WO 2007/ 060524PCT/ B32006/ 003312 1 COVPOUNDS FOR THE | NHI BI TI ON OF
APCPTGShypg bh@ gs8seNnt invention relates to conpounds aggiighodgedPRPt 0Si S
inhibitors, as well as to processes for their preparation, to
pharmaceutical conpositions 5 containing themand their use in nedicine.
BACKGROUND ART Apoptosis is an interessting biological process because of
its io inportance in a wide variety of biological systens, including
normal cell turnover [ : A i c_devel opment and its
association with dif YL (D270 8 NRIBHAONOE ABRQRTQSIS i s i nvol ved
in many human pat hol ogi es, includi ng neurodegenerative di seases such as
Al zheimer's and 15 Huntington's, ischaem a, autoi mune di sorders and
sever al f or kbedfresentideventiraeelateto cImpodadd/akting/ad .appPidsis Hihilditots 349) .

D verse apoglt ﬁti c,stimuli, i cItHdi nlg activation of cell _Sajrface deat h
receptors, WalithiRAOSRRGSsION RKPIePARAtion, o Pharmageylicall compesitians 20
and i scheententairiyd S ahd tREiF 888 # mRdichhe.al -+ Annu. Rev. Bi ochem 2000,
69: 217-245) induce signalling cascades t%at all activate a famly of
cysteine aspartyl proteases call ed caspases. These proteases execute the
apoptotic p apoptotic signals activate the

m t ochondri ggﬁ?@@@%ﬁt rinsic pathway that utilises caspase-9 as its
initiator. The formation of the macronol ecul ar conpl ex named apopt osone

is a key event in this pathway. 2 The apoptosone is a hol oenzyne
mul ti pr ot ei APQREASESc i8oaRedNERrestinenfymogicatt pvacess Abecauseapdptits i

?58?1%3' 2 G bR Aag 2 oA E‘A@ﬂél&a??qiiﬁf .ré’féﬁvf‘lpp?léék@? SYStE3S .1 IDC UG guez
vol - oo 1 1 (TREARS G gheiavel®: the Mttt SsYRteE oA, Emfbydhic e
associ at ed degphssnfents arid Vated #RDA BnaingYitHf”diﬁgﬁfbh’t“ eafidRes 0"

caspases. To identify nol ecul es that cou i orate di sease-assocl at ed

apopt osi s, dranpropHdaterapentosissshiavolvedt imihanyahoemzd patirokies,
activity, and 10 thus souglht specific enzymatic activators or inhibitors
(Scott C wingluding peuppdieaairative . dissases 200a) as4Alzizaimers and

Garci a-Cal v : [0l . 1998, .273: 32608-32613 rat her than
modal atBr s MHY LIS, sehABEhA, AUtoli e it AN deuRTal For s,

pr ot ei n- pr of£An| I PAS e-achivatliaon can be al so
rel evant poéﬁanggpﬁﬁééﬁvggfﬂﬁ%ﬁ?§?ﬁ5%3h§§€§¥@gnanﬁér%hggu|ators of
apoptosi s ‘pat hways. In particular, recent data propose the formati on of
t he apoptosone as an interesting target for the devel opnent of apoptotic
nmodul at or s. DR@rsaefsptetic istimuiis ircllidingractivatiohi oficel surFgcelcathhat

i nhibit the apoptosonenedi ated activati on _apoptosis. DESCRI PTI ON OF THE
| NVENTI ON 2eceptorsoqnticancar ggents, pirashationyvaaki of susvitalsfactors,e

Qrﬂﬁvinsi (NG ECARPR 8 By HBE StrasSeliA ot ab, AnnucrOnTosBem. ©
S ke ey P
-(CH2) 1_3- GaiRretro, &yite - , GHdAsg 3+ 3-
pélenyl) , - (CH2) 1320(1:1( naphmgl ?gp@{%m%ﬁ 3-( Z%apﬁt hyi ;@éﬁ%%g:els(zﬁ%e

( 5- 10) Het arproteaaes Bxaautectiya ppoptiatie proCeépheny! ) [ (5- 6) Hetar] or
-(CH2) 2- CHR5-6) Het arh; 10 R2represents -(CH2)0_ 3-(3-6)Cy,
-(CH2) 0- 3-(5-6) Hetcy, -(CH2)1_3-phenyl, -(CH2)1-3-(1

- ht hyl ) ,« - (2 - (CH2) 1- 3- (5-,10) Het .

LoDy B8 SIS ignl SABRAR achivata, Hhe aRiraCienarie-mediated or

CH[ ( 5- 6) Hetiakdizci 5 i e Tt

oy o 0) e intiRsIc Spathway | that utilises caspase-a as ifs, jjitiates. The
formation of the macromolecular complex hamed apoptosome is
a key event in this pathway.




napht hyl), or -(CH2)-1.3-(5-6)Hetar; (C1-05)al kyl and -(C2-05)al kenyl
may be QpHhLePalshy,Substituted with one or 20nore subst pg Eﬁ?ﬁ /(ﬁgg cted
from -0- Cl C2) al kyI -S-(G-C)al kyl, -NH2, -NH (Ci1- CZ}J ?

-N[ (C1- C2) al kyl k; (O C3) al kyl can be optionally substituted wlth one or
nore hal ogen atons; 4 (3-6)Cy represents a radical of a 3- to 6-nenbered

partially un?_@f urated or saturated carbocyclic ri & (5- 6? 1-l etcy
represents ARORNFOSOARECK) adﬁow@z\ﬂm%%}ﬂb@ mpﬁﬁmla ax, fermed

hot ar ont ons 0L &&Séﬁh@hﬁ%"@a&ﬁy%ﬁéb?ﬁb' @D QRO e S P tacElvattito pe
ool ogen, Y HACERN): AT dhclpPlcadiade (sﬁ“é kbl ﬁ@%&?@"ﬂ‘?@"@s e N
radi cal of Memmr@te@aﬁ VRS @eurmme@dlmziz Rdblﬁ@u@%gggge%em?ﬁes

respectively; containing fromone to four heteroatons iIn

sel ect eds f r D@0, 1WHNU3N31pBeBYBA; Sriviphshid S.M- egpdlt,hiol. Cel6)BeBar!: and
(5-10)Hetar may be optionally 15 substituted with one or nore

substi t uent 949549581! ddill thisrmBerogwlecutmsconupiex, @@qmtoszcana associated
o RS i A il o eSO s
radi cal of #5elir TABREGES st Cofli' SheiBHT e BrRreiietEha
conj Lgat 60 CoCB0R) ?5‘?%??%@%’2?%@"5%“’522r'ﬁ*“g'eﬂ@%%‘sﬁ'ﬂ‘*‘%?a‘sé R A ave
t he meatl ngﬁhuﬁsswhtrMCﬁlorenZymatmnwwatbrefor iBhibiforsu(S€OttvE.Whoet alhd. R2

pr ovi so; @E} R4 i nde ndentlé Bresents a side chain fromany of the 20
natural |y of&@ MHPlard HBPEs2084d 394: 4931446 Garga Gajye, NboerBUhlds of

f la Il | f f
an ‘am de bofdD: 198E0e7 g6 2008 296 T bRl Eineduuatorsdh e westeaRy S ne
derivative, gufiRitRhtdse8ddpathvdys side chain is |i nked to the polyglutamc

acid polyner. In the previous definitions, the terms (C -C3)al kyl and
(G -05)al kyI represent 10 straight or branched saturated hydrocar bon

hai t f t . at
Coapoot [0 HeVARES i ttoldl) TeRittoht koS et Cashang BotraidTLaA o
net hyl, et hbé alps eplevant p@ntso@mnteﬁéﬁﬂ@nh g6r e G6Vel@Bmahkyf nhcsmjl%es of
addi ti onal ly and without |imtation butyl, isobutyl, sec-buty

tett-butyl , 2ROPIEsISyPathways: Ky paUicplar, zemtr@atﬁmrypos@hqimaﬁqrbof e
11d|rrethy 1 p di opy! erm
(C2-05) al keée{)ﬂ%%pgsea%t ?nﬁﬁtgﬁésa g Y%rg%’f‘gftor?a% td%g/r8 q{[J}'}(Aae‘Fthth(Ea% %8/0 §Eé1r bon
chai n, cont madutgjofscomtwo to five carbon atons and one or nore double
bonds,ﬁ%fr exanpl e et henyl, 1-propenyl, 2-propenyl, 1-butenyl, 20

2- bute , 3-butenyl and 1, 3-butadi enyl, 1-pentenyl, 2-pentenyl,

3- pent enyl , TRhe RS I .

3- et hyl - 1- but enyl , élﬁeli-SIHm%%%rl%ng"g%gﬂr? I?&J;éﬁmél’ nrgblp’fﬁfé‘%plto%?rggen | .
The groups (Ediatey actiyation@popiesial kyl and (C2-05)al kenyl may be
optionally 25 substituted according to the description whenever
appropriate froma chemical view point. The term (3-6)Cy represents a
radi cal of BDESCRIPTIONOPETHE INEENTAONY unsaturated or saturated
carbocyclic ring. As nentioned previously, it can be 30 optionally
substitd®ed with one or nore substituents, which can be pl aced at any
avai | abl e positi [ En I - W
limtation, radlg édé&g c{]:cltg%r%%)aé%gp cycﬂ u'%’!aeﬁ%& c&‘go‘g@mséamew%w
cycl ohexanecompounds of general formula I,



6 1-cycl o butene, 2-cycl obut ene, 1-cycl opent ene, 2-cycl opent ene, 1-

cycl ohexeg8go74s4s! ohexene and 3-cycl ohexene. The ter mpEpnfhbBdsy:
represents a C or N radical radical of a partially 5 unsaturated or
saturated 5- to 6-nmenbered carbocyclic ring containing one or two

het er oat ons i ndependently selected frddm 0, S and N, that nmay be
substituted according to the description at any available ring position.
Exanpl es of (5-6)Hetcy include, gy tho®t |imtation, radicals of

di hydrofuran, pyrroline, pyrazoling m dazol i di ne, isothiazolidine,

i soxazol i di ne, oxazolidine, 10 pyfazolN dine, pyrrolidine, thiazolidine,

di oxane, norpholine, piperazine, iperidiqﬁn Ryran, t et rahydr opi r an,

oxazi ne, oxazoline, pyrroline, ®Ol NneN pyy/azol i ne, innidazoline,

i soxazol i ne, and isothiazoline. Thekter =6y Het ar and (5-10) Het ar
represent a G or N radical of an 1 S omatic ™k or 6-nembered and 5- to
10- menbered ring respectively; containing fromone to four heteroatons

i ndependently selected fromO, S and N, that may be substituted according
to the description at any avail able ring position. Exanples of (5-6)Hetar
i ncl ude, wi ithtarepisemersiand mbgurasatheresf, jiigrpalymofphsaand tmisjses dhereof

5, &t ni aon 2381 PRy SEINCERD oS Kiviids: 4t A Ll nelegt,

1,2, 4-tri azehereipyri di ne, pyrimdine, pyridazine and pyrazi ne. Exanples
of (5-10)Hetar further include, wthout |imtation, radijcals of

benzi ni dgdzo ¢, b'&?f%?%%n&b&ﬁ?&yhi é‘gvpé),almipr@@hghﬁco'(Q-93)?|ky|,

| m dazopyrazi ne, (b, f3ZCONRARS! QBH,)I- GBI " EHIR:s- (618 HRIGPYIEMil,e:

25i soi ndol e, i soquiieroili ne;(Rytpzellopaphaaylihe, pChizpla@ymaptitimd),  -(CHy)q.z-

I i i ne. . i . ! 4 au A
e oasi on * opt 1 GriPPPtetn SR EEMGh R eGP o PRSIt oPup
can be either un.‘ggpﬁsz(t;HE(_gcb)%taﬁ—}&psti tuted with one or nore, preferably

with 1, 302, 3 or 4 substituents; provided that this group has 1, 2, 3 or
4 positibns susceptible of being substituted. 7 Throughout the

Guoh n ooRR RepRBht e SRIRY MCHER DR " 2t -oB0ERY"
conponents, el engCHs)Qr(1siaiithylR As(CHAHM:-(haaphthyhhe {€HT), s{(5ErS)PRmr,
i ncl udes treat m{a&%gg%&rﬂl on and nmanagemnment OI];)@%():Q condition. The term

"phar maceuti cal | Yas uleld2dridipheny gtarhos¥ cofgblahds,
conposi tions, ar}gﬁgg—,_ p@f{zgzz.forms which are, within the scope of nedical
j udgenent, suita for usé’in contact with the tissues of hunans and

ani mal s1i t hout excessive toxicity, irritation, 10 allergic response, or

th bl | i,cati oq, t ith bl
benef i 1711 SRor at FOREIENS palHA LT BRS b odT(Rbt o RaRNtRb ent1GHeIee-(2-
represents (Cl- q%ﬁ{thw,,o(r—égg]?@%@.ﬁ% , -(CH2)0_3-(3-6)Cy;
y - - -

-(CF12)0_3(5-6Thl et cy; (5- 1510) Hetar, -(CF12)i-3-phenyl,
-(CF12) 1- 3- (1-naphthyl) or -(CH2)1 3-(2-naphthyl), all of themoptionally

substi t ut ed, rt| odi . in i, O represents
Gy 0- 3 (Sl E PR (G aER AR Bl oty SEASE iy R 8

