BAEEed Sn ABTONOM(Automatic

DCM (3 3 nL). Then, the resin was treated with a
sdwlczme@watsfrel 2) Beilstein_lastitnieoremastatized iystany fortheegeneration of

(hg SdelBicRfbdg e (271 ™5 n) ™ Tne react i on

m xt ure

Intermediate VIII

VIII: (Z)-but-2-enedioic acid monoallyl ester

To a solution of 2 g of maleic anhydride (20 mmol) in chloroform, 1.8 ml of allyl
alcohol (26 mmol, 1.3 eq.) were added. The reaction mixture was stirred at
60°C for 50 min under microwave irradiation. The resulting solution was
treated with 1N HCI and extracted with chloroform. The organic extracts were
washed with brine, then dried over anhydrous magnesium sulfate and filtered.
The solvent was distilled off under reduced pressure, and the obtained residue
was purified by column chromatography to obtain intermediate VIII as an oil
(purity 95%, vield 85%).

Compounds of formula |
.1: 1-[2-(2,4-Dichlorophenyl)ethyl]-4~(3,3-diphenylpropyl)-3,7-dioxo[1,4]-
diazepane-5-carboxylic acid carbamoylmethyl-[2-(2,4-dichlorophenyl)-

ethyllamide
The Rink amide resin (500 mg, 0.4 mmol) was treated with 3 mL of 20%
piperidine in DMF and the mixture was stirred in a microwave reactor for 2 min

at 60 °C. The resin was filtered and washed with DMF (3 x 3 mL), isopropyl



was stirred at roomtenperature for 30 mn, filtered
and the reaction was repeated under the sane

woaanibiams. The resin was drai ned and washed wRCThBID@03312
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(3 x 3 nL), isopropyl alcohol (3 x 3 nL) and DMF (3 X
3 nmL). Then, a solution of 3,3-diphenyl propyl am ne
(VIb, 418 nyg, 5 eq.) and tr2&thylamne (275 m., 5 eq.)

3 dded t
L BOBRE (B heis) B DOt ok Sy a6 bin tia B atedreth a solution
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A, (RT3 19 g ADAE! & (3063 Mnt B 99 bohloRMor 2,4-

e’react | mxture was stir mn at
6@1i@ﬂbrbphanahhg7fanmaee(V|la=,aBﬁ(b|uL leq. )rmﬂ trlet}agladwaﬂ G2Eb UL, 5 eq.)

aqﬁg\)ﬂrﬁglﬁd@ixﬁt \/as )@dgigsatty tﬁg rg%plﬁq g%fspear%s?c())nh evas s%lrred for 2
2, flintHt Y %Qﬁﬂ%?%ﬁbdv@éﬂenﬁct(v\dhén ?ﬁ@ smperﬁatﬁﬁt Waddmoved and

triethylamne ( g.) DVF was added
dshe nesides |WaSadtﬁlm¢€é a@d ym&ﬁ@dowltwa G3r X &dmior |39p'iﬂpfyl alcohol

o SC R e £ PR SEACY 00 Pl BHBRLBARY sotton o
VE\)ﬂgale e(n%d}blé abild) moh&aip epter (WIIE 310l m@35>e<:}'3) rHQB'ﬁfQﬁG? mg, 5
Then, the resin was treate

t aqr)éancé [B{[% (@ﬁ'@n;u |rfh§§|dhﬂ mwaﬂl\é&@rﬂ( ¢ nruleyfmha regction mixture
Ddﬂ(%sf SErrﬁghﬁnﬁooib tgﬂﬁ)egé]tgl e a?é?@?@n Ié(%lrédagné{ qﬁ@%ac’uon was
atrepsmbermderihes saﬁm:emdlﬁorms'ﬁ‘r@pMmWaSm!ramdd armi;washed with
The supernat ant was re ved and the resi
drfFMe é@d”\késﬁ@@r%yﬂ ? BXy3 Sl afyd %@'éﬁgdb%m'-) Then, a
al GRiRh é133),(3—§idﬂe)nyﬁ‘)'?3pylamme (Vlb, 418 mg, 5-eq.) and triethylamine
(275 pL, 5 eq.) in 3 mL of DMF was added to the resin and the suspension
was stirred for 3 h at room temperature. The reaction was repeated for
overnight at the same temperature. The supernatant was removed and the
residue was drained and washed with DMF (3 x 3 mL), isopropyl alcohol (3 x 3
mL) and DCM (3 x 3 mL). Then, the resin was treated with a solution of
bromoacetic acid (V, 275 mg, 5 eq.) and DIC (306 pL, 5 eq.) in DMF (3 mL).
The reaction mixture was stirred for 2 min at 60 °C in a microwave reactor.
The resin was drained and washed with DCM (3 x 3 mL), isopropyl alcohol (3
x 3 mL) and DMF (3 x 3 mL). A solution of 2,4-dichlorophenethylamine (Vlc,
200 plL, 5 eq.) and triethylamine (210 pL, 5 eq:) in 3 mL of DMF was added to
the resin and the suspension was stirred for 2 min at 90 °C under microwave
activation. The supernatant was removed, and the residue was drained and
washed with DMF (3 x 3 mL), isopropy! alcohol (3 x 3 mL) and DCM (3 x 3
mL). Then, the resin was treated with tetrakis(triphenylphosphine)palladium(0)
(46 mg, 0.1 eq.) and phenylsilane (490 pL, 10 eq.) in anhydrous DCM for 15

