Use of inhibitors of the degradation of p27, in
particular Argyrin and derivatives thereof, for the
WO pwatpasat of proliferative di seases The preseP€T/EP2008/001552
invention relates to the usk of particul ar macrocycl es
that are inhibitors of the proteasom c degradation of
p27, in particular Argyrin and derivatives thereof,
preferably Ar gyrin A, for the treatnent of
proliferative di seases, such as cancer, as well as the
derivati zation of said macrocycles. Transitions
bet ween phases of the cell cycle are catalyzed by a
famly of cyclin- dependent ki nases (Cdks) (Nurse,

1990; Hartwel | d)g I n_sgopne organi sns the
Us& |q§ gqlgpggﬁsdg| thg figgﬁq tiop of paYsip mrtlﬁéla@rg)snm and derivatives
transitio t Jate the
mtoti o Ol Reayr MEES G by prAREd R iR
regul ated by phosphorylation on threonine-161 (Booher
86; .Krek and. N 199

The pris@g& 1n%%gﬁl? cﬁatgf t%lthe usleg%parﬁag%r) mgﬁ{;j:cﬁ@ g’ﬁ?%éqai;ihygjtors of the
proteasBHﬁcS BE‘QE&’At%' d}TbZ?n DN%Z{ §1hlﬂxeAi1g'§'r{nCin| dbrivativdiUWh8Rof, preferably Ar-

I nconpl et e replica’tion del ays
gyrin /’defph tmmmtlyb@tt ¢fcprobiferative-digagapasicd asrraneasnpoell asgoderivatiza-
tion of nﬁt hec (S'and eIS\IeWport 1992), and nutations in Cdc2 that
TRV ctyylr 15 to a nonphosphoryl atabl e resi due are
| ethal and cause a premature mitosis (CGould and Nurse
1989). Simlarly, either over expr ession of the ty
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ass t qui rement
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Addi ti opal Iev |'s of control robabl I
Cde2 aefjyphprelspPagitive Thdesiiges hoprsphemiatien, b ihrs égfr(éooher and
Beach, % TRk A a%gg 1999¢ @i%[lldaé'i% quagoloﬁﬁ)%zet al"eféﬂ) €992) and nega-
1993; Sttel and’ et al 93j. There is alsd

tlvely levpldasphmytahan ooeytosmyelISe(Cmuicemd Nodbac B8 MyInDdiapkesaBYEA replica-
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(Barbet and Carr, 1993). Manmmalian cells, |ike yeast,

and caysgupreBatiye mlpps@e(@wgbmd Npﬁ;gsb%S%&mp}a@lgr gitkgr gyyer expression of
e eS8 L ATkl 0190, KB SpAD gy, 190, or s
of the fyan§ kinases (Ludgren et al., 1991) bypass the requirement that DNA replication be
completed before mitosis begins. Additional levels of control are probably required to fully
explain the block to mitosis caused by ongoing DNA replication (Sorger and Murray, 1992;
Heald et al., 1993; Stueland et al., 1993). There is also evidence that cell cycle arrest induced
by DNA damage may be related to inactivation of Cdc2 (Rowley et al., 1992; Walworth et al.,
1993), but the role of tyrosine phosphorylation in this context has been questioned (Barbet
and Carr, 1993).

Mammalian cells, like yeast, require cyclin-dependent kinases for progression through G1 and
entry into S phase (D'Urso et al., 1990; Blow and Nurse, 1990; Furukawa et al., 1990; Fang
and Newport, 1991; Pagano et al., 1993; Tsai et al., 1993). Both D and E-type cyclins are rate



and Newport, 1991; Pagano et al., 1993; Tsai et al.
1993). Both D and E-type cyclins are ratelimting for
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elimnate, the cell's requizenent for mtogenic growth
factors (Ohtsubo and Roberts, 1993; Quelle et al.
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speci fically inhibit ing or enhancing the ability of
protein to inhibit the activation of cyclin E-Cdk2
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e 2 and ressi on .and Breast
r27 ek i B R SRR B 5Bt
dlsorde(;p@ﬂgq%\%@py J Natl Cancer Inst. 2006 Dec 6;98(23):

3-31.) describe that abnormal expression of the

ceII _cycl e regul atory proteins p27(Ki pI) (p27) may be
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p27K1pelsz)I£de€3§'<|:l?nn E I%)?p\),}/esps%oa gri(cf) Ir3$esagtl 8an%P g(lengvrn?altgftgeTreatment With Adju-
vant Chemotherapy. J Natl Cancer Inst. 2006 Dec 6;98(23):1723-31.) describe that abnormal
expression of the cell cycle regulatory proteins p27(Kipl) (p27) may be associated with breast
cancer survival and relapse. Lower p27 expression was associated with worse overall survival
and disease-free survival than higher p27 expression. Low p27 expression appears to be asso-

ciated with poor prognosis, especially among patients with steroid receptor-positive tumors.

WO 02/055665 in Example 8 thereof describes assays that have been used to identify the in-
teraction of Skp2 and p27 in vitro. The assays are described as useful in order to test for com-
pounds that inhibit cell proliferation. The assays can be carried out in the presence or absence

of molecules, compounds, peptides, and said molecules identified by the assays are described
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the tredtfht TMAcleBalipetignyd strategies that can be pursued in
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treatment of proliferative diseases, and in particular cancerous diseases.