- (CQ - 12)01- 3mbte sapbtitoghls s¢lectedOfrbi2)AC14C2)dlkaht $YC)-Co3dlkyl OENHB ENH-
optionally ubéti tut ed. Irz El%gesher enbodi ment Rl represents

- (CH2) 2- pheltyirCaptvband rYl(Suteialkylbed with one or nore substituents

sel ected from hal ogen. In another enbodi nent Rl represents

2, 4-di chl orophenyl. 25 In another enbodi nent R2 represents -(CH2)1 3-aryl
optional | y €ubSs)atkyt eah bemptionally2substtitet Withogieé onmiokry halolgehidtomed, with
the proviso that R2 does not represent 2-(4-fluorophenyl)ethyl-. In

anot her enbodi mrent R2 represents 3, 3- diphenyl propyl, with the proviso
that RhgloeRraReld RIS MHRRMHeA Upr e yl-. 8 In anot her
enbodi ment R3 represents Ej( O—éfefrégé;rttSHG) Het gp%aﬁﬁﬂ(ﬂ-lZ) 2- phenyl both
optionally substituted. In another enbodi nent R3 represents -(CH2) 2-
phenyl optionally substituted with one or nore substituents selected from
hal ogen. I n anot her enbodi nent R3 represents 2,4-dichlorophenyl. 5 In
anot her enbodi nent R2 represents 3, 3-di phenyl propyl and R1 and R3 both
represent 2,4-dichlorophenyl. Another enbodi nent of the present invention
relates to a conmpound which is 10 a drug conjugate conprising a conpound
of fornmula Il conjugated to a polyglutam c acid polynmer as previously
defined, wherein said polynmer has a nolecular weight of from20 to 60
kDa. Anot her enbodi ment of the invention relates to a conpound of formula

11l i1 ~rh 1 &6 A NnAal vvennesr Avriinn A~Aant 11t N | L LINI




(CH214 0 ONaO Il 15 wherein R1, R2, R3 and R4 have the neanings
descri begohpldges2general formula Il and the proporti Onpét/lﬁmb@%@ssf S
25-30% to 75 70% by weight. In another enbodinment in a conpoun of2
formula Il n represents 0. In another enbodinent n represents 2 and R4
represents a glycine side chain. In 29 another enbodiment n represents 3
and R4 repr s a al ne side c n| ne side chain and a
phenyl al ani ﬁi%n{:ﬁéeeﬁ“ﬁéﬁ'!ts Prragic! Wg gr’rt%&' b‘?’fegéﬁ*@@@nﬂﬁsajuéﬁﬁ@d ol
represents agWahiddccarb86ytib@ing; an arginine side chain and a
phenyl al ani ne side chain. 9 Fn the pol ymer drug conjugate, the

pol yglutam c acid nmay be poly(L- gI utam ¢ acid), poly(D-glutamc acid) or

| y(DL-gl ' i n f th t ol
o i s ool YoR el itbretdnd € BENBR cof a5 Y Einsiibdigs Paitialin
of the aboven@anutrateaetbreeattﬁlatéanto%rﬁd&ym@l &g Pééhtaffind Mrém' BN drOBwo

Compounds of fornul a onprise at |east one chiral center. The present
i nvention i ﬁt@t&t@e@mﬁ)mepﬁede%ewlectedmmﬁ and N;he enantionmeric 10
conpounds of formula I, i.e. conmpounds wherein the configuration of the

chiral carbon attached to RL is (S) and conpounds wherein the
confi gurati @y ahdtHetcghtaralbec aptisaligt §ubshitded ovitl drie 6RMor@S sabstittlerits! ow.

0 Conmpo f formula Il conprise at |east two chiral centers. The
present 15 ﬁﬁé@gﬁq @ﬂmdt'%%g‘?fﬂrc@fd@@ ds&@Hh ni xtures of stereoi soners and

i sol atedpstereoi soners of fornmula Il. The conpounds of the present
invention may contain one or nore basic nitrogen atons and, therefore,
they may foforb3idétas andt(b-H)Hetar repmseat a C-farih %ﬁilq:mrotf anfarbhiaticisa\oedt-i on.
Exafpl es of pharmaceutical |y acceptable salts include, anpng, ot hers,

addi tion sapfeé"aét? ﬁ '?'é)%gﬁ i10- red NI ESREBH VSN ‘Eﬂqtﬁ'n'r}%/ﬁP%PB?ntE

hydroi odi ¢, félirtHet€roaRsths Md¥pehdeAth BEIEEIE S PNOSRRN:I ¢ acid, as well as
addition salts of organi ¢ aci ds such as acetlic, nethanesulfonlc

trifl uor onePhanys dinantitayl, dtrephdadl GoiHetabend é<)Hetarimay be optlonally

| del | |
e ni 5t RUted? R BHECOF o8 TRPRHT s e ptefai B na i “GH ¢ he
present i nveD{OHCalkylc 0RCA-(CLCS)alkyl, TO(E,-a5)alikyNRRERB, arnRaRber &idr e,

they may formsalts with bases, that also formpart of this invention.
Exanpl es of 9™ salts include salts with metal 10 cati ons, such as for
exanple an al kaline netal ion, an al kaline-earth nmetal ion or an
alumniumion; or it may be coordinated with an organic with an organic
or i nor gani withdbe provisathad R2a00es nogepresdm 2 4-fudropiesnyd)sting. ot her s

di et hyl gtm ne and triethylam ne. An acceptabl e inorganic base includes 5
al um ni hydr oxi de, cal ci um hydroxi de, potassium hydroxi de, sodium

car bonat e, ?\ﬁdtlﬁ#@s?&fﬂﬂh@@r@@enﬂﬁ\%ﬁoﬂ&éla@é‘s é%oﬁ‘gﬂ't'me iERd 8Ur

ani on dependi ng on the nunber of functions wth char on the vaf ency
of cations &eRUgACRRMPriEINGAl redicgbel fpstularlbm phar maceutical |y acceptabl e
organi ¢ nont oxi ¢ bases include salts of primry, secondary, and tertiary
am nes, "substituted am nes 4 ncluding naturally occurrifg substituted

ami nes, cyclic aninesrsand jpasic ion excharigt® ‘F;e3| ns—;N ch as arginine,

bet ai ne, caffeine, choliNg, Noh;berg et@;yl ne B) di et hyl am ne,
2-di et hyl am noet hanol, Z- 15 | rre'\plhyl I noet han thanol am ne,

et hyl enedi am ne, N-et hyI i ne, glucam ne,

gl ucosam ne, histidine,o yd};ng m ne, i sopr @pyl am ne, |ysine,

met hyl gl ucam ne, nor pholine,” pi per azi ridi ne, polyam ne resins,
procaine, purines, theobromne, triethylamne, trimethylam ne,
tripropylamne, tronethanne, and the |jke. 20 There is no limtation on
the type of |t§%térebféétnér§rérﬁemﬁﬁ%s f?fe‘?é‘dfdé?ﬁid tﬂﬂ@ Set?ﬁc%” ;acceptable
pharmaceutically acceptable en they are use er apeu Br poses.
Salts can beolsgtestarsi additiém eaits ﬂtermfr eMJugaheridorajpullygtutamMmd pslymérasi c

or acidi vent em cal . met hods ly, such salts
can be gﬁ’bg@%?%% et\‘r‘f’e Neraganinog 3% gﬁﬁ@%?%ﬁ@ %‘T P%%éo?
conpounds with a st0|ch|onetr|c anount of the appropriate base or acid in
wat er or in an organic solvent, such as ether, ethyl acetate, ethanol,

i sopropanol, or acetonitrile or in a mxture of both. The conpounds of
formula | or formula Ill and their salts differ in some physical
properties but they are equivalent for the purposes of 30the present
invention. 11




Sone of the conpounds of formula | or forrmula Il of the present

i nventi QPoRBY/Redet i n unsol vated as well as sol vated F?fﬂﬁ@&(ﬁ%ﬁs, for
exanpl e, ﬂydrat es. The present invention enconpasses all such
above-nentioned forns which are pharnmaceutically active. 5 Sone of the
compounds of general forrmula | may exhi bit pol ynorphi sm enconpassing the
present invention all tug ossi bl e pol ynmorphi.c forns, and m xtures

t her eof Varigﬂy?%dl‘ylmﬂ ﬁggnéé yevis eSéP'@ﬁ%WW&PF'Yzrﬁpl’%?ﬁ”tmée‘ﬂilde

di fferent CoRgintfGEnGof e POHHS ihb2nihB S cRRTRAY M P | by 10
gradual or fast cooll gg. The pr e%er! E’Cgﬁrﬁﬁg erIDI’ %115 r’ra@Ht?glség#’e?r‘%?g’éd by
solid NMR spectroscopy, |IR spectroscopy, differential scanning

calorinetry owder X-r diffraction or such gther techniques. Conpounds
of formula ITh@F’ Pﬁﬂ‘p&“@gén?‘! iforRda; Bncemppse sdﬁ%rteqt dRotetigse aHadigpl pf
center. oddidhANAYIimingBh MBI 1d'a bBBHAE Bhaif oGP ol MPLIRM"

i nvention includes each“one of the possible stereolsoners and m Xtures

t her eof , paemidellalysiner dedvativenriwhereis thahdN @bfits sidei olghia Bnlmikado e thaay
be prepared brg/ ﬁ‘@% of t.$e fommnly used processes, for exanple, by

chr omat ogr aPRMYE B4 &Y BRYEFC: he racenmic mixture on a stationary chiral
20 phase, by resolution of the racem c m xture by fractional
crystallisation techniques of the diastereoneric salts thereof, by chiral

synt hesi s, By thepyerieus detiritons.i e termey(ChiC)alkylsaind t&1-iGajalkyihiepresent

s . \ el ety i
o oduet 10 SERIGRE o Hrahhied S AL ruaRicbRho SIS, Femip i e e % ©"
conmpound of tirbe gadefaim f onaut® fivereyarben 25toradt pagpRetivly e BrmgieBe @k f i C

synt hesi s ugd:‘n opti cal Ig pure starting materials or reagents of known
confi gurati &nt- d@ﬁ%dﬁfﬂ% of bubapgINgt lingteds & nethwl ethyhyPrepryk tiseryopler al

chromat ogr aoha oS8 (RGP AIIF RRAGHT CuaRy Ehu MRl AR e °°

present i nvsobutyh reeg-laxtil bitert-bub/t repentyl orfemethyibetyhr @smiethyilwtgint Bon
i ncl udes_ each ,of. th metric i s rs.and its mxtures.. The present
i nvent i i% cH\Pé'PSé!b‘éﬁyﬁ 1?@8%‘? y&ﬁ‘ﬁpﬁﬁ’zfﬁ"W&%@%%@?’%ﬁme@wgﬁnﬁ

racem ¢ m xtures) whether obtained by synthesis and al so by physically
m xi ng them_ The present invention relates to a process for the

preparati onTbf i@ 46p{e)akenil drapsesgnts omp cunsddyratek straighti oathrasshed hei r

anal ogues, j t i . i tereoi soners, their polynmorphs

or their phgygn@%%m%ﬁ“ca ccc%géé)'éﬁgeﬁérﬂﬁ% tirﬂyes‘iﬂré% gqmsrﬁggcqﬂ%%ru &€ of

t he present doavientbondsefiwr bexamplehesthary, Usiphapdrie, J@Pmﬁéﬂ@gs 1dsgenybed
as by other ocesses known in the field of organic

bel ow, as l 1 r ¢

synt hest&. V\grtlé'\*%’w’e '%@Mo&"q nePhutadigny, Arrenienyl) 2nperdanylo 3-pertegdner al
processes shymddylt B&n 161 hen Jal t herwise 1S the_
I b et i e e A T

f or mul as |, dinhetayleR-prdpenybaib rxdimisthgl-1-pooparyd | can be obt ai ned using
the follow ng nethod: Method A WD 2007/ 060524PCT/ B32006/ 003312 13
According to Method A upon deprotection from fluorenyl met hoxycarbonyl

group, the TFﬁéiéfoE?@R@ﬁiCﬁélkﬂ,e (g\/-dgalﬁ)gyéﬁ& G(ézlqszélhéﬁy amalabd btiRAsl v

wherein X represents a | eavin roup, Tor exanp al cggen and Y
represetft s sulegtityied weroming tQ/&@rﬂaSQF ipfier wdhens vemapprrepriatediroraopdraical

chl oroacety i(éw ihtde 5 the reaction can be carried out in the presence of
atertiary base as'triethylam ne. Wien Y represents -CH, for exanple
bronoacetic acid the reaction can be carried out in the presence of a

sui tabl e COJIJ$| ing agent, for exanple N, Ns-diisopropylcarbodiimde. In

both cases, IP@aleIMok3-EXrY HEPFRIGNS nddradicahroli et ©oBviaambeserh pastially
swel ling co ﬁ@aﬁ&ll j S5 : \ i f r‘gﬂ' €. qr

di chl or orret%ane aayn%d gfsrrégg?nﬁperrpep% u'rce ér\lﬁli&ﬁgﬁénﬂ%é \%\I/e ||?’r'3§fﬂgtt|’eon,
decr easithg oplimtallp substitetedadth, ormen oamore Sdiatitentsiuwhiet ¢t bg padert bt ary
am ne as a base. The react.i on n be capried out _b eating, for exanple
at 60C, or BYW MXP?%&&dPQ%‘i'Bﬂ.Oﬁh% Wb %9WP1?Sa&fMQX 'Wﬂwﬂ%i witbgut
represents gmpAtRSre GhéiRaIsISOSPIoHEPANE ScRlidBltand S dﬁfﬁé ' hageV |
to yield amde | X using a c%yl?pliﬁgg gge%}'fﬂ, f(g?n%’x%yrrp en'?%é&’ﬁc(y%@r?ét%ﬁgh of
N, N - di i sopropyl carbodi i m de and 1- hydroxybenzotri azol e. Next, an am ne
VIb is introduced by Mchael reaction using a base and a sol vent such as
N, N -di net hyl f ormam de or di net hyl sul foxide to obtain 20 internedi ate X
After repetition of acylation and am nation in the sanme way as descri bed

for the internmediate VI, Xl is obtained. Deprotection carried out using
PhSi H3 and Pd(PPh3)4 in dichloronmethane as a sol vent (Tetrahedron Lett