min at room temperature under an argon atmosphere. This procedure was



DCM (3 x 3 nlL). The cyclization was pronoted by
treatnment with PyBOP (308 ng, 1.5 eq.), HOBT (80 ng,
wa 2807@qop4 and DI PEA (203 ml _, 3 eq.) in DVF (3rarL)B20061@03312

reaction mxture was stirred at roomtenperature for

16 h and filtered. The resin was drai ned and washed

with DCM (3 x 3 nlL), isopro@@d alcohol (3 x 3 nL) and

DME (3, x n). Finally, treatnment of the resin with a

m TSP TBE, 9o TR BendRAIAEY e datriued S dhe réshiue was
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which was filtered. Solvents fromthe filtrate wer
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15 Was drai ned and washed with

Following an analogous procedure to that described for example 1.1 but using

different amines, the following products were obtained:

HRMS (M + H)":

Example Compound name
Calculated found

1-[2-(2,4-Dichlorophenyl)ethyl]-4-(3,3-diphenylpropyl)- CasHaeClNLO
1.2 3,7-dioxo[1,4]diazepane-5-carboxylic acid SRS | 635.2186

carbamoylmethylcyclopropylamide 635.2114
1-[2-(2,4-Dichlorophenyi)ethyl]-4-(3,3-diphenylpropyl)- CoacHaeCLNO
1.3 3,7-dioxo[1,4]diazepane-5-carboxylic acid (2- 3%8%9 2322§ ° | 680.2401
acetylaminoethyl)carbamoylmethylamide )
‘ 1-[2-(2,4-Dichlorophenyl)ethyl]-4-(3,3-diphenylpropyl)- CocHanCLNLO
"4 3,7-dioxo[1,4]diazepane-5-carboxylic acid : 3567‘823273 5 | 679.2449
carbamoylmethyl(tetrahydrofuran-2-yimethyl)amide )
1-[2-(2,4-Dichlorophenyl)ethyl]-4-(3,3-diphenylpropyl)- CaaHasClNLO
1.5 3,7-dioxo[1,4]diazepane-5-carboxylic acid 40724525233 5 | 729.2605

carbamoylmethyl-[2-(4-methoxyphenyl)ethyllamide

1-[2-(2,4-Dichlorophenyl)ethyl}-4-(3,3-diphenyl-propyl)- CorHanChNLO
1.6 3,7-dioxo[1,4]diazepane-5-carboxylic acid 32374722528§ 4 | 677.2656
carbamoylmethylcyclohexylamide '

1-[2-(2,4-Dichlorophenyl)ethyl]-4-(3,3-diphenylpropyl)-
1.7 3,7-dioxo[1,4]diazepane-5-carboxylic acid
carbamoylmethy-[2-(2-methoxyphenyl)ethyllamide

CaoH42ClN4O5

706263 | 7292005




DCM (3 x 3 nlL), isopropyl alcohol (3 x 3 nL) and DWVF
(3 x 3 n). Asolution of 2,4-dichlorophenethyl am ne

wOYo@/06020 ni, 5 eq.) and DI PEA (840 nL, 5 eq. pCTmB2b06103312

10

15

20

of DVMF was added to the resin and the suspensi on was
stirred for 3 h at roomtenperature. The supernat ant
was renoved and the residue 3®as drai ned and washed

Wi-t-h—DMF—{(3—%—3—+L)—-Sopropyl—aleohel—{3—x3—m)—and

Ia)

I x| 3 nL). Then L was treated| w i t (HRMS (M + H)":
)q[\%& 5 of (Z2)-but- % Ene I Ol c aci d nonoal yICaE:ﬁtaeerd found

=

(VITT) ( 02- (3B DicRiofPhany ) EhA4- %6& npr% ) and DI'C
(76Q.gmL, @&«014&1&% nﬁ@ (L e r $attiCONOs | 733 2110
m xture Vb@ﬁ)aﬁbylrhétﬁﬂz @rchl&%pnaﬂw eamyl]amﬂm t enpera?%?r@,

fittered T, ons. Them,
3 solpot e gt e L SRR | G080 | 7172400
€q.) and cQ'bE’rEé\/er Q[2Qkﬂu§0&f& )-etfydmide of DIVF (52332

gdded—t0o T_and i TTedfor

p ? A‘rchhl en "ée bheR prxo:gy
3 h 0[7% oh Af@lFN4O,
gti #?(ls ng%\g@’ éi lr¢l g\ﬁ;@; -ﬂ 5?& l@ﬁarﬁ;!ibe Sa“Ee©£717-2332 172405