According to a first aspect of the present invention, this object is solved by the use of a com-

pound of the general formula I



pound of the general formula I(forrmula I) wherein RL
and R2, are hydrogen, Cl1-C4 al kyl which is
wap®shest ut ed or substituted by OH, or Cl-C4 BCRBR20P8/001552
R3 is hydrogen, Cl-Cg al kyl4 which is unsubstituted or
substituted by O—I or OR, wherein Ris selected from
hydrogen | k IHVharyI or acetyl, R4 is hydrogen,
haI ogen C4 ﬁ ich is unsubstituted or
stlt Ikoxy, R5 is hydrogen or
h -C4 alkyl; and X is C=CH2
6or |s C4a|ky| which is
unsu tut or subst SC C4 al kyl, and
R\ptﬁ’ At g ly accetﬁgg‘h al t 8~y her eof Qi t he
prgduction of a nmedi canent or t he cancer
| subj ect. Preferred is use adg he

ventlon wher ei &
are hydrigdén, Cpc4 aIk which is
|un3§Z |tut or bstlt ted by OH offC -C4 al koxy;
HN?4|S ro oen ec4alkyl which is
b'@t’t ed by OH, or Cl-C4 al koxy; R5
o n or al ogah; R6 (s _hydrogen or G -C4 al kyl;
XIS 2 CHO wherRi R R7 is C-C4 alkyl which
|s unsubstltut ed or substlt ted by -SC 1-4 al kyl, and
salts thereof, for t he
production of a nedi ca fQr the treat msnt of cancer
in a subject. It wll Jat the above
defi ned conpounds may ¥ ts within their
structure, e.g. may bear ap ate am no noi ety

substituents. Al kyl groups Jieties in the
conpounds of fornula I penbanched or straight
chai n.

(formula I)

wherein

R! and R?, are hydrogen, C;-C4 alkyl which is unsubstituted or substituted by OH, or C;-C4
alkoxy;

R? is hydrogen, C;-Cs alkyl which is unsubstituted or substituted by OH or OR, wherein R is
selected from hydrogen, C;-Cy4 alkyl, aryl or acetyl,

R* is hydrogen, halogen, C,-C4 alkyl which is unsubstituted or substituted by OH, or C,-C4
alkoxy;

R’ is hydrogen or halogen;

R® is hydrogen or C;-Cy alkyl; and

X is C=CH, or CHR’ wherein R’ is C,-C4 alkyl which is unsubstituted or substituted by -S-
C,-C, alkyl, and pharmaceutically acceptable salts thereof,

for the production of a medicament for the treatment of cancer in a subject.

Preferred is a use according to the present invention, wherein

R', R?, and R® independently are hydrogen, C;-Cs alkyl which is unsubstituted or substituted
by OH, or C,;-C,4 alkoxy;

R* is hydrogen, halogen, C;-C4 alkyl which is unsubstituted or substituted by OH, or C,-C4
alkoxy;



Al kyl groups are suitably straight chain. Further
preferred is a use according to the present invention,
wob@sad43sRl i s hydrogen or unsubstituted C - CAPGl/ER1008/001552
e.g. methyl; R2 is hydrogemsor G -C alkyl which is
unsubstituted or substituted by OH e.g. nethyl or

R’ is hyd mqé;péhg R3 is hydrogen or C -C4 al koxy, e.g.
. ,nmethoxy; R i S hydrogen or unsubstituted Cl1-C4 al kyl,
R® is hpdrggemen Guy(C5 alkgl;jasd hydr ogen or bronp; R6 is hydrogen

.. 0 t > 7 X L. C= R7 wher el i .
X is Cﬁgﬁgﬁr :@sﬁ% ngﬁgrse ti ufsgg‘(;?% aul %%%EU%S%S%P@?%P ﬁf/{g%h%%d by -8-
C;-C, fklr sarshiinnasdutivalbe sepprablesaksihereof,her eof . Even
further preferred is_a use according to the present
for the prrAdugtionaf a gredicamgntfor the trgatneniof cyicehint hgHbieR | s
nmet hyl or hydroxynethyl; R is hydrogen or nethoxy; R
is hydrogen or nmethyl; R is hydrogen; Ris nmethyl; and
It will ¥eiundéistddd, thanthe pbeverlefingd cahpyunds aept bddresubstittients within their
thereof . Preferred. is a nmethod according to the present
structufen ¢ @nfRY RERIGHBFIRSIAHAPIGRIYFHFUBHEYFIH A and
pharmaceutically acceptable salts thereof to a patient
in need thereof. Further particularly pre ferred are
Alkyl groggs amd Bowtigs imthp aomipouhds of farmyylailmds; baabranched or straight chain.

har maceut i, cal | cceptable salts thereof. For
Alkyl %Pqurﬁ@,‘l%atbﬁéStf%@%&&FWg definitions apply (R5 is H,
and R6 is Me) Preferred is a nethod according to the

present invention, wherein the subject is a mammal, in
Furtherpreferied lis use pgamgding to the present invention, wherein

R! is hydrogen or unsubstituted C;-Cy alkyl, e.g. methyl;

R? is hydrogen or C,-C4 alkyl which is unsubstituted or substituted by OH, e.g. methyl or hy-
droxymethyl,;

R? is hydrogen or C,-C4 alkoxy, e.g. methoxy;

R* is hydrogen or unsubstituted C;-Cy alkyl, e.g. methyl,

R® is hydrogen or bromo;

RS is hydrogen or methyl; and

X is C=CH, or CHR” wherein R’ is methyl which is unsubstituted or substituted by -S-ethyl,

and pharmaceutically acceptable salts thereof.

Even further preferred is a use according to the present invention, wherein
R! is hydrogen or methyl;

R?is methyl or hydroxymethyl;

R? is hydrogen or methoxy;

R is hydrogen or methyl;

R’ is hydrogen,;

R® is methyl; and

X is C=CH,,

and pharmaceutically acceptable salts thereof.
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Preferred is a method according to the present invention, wherein the subject is a mammal, in

particular a human.