1000 NN+ D2©°ENE 2©°CENQ: Taoatvrahoadran | ottt 1007 DO 77 79970\ Ar i t h WMLl



Met hod B As it will be obvious to one skilled in the art, it is

possi bl gy goFRN.pe some 5 steps of method A with sonePé&m()@@m t hod B
to obtain a conpound of formula |. Starting primry amnes MV a, b and

Vic are commercially avail able, or may be obtained by known net hods
(March, Advanced Organic Chem stry, 1891, 10 Ed. John Wley & Sons) or

using for exa he schene descri bed chene HO H2 2)

NH2NH2. 1- 12 %@Htt%e,ca Séce‘a't'fﬁ‘ﬁed aycw?qrs%r\f%% eéevyeﬁeatem. nd-from
an al cohol sence of, for exanple,

di et hyl 15 azod| ca zufg)at e I t@ﬁ%ﬁ]ﬂeil phosphi ne in

t et rahydrof urane as a soI vent and further cl eavage with hydrazine hydrate
(Mtsunobu WO 2007/ 060524PCT/ | B2006/ 003312 15 Soc.

oa, *675- 6807 & (P EIHEPgIUPREES) 81 £ rah AN 18RI abedts 7 ORI o
by the net hofsamheen deaflarid 5efo @-Ynérﬁgél‘éfd' c‘/&b é‘trlr@”ccﬂftawf?sme or

corresponding glycine wwth 5 the suitable al deh (Schenme
reduci ng agbme ¢@amtwsmam¢ndaﬂmsﬂe@ted\kim A@O)SS anst Npythaticinagpbél i c

570 1) ' Qb EBCRoBi doc i ot RPN B i AU RE N Rere o

Conpounds oExbampied af [(5-6)dBtdyeinehidal Mathous ilindtaAioa mvélsf@faéﬂ"iy@ftﬁuﬁéh
t hose decri bed above. XlaXa 1 deprotection 00 Th

\ I ---' 98 7- - Pywoline, pyrazpiineapigazeliding, isgthiazqligme, |soxazoI|d|ne oxazolidine,
10  pyrazolidine, pyrrolidine, thiazolidine, dioxane, morpholine, piperazine,

piperidine, pyran, tetrahydropiran, oxazine, oxazoline, pyrroline, thiazoline,

pyrazoline, imidazoline, isoxazoline, and isothiazoline.

The terms (5-6)Hetar and (5-10)Hetar represent a C- or N- radical of an
15 aromatic 5- or 6-membered and 5- to 10-membered ring respectively;
containing from one to four heteroatoms independently selected from O, S
and N, that may be substituted according to the description at any available
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.



2) Resin cleavageOMR Xlila la W) 2007/060524PCT/1B2006/ 003312 16 Thus,

i n order by the corresponding carboxylic acid obctREstHG35:2 t hat
is, a cowrrggg(ﬁ?k?fszornul a la, the sane sequence for the synthesis of a

compound of formula I is used (using methods A and/or B), except that the
starting solid support (lIVa) has reactive hal ogen atons instead of an

amno 5 grouyp. The tide XVl to be hond to conpound |a is obtained also
usi ng stgndﬁﬁoqwﬁgﬁ eSEHPYLaRY i) thegrorgl pompdise ﬁﬁ’gs‘,’artal’ﬁ'@%cﬂfl d
support am fge WérliSshith %%"’ﬁohﬁﬁi% , A Hotairﬁe?]ﬁe%cfoegx&l%féé %%é?%yﬁkiv%]d
optional |y subsequently 10 reacted wth another protected amno aci

(Xl Vb) . Aft epmponehisglerhenisrastséens.ng group i s renoved. This sequence can
be repeated up to three times. HO C Nr"..NH ca NH GPHN, (CH)4 Xl Va v
0 "ACH2)4 GPHN XV  H®2C NHPG MVP 1) coupling 2) deprotecti on sequence

repeat edsn smesed Rherbil tier term ~"NeathéM” HRcRdes %Qﬁi@ﬁt,h@ré\?ééﬁiobaahé
then reacted wwth am ne XVI and after deprotection 15 conpound lla’i's

obt ai ned. AMaRges eigsuch weadition.aThadepol Yahaomaceuticady caceeptable” as
I(?Pt aiz(r)ledlfY[Jgga e ROrrERPR 088 S doddds! )compeolsﬂlsénts,h &ndlo? o%%gje%%%g
which are, within the scope of medical judgement, suitable for use in contact

with the tissues of humans and animals without excessive toxicity, irritation,

10  allergic response, or other problem or complication, commensurate with a

reasonable benefit/risk ratio.

In a particular embodiment of the invention R1 represents (C;-Cs)alkyl,
-(CHz2)13-CONRaRb,  +(CH2)o3-(3-6)Cy;  -(CHz)o.3-(5-6)Hetcy;  -(CHa)1.3-(5-

15 10)Hetar, -(CHz)1.3-phenyl, (CHz)1.3-(1-naphthyl) or -(CHa)1s-(2-naphthyl), all
of them optionally substituted.

In a particular embodiment of the invention R1 represents. -(CH2)o.3-(5-
6)Hetcy, -(CHa)1.3-(5-10)Hetar, -(CH.)s.3-phenyl, -(CHz)1a-(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)+.3-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)ethyl-.



1) couplig agent XVl 2) cl eavage H2N 111 The conmpounds of the present
inventi QPoah@Reak-1 i nhibitors. Therefore, they are uggiibrob&bozsie
treatment or prevention of a condition associated with the excess of
apoptosis. 5 In adults, post-mtotic cells, such as neurons and heart
nmuscle cells are rarely renewed. Hende their |oss can cause neurol ogi cal

and cardi ac,di sopders., These | s underg optotic cell death in a
variety of Hbﬁ‘ﬂ@{r&?ﬁcﬁremq}m%‘t:]%é‘?@ﬁﬁ?ri“\?e'?gﬁg)éés@s@"@%ﬁ P'ér(Qst]Z_sB'b?ﬁ')d
shock, ischagfi aptighally BUBXHGRIY QA HibtRén eﬁf’db%‘?mgﬁﬁﬁy ?@@B@Bﬁt@sﬁm -
nul tiple organs. Infections can cause an el evated apoptotic tur nover: of
speci fi ¢ cebhenylpeptiorfally sulstifuted, withy npreo ot meré rsubdfituents selected from
2007/ 060524pPCT/ | B2006/ QP3312,18. Al r_gastr.i cosa cells in

Hel i cobact e %}9?&&%’#&8{ ?E‘H?é%%lgﬁ%irf‘s"qs%z%?ﬁ?’g%&?iqueﬁ%rﬁyi nportance in
procedurgs for ischaem c and preservationreperfusion in organ

transpl antation. These di seases are therefore candidates for therapeutic

cel | death YuppetesspaboditenieR2 ceprigisentsns Saliphinyderopyl ard Rl eahdRBboth
apoptosi s i ik linmtation, stroke, traumatisns, brain injury,
spi nal cor d%ﬁ?g%,ﬂne&#ﬁﬂéﬁop?‘gbm zhei mer's di sease, Parkinson's disease,
Huntington's di sease, Kennedy's disease, multiple sclerosis,

prion-relatgq &%;eases_ as _well as other acute or cronic cardiovascul ar
di seases, afaeiisriembadinest o thewprassntBivestien relatasiong compouad| wskiis.
Thus, t pLe t Al | S ] or the
orepar aty oncof  coiiEate RemieMd cBrigtrd®Sf forlBER, ERGHEEL Sove
ment i oned dpslygkibamior acidmtilymenas ptévidusly iefined peberedh salepplyeReMas a
invéntion relates to Iaﬁ EPe gI ? oppound of formula | wthout the R2
proviso or 3'© U IRhP oM Qa%ﬁhgﬁ%r-drug conj ugate as previously
def1ned 1 or AhbmefTembadiiet o' it FREhEGHPahteto L BofbBARI! fofthyla
prevention of a disease or condition aSSOCIateé)MAt% popt osi s. 74
Anot her aspwbichds atprlypeedeug comjugatei on rel ates to a method for the
treatment or prevention of a condition associated with the inhibition of
apoptosi s conprising adm nistering a conpound of forrmula | w thout the R2
provi so or a cofrpound ugat g
defi ned and -ene]
aspect of the present
prevention of stroke, traumatisns, brain injury, spinal
meningitis, Al zheiner's disease, Parkinson's disease, H
di sease, Kennedy'rg di@ease, nultiple gaoerosis '
nyocardi al 30 ipsch as other\ac Eg or chrd
di seases, organ|tr , i ﬁgm t ed pat hol ogi es, an
treatnment of al|l opgci 06052 /1 B2006/ 003312 19 conpri sing
adm nistering al c i thout the R2 prjoviso or a
conpound whi ch j s a p&yRer-drug conjQgate as previouslly defined and one
or nore pharnmaceutical acceptable excipients. 5 The preégent invention
further provides for pharnaceuti cal Cﬁgpositions conprising a conmpound of
o]

formula, | or _a co u ichis a mer -drug conj ugate as previously
defi ned!® a Whﬁmgﬁt \an}ﬁ]%/ aé?@céﬂt V& theyeapingy | descabed dp dbe, gensgyat her

Cth . L oEXC LRI . h nal
W th one orfMRuR Waﬁﬁwﬁ%ﬁﬁéﬁﬁ?f‘ﬁ% Q@:ﬁd)@?}f?glﬁa}f% r\},g%gqﬂot er single

or nultiple doses. e exanp e excipients nmenti bel ow are
given by way of illustration only and are not to be construed' as

limting t hl% another gr];lbctagi?nei:nq\fr? gtcio?nnpound of formula Il 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.



The conpounds of the present invention can be adm nistered in the form of
any pharngpgsgHldssaal fornmul ation. The pharnaceuti cal forﬁ@’fﬁéio@@odﬁ%ﬂ
0

depend 15 upon the nature of the active conmpound and its route

adm nistration. AO route of adm nistration may be used, for exanple such

as oral, buccal, pulnonary, topical, arenteral (including subcutaneous,

i ntranmuscul ar, and intravenous), transdermal, ocul ar (ophthal mc),

i nhal ation, intranasal, otic, transmucosal, inplant or rectal

adm ni strat |9fhe PONREdrAb & onjlPREC vaiBRRhiRY 1 iS4 LA are

preferred. Soli dbgorrposi t?onsJL?gc? ’oﬁael B%&% %ﬁ‘glt raét?cl5 %afﬁ%}ﬂ}é@iaﬂ%fﬁgﬂc

ot hers tabl acidl), pelyRohtanicaadidharpolydDatglutacip sadids |n boenermbbdichemtdf as

i mredi ate rglease or modified.rel.ease fornulations, 25 Alternatively, the

conpounds oﬁ% ﬁgeﬁﬁ)%eﬂ&gf%%fﬁ%ﬁ 'Srwﬁ?/lyﬁég'f‘k?dﬂﬁcrﬁﬁ’%)t ed into oral Iiquid

preparatsons such as enul sions, solutions, dispersions, suspensions,

syrups, elixirs or in the formof soft gelatin capsules. They may contain

conmonl y- us Edrthasneregigll passible saatbinatiopsrdfthe @baseenentinrtesnempodiodsits ol |,