-~

trenperat \L;I;]II# ( | ernatant §: E’ oV d culu the

nesidue was. _' Vids 3 X CZHHCILN,O,

i sob?ﬁpy Propy! le p‘%jlaar;h ne ca (5’ 3 |$ﬂ_)2427 651.2499
hcn t+hHe—+estn v t+h—a——sol 'utlUII of

chl oroacetic acid (V, 463 ng, 5 eq.) and DIC (760 m _,
5 Rermddiatéild DCM DMF (4 ml ). The reaction mxture
was stirred for 30 mn at roomtenperature. The resin

B ool 28y NUFSEREn ety L gzt SichiotophERMOmI-4-(3.3-

2, dl-pUemyipmmdhénbdm@[mﬁd|a(z¢|p@ne75k©anlbomélgalgmﬂ)}a@ﬁuc acid
"o b 2oty chuga rifin gk oo P 785 AGRCwes slsiifed with o

t esReticH bf @mom%eﬁéwww,ams Was 3 8DVl DIPEALBR0 UL, 5 eq.) in
resi due was

DCM (4 mL). The mixture was stirred at room temperature for 1 h, the reaction

was quenched with methanol (550 L) and stirring was prolonged for 10 min.
The supernatant was removed and the residue was drained and washed with
DCM (3 x 3 mL), isopropyl alcohol (3 x 3 mL) and DMF (3 x 3 mL). A solution
of 2,4-dichlorophenethylamine (Vla, 740 uL, 5 eq.) and DIPEA (840 puL, 5 eq.)
in 4 mL of DMF was added to the resin and the suspension was stirred for 3 h
at room temperature. The supernatant was removed and the residue was
drained and washed with DMF (3 x 3 mL), isopropyl alcohol (3 x 3 mL) and
DCM (3 x 3 mL). Then, the resin was treated with a solution of (Z)-but-2-
enedlom acid monoallyl ester (VIII) (765 mg, 5 eq.), HOBT (662 mg, 5 eq )} and
DIC (760 uL 5 eq.) in 2:1 DCM:DMF (4 mL). The reaction mixture was stlrred
for 30 min at room temperature, filtered and repeated under the same
conditions. Then, a solution of 3,3-diphenylpropylamine (Vib, 1.0 g, 5 eq.) and
DIPEA (840 uL, 5 eq.) in 4 mL of DMF was added to the resin and the
suspension was stirred for 3 h at room temperature. The reaction was

repeated stirring was prolonged for 16 h at the same temperature. The



drai ned and washed with DVF (3 x 3 nL), isopropyl
al cohol (3 x 3 nL) and DCM (3 x 3 nL). Then, the resin

woasiosesat ed Wit h PCT/IB2006/003312
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tetraki s(tri phenyl phosphi ne)pal | adi un{0) (1 14 ng, 0.1
eq.) and phenylsilane ( 1 .2 nL, 10 eq.) in anhydrous
DCMfor 15 min at roomtenpeéXlature under an argon

C PR Baa0t walsSuiyer ik e TSl aRes Bfring afiveshed with DMF
reg ﬂ@anwss@br@pyieﬂc@m WBQHL)NEH@ D@QM(GC& 3 rﬁL}T‘:ﬁhen the resin
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cyWES Aegaitech wikisa df bplommtlneam \M/t I46@nygP5( 665 and DIC

moreh i, Blehn e piEV PV o b BRSO (s as stirred for

r Omlﬁ'ﬁ@?éé\h%ﬁlpfe%tufj@ fhéﬂﬂéislrﬁ WatsedirﬁﬁhedTé}ﬁj o\e%had%ﬁm DCM (3

drai ned and washed 3 mL), isopropy
aI xghol), (|3op<rogylrml):oh®ic(3DCB| mR) mnd AF. (3Fx @amlLy., A solution of 2,4~

- RPNk e o i 0 B DU (84D loc? a1 in 4

Sorlnv_edftQMf:r\Qﬁé ta%efj'tbttﬁé‘trésmeérﬁ fk%@)’s‘?fen%fﬂﬁﬂvaﬁeﬁl%%dfor 3hat

pressure followed by |yophilization to give t
coﬁfmﬁuﬁﬁmp@r%w&{) 'rE’ge wmrda@mo/waSSB%\(pLﬂd t@l)d aﬁ;learemdue was

col our| sol i.d The Rl am :

" QUBHiedb e sy Wi PlEde st Repeical lstfip 3  fmL) and
of DEp6 pi3pers di ge hrn_ DIVF. ”lmenm ther e \Bfh StivhsedireBted  with
m crowave reactor 2 mn The resin was

fuhefr@keﬁrlah%mwﬁmw)pﬁ”wr«@) {<1‘54 ig., 01sepdopyd phenylsilane

Fn@?ﬁ&&?(%%g %@ﬂ{ﬁ%@i eq 13 rm‘rf foom temperature under an

r esrigon usimmespHEBT. Thid8 symthelcestep wad alrﬁed 136t mbly, triblicate. The
supernatant was removed and the residue was drained and washed with DCM

(3 x 3 mL), isopropyl alcohol (3 x 3 mL) and DMF (3 x 3 mL). The cyclization
was promoted by treatment with PyBOP (765 mg, 1.5 eq.), HOBT (199 mg,
1.5 eq.) and DIPEA (505 pL, 3 eq.) in DMF (4 mL). The mixture was stirred at
room temperature for 48 h and filtered. The resin was drained and washed
with DMF (3 x 3 mL), isopropyl alcohol (3 x 3 mL) and DCM (3 x 3 mL).
Finally, treatment of the resin with a mixture of 5:95 TFA/DCM released a
crude reaction mixture which was filtered. Solvents from the filtrate were
removed under reduced pressure followed by lyophilization to give the

compound la (460 mg, yield 61%, =55% purity) as a colourless solid.