Sasse F et al. (in Sasse F, Steinmetz H, Schupp T, Petersen F, Memmert K, Hofmann H,

Heusser C, Brinkmann V, von Matt P, Hofle G, Reichenbach H. Argyrins, immunosuppres-

sive cyclic peptides from myxobacteria. I. Production, isolation, physico-chemical and bio-



timally given per day. Another exanple is 0.15 ng
Argyrin per kil ogram bodywei ght injected
WO pogapssi t oneal |y every three days. |n cert ai PCT/EP2008/001552
enbodi nents of the inventidh, the adm nistration can
be designed so as to result in sequential exposures to

loglcaltﬂ}ﬁ}&&ﬁé@g%ﬁhmﬁﬁﬂ ck9OF 20005uRBS6(0)F43510. desbidby the shaysction of a
nont hs or years. This can be acconplished by

group ofeqyshie eeptatgﬁmhl%t FgYTiRsn 8s wellap some ghthgifdiologisal px@ye@ﬁé Cancer
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contro Ie r he
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eriod without re geated adm ni

t
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721)d%§éri%@§@e ﬁﬁucg}?g??%ﬁw{} gwot occur i mmedi ately

upon adm ni er is del ayed for sone
time. Rel ease can occur in bursts or it can occur

dual | y and cqnptinuousl y. n ati.on. of
Similady it (Tbbey SV POB A B SEECT FebriisaaigBe Festfseptapep-
tide A@SJhHSB | Jth@&t;sd%aﬁ,mﬁlbﬁ&s ge ol 1Béé1§ehg§r1t9int1§bl@>¢ W ANGIeHS Org Lett.
| ant s. rrp es of syst ens in which rel ease occurs

2002 Mar Bd917d 1f4n) dé¢sarbe the ynth@psqfeqrgymm Batnidcits fnetion as inhibitor of
ound IS ent.r apped. | sones which are
antlbocgrntg)‘grﬂgtmnat élacefrﬁsgl EBPE/%?U%%?H x, the |iposomes being

senS|t|ve to a specific stinulus, e.g., tenperature,

l'ight, magnetic field, or a degradlng enzyme, and
More Isry%trédss R ANGAhod ACQORENE dorBisLPIESans lréﬁnaarps\uhea@@dhwreatment of the

prohfefa?% %ggoté/ersc 91%/ Sld cmfr%% 9&@12%'8 %l&ékﬁ Mrcgeﬁcéfn}% iq)é%cklng and/or

radi |'es of” systens

destroyﬁﬁg ’&ﬁ&&lstlftg tthﬁomnipmhitdrd aegnaaduaf braami camuet,itraaonent of hepatocel-
i nclude, e.g r&rosmnal stens in ch the .co

lular cgrgln@m étieﬁtéxbeqt £EPgx rﬁa%‘l“? H téea};m?r}t uggd:arcmorgg treatment of
multipRihfeicth® ﬁﬂh/ﬁxl%amt bPcdiBh Ehhckh @n W@opﬁg&ﬁ@ses at

a contro rate .g., through a pol ymer .~ Such
sust ai ned rel ease systenB can be, e.g., in the forntof

ellets ca l.es. und can be adni tere
Anothdi et 86 T SRR A TEHPn CiFy REV oy g Gy g gseoent inver-
tion, wh¥ET the tfedidatheh®hlrfeR cQAPRsks ABAkiSnaltPhArRAFRAEHNY dcSive anti-tumor
adm nistered to patients with famlial histo ries of

ingredients, sk aapaclitavelwho have phenotypes that may indicate
a predisposition to the disease, for exanple breast
cancer, or who have been di agnosed as having a

Prehmijﬁf}oﬁﬁbﬁﬁe Wpetimddiscal perfafiRd byhihe Q@éﬁeﬁﬁinv&ﬂotdﬁﬁtow that Argyrm is
di sease, or who have ot her rlsk factors. The co

active alaeady it AeangentrasionRfdh93 sre/ke bedinveieht chaeth SRR Of | e present
inventioh M tLiated tfa h?@é&eﬁdﬁé ffthk ¥resent invention, wherein the compound, such

as, for example, Argyrin A or F, is administered at a dose of 0.01 mg to 200 mg/kg, prefera-
bly at a dose of 0.01 mg to 100 mg/kg, most preferably at a dose of 0.02 mg to 10 mg/kg, op-
timally given per day. Another example is 0.15 mg Argyrin per kilogram bodyweight injected

intraperitoneally every three days.

In certain embodiments of the invention, the administration can be designed so as to result in
sequential exposures to the compound over some time period, e.g., hours, days, weeks,
months or years. This can be accomplished by repeated administrations of the compound, e.g.,

by one of the methods described above, or alternatively, by a controlled release delivery sys-



effective anmount. By therapeutically effective anount
is nmeant that anmpunt which is capable of at |east
W@2008i1@438Y preventing or reversing the di seasePCHEP2008/001552
therapeutically effective amount can be determ ned on
an individual basis and wll be based, at least in
tem inRHith RN cRPsndes delitdte@ito tHCsUBRRE 086r £ bralomiedCherioddNRithout re-
subject's size, the subject's age, the efficacy of the
peated I@gmm@t[ﬁt@,ns C]@npmn&oﬂgcbgpleqsh gehyﬂm systen igmeaapkthat total release of
1,C d S
the conSé1 d d{éﬁ?ﬁ?t o%e@}frgw déingt(r%g’slfprogtedid%& Str I lon, bu lef r\ﬁﬁ{ei/ IS c}/eﬂr?/%ﬁqfor some
time. Reflca G@RGES Yipusesor idiean vhelr peiduallpiand |centlrmd3|utslly pldeninistration