30 gl ycerol . (macr ogol s) and propyl ene glycol. Ad
rEE PR FafediSRishy

conposi tions can al juvants such as wetting, suspending,

WO 2007/ 060 EARGUNIB260 fdrfldd I2cafpAse it elBastdoné | chiiel r'deiier OB Present
preservatives, huffers, chelating agents and anti oxi dants. |njectable

pr epar at i on¥§VEBHOBalEHIdESalboRuniTie JBpamicoPampRINdSe anderthee esantiemeris, 5
suspensi®ns is , , nt.ain
coa uviot s ORpEIHAS bERTm £ cGioBBHASHRCHR i EBpiRlgudTYr i

di spersi ng agonsattatheddorRbis(S)cantd edmpotiedd aheeiatied coafigirasioh efitiea!
application, Fqornmul ations 10 inclu creans, |qtions, gels, powders,

sol uti ons, g%’éﬂﬁ%%@%@éﬁqﬁ)@n@% '?ﬁg» agsopewn t?ﬁ?@l‘f"h wash preparations and
pat.ches wherein the cogpound is dispersed or dissolved in suitable

exci pi ents. n o enbodi ment of the inventdon the pharnaceuti cal
conposition is in the45for rﬁ1of nanospher €8\ migroparticl es and

nanoparti cl es. Thegf\fe tivel doghge of active i edi Bht gay vary
dependi ng on the payti@€War N:gﬁﬁn adm ni s ereel, the rofjteof

adm ni stration, th na\t ur @ and“seWr ity of tpe-gise eated, as
wel | as the age, the orpecal condifti on” and body \ 20 g‘zi ght oﬁ t he patient,
anong other factors. A representative exanple oft%a Quitabl e dosage range
is fromabout 0.001 to about 100 ng/ Kg body wei ght per day, which can be

adm ni stere L Nl fvd : var. .t S

adm ni st er e§°§ﬂ&ﬁ’|°|@'”§éer}gef§£@gﬁdy +dgﬁ€ ”%g%? E%asg'ﬂg@r @ﬁ'lraoln&g}tg'%hgq%h?[ﬁsgpgn.
25 Toxith t yinsedtiare! alspedocladgs t bothugmixtbesMIoF ate@ypisbinee T Tarrls sigplated
nmeasures cel| %)r.ol i ferafti on SI well as reduction in cell viability when
met abol i c e%tgﬁ (ESQ'BQ'ETQJOE{BB% bsis or necrosis. It can also be used to
assess the rate of survival of a given cell line when it is incubated in
the 30 presence of xenobiotics. The reduction of tetrazoliumsalts is
accept ed asThe reompainsswal the prasentsimvestion pnay idontaini ame oFhmoye | basic

tetrazolium,; - di t i lyvl-2)-2,5-di,phenyl t,etrazoli um
bromi de) i rs?“rwgéﬁ'é%55@5&“?\%@%&%86%%6#9@f@t‘)‘é/"&ﬂh@éﬁ@%zﬁha&&? Mal Iy
acti ve 2tel | partofl thie $midrsionn Exampléey bRpRAImMAcRUtiEaNyBECSRaBE sutsPhelude,
formazan that can be spectrophotonetrically neasured after solubilisation

with DVBO ameRg rys 3d(itigAs sakke gvith inarganianasids swichoagsbedrochiosc,
toxicit f s o f f t t i t hei
botent 1 31 1 WEREBRHIESh oI, AR GRS SO and PREBIAE dolfds

and U937 cewell lasmesiditiondishiter ehbrganic esdidsitsuehs agndcétit; ubatretheulfonic,

di fferent ti.ﬂes. Reiﬁul ts fare expr ess bg/ ercentage cell viabilijty.
triflicromethanesulfonic, "ethanesulfonic, benzenesulfonic, p-toluenesulfonic,

25  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
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cations, such as for example an alkaline metal ion, an alkaline-earth metal ion
or an aluminium ion; or it may be coordinated with an organic with an organic
or inorganic base. An acceptable organic base includes among others
diethylamine and triethylamine. An acceptable inorganic base includes
5 aluminium hydroxide, calcium hydroxide, potassium hydroxide, sodium
carbonate, and sodium hydroxide. There may be more than one cation or
anion depending on the number of functions with charge and on the valency of

cations and anions.

10 Salts derived from pharmaceutically acceptable organic nontoxic bases
include salts of primary, secondary, and tertiary amines, substituted amines
including naturally occurring substituted amines, cyclic amines, and basic ion

- exchange resins, such as arginine, betaine, caffeine, choline, N,N-
dibenzylethylenediamine, diethylamine, 2-diethylaminoethanol, 2-

15 dimethylaminoethanol, ethanolamine, ethylenediamine, N-ethylmorpholine,
ethylpiperidine,  glucamine,  glucosamine, histidine, hydrabamine,
isopropylamine, lysine, methylglucamine, morpholine, piperazine, piperidine,
polyamine resins, procaine, purines, theobromine, triethylamine,
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.
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Some of the compounds of formula | or formula lll of the present invention
may exist in unsolvated as well as solvated forms such as, for example,
hydrates. The present invention encompasses all such above-mentioned

forms which are pharmaceutically active.

Some of the compounds of general formula | may exhibit polymorphism,
encompassing the present invention all the possible polymorphic forms, and
mixtures thereof. Various polymorphs may be prepared by crystallization
under different conditions or by heating or melting the compound followed by

10  gradual or fast cooling. The presence of polymorphs may be determined by
solid NMR spectroscopy, IR spectroscopy, differential scanning calorimetry,
powder X-ray diffraction or such other techniques.

Compounds of formula I of the present invention comprise at least one chiral
15 center. Additionally, they may have further chiral centres. The present
invention includes each one of the possible stereoisomers 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 I or formula Ill 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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mixtures thereof (for example racemic mixtures) whether obtained by
synthesis and also by physically mixing them.

The present invention relates to a process for the preparation of the above

5 said novel compounds, their derivatives, their analogues, their tautomeric
forms, their stereoisomers, their polymorphs or their pharmaceutical
acceptable salts and solvates.

The compounds of the present invention may be synthesized using the
10  methods described below, as well as by other processes known in the field of
organic synthesis. Preferred methods include, but are not limited to, the
general processes shown in the attached schemes. Unless otherwise stated
the groups R1, R2, R3, R4, n, x and y have the meaning described in general
formulas I, Il and Ill.
15
Compounds of formula | can be obtained using the following method:
Method A

0 O OPG

1)x co,Y —

~~ 7 orGc H j\j
COOH TN N

2) R1—NH ./ Vil N FL1

IX
R2 —NH
0 _OPG Vib
H , 1NX_COY O OFC
oA B HE alp
}\l g —————r——e / N
1Ro \QJ 2) R3—NH, ,
deprotection Vic
Xi

H
N

0. OH
H,N.
\Q/\N HN—RS3 1) Amide coupling 7]/\
_—
IL 1 \HJ 2) Resin cleavage 0
R2

~z
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13
According to Method A, upon deprotection from fluorenylmethoxycarbonyl
group, the solid support amine IV is acylated with an acylating agent V,
wherein X represents a leaving group, for example halogen and Y represents -
OH or halogen. When Y represents halogen, for example chloroacetylchloride
5 the reaction can be carried out in the presence of a tertiary base as
triethylamine. When Y represents -OH, for example bromoacetic acid the
reaction can be carried out in the presence of a suitable coupling agent, for
example N,N-diisopropylcarbodiimide. In both cases, reaction can be
performed in an inert solvent capable of swelling correctly the resin, such as
10 N,N-dimethylformamide or dichloromethane and at room temperature or using
microwave irradiation, decreasing reaction time. Then, an amine Vla is
coupled using a tertiary amine as a base. The reaction can be carried out by
heating, for example at 60°C, or by MW irradiation.

15 A carboxylic acid VIII, wherein PG represents a protecting group, such as allyl,
is reacted with amine VIl to yield amide IX using a coupling agent, for example
the combination of N,N*-diisopropylcarbodiimide and 1-hydroxybenzotriazole.
Next, an amine Vlb 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, Xl is obtained. Deprotection carried out
using PhSiH3 and Pd(PPhs)s in dichloromethane as a solvent (Tetrahedron
Lett 1999, 40:2505-2508; Tetrahedron Lett 1997, 38:7275-7278) or with KOH
aqueous in dioxane yields XIl. Cyclization is promoted by amide formation

25 using standard coupling reagents for solid phase peptidic bond procedures as
the combination of benz()triazole-1-yloxy-tris-pyrroIidinophosphonium
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 Xillb
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respectively (Method B).

Xllia

0. OPG
N H H
NH, HO,CNH N NH CD/ N\g/\N
D Y = I
1 1 R2
v Vil X

R3
HO,C._NH

Xillb

Os_ _OPG
H,N ——— H
\H/\ITI —R3  ~——— N\Q/\Tj\;/ In—R3
(0] R1 N R1 N
Rz R2/ \g/)\‘
o
| ‘ X

Method B

As it will be obvious to one skilled in the art, it is possible to combine 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

R-OH > ROANH,
2) NH,NH, H,0

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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N-Substituted glycines Xllla and Xlllb may be synthesized by the methods
shown below either by reductive amination of the corresponding glycine with

5 the suitable aldehyde (Scheme 2) using reducing agents such as NaBHj,
NaBH;CN or NaBH(AcO)s, or by nucleophilic substitution of an ester with the
suitable amine E-NH2 (Scheme 3).

Scheme 2

_DE-CHO _
2) Reductlon

49
H N\/”\ E \)L
OR ~N OR

10 Scheme 3

i H,/Et;N H f
L G\/U\ E-NH,/EtN _ N\/H\
OR E OR

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

decribed above.

o]

1) X_CO,Y
V 7 OPG
cl S NH COOH
./ 2) Ri—NH, ./ 1 Vil
IVa Vila

1) xvco Y

Xla
l deprotection

@m ol

HN
2) R3—NH,

Vic
Xa .

2) Resin cleavage

0. OH 0 o
i HO
° _-R3 1) Amide coupling ﬁ(\N
\QAN o Reein clomvme | N—R3
k
R2

H
/N])

Xlia

(o] R1 N

(0]
la
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Thus, in order to obtain the corresponding'carboxylic acid of formula 1, that is,
a compound of formula la, the same sequence for the synthesis of a
compound of formula I is used (using methods A and/or B), except that the
starting solid support (IVa) has reactive halogen atoms instead of an amino

group.

The peptide XVI to be bond to compound la is obtained also using standard
reactions for the synthesis of peptides. Thus, the solid support amine IV is
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

times.
HO,C.__-NH, R4
\r 0 HO, C/LNHPG
{ ' XIVb .\ H
NH, - e H NH,
oH 1) coupling (CH
v GPHN/( 2)4 2) deprotectlon GPHN/
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.

ND
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0
(0]

HO 0 R4
D O AN :
S ki A R4 N N

H
R2” o) 0 n
ol ePHNT 2
la 1) couplig agent XVl
2) cleavage

‘f‘ N——R3
N\[M
/(CH2)4
H
N N
acid
Na+0-""0 HO"~0
z z

- Xvil XVila

i

N
0 | H,NOC, /E/
2 HN (¢} (0] NaO
l|?1 0 R4 >—(CH2{$
g\ N N NH
N
\ H
0 R2 O O_in

— ] I
ZT

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
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conmpounds in apoptosis-induced cell lines. For Saos-2 ce i ne,
apoptosis induction was carried out by the addition of doxycyclin 2 pM
in the case of 5 W37, HelLa, U2-0S, at®ptosis was induced by doxorubicin

0.25 pM 1. res ecti el sults are_ expressed as the % of
cell viabil ?\'@ %GH% & WG Bsq sells r{gHgéFf@qq‘aC&r Ryfor pustipey. Apoginsis events
doxor ubi ci n d S p@,@‘ el d I c

Saos-2 and Iﬁgé]Laa%LSJZOFég%o n??g II#r egl%g%{}?%gl for 8 geﬁaeiﬁhesah @Y% %
1.1 Tine (mpa_rmwm@qgam tgiﬂsp%téﬁbrﬁ%se diseases are therefore candldates

“for therapeutic cell death suppression.

5  Other conditions or diseases related with apoptosis include, without limitation,
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, as well as other acute or cronic
cardiovascular diseases, alcoholic related pathologies, and treatment of

10  allopecia.

Thus, the present invention relates to the use of these compounds for the
- preparation of a medicament for the treatment or prevention of the above
mentioned diseases or conditions.

156 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.

20  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.

25
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

30 ischaemia, as well as other acute or chronic cardiovascular diseases, organ

transplantation, alcoholic related pathologies, and treatment of allopecia,
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comprising administering a compound of formula I without the R2 proviso or a
compound which is a polymer-drug-conjugate as previously defined and one

or more pharmaceutical acceptable excipients.

The present invention further provides for pharmaceutical compositions
comprising a compound of formula I or a compound which is a polymer-drug
conjugate as previously defined, a pharmaceutically acceptable salt or solvate

thereof, together with one or more pharmaceutically acceptable excipients, in

either single or multiple doses. The examples of the excipients mentioned ’

. ¥ B T I PR R R - . . © e PR T .
below are given by way of illustration only and are not to be construed as

limiting the scope of the invention.

The compounds of the present invention can be administered in the form of
any pharmaceutical formulation. The pharmaceutical formulation will depend
upon the nature of the active compound and its 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,
transmucosal, 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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20 A
sweetening, flavouring agents, preservatives, buffers, chelating agents and

antioxidants.

Injectable preparations for parenteral administration comprise sterile solutions,
5 suspensions or emulsions in oily or aqueous vehicles, and may contain
coadjuvants, such as suspending, stabilizing, tonicity agents or dispersing

agents.

The compound can also be formulated for its topical application. Formulations
10 include creams, lotions, gels, powders, solutions, shampoo preparations, oral
paste, mouth wash preparations and patches wherein the compound is

dispersed or dissolved in suitable excipients.

In one embodiment of the invention the pharmaceutical composition is in the

15 form of nanospheres, microparticles and nanoparticles.