Intermediates lla

The Rink amide resin (IV, 505 mg, 0.4 mmol) was deprotected with 3 mL of
20% piperidine in DMF. The mixture was stirred in a microwave reactor for 2
min at 60 °C. The resin was filtered and washed with DMF (3 x 3 mL),
isopropyl alcohol (3 x 3 mL) and DCM (3 x 3 mL). Fmoc-L-Lys(Boc)-OH (XIVa,
2 eq) was linked to the resin using HOBT (108 mg, 2 eq.) and DIC (125 uL, 2

eq.). The mixture was stirred for 1 h at room temperature. The resin was



eq.). The mxture was stirred for 1 h at room

tenperature. The resin wasdrai ned and washed wi th DVF
w02000/08032L) , i sopropyl alcohol (3 x 3 nL) and PCRI§R06003312

3 mL). Upon renoval of the Fnoc group with 3 nL of 20%

pi peridine in DM (30 mn), the resin was washed wth

DVF (3 x 3 nmL), isopropyl agzohol (3 x 3 nL) and DCM

{rainag b A OME 6 X ok k iSHHORY SIGQER (S5 3 L) and
X@ﬁ’fﬂwgl g,eh‘EL)'Drhﬂchﬁf aCQ@%}/gl ﬁ'tgeT?ﬂd&egkdupewmﬂlaam of 20%
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mabovérteatermhmtemﬁedlate X¥kin wi t h a mxture of
80:20:2.5:2.5 TFAADCM water/ triisopropylsilane
af forded rel eased a crude reaction m xture contai ning

waﬁtéﬁﬁ»edtéﬂéb(ménwtuﬁrmF §@idv1gr(t450fmgm Bhey.) was added
filtrate were renoved under reduced Cgressure follo

byn tyoptesenzatof bIATUN(R28 e, du eabtatichotP A4 208 i S ) in DMF
arat, ve RP-HPLC u

10 aéﬁi’gm‘%{%@ﬁt'{opl e NREnt 'Wﬁ@?ﬂf%"%ﬁ%ﬂ%‘*ﬁa&”re for 16 h and
f gfiBH R THd rdstd whs Hatndd andl Wadshad seihuDMm (Bfx B’CﬁﬁL) |sopropyl

sodiumsalt (XVil wi th a nol ecul

ool (1003 1o B END G0 DeT RRATLOT (e 2K Yith & mixture
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V\ﬂééditaoramﬂxth[seo@dmthllnn@combem@(ﬂla ithmati was filtereidniSoMemtsrfrom the
(XVIla) was

15  filtrate’were removed under reduced pressure, followed by lyophilization. The

residue obtained was purified by semipreparative RP-HPLC using an

aqueous-acetonitrile gradient mixture.

HPLC-M$S

: : Compound name
Example p ” iz

1-[2-(2,4-Dichlorophenyl)ethyl]-3-(3,3-diphenyl-propyl)-3,7-
lla.1 | dioxo[1,4]diazepane-5-carboxylic acid {[({[(5-amino-1-

(KGG- carbamoylpentylcarbamoyl)methyl]- ) 17.0 | 1011,506
la.1) carbamoyl}methyl)carbamoyllmethyl}-[2-(2,4-

dichlorophenyl)ethyllamide

1-[2~(2,4-Dichlorophenyl)ethyl]-4-(3,3-diphenyl-propyl)-3,7-
lla.2 dioxo[1,4]diazepane-5-carboxylic acid [(5-amino-1- 176 895

(K-la.1) carbamoylpentylcarbamoyl)methyl]-[2-(2,4- ;

dichlorophenyl)ethyllJamide

1-[2-(2,4-Dichlorophenyl)ethyl]- 4-(3,3-diphenylpro-pyl)-3,7-
lla.3 | dioxo[1,4]diazepane-5-carboxylic acid {[({1-[1-(5-amino-1-
(KRFG- carbamoylpentylcarbamoyl)-4-guanidinobutylcarbamoyl]-2- 13.6 | 1257,629
la.1) phenylethylcarbamoyl}methyl)carbamoyllmethyl}-[2-(2,4-
dichlorophenyl)ethylJamide

1-[2-(2,4-dichlorophenyl)ethyl]- 4-(3,3-diphenylpropyi-3,7-
lla.4 dioxo[1,4]diazepane-5-carboxylic acid [(1-{1-[1-(5-amino-1-

(KRFV- | carbamoylpentylcarbamoyl)-4-guanidinobutylcarbamoyl]-2- 17.4 | 1299,650
la.1) phenylethyicarbamoyl}-2-methylpropylcarbamoyl)methyl]- 2-