or controlled release dose reginmen | s enplo
of such aysigre Gan £& §-§-» BY ng w@g%maa@aﬁqnﬁé ‘U’é‘fseﬁniﬁcﬁe’és igpnsdermal
patche?greilf%fcuﬁfl dﬂ%ﬁ%la%@ IExa %t&m?@kﬁ%hnﬁle%% Beeurs in bursts in-
actors and usrng no nn e t routine
clude, egpeysterenimvhich.thd compoundiin emrzqued ire ﬂpmmbmﬂlwmch sne enhgpsulated
oncentration .of the conpound is at a .dose of abou
in & palyTeh Gaiiio e KOOI NPT NG 1A PASIE SHERLLS, ¢ 2 temperature,
pH, hgﬁf %flfg"n@m Yieﬂt o?‘QQl'éEragm%]etﬁymE omx%pgfsféﬁ{sklﬁ’wlﬂfzﬁfﬂ?er &hhpound is en-
dose of abo ng°to 100 "ng/ kg, nost
capsulapq:dgbye aamblycaty -epatiskmicypcapsya wrgl 2 mlglocmplcgcore -degrading enzyme.
r apl e f S suc t hat oes ..not .
ExamplSSi R iy R S Cctlary AMPRNES i e dtjuf oniiGbus include,
e.g., ex@ﬂmwsy%n@fmt\hﬁch N BéhPHundBd dh&thddeinadfarfi S4t@ire8 matrix, and
systemcally or topically, by any con ventional route
diffusienal jsusterne in ayhieln the spmpound, permepigs lay 2 conggollpdh ratpee Lorthsough a

polymecl)'f S&c%bgu t%lﬁb? relggﬁ%as%tgﬁls RbeU elﬁlsdll% fr'%l?l c%' gglllgtg loFga’lgsB[e@

I ONS "Oor Sus
e.g. |n the formof lotions, gels, ointnments or

Creans, in nasal ~or, a suppository form Conp fgﬁ
The cogpoped fan e AMBiRINFd PHOT Ha8 sphrerEet 1oy a@@eyﬂeﬁav sease symp-

toms. Iﬁy&HEﬁt i e}?ﬂé fﬁy%ﬂg)%uh@mlﬁﬁlsw}@d %&b&tlié:ﬁ% RahS3Ailial histo-

n e art of pepti hem stry, e. a process
ries of dlmilsease g whanbpvegherotypes thht mayg mdlm e pod:dlsgmpﬂphltd ghe disease,
olated fromthe culture

for exagials Rtegst Aager, phire Ve Pegh QRERa abraRme St Which predis-

poses th@ﬁéﬂé@l@toatﬁe Afkdidel &@ho ARG dth&diskanctsisep, €. g.
hydrati on of an exocycl i ¢ doubl e bond, an addition

reaction step or a hal ogenation step. A suitable

The corgqcp%ég$ f %2('{1{?1&1 e Pn% ntloenn}sI chmlglsPe}[ecf: #)ettc}:l?r | ﬂ%c@ invf Llile%ﬁéutically

roorgani sis

effectiv@ Ghdunef Bynhepspratiedllyeeffdtdve amoant i gndaRethae ambtihtn@hich is capable
culture broths for the presence of a conmpound of

of at leas§ pattially PrevieAtipg ¥ Tey ersHie the disgase ofviatiarpusicali b efieatiye pmount can
be deteMlffef ol aR%ndividual basis and will be based, at least in part, on consideration of the

species of subject, the subject's size, the subject's age, the efficacy of the particular compound
used, the longevity of the particular compound used, the type of delivery system used, the
time of administration relative to the onset of disease symptoms, and whether a single, multi-
ple, or controlled release dose regimen is employed. A therapeutically effective amount can
be determined by one of ordinary skill in the art employing such factors and using no more

than routine experimentation.

In certain preferred embodiments, the concentration of the compound is at a dose of about 0.1

to about 1000 mg/kg body weight/day, more preferably at about 0.01 mg to 200 mg/kg, pref-



R2, R3, and R4 independently are hydrogen, G -C4 al kyl

whi ch is unsubstituted or substituted by OH, or
WE@1008a043€Xy; R5 is hydrogen; and X is C=CH2. |BCI/BEP10081001552

may foll ow net hods comonl y known to the skilled

person. A suitable approach may, e.g., conprise

erably 6(Ud Hode agatioheoml cmg% ga@msgmg lmbstt PecferabBefncedd¥ of 0.02 mg to 10
sol i d phase, e. anberlite, adsaorbing

mg/kg.t Rrefesabpobe dloaffgef%rlﬁus auqh thaha d@lemph@lbﬁﬁé%w@lemoaﬁly affect
theﬁmfggnula I fromthe solid phase. Another aspect of the
ﬂ) eésent invention then relates to a nethod for

screenl ng a conpound for the abl ity to inhibit the

gradatlon of p27, conpr|5|n ntactlng a cell %h
Compognds, b g riaV iop eeayelsq Be AR fgre ResteraisAHY &F feicadly, by any con-

ventlor[&ﬁ%uéé?f;ig ftg,gl I%ﬁtegﬁgﬁ @g[ al(l)lfyaC |l\§llcttﬁ§'/ lfor?r? g%’b P@apsules, par-

enterallyhe.gc &l thedgnh ef $ﬂua¢tul$le salmdons)mpsnspmlcmb,etoﬂmatlgrmg nadhe form of
. ampunt and/or bi ol ogi ca ctivity of 7 or the cel
1°t1°n5c%r% QIUMERLS O \RFGAHS; dﬁéﬁ f aéHEgoéfto‘B(pféFBgi cal

activity of p27 or the cell cycle status as found
wi t hout the conpound, wherein a change of said anpbunt
Compaands of frnulla§iapaderivatives thpreof qu;prqph@dcsymhe@ydbe by methods
tu s, i ndi catjve f i nhi bi t
known Jo e il Rpeisn b fitch oot TRRUR o b Wit folrBgpine rine

formatfoR®f @&Julitable Mligopeptida! &€ hRemudidly,tthgy BO HoQiedlfrbM e culture broth
screened, in order to determ ne the anmpunt and/or

of a suifableogicseqrganismy Prepagatiop Imay inglusic amaddispnal gyediication step, e.g.