The effective dbsage 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
20  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.
25
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
30  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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metabolically active’cells and results in the intracellular formation of purple

formazan that can be spectrophotometrically measured after solubilisation

with DMSO. _

The MTT assay was used in this invention to assess the toxicity of compounds
5 at different concentrations. To analyse their potential impairment in cell

viability, compounds were added to Saos-2 and U937 cell lines at different

concentrations and incubated at different times. Resuits are expressed by

percentage cell viability.

% Cell viability
24 h, uM. 48 h, uM.
i 10 5 1 10 5 1
‘ Saos-2 1.1 96 100 . 99 100 100 100
cell line 110 91 100 76 100 100 100
. 1.2 99 99 100 91 100 100
111 82 98 100 74 91 100
L4 100 97 100 99 98 100
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
U937 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
111, 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
10
. % Cell viability of 1.1 % Cell viability of lla.2
Time
(h) __(uM,) (uM.)
50 ] 2557 10 | 5 1 50 25 10° 5 1
Saos-2 |24 | 19 | 63 | 100 [100| 99 10 25 77 100 98
48 | 11 | 19 | 97 | %4 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 98 ND ND ND ND ND
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% Cell viability of I11.1
Time (h) (uM drug-eq.
500 250 100 . 50 20
Sa0s-2 24 35 75 93 99 96
48 ND ND 95 87 95
72 ND ND 68 63 86
24 27 50 84 96 98
U937 48 ND ND ND ND ND
72 ND ND ND ND ND

The MTT assay was also used to assess cell recovery by the addition of
compounds in apoptosis-induced cell lines. For Saos-2 cell line, apoptosis
~.induction was carried out by the addition of doxycyclin 2 MM; in the case of
5 U937, HelLa, U2-0OS, apoptosis was induced by doxorubicin 0.25 uM, 1.5 uM,
2 uM, respectively. Results are expressed as the % of cell viability considering
that the addition of doxycyclin and doxorubicin induces 100 % of cell death
and 0 % of cell recovery in Saos-2 and Hela, U2-OS or U937, respectively.

% cell ;'?Icovew
Cell Lines Time 1o ; o -
(h) p i
24 30 31 29
Hel.a 48 3 78 75
72 2 33 34
24 7 0 0
u2-0s 48 18 54 58
72 3 25 1
24 52 19 0
U937 48 3 19 14
72 4 46 12
24 15 6 76
Saos-2 48 8 25 23
72 2 1 3

10
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% Cell recovery
1.1
. 100uM 50uM 20pM
24 25 28 15
Saos-2 | 48 18 49 13
72 15 31 14
24 9 34 5
U937 48 20 9 1
72 10 15 0

5  Caspase inhibition assay

The time-dependent inhibition of caspase induced by the compounds

described in this invention was analysed. Cell lines were grown in the

presence or absence of compounds (50 uM) at different times. Caspase
activity was assayed using Saos-2 or U937 cell extracts and Ac-DEVD-afc (N-

10 acetyl-Asp-Glu-Val-Asp-afc(7-amino-4-trifluoromethyl 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

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

% Caspase inhibition
Cell 11 10 | 12 | 111 | 19 4 | 13 | L7 | 18
Lines Time| 5 1
) |uM M SEM | SuM | S5uM | 5uM | 1pM | 5uM | 5uM | 5uMm
24 | 31 29 1 1 14 0 48 9 6 5
Hela | 45 |78 75| 6 46 0 0 14 | 21 7 3
72 | 33 34 ND 59 62 41 35 29 11 6
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240 0] o0 0 0 0 0 1 0 0
U20S9 48 |54 58| 22 | 54 | a1 | 3¢ | 23 | 20 | 31 | 46
72 |25 1| 64 | 27 | 50 | 61 | 54 | 22 | 33 | o4
24 [19 0| o 0 11 3 0 12 | 10 | 5
USST | 48 |19 14| 5 3 0 4 12 | 16 | 8 15
72 |46 12| 2 0 4 | 63 | o 1 2 | 23
24 |53 21| 13 | 11 | 45 | 50 | 55 | 20 | o 1
Saos2| 48 |19 17| 4 0 7 2 9 16 | 24 | 0
724 4| ND | ND | ND | ND| ND | ND | ND | ND
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ND: Not determined

Time % Caspase Inhibition Ila.2
(h) (5 pM.)
24 41
| Saos-2 a8 23
72 1
24 23
U937 48 11
72 5
1.1
Cell lines Time (h) % Inh. caspase
(50 uM drug-eq.)
24 67
- Saos-2 - 48 | 79
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
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extract was carried out. Concomitantly, recombinant Apaf-1 was purified
according to Malet ef al, 2005. The FT fraction (containing caspase-3 and —9
but lacking Apaf-1), was incubated with recombinant Apaf-1 in the presence
of different concentrations of the compounds (see figure 1). The activity of the

5 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.
10 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 .1
Cell lines '(';')e % Inh. caspase activity
(50 uM drug-eq).
Saos-2 24 22
48 54
24 27
uss7 48 95

15
Bihdinq of la.1 to Apaf-1 CARD domain: Fluorescence polarisétion 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
20  volume was 200 ul) was titrated with concentrated protein solutions. Data
were recorded by using a Wallac 1420 Workstation software. The Kd values
were calculated using a two 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-
25 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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of caspase activity in our assays (ICsp = 30 uM, Figure 1). A putative
explanation to reconcile these data is that the reticulocyte lysate used to in
vitro translate procaspase-9 contained components that diminished the

effective concentration of'lla.1.
EXAMPLES

The following abbreviations have been used in the examples:
Boc: tert-butoxycarbonyl

DCM: dichloromethane

DIC: N,N'-diisopropylcarbodiimide

DIPEA: diisopropylethylamine

DMF: N,N-dimethylformamide

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 "

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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limiting the scope of the invention.

Polystyrene AM RAM resin (0.75 mmol/g) was purchased from Rapp
Polymere GmbH (Germany). 2-Chlorotrityl chloride resin (1.4 mmol/g) was
5 purchased from Novabiochem. Semi-preparative RP-HPLC was performed
with a Waters (Milford, MA, U.S.A.) system using a X-Terra C1g (19 X 25 cm, 5
um) column; eluent: A= 0.1% TFA in water, B = 0.1% TFA in acetonitrile,
gradient:0 min 20% B - 20 min 80% B.. High resolution mass spectra (HRMS-
FAB) were registered at the Mass Spectrometry Service of the University of
10  Santiago de Compostela (Spéin).
The nomenclature used in this document is based on AUTONOM (Automatic
Nomenclature), a Beilstein Institute computerized system>for the generation of

IUPAC systematic nomenclature.

15 Intermediate VI

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
20 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%, vyield 85%).
25
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
30 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
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alcohol (3 x 3 mL) and DCM (3 x 3 mL). 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 24-
dichlorophenethylamine (Vla, 300 uL, 5 eq.) and triethylamine (275 pL; 5eq.)
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), isopropyl alcohol
(3 x 3 mL) and DCM (3 x 3 mL). Then, the resin was treated with a solution of
(2)-but-2-enedioic acid monoallyl ester (VIIl, 310 mg, 5 eq.), HOBT (267 mg, 5
eq.) and DIC (306 pL, 5 eq.) in DCM: DMF (2:1, 3 mL). The reaction mixture
was stirred at room temperature for 30 min, filtered and the reaction was
repeated under the same conditions. The resin was drained and washed with
DCM (3 x 3 mL), isopropyl alcohol (3 x 3 mL) and DMF (3 x 3 mL). Then, a
solution of 3,3-diphenylpropylamine (Vlb, 418 mg, 5eq.) 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 pL, 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), isopropyl 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 uL, 10 eq.) in anhydrous DCM for 15

min at room temperature under an argon atmosphere. This procedure was
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repeated three times. 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). The cyclization was promoted by treatment with PyBOP (308
mg, 1.5 eq.), HOBT (80 mg, 1.5 eq.) and DIPEA (203 uL, 3 eq.) in DMF (3
5 mL). The reaction mixture was stirred at room temperature for 16 h and
filtered. The resin was drained and washed with DCM (3 x 3 mL), isopropyl
alcohol (3 x 3 mL) and DMF (3 x 3 mL). Finally, treatment of the resin with a
mixture of 60:40:2 TFA/DCM/water released a crude reaction mixture
containing the titled compound 1.1, which was filtered. Solvents from the
10 filtrate were removed by evéporation under reduced pressure followed by
lyophilization. The residue obtained was purified by semipreparative RP-HPLC
using aqueous acetonitrile gradient (42% acetonitrilie — 80% acetonitrile, 35

- min) to give 91 mg of the desired product (yield 30%, =98% purity).
HRMS (M + H)+Z Calcd. for 039H38C|4N404, 767.1647; found, 767.1720
15

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 Caloulated tonnd
alculate oun
1-[2-(2,4-Dichlorophenyl)ethyl]-4-(3,3-diphenylpropyl)- CaqH3sCLNLO,

1.2 3,7-dioxo[1,4]diazepane-5-carboxylic acid 635.2186
carbamoylmethylcyclopropylamide 635.2114
1-[2-(2,4-Dichlorophenyl)ethyl]-4-(3,3-diphenylpropyl)- CocHaoCLNAO

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)- CocHaCLNLO

l:4 3,7-dioxo[1,4]diazepane-5-carboxylic acid : "7 '3567‘8 2§7g 5 | 679.2449
carbamoylmethyl(tetrahydrofuran-2-yimethyl)amide )
1-[2-(2,4-Dichlorophenyl)ethyl]-4-(3,3-diphenytpropyl)- CaoHaisClNLO

1.5 3,7-dioxo[1,4]diazepane-5-carboxylic acid 4072492 2§3§ 5 | 729.2605
carbamoylmethyl-[2-(4-methoxyphenyl)ethyllamide )
1-[2-(2,4-Dichlorophenyl)ethyl]-4-(3,3-diphenyl-propyl)- CoarHanChNLO

1.6 3,7-dioxo[1,4]diazepane-5-carboxylic acid b7 opgs | | 677.2656
carbamoylmethylcyclohexylamide '
1-[2-(2,4-Dichlorophenyl)ethyl]-4-(3,3-diphenylpropyl)- CarHarCLNLO

1.7 3,7-dioxo[1,4]diazepane-5-carboxylic acid 4072492 25233 5 | 729.2605
carbamoylmethy-[2-(2-methoxyphenyl)ethyllamide ) .




W37 48 11 72 5 Cell lines Time (h) 111.1 %I nh. caspase (50 LIM
drug- eq \ifO% 24 48 72 67 72- 100 U937 24 48 72 74 Sﬁci%&ooéods i bition
of Apaf - &guce apopt osis The activi ty of the compounds regargis1 their
specific target wi thin the apoptotic machi nery was assessed. Apaf-1
oligonerisation is a nolecular event gghat | eads to the activation of the
apopt osone_formation, which ends up in the 10induction of apoptosis.

These experi nents| were perfor med in ceI | -free and i n| cel IHRMS (Massiflys. For
the cell -frFé‘éma?says Hek 29; %WP%‘tﬂ i c extract s/ WRLR ngpar ChodR,
descri bed before ar-ti-tionrng un t conprete
cel | WO 2007/.060522 %‘?@/5?@31 @53 ‘@BJFP%@ PXis| cagpioast.aul 53011
Conconi t ant | >) r e A %ﬁﬁﬁ b%tilﬁé'ﬁge accor di nTp3ta3 ™Al e 3%2119)
2005. The FI—fr act b H ] anlll nn ’\‘paf 1)1
was i ncubat eﬂgwi t rgt[? é%%l?ﬂ"ﬁ"é’ﬁ?e %\W'l €3n3 Q'gﬁnﬁﬁ’@%\@m%@%@wm@g< 17%%2405
concentrat|i ons of ca%amoyméﬁ%ﬁgg-ﬂ Org?%enyl ! The fct 7wisy2 of
1-[2-(2,4-Dichlorophenyl)ethyl]-4-(3,3-diphenylpropyl)-

110 3,7-dioxo[1,4]diazepane-5- carboxyllc acid CSQ? ,IS%CZIZ:S;“O“ 717.2405
carbamoylmethyl[2-(4-fluorophenyl)ethyljJamide )
1-[2-(2,4-Dichloro-phenyl)ethyl]-4-(3,3-diphenyl- CacHanCNLO

111 propyl)-3,7-dioxo[1,4]diazepane-5-carboxylic acid 3%5410222; 4| 651.2499
butyl-carbamoylmethylamide ) .