(2,4-dichlorophenyl)ethylamide




10

15

20

25

30

di ssolved in dry DM (7.5 nL) and DIC (3 eq) and HOBt
(3 eq) were added and left stirring for 15 mn. Then

wonv@roeedisate | la. 1 (0.052 nmmol (12 nol % 1 eqpPCWaB2006/003312

added and the pH adjusted to 8 with DIPEA ( 1 .5 nlL).
The reaction was allowed to proceed at room
tenperature for 36 h . Thi 83l ayer chromatography (TLC,
silica) showed conpl ete conversion of Ila.1 (Rf=0.5 )
to polymer conjugate (Rf=0 MOH H 20 AcOH=85:10:5). T
OC%:%UBB?Q? 6’-} 149 the mixture was poured into CHC
. e T esul g precipitate was collected and dri ed
|q| Y-8 W ia '{he sodi um salt of PGA-peptoid conj ugat e

11 was obt ai ned by dissolving the product jn
NE6ICOsBIutivhi of BGdesodiusvisalti( aﬁwﬂw cﬁl a@?s@kﬂﬂ%lbéﬂ\{lﬁh‘s? molecular
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PEMISHTthe -EBﬁJ’[TOﬁt\@éS Qéjﬂbt@odtoCZJOt H’hb greciphetepwhy celieaed, dialyzed
determned by UV (1= 282 nm was in the range of 8(\%)
Yagaing) water, 1andrniyorhilizad: iToea Pﬁﬂul@n‘}s pre CJPUB a) was

SIS 9005 1S5 ARt wor s

glérzléléeft Jsiumﬁ@ mﬁﬁrmin X\Wdn |n|terméd1aheollla G/E(Od)%mwczle(d%y\ol%) 1
xcl us

oei) mmdqﬁgaé: 1 %%"er%ys%éﬁtqﬂ b HIBEACPLY ShEE The reaction

th‘BBH{ R ialuret Ferct3s ehWITHTl |
srra Ier w%gr oéy am c vo ume and gr%gt éJrr sedi rrent atio nave

colarfo‘ma:tbgrapWSﬂ' Lh ailicx)/shoyed comple® eanvessian of 1L 6 (Rf—O 5) to

aﬁelqu coqjgg%tgcaﬁl @I [%erb@ﬂgs écégﬁ-t ?%g?eﬁght&%]thé reaction,

Wﬁé"@%x@% 48 pedrats inté MACka Ty reddiingapedipitdle Was collected
for , however_Mwv of 36000 Da
and dned in vacuum. The sodium salt of PGA-peptoid conjugate lll.1 was

obtained by dissolving the product in 1.0 M NaHCOs. This aqueous solution
was dialysed against distilled water (MwCO 6,000-8000 Da). Lyophilization of
fhe dialysate yielded the product as a white powder. The total peptoid content
in the polymer as determined by UV (A= 282 n(rz) was in the range of 25-30 %

(w/w) (10-12 mol% functionalization), free drug content < 1wt% total drug.

The average molecular weight (Mw), polydispersity (Mw/Mn) and the behavior
of 1 and conirol XVII in solution were analyzed by size exclusion
chromatography (SEC) and analytical ultracentrifugation (AUC). Both
techniques showed lll.1 as a more compact conformational structure with
smaller hydrodynamic volume and greater sedimentation coefficient (S) than
XVII (tr = 12.5 min and S= 3.5+ 0.4 s vs. tr = 11.6 min and 5= 1.9 £ 0.1 s for
lI.1 and XVII, respectively). By sedimentation equilibrium Mw was determined
as 26700 Da for XVII and 58600 Da for Ill.1, however Mw of 36000 Da
(Mw/Mn = 1.8) and 38000 Da (Mw/Mn= 1.5) were determined for XVII and
1.1, respectively, by GPC using PEG standards.



(MM M = 1.8) and 38000 Da (Mv Wn= 1.5) were
determned for XVIl and 111.1, respectively, by GPC

wWo0TePBG st andar ds. Det er mi nati on of total dr BQT/IB2006/003312
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content by UV spectroscopy A stock solution of Ha in
MeOH was prepared ( 1 ng/miy, To obtain a calibration
curve, sanples were diluted using MeCH to give a
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t horoughly extracted by vortexing (3 x 10 sec). The

upper aqueous | ayer was car ef ul lK removed and the
s@%min&ﬁsn@@ﬁaerﬁugaont&ﬂébv}ﬂip Che dry resi due was

i ssol ved |n 200 f, HPLC ade acetonitrile.

e Satict el B D4 A RIS, PheRetet g G ¢ifwot (100 L)
p%s&%&&ma% drep}|ehe9fusg a%%Omao%fu@telermtrﬁwaféf The pH
aqueous sol ution i on of nmL acetonitril
r exfitbs etamletsrwaplad;iwd:ed gaﬂefw’dn ammncmyumfogmam(bﬂﬁf@mmo LLL 1M,

i 5. 78 8o R 0 trng it e B e Legadiorouahly

extracted by vortexing (3 x 10 sec). The upper aqueous layer was carefully

removed and the solvent was evaporated under No. The dry residue was
dissolved in 200 pL of HPLC grade acetonitrile. In parallel the same procedure
was carried out for the parent compound lla.1 (using 200pL of a 1 mg/mL
stock aqueous solution). Addiﬁon of 1 mL of acetonitrile to redissolve the
product gave a 200 pg/mL stock from which a range of concentrations was
prepared (2 to 100 pg/mL). The free amount of drug in the conjugates was
determined by HPLC using a Lichrospher® C18 (150 x 3.9 mm) column. Flow
rate 1 mL/min using an acetonitrile gradient in aqueous 0.1 % TFA (from 20 to
100% of acetonitrile in 20 min). The retention time was tr = 14.3 min for lla.1
(A =220 nm).