I t e f I
i 5 BB AN BB RCRIDGE U Wl s
suitabl@ ticrorggnishymay do ddentifiet IBS}R)lltuﬁmgi a &aﬁéty&jfailﬁéreﬁt fitsdanganisms,

protein, such as, for exanp 7-GP (gre
e.2. selpgterb FoBLbA ERIALINCD bagiertpany S%gem%thaﬁaq%%maﬁ% Broths for the

presen&)’&t4 ﬁc@&ﬁﬁ%f fgﬁﬁfxlgrlr fCpdriicflar ol QQ:@HQ)%PH& gf ﬁgﬂu‘i’a f Rerein R,

nvention, wherein the anount o
R% R} dmtldl"rmdeptndéhtb’f za‘crkgdrqgn,ac ¥€4 htkyl abibrid |un§f.1hsuntt¢daor substituted

e i nvepti mherel _ eened conpound
by OHa‘ch? ﬁggg‘ytgr 153%‘{%%&&0?& d%gr_gg{iti on of p27 as
determ ned by the anmount of a fusion pro tein, such as

p27- G-P. Preferred is a nethod according to the
Isolath@r e dellow \r@ihmsncommenlm knowmetoj the sktlled aneswpna ds suitabld approach

may, e.g élchtPHné)gulm%ﬁlgl he f)ncl:%r ?rl%flmsmg ’g} émluc hes%ﬁce ?Iiba! ?oef%tph%g@% g. a resin,
e.g. amberlite, adsorbing the compound of formula I, and elutlng the compound of formula I
g

from the solid phase.

Another aspect of the present invention then relates to a method for screening a compound for
the ability to inhibit the degradation of p27, comprising contacting a cell with a compound
suspected to inhibit the degradation of p27, assaying the contents of the cell to determine the
amount and/or biological activity of p27 and/or the cell cycle status, and comparing the de-
termined amount and/or biological activity of p27 or the cell cycle status with the amount
and/or biological activity of p27 or the cell cycle status as found without the compound,
wherein a change of said amount and/or biological activity of p27 or the cell cycle s‘tatus is

indicative for a compound that inhibits the degradation of p27.



line, a cervix carcinoma cell line, a lung carcinoma

cell line, and/or a colon cancer cell line. Mire
WQe@Bao438T i s a nethod according to the presenkCT/EP2008/001552

i nvention, wherein the nethed further conprises a

chem cal nodification of the conpound as identified.

MethodsNof BisayingsStie 6dﬁ@e1ﬁ§3 BP Qb @el@&ha& Cik ednefted Withf A8 Cddnffdund to be
as a so-called "lead-structure"” which is further

screenagh i etdes do Weteaming balamayatl and/an bisingicahioetiviy ef phtand/or the cell
cycle s?a?usea?rn %gell d% r&:g{% hejaeis% Xs?ﬂls?cifdy&glfu'dg ;’g&?&ﬁ btl&g for p27, expres-

one

sion arﬁl}fsi% W@L@My 1Be4s et HRCRYE tahd dRalgsis alf @viasion protem such as, for
Modi fication can be effected by a variety of nethods

examplenpifrGEX ¢areenaflyoresgenicprofeinl asiavediasHbe englysip 10516?16 ﬁwlﬁ dnarkers.
0
Profertt ¢ € MR MBI K e BrinC LR el SECARDER 27 GFP is
determiiedogens, in particular F, O or Br, the introduction
of | ower al kyl groups, preferably having one to five
carbon atons |ike, for exanple, nethyl, ethyl,
Preferrfd Y Qrﬁffétho& %%Hrﬁﬁél to t‘ﬁe iEsths irveREH, y\*/her&ﬁrthe Rigtekhed compound
n-pentyl or 1so-péntyl groups, |ower alkenyl groups,
mﬂuenpe:setthe padtegsonae idagratawon of P2 Aas deserbonedaby the, athounsrof a fusion pro-
% n%}F&? ups, preferably having two to five carbon
tein, sugh asp hrough the introduction of, for exanple, a
group selected fromthe group conS|st|ng of NH2, NO2,
OH, SH, NH, CN, aryl, heteroaryl,
Preferredistaagthod eccoadinitth dreapressapinvertian &Mhlp@m:thm lavcﬁgg@ts@l agpay cell is
a tumo%lp céli‘ %r gglg ff%?,r Iguézélg#(:% ggeséstsé%lgér ce‘?qul%? aﬁé gﬁ’&e lﬁlar c%rcmoma cell
line, a @‘rvﬁ(e:laﬂﬁlﬁdml@cdlhbnd; arpeyicrdcinomd icély ling ahﬁ,ébr fa@ﬁhmmdcera:ﬁtl line.
nmeasuring the effect of the nodified conpounds to the
protein can be repeated a third or any given nunber of
More ﬂ'réfgﬁ'écéqf‘g_rrﬁ&%(ﬁ Eeordi {ﬁg BRAY ‘f)régglﬁclh{/QRQn"Wthé% kiR AeBRd further
terme |recte evol Ot1on" "since it 1 nvolves a
comprises 4 ¢leudeal afiodi fiegsoni afche dompounddisfidasifiednlnathds case, the compound

as scre?sq%ldgﬁhlfggg}q\%q%%%gy f | Q% \égu%&n}’ Pﬁ%lﬂjaﬂ ﬁ?uftﬁer suLJecteg to chemical

modlﬁ&ﬁea@ WhidH &2 téd Bcre&ﬁﬂ%& thelr BFFRANVEAGY |té“ind?éé2@ Qhé ¥mount and/or
i.e. to stabilize p27. Preferred is a nmethod according

biologira achieitypekpinin dngwe mdre subspdieent sareeningmethedsianekayedi ng
to fornmula | as above, wherein R, R2 and R3
i ndependently are hydrogen, Cl- C4 al kyl which is

Modifitiifmleah ibe EfRete@ fbﬁfsd«hhﬁiet}f ot :ethbs kKddwioin thE aft, whithkixlyde without
R4 is hydrogen, halogen, Ci-C4 alkyl which is

limitatign dhfoiptrodustian efrnoyghiide chaiagomie exchagee of fancsippa)groupslike, for
exampl'e,s 1n|i]r369{18ﬂ)%nopﬁa18§én99ﬁ‘pparﬁgular F, Cl or Br, the introduction of lower alkyl

groups, preferably having one to five carbon atoms like, for example, methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl or iso-pentyl groups, lower alkenyl groups,
preferably having two to five carbon atoms, lower alkinyl groups, preferably having two to
five carbon atoms or through the introduction of, for example, a group selected from the
group consisting of NH,, NO,, OH, SH, NH, CN, aryl, heteroaryl, COH or COOH group.
Furthermore, additional peptide groups could be added to the molecule, such as single amino

acids, dipeptides, tripeptides, and so on.