Intermediate la

{[2-(2,4-Dichlorophenyl)ethyl]-[1-[2-(2,4-dichlorophenyl)ethyl]-4-(3,3-
di-phenylpropyl)-3,7-dioxo[1,4]diazepane-5-carbonyl]lamino}acetic acid

la:

The 2-chlorotrityl chloride resin (IVa, 700 mg, 0.98 mmol) was treated with a
solution of chloroacetic acid (V, 463 mg, 5 eq.) and DIPEA (840 pL, 5 eq.) in
DCM (4 mL). The mixture was stirred at room temperature for 1 h, the reaction
was quenched with methanol (550 pL) 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

10

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 (2)-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

15

conditions. Then, a solution of 3,3-diphenylpropylamine (Vlb, 1.0 g, 5 eq.) and
DIPEA (840 pL, 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

20

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



5 conmpounds was anal ysed by the inhibition of caspase activity (see

above) . \WghodMGog! | Ul ar . assays, Saos-2 and U937 cell ?CW?E od6B3ed Wi th
an apopt osone acti vat or (Nguyen and Wells, Proc. Natl. Sci . USA

2003, 100: 7533-7538), which specifically |nduces Apaf - 10I|goner|sation.
10 Afterwards, the conpounds were addgd to the cells (50 pM and
incubated for 24 or 48 hours. The capacity of the conpounds of inhibiting
t he Apaf-1 $ujeRioai@napegtregioyedandaihel nesisichyas Heainethabi twasheaf wita EPAE e

(50 Oa o gt LS50 Bad 683 358 hbhand b 7 dunGE BRI Rg reatn

Ila. 1 to Ap@bs trdefRPwWIONEisblutionuer eRIeRsR B 5vaf469rm%h5aa Elaw mence
pol ari sati on nmeasurenents were nade in a Victor2V 1420 | tilabel HTS

Counter. A GG0nM,soeayiimd: bPGV: BMR & bdxyThadeastios mixibes wag dtirsdifor

Vorune s SOFNE TOGALCMARALES e et ues rAescans wrsfrdughiBtmes *°
Data were rﬁ@%dftds@mopw él@oﬁol%'*@cml?%ﬂdml‘?s(%ai B%L?OAtéﬁfﬁgtﬁ)n dhe 4Kd

val ues were calculated using a two state nodel (see Figure 2
initially ccmahlamréwar@&ytlamm ﬁdcn@’4@|ule Soeqt) rquo@ﬂ?EAdMqu he eq.) in 4

1161 bl TV RRe 255 teAb® Rohar Thudpbtio wof strkorer ¢ s
ot her cont rebnpriefpefdufdBirRe SlpeéthatatiOnds Mintdved, SaR¢1 k! AEsigRASKA!

(Kd) 60 nMas determned in a fluorescence polari sation assay (Fi gure 2).

Never t Hé) es@alrteﬁieamﬁ! N\CﬂSﬁQdC\MIHSt[H\ﬂF (Bar dembansepspybalgohal {he 3 mL) and
concentrati S nee to hi 50% as
SN ek iR e b2 Ko, GRabEPRp 1 o

activity in our a says ( CS "30 i Figure 1 A pu
to reconci Itetréhleetaphlaﬁ)aph@spﬂ"tm)pbhmjmm(mpm peYit® 0Mseyy arsephedyisilanét ro

transl ate procaspase cont ai nents that dimnished the effective
coricent r at |@ ﬁ- aﬁ)aeql 'VBa@Mf/PEE%)éTﬁefof dPI BN Algrogsk tRpParatyiss URG&eameen
used in the rTQtll”r?i§spher<a Tﬁ’%cs ﬁt‘ﬁ’éﬁ Oy% @ﬁg&g é%ABgvlnphcate. The

di chl ororreth ne DIG 'N,N -diiso ropy car
dii sopr1(5py|smnwmatanhwamnomd\laddrt’ee mgaslﬂoemadreined and egshedlvdth DCM

St Vel SO DB A L R DR S St
hexaf | uor ophes ph&heted 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
20  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.
25

Intermediates Ila

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),
30 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 L, 2

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



20 HOBT: thydroxybenzotriazole Lisine: K PGA: poly(L-glutamc acid)

Phenyl aly@ghi@iehs2PYBOP: benzotri azol e- 1-yl oxy-tris- pyr pekighononResphoni um
25 hexafl uorophosphate R Arginine rt: retention tine TFA

trifluoroacetic acid Valine:V 30 27 limting the scope of the invention.
Pol ystyrene AM RAM resin (0.75 nmol /g was purchased from Rapp Pol ynere
GrbH (Germany). 2-Chlorotrityl chloride resin (1.4 mmol/g) was 5

pur chased firgimedlarabivashedmwitBeDiVi (3 xad anl )y ésdpipopiplaicoka (Bex Bomipdand th a

Wa Mlford, MA_ U S A [ X-T Cl5 9 2 5
e ST s RS0 Vet Pt e Brioto iR o 28,80 e,
gr adi ent - 0 B dhiifiE DME Y0 MiBRME: resil Wb GRRhLET A TDRIE EPSCH' AL,

( HRVSFAB) e registered at thé ss Spectronetry Service of the
Uni ver si t y isdprapylSalndhelg@ xe Gdgpasd @M Spai 3)mLIHE nesessrivathe otheked in

st tube. EWpRLRTS SANB)HET FolPERs 0o R FORcoroRFAES 7 pEse” "
nonencl at Ura%ové%gFe‘Pd R&nfatdyl, VI (2)-but-2-enedioic acid

nonoal |yl ester To a solution of 2 g of maleic anhydride (20 nmol) in
chloroform 1.8 m of allyl alcohol (26 mmol, 1.3 eq.) were added. The

[ radi ati o eanfateRiatn ot sl BT B2 gof BHEE ot} SR TR dped
extracted wh ke pRsehed of MATINEZY By)i1C5 ey!)raart BIPEA ¢20Bahed oy.) in DMMe,

then dried over anhydrous nagnesiumsul fate and filtered. The sol vent was
di stilhed ¢BfmUpdEre reatiiosdmpstereswies, stirefl eheo@pt igMmnaratuseifay d bwasand

urified by.col chromat o 0, i 0, inke [ : il
Cpur i 1y oot Thes gt Vs BaRe wRe“BpShel MERCDNR3353 Yhl), @5pRyP
142- (2, 4- Digrkdto) 0B ke g e IDEHt (Bx 3 shLphEreptrpenpyfliheIeginiwiih & hixtire
di azepane- 5- carboxylic acid carbanoyl met hy142.- %2, 4-di CQI oLeophgg%/lgi .
et hyl | ani d&@f$9:20i8 52-AkT v Miveater f{l@@@rg@{'s'@. 2 HfRIOpdgeasreA G th 3
L of 20% ni . § dei . o
Feact or 1 on B e o, B e IR (3
X 3 nL)ys i Sipatepyére MAOIRRAITUMRDS24BCTd PB2306E Oolicwed 1y Ixppbilizatiqrs ke nil)

d DCM (3 x 3 nL). Th ' ted with | W ti
S0 37y b i Db 1L Stbibs e P R
reaction mmgs%%t&ﬁﬂifé@@df@ﬂ ndixfir8. at 60 Cin a mcrowave reactor.
The resin was drai ned and washed with DCM (3 x 3 nL), isopropyl 5 al cohol

(3 x 3 nm) and DVF (3 x 3 nL). A solution of 2,4- dichlorophenethylanine

(Via, 300 ; —and—triethytamme (275 pt, 5 eq:) 11 3 ] was
added to tE@xg.e,gien and the suspetsmpsundaamstirred for 2 mh g!‘:'l'(gysgw;nder
ni crowave activatilon. The supernatant was renoved and thed r%sildudfas
drai ned and washed| weih4-DivFiofophenyBetini])3-(3i3saypreopyplopal-8@hol| 10 (13 x 3 ml)
and DCM (3|x Ba.hl) dickbiep]diszéyene-6armongis atid dd4i(®amingtth a sql uti dn of
(Z) - but - 2- enexts®i c| cadruoyigentylgpibginogimeasiy( VI 1|, 310 ng, 5 |ed§,| 1dBF] 267
ng, 5 eq.) |an@.1pl CCG‘@%‘O!'}E‘]?W%CE@% oviRetdNE-(BfF (2: 1, 3 nL). The reaction
m xture wasg_sti rred"GSPrqPB%W{)?tMﬁ Sture for 30 min_ filtdred and the
reaction was repeatieé-(Ahdehlohecrgbeteyllcb@d-divhend-propiie3esiin was dr ai ned
and washed |wi th215 OIIO@NIIMB“EXGF@”&I?)CPFH%BCB'B?S% p-aminedhol (3 X #r.enL) sepd DVF
(3 x 3 nL).| Waler) Fadsmayrestyicgamodingtmdei{d4sr opyl ani ne (M b, 1418 mg, |5
eq.) and tfiethyl afifpleroeoeelpyliagides y jn 3 i of DME wag adddd to the
resin and the suspengi@sDisasrophenyhanlylf 63,3 diphatylprooppd®nper at ure. The
reacti on was Hapealdiooffi didieasmnaiSepatboaylic tie {(&{te(Steompet-at Ure. The

super nat ant| RsG- efmathetiodprityicheramoy;-Eghanifinopaicapamali@- and Thash87 ®R2 h
DVF (3 x 3|nlla1)i soteofaiyicalenpdimatyseraemaiimaig-BE&A(3 K 3 m). Then,
the resin was treat@d¥arhervaetedeid®on of brompacetic acid (V. 275 ng, |5
eq.) and DIC (306 pip-(24-8@hiproptieniithy(]34-(d,9-dipHdng@iprop@ata-on |m Xt Ure was
stirred for 2uain plioxo 4@idzepamestiaartongic ecid §a€t-gr(5-amime-1-esli N was dr ai ned
and washed |WHRFVDCMa(t@meyl@:nificpibamegp-gpgidintboigharbari@/l]25 x| 37-fi) 1228 850DNVF
(3 x 3 nl).| Alas©dl utrhenylesfyicarbamgychingtyiprrenedrbymahinadyll- ¥ ¢, 200 prL, 5
eq.) and tri et hyl afedslichippghgiiethdpreige) in 3 ml of DMF wels added to the
resin and the suspension was stirred for 2 mn at 90 C under m crowave
activation. The supernatant was renoved, and the residue was drai ned and
washed with DMF (3 x 3 nL), ‘isopropyl alcohol (3 x 3 nL) and DCM (3 x 3
30 nL). Then, the resin was treated with -

tetraki s(tri phenyl phosphi ne) pal | adi un{0) (46 ng, 0.1 eq.) and

phenyl silane (490 p,L, 10 eq.) in anhydrous DCM for 15 mn at room

tenperature under an argon atnosphere. This procedure was WO
SNN7] NCNEDYSADCT/ I DOYNNOER! NN22219 279 vroanonnt od +theoans 1 e The ci1inar nat nnt \wwm e




éo }‘i I t[‘&t)e wer e rerrﬁved by evaporation under reduced pressure followed
y | yopRibhédldstds The residue obtained was purified b ative
RP- HPLC usi ng aqueous acetonitrile gradient (42% acet O%I ?ﬂ%()?&e/ﬁg%ﬁo
acetonitrile, 35 mn) to give 91 ng of the desired product (yield 30%
98% purity). HRMS _(M + HY: Calcd. fap C39H38C14N404, 767.1647; found,
767.1720 15 Fol |l owi ng an anal ogous procedure to that described for
exanple 1.1 but using different am nes, the follow ng products were
obt ai ned: Exanpl e Cony ame HRVS (M + H) +: Cal cul ated found 1.2
é4§ ((12 4-[ PRIDEMDER Stpsty - 4- (3, 3-di phenyl propYl) -

i OX0 ne- 5- carboxylic acid carbanoyl net hyl cycl opr opyl am de
C341- 1360 &thgbgsﬁgglM 635.2186 1.3 e Propy

1-12-(2, 4- ?o%"s@fu@i@ﬁeé\‘yp@wwédhuﬁw éétt?(xdﬂlpfmmxj p0.6pyijel) with a molecular

3, 7-di oxo[ 1, 4] di azepane carboxylic ac
gggt 32/5321 gwetqin;tl W&wm97ﬁ@@ﬂﬁpéﬁ1% in watgrmo RIMAHG! was psigdeduntd the.

1-[2-(2, 4- %q cﬁ%g? 88’1{@]9%\7%% ﬁgjlu?te&i t()32 8 'Cli'lhg erﬁgzllpﬁ?tg \g\ﬁ? Co%ectegl %lgg/zed

4] di azepanagé‘angﬁmlaﬁd mhnaadbarmyxl PﬁAayh(ltsetprMImc form (XVlla) was
hydr of ur an-

| et h d
é 5 142- (Fdwwg§|namﬂwédzt%m)% 5’ (éﬂ?ﬂ%?l 14!3\@%/ Ped) Wefe adbu” 4o
i 0X0 o
”épﬁlléﬁga,?ﬁl@%{hBCﬁfrﬁ?rﬁﬁgeméﬂéhsate lla. (0.052 mmol (12 mol%) 1

car banoyl oxyp am de nu, ,,
WI. - 3120 %4 é4¥was a5k the pHaedBistacsto 8 with DIPEA (1.5 mL). The reaction

112- (2, 4- Di chl or ophenypet 3, 3-di

2“7 di (ix&[ vag) @l Qg’gﬁaﬁg %%%’oxé}l i"go guo “E%@B@r[r%s?{c#et%yl cycTh'He}a A de
r, i 1 =

142 (2 4D cﬁ)}r%?tgéﬁ nypg}é sﬁr@a SHO\%E o%'ﬁﬁﬁet@c?orﬂ@'ﬁﬁoﬁ of lla.1 (R=0.5) to

3,-7- di oxo[ ppHjkrac@pagates a@,bMe)QH@ZQ;RgeW 8%r10(§) %) To stop the reaction,
car baroy| Mgty 4 & R %86?’&21‘%?{%8 |2 EY M d&Kiithd pRécipitdte was collected

15 and dried in vacuum. The sodium salt of PGA-peptoid conjugate 1ll.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
’the dialysate yielded the product as a white powder. The total peptoid content
in the polymer as determined by UV (A= 282 nrn) was in the range of 25-30 %

20  (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 control XVII in solution were analyzed by size exclusion
chromatography (SEC) and analytical ultracentrifugation (AUC). Both

25  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 S= 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 lll.1, however Mw of 36000 Da

30 (Mw/Mn = 1.8) and 38000 Da (Mw/Mn= 1.5) were determined for XVIlI and
II.1, respectively, by GPC using PEG standards.