FblloWing' these procedure as for 1.1, the following examples were obtained:

SEC®

Example Compound name

1 Poly-L-glutamic acid-[1-[2-(2,4-Dichlorophenyl)ethyl]-3-(3,3-
PGA- |diphenyl-propyl)-3,7-dioxo[1,4]diazepane-5-carboxylic acid 12.5 36000
lla.1 {[({[(5-amino-1-carbamoylpentylcarbamoyl)methyl]-
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determ ned by HPLC using a Lichrospher (r) C18 (150 x
3.9 M colum. Flowrate 1 nL/mn using an

weacet7mao2ni | e gradi ent in aqueous 0.1 % TFA (f POTIRD0E/@03312

100% of acetonitrile in 20 mn). The retention tine
was tr = 14.3 min for Ila.1 (I = 220 nn). Follow ng
t hese procedure as for 11135 , the foll ow ng exanpl es
ver e obtai ned: 1Det erm ned h\l Size Exclusiaon

Chr omat bgr aphy ( SEC) DESCR PTLON. OF THE DRAW NGS____ SEC®
FRte 1 Celi-free c% PH ;n%\llgiti on assay us| ngt Mw

Fambi-ghzisncubated W T
& gﬁ%{@ daﬂba%&jét )]é%é &m@%i@%& of different

i “'“?‘ﬁ“ﬂ% e .

a2 ;g ﬁ)attnbyw incr ea:f'ﬁ”g3
e,

abnjRae f I uor escence

St byglzé@clu dgféc‘j‘\elgﬂatﬁﬁrapﬂ} 5y The data (mean

.. n= Were rec mlllpolarlzatlon units
(rrP) CLAII\/IS 1.- A conmpound of general fornula I , |

PR OR B hss, hereot 115, polyorph

aFRSPRED]: ecapfrégto@spawmmmm assaalisingtHel-288 FT cytoplasmatlc
wher ei n: represents | k Ch) al ken
- frastion - QCW(@I'@ 051]%49 t)?\(péﬂ 1&%@0@ 3 ey of different

é‘ﬁg{) 3-(5-6)Hetcy, -(CH2)1-3-
p& y n?raﬁgég&?%%mffbnapﬁokyl ),
-(CH2) 1- 3-(2- naphthyl), -(CH)i -3-
FIGURE 2: Analysis of the CARD/lla.1 interaction. A 240 nM solution of CF-

lla.1 in PBS buffer was titrated with increasing concentrations of CARD-Apaf

% :cq_,lf"—
——y

and fluorescence polarization was measured at 30 °C. The data (mean s.d;

n=3) were recorded in millipolarization units (mP).




(5-10) Hetar, -(CH2)2-CH(phenyl)?2
-(CH2) 2- CH( phenyl )[ (5-6) Hetar] or

WO aHApEs2€H[ (5-6) Hetar] 2; R2 represents PCT/IB2006/003312
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-(CH2)0-3-(3-6)Cy, -(CH2)O0-3-(5-6)Hetcy, -

- (CH2) 1- 3- phenyl, -(CH2)i -3-(1l-naphthyl), -(CH2)i
-3-(2-napht hyl), -(CH2)1-34365-10) Het ar,

- (CH2) 2- CH( phenyl ) 2 -(CH2)2- CH( phenyl )[ (5-6)Hetar] or
-(CH2) 2- CH[ (5-6) Hetar] 2; esents

- (CH2) 1- 3-phenyl, -(CH2)i -3-(1-naphthyl),

-(CH2) 1- 3-(2- naphthyl), or -(CH2)1-3-(5-6)Hetar; (Cr
Ch) & (dthp@irl of §8ndea) farkeiyl, may be optional |y
substltut ed wth one or nore substituents sel ected
from-0O (G -C 2)al kyt -S—(Q C 2)al kyl, -NH2, -NH
(CrC 2)al kyl and N[( 2yal kyl'12; (G - CS)aIkyI can

be optionally substltut ANt h one or nore hal ogen
atons; Ra and Rb |ndepeg§§ntl regﬁesent -Hor -(G-C
S)alkyl (3-6)Cy repres rag’ca of a 3- to
6-membered partially Qnsa@ur \o%&saturated
carbocyclic ring; (5-6)HefRéyorepresemts a G or N
radical of a 5- or 6-menbered, partially unsaturated
or saturated carbocyclic ring contalnlng from one or
two heteroatons i ndependently selected fromQ S and