Is hydrogen or G -C 4 alkyl; and X is C=CH2 or CHR6
wherein R6 is -C 4 alkyl which is unsubstituted or
WG asti43st ed by -S-CJ-C 4 al kyl, and phar maceuk¢TEP1098/001552
acceptable salts thereof, i1$ chem cally nodified, that
is, is used as a |lead structure for "directed
If need8d Pheldtb N of se¥&king1Rd B%p&ﬁﬂ?%od%ir%%e RbAPBAAd, and measuring the
invention is directed to a nethod for producing a
effect oflthe mewdifiad: ¢amepoundsrpothietrirotgin eparhsricpeates ¢ thirder awngiMen number

of timeggl% ?ﬁ%ﬁlirfe?ih'glgef %tgeoq)ggﬁg%ﬁbgtghrﬁe& rcg %ﬁaggo V\ﬁeﬁeecp I’chif‘)ercl:teda er{/%lution” since it
involvdda hikeadd o€ sleby ideding akddeficatioh | Al SseBRHOM whereby effective com-
excipients. Carriers, excipients and strategies to
poundsf ase seleefed il aphayqtudenary cRIoCeSS APHEIEING Ats crpabibitiemiyith respect to a
. IES S ically or topically, by any
pmlcu%gH&g%Pblhéaﬁé rgtgla l)ééblf’?]” particular enterally, e.qg.
orally, e.g. in the formof tablets or capsules,

Preferrgq‘iJl Egg% %lﬁqggedigg)&; 2}};} Ilp?rgs’efng Er&eg{i#,{lx%ﬁlgﬁgéig?%gqjggéuﬁdl zg:gcs)’rding to

' in R! F@IRly 228 hjdtoP@S ¥ ,-©/ alRyl which i
ol P48, 85055, €1 KSR RoYAGERTRY o €y i
unsubstituteddes sutisbieted by 10T¢, ore€ p€gtaikoxy] Rétas dydragen, halogen, Ci-C4 alkyl

.. Adm ni stration,of. an a , €. 0,, ,a._coppaund,can be )
which iSaSHRSPREFLET BiPeUIEHEE bk onb Sy orDohe & AEBEENET bgosens R
is hydrb8&£br the takfehind & Issc=Fhes® CBRHMferdinREIKEC,-€, Glkyl which is

i njection, deposition, inplantation, suppositories,
unsubstitugdd pmspbstituted, byl ¥hE1-Suiabiy], anghernhacgytitallysaaceptablg, saly thereof,

is chenfiGaliy I OG e Tah0S, iR bSO R Sl P (N bR EFRRLR, | N

a S alned.” I'hj'ections can
be, e.g., intravenous, intradermal, subcutaneous,
i ntranmuscul ar or intraperitoneal. Inplan tation

Yet anpthen aspeet ofrtbeprasagt invpitian iaslitectad i@ adeetho@ A9 Ripdueing a pharma-
ceuticag R%P%os'i?i&{ %8%&?irgll gé(g?%g%e}?%%eﬁmt}ﬁggsz {Ig&rmr&mgqg f?lfxé’ Efgt&?i}t )znvention,

sterol rics
and fommwlatigmn tlendéreenedi édmsound with tphaemaoedticedly- paleprablel carriers and/or

excipiegé}st(ﬁgfegs_,%ggiﬁf@gqo@r;g{ q;etgazgg%%qfoﬁggblg{%g%%}naatél}{icgy csoelgposition, for

exampRUYPBE Sk eRd s?ét@lniéa’ﬂ?%%ﬁ@alﬂ@%? 2n$ @BnR&itional route, in particular
entericallycoatéd. Inhalation i"ncludes adm ni stering

enterallyhe.gagmlly, wigt in the faenafohblets caarcapsvhes, pawsnteraly, leeg. in the form of

. | ong or attached to a.carrier .that_.can £ absor bed..

mjecta@F1 Solutions O Syspgasians, FSQ)W&QZB,’ €8 |h gonneo _otloflﬁ, gels, Ointments or

creamsdbSHHaBbraf supPbsifirg Fbrnf Aerwelllkgovn fHihe pesdn R sRill and described
solvent, partial solvent or non-solvent. In many

in the regpsetive Nfaragireor an organic |iquid can be used. Yet
anot her aspect of the present invention is directed to
a pharmaceutical conposition that is

Administration of an agent, e.g., a compound can be accomplished by any method which al-
lows the agent to reach the target cells. These methods include, e.g., injection, deposition,
implantation, suppositories, oral ingestion, inhalation, topical administration, or any other
method of administration where access to the target cells by the agent is obtained. Injections
can be, e.g., intravenous, intradermal, subcutaneous, intramuscular or intraperitoneal. Implan-
tation includes inserting implantable drug delivery systems, e.g., microspheres, hydrogels,
polymeric reservoirs, cholesterol matrices, polymeric systems, e.g., matrix erosion and/or
diffusion systems and non-polymeric systems, e.g., compressed, fused or partially fused pel-

lets. Suppositories include glycerin suppositories. Oral ingestion doses can be enterically