1, 401- 142L 121,14,-/5 729. 2532 729. 2605 WD 2007/ 060524PCT/ | B2006/ 003312
30 Exangj, Eld name HRMS (M + HY.: Cal cul at ed PABR ocreB

142-( 2, 4 Di &ﬁ@r ophenypet hyl ] - 4- (3, 3-di phenyl propyl) - et octoi3s1z

3, 7-di oxo[ 1, 4] di azepane- 5- carboxyllc aci d

car banoyl met hy1[ 2- (4- chl or ophenyl ) et ffl]am de ,....n 31,1 %...39 1-1 ,
30,1 ni | 7 3

147, (2, 4- D"bég@ﬁ_ﬁ%nlﬁ%f@%l %Zlﬁ E@éﬁé %9V| s%gfctrosoo%(_

3, 7-di oxo[ m%tdcmmmﬁmr of dier bexWlelOH awad prepared (1 mg/mL). To obtain a
car banoyl et [2-(2-fluorophenyl) - et hty amide r, 391 1 u 391/4,1r , 2r
IN rk, 41/ 4 allgrq_xom qurye 2sapblesrweig gilyteghusing MeOH to give a concentration
1-[2- (2 4- p t ( I

3 - di oxo[?aﬁpél%ggeggﬁ hw%ar Oiequ'%g&gé@%@ftHé%B)ﬂJgates was determined
car banoyl methyhwidaduidg thelopticdiedansity atl 2 Zvinde aﬁa%‘Bgﬁﬂrﬂl?\lHi@ORGATn 2R32.

717.2405 1.11 1-[2-(2,4-D chl oro-phen eth 4- rop
1.3, 7-d ox%ﬂﬂieﬁpaﬁi%lﬁ@él&ﬁéﬂﬁgeaﬁ%@x%ﬂff(k!& Wi 1% SO R PE R e
C35H40C12N4,% f rgqg I 8 t
{[2-(2, 4-D %Ior op enyI peﬁ&lpfﬁgﬁfo% ot Hﬁaorqgllp gna;/E t1hl;/rln] T M ?C))I—:l))_a
di - phenyl prRpyHs-18, =77dIBchxmbII ('411 |azepane 5- car bonynam no} acetl c acid 5
The 2-chlorotrityl chloride resin (lVvVa, 700 ng, 0.98 mmol) was treated
with a solution of chloroacetic acid (V, 463 ng, 5 eq.) and DI PEA (840
ViL, 5490.)DéRrREMicA offrke dFDE cBhidntbe M@BCStirred at room tenperature
for 1 h, the reaction was quenched w th nethanol (550 pL) and stirring

was pr ol onggleais Slc(butmrrs ofThie? §1ipeg/mit)aweravasepasadyend andaligvet (€60 abe was

draj ned andwé/\gggged % a polypropylene tube and made up to 1 mL with water. The pH

of the samples was adjusted to 8 with ammonium formate buffer (100 pL, 1 M,
pH 8.5), and then CHCI; (56 mL) was added. Samples were then thoroughly
15  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
20 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
25 (A =220 nm).

FolloWing’ thiese procedure as for ll.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]-




10 DCM (3 x 3 mL), isopropyl alcohol (3 x 3 nL) and DVF (3x 3 nL). A
sol uti oRygho@god chl orophenet hyl am ne (Via, 740 pL, S5pegapa6shsH.PEA
(840 iL, 5eq,) in 4 nm of DM was added to the resin an(f %e suspensi on
was stirred for 3 h at roomtenperature. The supernatant was renoved and
t he residue was drained and washed weth DMF (3 x 3 nL), isopropyl al cohol
(3 x 3 n) and 15 DCM (3 x 3 nL). en, the resin was treated with a
solution ¢f (Z2)-put-2- enedioic acid rmnoallyl ester (VI|I) (SE3 ngy, |5
eq.), HOBTE(#fi®?e hy, 5 eq.) and CB!InIPOGW'éOa'@E 5 eq. ) in 2 OCMIDMg, (4| ) .
The reaction mx m‘p was_stirr 9 oom-t t-ue—+H er ed
and r epeaf @UgHE R ﬁ@y’%ﬁﬁ‘/l)(??’ﬁ % B’ﬁgﬁ Et?ﬁgﬁ a sol uti
3, 3-di phenyl prop r?ﬂge?X)le ! q? p'onquae ahd 4—5—eq]. )
in 4 n of DMVE wa%olsa@d@tﬁntmaoﬂ%[é 2@ BichipraPieny)8yBddAst on| was stirred|for
3 h at room"ﬁérrp ctirftenyleroryré. 7r‘€‘a‘€14&94? e‘r5’ 4\@ agi i[( T | ng.3nas 340001 pnged
rempved and the
vl
Pyt

for 16 h at 'Bife & 1€ kylcarp Wiksriat ant wab
resi due gorwe%tﬁ mﬁ; E%&%WROWS& (3-2—8—nb)—i-septopyl—ateohol (3
x 3 L) andDgermined by Sie Flusiop el PO PR T Mas treated with a sol ution
of chloroacetic acid (V, 463 ng, 5 eq.) and DIC (760 ttL, 5 eq.) in 2:1
DCM DMF (4 S‘fiFéJ The reaction mxture was stirred for 5 30 mn at room

t enper atur BE PTéQNORaHE RIRNAANSRI washed with DCM (3 x 3 ni),

i sopropyl 1:( HTO8Y Iagrrfbtlc

di chl or ophEL@?ﬁgl a elf(frggfrga)spgﬁg rﬂt@né@aés?’y gﬁggtgf%%%g%84o t@ﬁ eq.) in
4 nL ofs DMrawash ancashtée wite resimbinant Apafdudpethsi @iﬁewestqf r d'éfGrﬁP'Hr 3 h
at roomtenperature. The super ngir’:\n{ was renoved, and the residue was 10
drai ned ar pan%%n%enwtwcmoeé a3 i sopr opyI al cohol (3 X 3 nL) and
DCM (3 x 3 nL). Then, the resin was treated W th
tetrakis(triphenyl phosphl ne) pal | adi un(0) (114 ny,
phenyl si | afGURE22mAnalysiseaf. thei GARWUGﬂomie .o 211@ ﬂ@‘ns%lt‘t"?'bé’ﬁp':'

t enper at ur nde on.a d
out by t 1 Peiioi eeSTdietelag IBREY B nd 3Pt it ehianshe R (AROAET
drai negg an@n%ﬁﬂ@%&d@nba &%Mﬁm @amn)ieasweoraipm °@| Tbaadaté Imead sid); and
DMF (3 x 3 nL). The cyclization wa P te@é)ytreatment with PyBOP (765
ny, 1.5 eqnf3) wesTrecpodedhi ml'"@'@ﬁza)toé‘dﬂ"@l (505 pi, 3 eq.) in DVF (4
mL). The m xture was stirred at roomtenperature for 48 h and filtered.
The resin was drai ned and washed 20 with DMF (3 x 3 nL), isopropyl

al cohol (3 x 3 nm.) and DCM (3 x 3 nL). Finally, treatnment of the resin
with a mxture of 5:95 TFA/ DCM rel eased a crude reaction m xture which
was. filtered. Solvents fromthe filtrate were renoved under reduced
pressure followed by Iyophilization to give the conpound la (460 ng,
yield 61% . .55%purity) as a colourless solid. 25 Internediates Ila
The Rink am de resin (1V, 505 ng, 0.4 mmol) was deprotected with 3 nL of
20% pi peridine in DM. The m xture was stirred in a mcrowave reactor for
2 mn at 60 C. The resin was filtered and washed with DMF (3 x 3 nL), 30
i sopropyl alcohol (3 x 3 nL) and DCM (3 x 3 nL). Fnoc-L-Lys(Boc)-CH
(XI'va, 2 eq) was linked to the resin using HOBT (108 ng, 2 eq.) and DIC
(125 pL, 2 eq.). The m xture was stirred for 1 h at roomtenperature. The
resin was WO 2007/ 060524PCT/ | B2006/ 003312 32 drai ned and washed wi th DVF
(3 x 3 nL), isopropyl alcohol (3 x 3 nL) and DCM (3 x 3 mL). Upon renoval
of the Fnoc group with 3 nL of 20% piperidine in DM (30 mn), the resin
was washed with DMF (3 x 3 L), isopropyl alcohol (3 x 3 nL) and DCM (3 x
3 n). If necessary, the other 5 am no acids (XIVb) were coupl ed under
the sane conditions as described above to yield internmediate XVI. To the
internediate XVI swelled in DMF, acid la (460 ng, 1.5 eq.) was added in

t he presence of HATU (228 ng, 1.5 eq.) and D PEA (205 It, 3 eq.) in DW
10 (3 nL). The reaction mxture was stirred at roomtenperature for 16 h
and filtered. The resin was drai ned and washed with DM (3 x 3 i),

i sopropyl alcohol (3 x 3 nL) and DCM (3 x 3 nL). Treatnent of the resin
with a mxture of 80:20:2.5:2.5 TFADCMwater/ triisopropylsilane
afforded rel eased a crude reaction m xture containing conpound |la, that
was filtered. Solvents fromthe 15 filtrate were renoved under reduced
pressure, followed by |yophilization. The residue obtained was purified
by sem preparative RP-HPLC using an aqueous-acetonitrile gradient

m xture. Exanple Conpound nanme HPLCG-Ms rt Ink 1la.1 (KGG la. 1)

1-[ 2-(2, 4- Di chl orophenypet hy1] - 3- (3, 3-di phenyl - propy1) -

di oxo[ 1, 4] di azepane-5-carboxylic acid {[(([(5-am no-1-

~ar harnmmyv/l mant v7l ~rar hasarnrmaww vyt hivyl L




142- (2, 4- Di chl or ophenypet hy1] - 4- (3, 3- di phenyl - propyl)-3, 7-

di oxo[ 1, 41di azepane-5-carboxylic acid [(5-am no-1-

car banoyl pent yl car banmoyl ) net hy1142- (2, 4- di chl or ophenypet hyl ]am de 17.6 895
lia3 (KRFG la.1l) 1 42-(2,4-Dichloro nypet hyl k

4- (3, 3-di phenyl pro-pyl)-3,7- dioxo[1,4]di azepane-5-carboxylic acid
{R{1-[1-(5-am no-1- carbanoyl pentyl car banoyl ) - 4- guani di nobut yl car banoy11- 2-
phenyl et hyl car banoyl ynet hyl ) car banoyl | net hyl | -[ 2- (2, 4-

di chl or ophenyl ) et hyl Jam de 13.6 12%LAM$ 11a.4 (KRFV- |al)

112- (2, 4-di chl or ophenypet hyl | - 4-(3, 3-di phenyl propyl- 3, 7-

di oko[ 1, 4] di a ane- 5- ca rboxvl.ic acid [(1-(141-(5-am no-1-

car bam)y pentéICB@PBH%Q 9”@%&%“@? Lobut yl car banoyl] - 2-

phenyl et hyl car banoy1} - 2- met hyl pr opyl car banoyl ) met hyl k 2-

(2, 4-di chi or ophenyl ) et hyl anR@e 17. £©1299,650 WO

2007/ 060524PCT/ | B2006/ 003312 ounds of forrmula Ill 111.1: PGA-1la.1
To a solution of PGA sodlums 1, 0.1 g, 0.5 nmol) with a nolecular 5
wei ght (MN) range 17000-4300C Da in wat er, 0.2 MHCl was added until the pH
of the solution was adjusted o 2.0/ The Fﬁ)‘recd)pl tate was col |l ected,

di al yzed agai nst water, an Nze Thepr PGA in its protlnlcform
(XVlla) was dissolved in dg? DVH (7. nt]) DC (3 eq) and HOBt (3 eq)
were added and left stirring forR45 ai Then ypfernediate Ila.1 (0.052
mol (12 nol% 1 10 eq) was added and the pH adj @sted to 8 with DIPEA (1.5
nm). The reaction was allowed to proceed at roomtenperature for 36 h. Thin
| ayer chromatography (TLC, silica) showed conplete conversion of Ila.1

(Rf =0. 5) itz gefnoispmars eodjnuighres (hrresd, its\earneRDs AdHEBBIreD tByeofmAdstiep t he
reaction r rec tate was
col | elct e@%@ganﬁgw g%é’é?)ﬁaﬂ\?ggélg%eé%hg aggigbﬁ%a@; %?%gg\egt oi Llplconj ugat e