Nits QYerdBdolRlrs \arkiemikarsxtriersdd, litg selpsiorphs addwnixturesethereof

or nore substituents sel ected from hal ogen, ,-CF3 a

-anfl he- pheraaceuically sacappiah! ﬁrSQIé%t{aés@ﬁg ﬁd@%Brs‘ﬂgs thereof,

rag] % of an aromatic 5- or 6- nenbered and 5- to
ered ring respectively; containing fromone

R1 represents (Cq-Cs)alkyl, (C>-Cs)alkenyl, -(CHz)1.3-NHCO- (01 -Cs)alkyl,

~(CHa)1.5-CONRaRb, -(CHz)o-3-(3-6)Cy, -(CHz)o-3-(5-6)Hetcy, -(CHg2)1-3-
phenyl,  ~(CHz)1s-(1-naphthyl),  -(CHz)1.s-(2-naphthyl),  -(CHz)1.s-
(5-10)Hetar, -(CHz)2-CH(phenyl),, -(CH2)2-CH(phenyl)[(5-6)Hetar] or
-(CH2)-CHI[(5-6)Hetar];

R2 . represents -(CHz)o-3-(3-6)Cy, -(CHz)os-(5-6)Hetoy,.. -(CHgz)1.3-phenyl,
~(CH2)1s-(1-naphthyl),  -(CH2)1.3-(2-naphthyl), -(CHy)4-5-(5-10)Hetar,
-(CH2)2-CH(phenyl)z, ~(CHa)>-CH(phenyl)[(5-6)Hetar]  or  -(CHz)2-
CH[(5-6)Hetar];

R3 represents -(CHg)is-phenyl,  -(CHa)1.3-(1-naphthyl), -(CH2)13-(2-

naphthyl), or -(CH2)1-3-(5-6)Hetar;

(C1-Cs)alkyl and -(C,-Cs)alkenyl may be optionally substituted with one or
more substituents selected from -O-(C1-Cy)alkyl, -S-(C+-Cz)alkyl, -NHz, -NH-

(C1-Co)alkyl and -N[(C1-Cz)alkyl]2;

(C4-Cs)alkyl can be optionally substituted with one or more halogen atoms;



four heteroatons independently selected fromO S and

N; phenyl, 1-naphthyl, 2-naphthyl, (5-6)Hetar and
wWO3edpbit ar may be optionally substituted w tRCOMB2006/003312

nore substituents sel ected from hal ogen, -CF3, -OH,

-O(CG-C 3alkyl, -CO(d-C 3)alkyl, -(CG-C

5) al kyl - NRaRb, -NRaRb and -ZO2NH2; with the proviso

that R2 does not represent 2-(4-fluorophenyl)ethyl. 2.

A conpound according to claim1l wherein R 1 represents

gé%%%o%ﬁ mé%ﬁ%’e‘ﬁléﬁe&re@gﬁﬁﬁ]g ﬁda%aamypt ar, -(CH)i

-(CH2)i _3-(2-naphthyl), all of themoptionally
sushtituted. 3. AcC ording to cla
BN T cPERSe 8 ARG (ol (6 8 e By Bhodurated or

G S T EZ&“EB?! onal 1y

substituted, with the provi so that R2 does not

aZ@@S@SﬁSj rt%g %}?{plt%?ar {.&N) Jgé/aol thg é‘ %?@%ﬂbered partially

I RIRGS&RPAES 69"3éﬂurat%d(5;aﬁﬁd'd§%ﬁé Ahg - C6MA)Angherop ,one or two

both optionally substituted. 5.- A conpound which is a
diheteroaismayiadependentiysselgctedrieam &S ap fN)r mlall its
st ereoi soners and m xtures thereof and the

10 pharmaceutically acceptabl e sol vates and addition

s@yt antiheeryfcarc bej ug‘ﬁ?dsnﬁa’.llyt sulsstipetey gwiih aorie caaindre substituents

poI wherein R 1, R3 have the neani ngs as
Y%‘&d framchaipgen, '\%53@619& Qﬂﬂ’e R2 proviso; each R4

|ndependently represents a side chain fromany of the

20 naturally occurring amno acids, and nis 0,1

or(5-B)Hétar aAdc(ﬁn‘tibhle@Brofepfe;&emh laaC+1 of Nwradipal &f ap am@atlc 5- or 6-

15 C?rr\]émgg}eed e I R-f mcberercp ring respectively; containing from one to

four heteroatoms independently selected from O, S and N;

phenyl, 1-naphthyl, 2-naphthyl, (5-6)Hetar and (5-10)Hetar may be optionally

substituted with one or more substltuents selected from halogen, -CFs3, OH

20} -O-(C4-C3)alkyl, -CO- (C1 C3)alkyl -(C4-Cs)alkyl-NRaRb, -NRaRb and
-SO2NHy;

with the proviso that R2 does not represent 2-(4-fluorophenyl)ethyl.

25 2. A compound according to claim 1 wherein R1 represents -(CHz)os-
(5-6)Hetcy, -(CHg)13-(5-10)Hetar, -(CHz)1.3-phenyl, -(CHz)1.3-(1-naphthyl) or

-(CHa)1.3-(2-naphthyl), all of them optionally susbtituted.