produced according to the nethod as above. Another
aspect of the present invention relates to a nethod of
W@ p@atd43g7 cancer in a subject, conprising adm PCHERI0$IQN1552
an effective anmount of theilpharnmaceutical preparation
according to present invention to a subject in need of
coated SBihdlatibR aheT8Ads. adthRiRérafy the fprhd weAN&E heroSolSE &¢ idfhlator, either
from breast cancer, hepatocellular carcinoma, cervix,
alone o aftached i@ a churieg thascan ke gbsorbadd The paent cam be sugpended in liquid, e.g.,
. prokiferati | sord ve, P :ahl '
in dissfHE) of OG0 Toftha PO by 2o B sl Poidl 3plien?B fon-solvent. In
many daké3| WERT ofarforgapicadigRid ¢anthe Use@at i ng, reducing the
synptons of, or curing the disease or condition. The
i nvention also includes a nmethod for treating a
et anGl) EBterie ) fiscrf fr2ptbd RAARCAR S PEmAREEY Rofhposition that s
producad asverdifg p theintkthlod Beiboge.at ri sk for the di sease can
result from e.g., a famly history of the disease, a
genot ype which predis poses to the disease, or
Anoth&%?ﬁ:‘t of'the EVéMtqmeMHn%laﬁ’é'set@! 2 RR|RDI & ttrélﬁin?' cHf8&Cin a subject,
Anot her aspect of the present invention relates to a
comprising admizibieriag anteffective arheuntef theaphanmadeauticalgrepasatpon arsgrding to

pesen AL UHIRSCHA G L REkntSy AL LRl st

from bERALCEAHRBR hepRADYEI KIS a8diNGHIR, celriR GafcHicihd) dHg caftthditd, ARd colon
cancer or agents that nodul ate other prolijferative

cancer ¢F prdiferstive disprdges asrabovedtrefezably saigepatient israchymarebging. slreating

s men 05 S, PETIORA B, RSAE O, 0 AP s

or condidéh.f i ed nouse significantly reduced the nunber of
i ntestinal adenomat ous pol yps which progressed to
i nvasi ve carcinomas (Timerbeul, |I. et al. Testing the

The inb&dRRLL AL fachl eF%7%19&1%Bafg?'ﬁje§t'fhcgg%( shgﬁ%ctsg: ﬁéﬁeogorp@tiﬂ@?s?é as above,

I'n muri ne nodels ung an on “‘cancer. Proc Na
whereidaahkergodutichly fddise aintffeflldcqi@pdityd)as aBavet movidbd. Being at risk

o b GO HSB 215 51 Bk L LRI LY COMOUISE ke
poses th ifeSHEise, o phBictypie %ifm%)ﬂ)%lsi WiER bRUpbsteRtthé Hisfds@yr i n

A, a conpound derived Trom nyxobacteri um archangi um
gephyra, as a potent inducer of p27kipl expression.

Argyrin | nduces._apopt osi.s..i.nhunan cancer L]. i nes ..
Anothe.éﬁigffetc.ttJ %3}6 presel rlgy%)rgﬁ)ln e \;1??; ot_o 3 %o?st glmvl y.’w(f)g&em thd 2 dicament
furthericBAipEisesChddRidhhl pharinaddudicall Pai@ive Sndrodie £t itisdt nt@luld4@r®aticer, such as

vascul ature which | eads to destruction of tunour
breast ¢gneer, hepatocglplar carcinoma, cervix carcinoma, lung carcinoma, and colon cancer

or agents that modulate other proliferative diseases, such as anti-psoriasis agents.

The inventors recently demonstrated that expression of a stabilized version of p27kipl
(p27**'T187A) in a genetically modified mouse significantly reduced the number of intestinal
adenomatous polyps which progressed to invasive carcinomas (Timmerbeul, I. et al. Testing
the importance of p27 degradation by the SCFskp2 pathway in murine models of lung and
colon cancer. Proc Natl Acad Sci U S A 103, 14009-14 (2006)). Based on this work, the in-
ventors set out to identify compounds which lead to a re-expression of p27 in cancer tissues.
In this work the inventors identify Argyrin A, a compound derived from myxobacterium ar-

changium gephyra, as a potent inducer of p27kip1 expression. Argyrin A induces apoptosis in



Argyrin A functions are strictly dependent on the
expression of p27 kipl as neither tunmour cells nor
wepwetutusBT al cell s which do not express p27ki pPCT/EBPO$IAN1552
to this conpound. Surprisingly, the nolecular
mechani sm by which Argyrin A exerts its p27 dependent

humanb:hl@ée? g1t fhed 4HAGHLMOr kéndgbdfRUANHVA. BREBintly Ny mdhblfﬁF pRf7kP! it also

20S proteasone. To identify substances which
targetSttbe axisting fwaew vasculh@lreawfljn@slsa to| destrietiast op ARGy tlSlsme in vivo.
ntors ene at.ed based hi kL
areyrit, A EBchiflFPENT oo Rt md TP ey aBaCH T e tymour cll

nor endotgelaf célh&vlﬁ@bﬂb OE egpredy g7 R xeypbad td s &dmhpsIgds Surpnsmgly, the
increase in fluorescence was identi fied as Ar

molecwrclyecrha@&rn bEpYhige AUSYER /h&YcY ityipdd| depensisah bio Xglcal function is
through BRIkl 1fhich G A p8EBHcaBrgduCt derived from

r| um ar changirum gephyra (Sasse, F. et al.
Awgyrlns |nnu nosuppr essi ve cyclic pepti des from

xobacteria. _I.. Production, | ati on,
To ldeIBFfHPE%S%“r?ém“é‘éﬂh lepdi tq)%}rwgqaé%}n ‘E‘F SRiessien levels gfin2g| o the inven-

tors geﬁcrrg&ﬁod) cetPba éc'f' %1%[‘%1 &%@éﬁt ﬁgg“%%tc%e¥seeeﬁat§ﬁﬁ¥\@r1@%eftllléﬁé’ for de-