111. 1 was obtai ned by di ssolving the product in 1.0 M NaHCO3. Thi s aqueous

Cyophi 11 zat; d! JEPIREnt IFCarlvh: ekt i S DO R Bnder . The
total peptoi otmntseoowmﬁw% QRINBIE)09, LEHGEFIImOMdIY, UCH -@AyNm) was in
the range of 25-30 A 20(w Tﬁélo- functional ization), free drug

content < 1w{l2igt(dtnagn Hamza@%omwuecdpmwwwem -(CHa)o-
pol ydi sper SIWH(;M%W @fPF! td:ﬁ le@’Z)f}){(SOG r@iarﬂérl(éHggl@rﬂ@lSWtaragVH in

sol ution were anal yzed usi on chronat ograp é%éSEC

anal ytical ullR% a@m&amﬁjgé@ﬁﬁm-(%ﬁ)@y, B@Hh)oﬁ@@é’dﬂﬁl'qu ﬁh@ﬂl@%ﬂ}'ﬂlli 1 as a

qreat o7 Sedi fonCAHon-BODD: cIGHDH G SURCr Bl TEHIRERT, kg ST
0.4 s vs. tr GH(phe6yljs f(Chia- CB#plbe@yl )[(5-8)Hstefrbor 1C£H12 3-CAHi(5- Weltar]z,

respectively) sedi,re e Kiu 6700 Da
for XvIl and %%é%ﬁeﬁ]t?o{&qé %erﬁgm&)%) fﬁ'%qp%@bdﬁ}.ﬁ {?WEFW 1.8)
and 38000 Da drM@Wh=-B-®Het@r e deternmined for XVIl and 111.1, respectively,
by GPC using PEG standards. 34 Determ nation of total drug content by UV
spectroscopy A stock solution of Ila in MeOH was prepared (1 ng/ni). To
obtai n acqashdkydtdran-( wf%%lké?m&s bW&|oﬂhliW%QB§tiﬁ§té69~|WQJ'ﬁeté’r gore a

concentrati on range he tot al | oadi ng of the conjugates
was det ey4pptiEants W%ém ng (Er243YCY c 2~ (@eﬁs)la § aNth?zNHrﬁ%ﬁ'd)aZ‘Sfl nmin
H20. PGAaHanE > CHARYIG! oncentration range as IIl conjugate analyzed (0-5
ng/m) in H2 was’ used as bl ank. The extinction coefficient found for Ila
at 281 nmin MeOH at RT was 111 = 713 L nor cnt 10 Determ nation of free
drug co f wer e prepared,
and an aI i q@dﬁ% %Ee OAﬂ&%ﬂ'g% |thTePgﬂ% O%ol@rﬁ%%y%a%@té&@ and nade up to 1
m. with Rater and’he pH of indepesdaples waepresdpust eddit o 8r wi t HCaOymatiylim

formate 0 d the Cl3 (5 ) s added.

Sanpl e WS (HEReTHE Poadae B &o PraefBreh Pelta doialir 8 b 80RE *rhe
upper aqquM§dkﬂMQJ was carefully renoved and t he sol vent was evapor at ed
under N2. The dry residue was dissolved in 200 RL of HPLC grade
acetonitrile. In parallel the sane procedure was carried out for the parent
conpound I'la.1 (using 2041 of a 1 ng/nmL stock aqueous solution). Addition
of 1 nL of acetonitrile to redissolve the 20 product gave a 200 pg/nlL stock
fromwhich a range of concentrations was prepared (2 to 100 lig/nm). The
free anobunt of drug in the conjugates was determnined by HPLC using a

Li chrospher(r) C18 (150 x 3.9 mm) colum. Flowrate 1 nml/mn using an
acetonitrile gradient in aqueous 0.1 % TFA (from 20 to 100% of acetonitrile
in 20 mn). The retention time was tr = 14.3 min for Ila.1 25= 220 nm.




Fol | owmi ng these procedure as for 111.1, the foll owi ng exanpl es were’
obt ai ned: Exanpl e Conpound nane SECa re Mvill.1l:. PGA- Ila.l

Pol y-L-gl utam c acid-[112-(24-Di chl orophenyl)ethyl]-3-(3, 3-

di phenyl - propyO- 3, 7- di oxo[ 1, 4] di azepane- 5- car boxylic acid

{[({[ (5-am no- 1-car banoyl pentyl car banoyl ) net hyl] 12.5 36000 WO
2007/ 060524PCT/ | S2006/ 003312 35 Exanpl e Conpound nane SECa rt Mw
conj ugat e car banoyl | met hyhcar banmoyl | net hy1H2- ( 2, 4-

di chl or o5k Hytogtragriekamts deC- croy nagedabof a 31dr. @meRtbred, | par2allyomsatysated

Poly-L-glutam c acid-[142-(2,4-Di chl or oPhenyhet -4- (3, 3-

i pheny Ao B S o bl R4 oaia T PR 218 Y A b Ele B feppendenty

am no- 1- gseddedyini®@ s whe ar banoyl ) net hy1H2(24 di chl or ophenypet hyl ] am de]
conj ugat e .3 34000 a Determ ned ?t% Si ze Excl usi gn chronmat ogr aphy

: .13 ! )
DESCRI PTHORMEH SfRECHRARARESNAIIVFS UasHiEted Witk Onerdr dBOESHPSERIENFNPYPEFDNn assay

usi ng Heksrd $aidgén CXIFQRhasARE i ¢ 5 fraction incubated wth reconbi nant Apaf-1
in the presencé of different concentrations the conpound Ila.1l. FlIGURE 2:

Anal ysi s(5ch)Hetre anaR(y-1Q4ietari iepeasgot ifoh: oA N4GRAAAl SHlan peamalic BFor fta. 1 in
PBS buf f ae Wardt 4hd 3L 8 1 hBmbBRICARY P RRRREN ERAIRAT Pom DRP Rk
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 substituents selected from halogen, -CF3;, -OH, -O-(C-
Cs)alkyl, -CO-(C4-Cs)a)ky), -(C4-Cs)alkyl-NRaRb, -NRaRb and -SO,NH;
with the proviso that R2 does not represent 2-(4-fluorophenyl)ethyl.

2. A compound according to claim 1 wherein R1 represents -(CH»)o.3-(5-6)Hetcy,
-(CH2)1.3-(5-10)Hetar, -(CHj)13-phenyl, -(CHg)¢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 -(CHg)q-3-
phenyl, -(CHy)q.3-(1-naphthyl), -(CH,)¢.3-(2-naphthyl) or -(CH,),-CH(phenyl),, all of
them optionally substituted, with the proviso that R2 does not represent 2-(4-
fluorophenyl)ethyi.

4. A compound according to any of claims 1 to 3, wherein R3 represents -
(CHg)1-3-(5-6)Hetbr or -(CHy),-phenyl, both optionally substituted.

5. A compound which is a drug conjugate comprising a radical of formula I

H,NOC, HN;(
>—(CH2{4
H .

O .
*I?1 0 R4
\ N N
N N
o H
Rz O Q1n

Rl



10 and fluorescence pol arization was neasured at 30 C. The data (nean s.d.;
n=3) were recorded in mllipolarization units (nP). 36

CLAI M5 1. A conmpound of general formula |, its sterpoisonmers and m xtures
thereof, its polynorphs and m xturesgghereof and the pharmaceutically
acceptabl e sol vates and addition salts thereof, wherein: Rl represents
(G -05)al kyl, (C2-05)al kenyl, (CHZ)l 3- NHCO(Ci C3) al kyl, -
(CHZ)lSCC]\lRaRb (CI-12)03(3 6? - (CH2) 0- 3- ( 5- 6)Hetc

- (CH2) 1-is-gierenigpmers aroHZjXtures (tllerﬁapanmtyue)pharm@%maliy q@enba&iﬁ Rjvates

o§ CH(Z)Cla ; (%Sﬂt%r% ﬁe‘?a Q%P%q' epr ese%%i%@%g%%@%\(mé P R%) et ar]

- (OH2) 0-R2 aBd RBHetve fhe medhidpd -a3-defieey In, claim( Cthdut3hé Rnapkishyegch R4

" cro) - EIRRERGT (pLesspist S G (oo B e 20 lelr pse M RA SN cuent

- (CH2) 1-gkidzhany h.is 01CE@) 8- 3- (1-napht hyl ), - (CH2) 1-3-(2-naphthyl), or

-(CH2) 1- 3-(5- 6) Hetar; (Cl-05)al kyl and -(C2-05)al kenyl may be optionally
substituted with one or nore substituents selected from-0-(Cl-C2)al Kyl ,
S (CL- @) al ybompdiridor okt Aafich 5HPugaélﬁ’1JudE&é Gdeh@has ¥klR 2

(G -C3)alkyl can be optionally substituted with one or m)re hal ogen at ons;
RaandRbi ndependent | yr epresent - Hor - (:Cl1- C3)al k ents a radical

of a 3- to 6-ngnbered partially unsaturated teda carpocyclic ring;
37 (5-6)Hetcy Tlepresents a & or N radical er ed,
partially unsatlurated or saturated carbocycliciring inipg fromone or

d Hetcy can be
from hal ogen
x radi cal of an

ered rjng respectively;

two heteroatons i ndependently selected from
optionally substjtuted with one or yyre su

-CF3 and -OH, ([5°8)Hetar and (5- 10)f-|et]E_ 4,90
aromatic 5- or |6- rre g
cont ai ni ng from o]
and N, phenyl, p%th I
optional |y substltut&’j With o
hal ogen, -CF3, -OH, -0-(Cl- C3)al kyl, -00-(G -C3)a)kY),

-(G -05)al kyl -NRaRb, -NRaRb and - S@BENF12; with the proviso that R2 does not
represent 2-(4-fluorophenypethyl. 2. A conpound according to claim1
wherein Rl represents -(CH2)o-3-(5-6)Hetcy,

- (CH2) 1-v#herein ity prspartion(afy-ta X)ig 28-3pketoylS-7Q%cHy wedglttl- napht hyl ) Or - ( CH2) 1- 3-(
2- naphihyl), all of themoptionally susbtituted. 3. A conpound according
toclaiml1l or 2 wherein R2 represents -(CH2)1-3- phenyl,

- (CH2) 1 B- ( 1-Anaphmpbyhd ,ace¢raty) fo 3ta(rd- Haph® Wyheremrthe( Qb2 IRtaGHE pdodanyd ) 2, al |

of themo | 1y supstituted so t hat es not repr esent
o (a1 IRBAERERIe Bl reotaseie Sa Sitiargtts tycin SRy B ol i s b to 3.
wherein R3 represents - (CH2)1-3-(5-6)Hetbr or - (GH2) 2- phenyl, both

optional |y substituted 5. ound whi c s, a drug conjugate conprising
a radi cdl” of 4S6r3ha %Pmrpour@'eaoﬂf%n@gé@écﬂeé'aﬂ%&daﬁa1MISMF & Rﬁé}r%%o and the

phar macejity E@Aqwur@cgsee&m@demsaéws%r %%aﬁ%&m%oﬁalmﬁdlaméﬁ%r t%0Nj ugat ed

to a polyglutamc acid polymer, wherein , ave the neani ngs as
def i ned tieatragrtiompiev@ntioioat a pmdlww psoviatast widatte iRabitindepeperdnsisy represent s
a side chain fromany of the 20 naturally occurring amno acids, and n is
0,1, 2 or 3. 6.A conpound of formula Ill which is a drug conjugate

accor di ¥y t o Uskeaaenopding tbt ¢laiwhér giharaimdh@rappditipnon sflegted dromiﬁrcﬂké,— 30%to

75-70% 0 rein the

pol ygl u?éﬁ%‘n @Ig’d ql’%lh @|J€f?n%§w %icré [f@’i"'g)g 'TI'?'P '5@@# eé%e@? St

r epr eserRaskinsqyl'sy diseassi Idmtafgmrrs dlsgaswsﬁemfeda scmawmdnarhprfeosmﬁoensj as
defined i.n cla e) w_t hout rovi.so or und as defjined in claim
5 for ta0 ﬂﬁ‘ﬁ'a?&c (FFasTT @'oﬁ@m'aéa enjigy ag H%e g‘ﬁ @tle WS on of a

condi t i earcese6ilat eiboaktd) bReni ﬂbhéplém@trbrpfalaémwfélaed @athbl%@ne@céror ding to
claim8 wherein the condition is selected from stroke,
treatment of allopecia.

nd (5-10) Het ar may’ be

(5-6) Hetar, .
s selected from

re subsi:itu

2- napht
or




traumatisnms, brain injury, spinal cord injury, nmeningitis, Alzheimer's

di sease, Parkinson's disease, Huntington's disease, Kennedy's di sease,
mul tiple sclerosis, prion-rel ated Di seases, niocardial ischaem a, as well
as ot her acute or chronic cardi ovascgflr di seases, organ transpl antati on,
al coholic rel ated pathol ogies or tredthent of allopecia. 39 10. A

phar maceuti cal conposition which conprises an effective anmount of a
conmpound of forrmula | as defined in claim1l or a conpound as defined in

claim ﬁ 10 pharmlmubém&lal wo?@eﬁnb@bmemaiotnpﬁée§ngﬁﬁ@cttvbeamoﬁmtl eha@ one or

mor e pharnmaceutjcal acceptaple excipients. 11. A pharnaceutica

conposi t F%P%%?ngW'?iaél : i“ﬂ?‘iﬁ’ ‘F'E“’fi ﬁ@r@oqurmﬁﬁoi%ﬁ@gé@ claim 5, a

m cr opar phshReeaitdlPapeiidit Sh®Sr solvate thereof, and one or more pharmaceutical
acceptable excipients.

11. A pharmaceutical composition according to claim 12 in the form of
nanospheres, microparticles and nanoparticles.
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