3. A compound according to claim 1 or 2 wherein R2 represents -(CHz)1-3-
30 phenyl, ~(CHy)is~(1-naphthyl), -(CHz)1.3-(2-naphthyl) or -(CHz)-CH(phenyl),,
all of them optionally substituted, with the proviso that R2 does not represent

2-(4-fluorophenyl)ethyl.



[1l wherein the proportion of y to x is 25-30%to
75-70% by weight. 7.- A conpound according to claimb5

wono@/osbesei n the pol yglutam c acid is pol y(L-gtuiBaone003312

10

15

acid); n represents 2 and R4 represents a glycine side
chain.8.- Use of a conpound of fornmula | as defined in
claim1l without the R2 prowgso or a conpound as
defined in claim5 for the nanufacture of a nedi canent
for the treatnment or prevention of a condition

ass C|ate t -
23c0 bomgoull ctshRfad ety bP Bilngondp & aitfore B3 feprepents
f (ORL )L 1(Bl6Hetal @u D(@Hzﬁ)zrﬁhebylabﬁth optionally spbsidutesbr d
injury, meningitis, ei mer's disease, Parkinson's
di sease, Huntington's di sease, Kennedy's disease,
Lt e
" Seia BDEhg Wi e £BHRNCTUGHEAT TR radlcaraf frbia I
car di ovascul ar di seases, organ transplantatjon,
al coholic rel at ed pathologles or treatnment of
al | opeci a. r40. - JJA nmet hod for t hd'APBat ne 0
prevention ofN ondwaloq) Ssqg af ed)wiaHy),t he
i nhi bition off apo toils ninistering a
compound of f nclaim11 wthout
the R2 provigo o conmpoundi as (defined in claim5 and
one or nore pharraceuti cal bl e excipients. 11.-
A net hod according to claim 10 wherein the condition
Is selected fromstroke, traymatisns,- brain injury,

Spi'ti@ier&%&ngfﬁ Hhy: m&ﬁﬂ’b@ghéﬂe‘éyf Nz inel Wrnfiad&m@aﬁ)ﬁacceptable

I nNson s | Sease, Hunt i ngt on's di sease, Kenned
dlssh/am amal Iaddlpbe salts éhrayepk copiugsted i amelydhitasds @§Id polymer,

Ce%l%l IQII hi %eﬂbe}iave the rjn aﬁﬁﬁgs as defined in claim 1 without the

R2 proviso; each R4 independently represents a side chain from any of the 20

naturally occurring amino acids, and n is 0,1, 2 or 3.

6.- A compound of formula 1l which is a drug conjugate according to claim 2

_ i _
H H
[ ¥ il H
R3. | H,NOG HNT O 0 “NaO
- — X
N ||?1 0 R4 (CH,),
()] e
N N
\ H
0 R2. O O |n
L —y

Hl
wherein the proportion of y to x is 25-30% to 75-70% by weight.

7.- A compound according to claim 5 or 6 wherein the polyglutamic acid is

poly(L-glutamic acid); n represents 2 and R4 represents a glycine side chain.
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ot her acute or cronic cardiovascul ar di seases, organ
transpl ante al coholic rel ated pat hol ogi es or treatnent

woho@ldeemaeci a. 12.- A pharmaceutical conpositi 8aTAB10061003312

conprises an effective amount of a compound of formula
| as defined in claim1 or a conpound as defined in
claimb5, a pharmaceutical | ggacceptable salt or solvate
thereof, and one or nore pharmaceutical acceptable
exci pients. 13.- A pharnmaceutical conposition

cording to clajiml12 j f r1e i
o595 3P bl 1 L B Rhod st the 2
proviso or a compound as defined in claim 5 for the manufacture of a
medicament for the treatment or prevention of a condition associated with the

inhibition of apoptosis.

9.- Use according to claim 8 wherein the condition is selected from stroke,
traumatisms, brain injury, spinal cord injury, meningitis, Alzheimer's disease,
Parkinson's disease, Huntington's disease, Kennedy's disease, multiple
sclerosis, prion-related Diseases, miocardial ischaemia, as well as other acute -
or chronic cardiovascular diseases, organ transplantation, alcoholic related

pathologies or treatment of allopecia.

10.- A method for the treatment or prevention of a condition associated with
the inhibition of apoptosis comprising administering a compound of formula |
as defined in claim 1 without the R2 proviso or a compound as defined in

claim 5 and one or more pharmaceutical acceptable excipients.

11.- A method according to claim 10 wherein the condition is selected from
stroke, traumatisms, brain injury, spinal cord injury, meningitis, Alzheimer's
disease, Parkinson's disease, Huntington's disease, Kennedy‘s disease,
multiple sclerosis, prion-related Diseases, miocardial ischaemia, as well as
other acute or cronic cardiovascular diseases, organ transplante alcoholic

related pathologies or treatment of allopecia.

12.- A pharmaceutical composition which comprises an effective amount of a
compound of formula I as defined in claim 1 or a compound as defined in
claim 5, a pharmaceutically acceptable salt or solvate thereof, and one or

more pharmaceutical acceptable excipients.

13.- A pharmaceutical composition according to claim 12 in the form of

nanospheres, microparticles and nanoparticles.