tonetry, gyr ferent cellular
tails). (Dineubﬁwrsabsta:hces awi‘g@lsemﬁeﬂ(ﬂlﬂstrdﬂgektsnmeasemarﬂumcmame was identi-

fied aszé?&r:y?ﬁlo C@[c gaﬁ e&uﬂé%gwle gl‘rn] Elsgﬂ %gt?agy%eeolgswltjied as a metabolic

producf aéﬁ&eﬂmn%ﬂoﬂabt@ﬁﬁmwg&gzgﬂ%‘é RAa\Bhdse 3. é\t’[ﬁ?Argyrms immu-
(breast cancer) and Hela (cerV|x carC|nona) cel

nosuppuesdive vevalic pppiidessfrem auyxtbaotaribyl. X redustian; @OIaﬁ@n,eplgélqonhemlcal

w0 Sr LI 80 ST A bS] B shqyp b o

cytomeftxga WEYHIRAI &MRrtd8 itWe dafférest clialak pheim e tat @ﬁn@b loBAC 5. While pri-
ure 5B). The tine course eerrl ment displayed jn

mary hpn@mfé)rp@astho&é%l Aung sppper) andaHCAd L @aloarfsamewewélls ptopped to
prohfel%?é cH o%rca&,zlzgllggl e{?‘i’xﬁl SﬁWESQ'?\Még,Oot Q{]q'ehggl et hg)lr hcancer) and

I noma m ne
HeLa (éélg'w tarcifoimadl wekdundeawget apmpﬁﬁ%kasmhoempb)easirmaﬂlcemk&se in the

s dye to in crease, inits stapilit he i nvento
sub G, hass,Taefiopnd B aPEPIPYF indyping SPRYIE O S hraspih s Stfigned By meas-
uring I%@CAlsﬁ%ghﬁnfahgn REiRE A So HadRSRATH P ISN @Hgdre 58). Figure

ws a quantrfication of the expression | evel s of
p27ki pl conpared to acti n in cycl ohexi m de treated

T RE e TG Y w—
in cell iy PNepeld id SWKS‘OQ@[nd'H‘CThRS&aI@& tarSinofa, ahd HeDAWRIRZ2To deter-
turnover mechani sns i nvol ve proteclytlc destruction of
mine whggher the Argyrin A induced change in p27 expression levels was due to an in-
crease in its stability the inventors measured the half life of p27klpl in HeLa and SW480 cells
in the presence and absence of Argyrin A. Figure 1C shows a quantification of the expression
levels of p27kipl compared to actin in cycloheximide treated cells which were incubated with
Argyrin A or left untreated. Argyrin A treatment results in a complete block in p27 turnover
in these cells. As all known p27 turnover mechanisms involve proteolytic destruction of the
protein by the 20S proteasome, the inventors next measured the activity of purified human
proteasomes after incubation with increasing amounts of Argyrin A. Figure 1D shows that
incubation of purified human 20S proteasome with Argyrin A led to a dose dependent inhibi-
tion of the caspase, trypsin and chymotrypsin like proteasome activities. Importantly the ex-

tent of proteasome inhibition by Argyrin A was comparable to what was measured with the
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The inventors’ analysis shows that while both proteasome inhibitors Argyrin A and borte-
zomib, are able to block proteasome activity in vitro only Argyrin A requires p27kipl expres-
sion to induce cell death. The inventors therefore decided to directly test the extent to which
the cellular effects of proteasome inhibition per se are influenced by p27kipl expression. For
this the inventors designed specific siRNA molecules which target the B1 (caspase-like activ-
ity), B 2 (trypsin-like activity) and BS (chymotrypsin-like activity) subunits of the mouse 20S-
proteasome. The inventors then reduced the expression of these subunits in embryonic fibro-
blasts derived from wildtype or p27*"' knockout cells and measured proteasome activity and

cell cycle distribution. Figure 2B and 2D show activity measurements for the caspase, chy-
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gene clustering based on their corresponding gene ontology terms indicates that while Argyrin
A and bortezomib both inhibit the 20S proteasome they cause very divergent pertubations on
the cellular level. From this data the inventors conclude that Bortezomib treatment affects
additional targets in the cell which result in the activation of various cellular responses

thereby making bortezomib induced cell death independent of p275P! expression.

The inventors recently demonstrated that p27*®! stabilization prevents the progression from
adenomatous polyps to invasive intestinal cancers. The inventors therefore tested if Argyrin A

induced p27kipl stabilization would be beneficial in the treatment of human colon cancer cell



MCF7 cells in response to Argyrin A or bortezom b and
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as these cell lines did not undergo apoptosis in vitro but instead arrested in the G1 phase. The
result of these experiments are shown in Figure 4A. While the reduction in tumour size was
not as pronounced as in SW480 derived xenotransplants the inventors still observed a signifi-
cant reduction in tumour volume after treatment with Argyrin A. Interestingly when SW480
or HCT116 derived tumours were explanted they uniformly showed a large necrotic area in
the centre of the tumour which was filled with blood and necrotic tumour tissue (Figure 4B).
This phenotype is often observed with drugs which interfere with blood vessel formation or
compounds which directly damage existing tumour vessels. The inventors therefore deter-

mined the microvessel density in tumour tissues (SW480 or HCT116) from mice which re-
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p27 only had a significant effect on the Arygrin A induced phenotype, reinforcing the conclu-

sion that Argyrin A exerts its biological functions through an increase in p275P! expression.

In this work the inventors identify the myxobacterium derived cyclical peptide Argyrin A as a
compound which exerts its biological functions by blocking the cellular turnover of p27kipl.
Stabilization of p27%P'led to either G1 arrest or apoptosis in different human tumour cells in
vitro. By treating xenotransplant tumours derived from human colon cancer cell lines the in-

ventors furthermore show that Argyrin A also affects the tumour vasculature. Its anti-
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tumor ingredients, such as paclitaxel and/or bortezomib.

Another aspect of the present invention relates to a method of treating cancer in a subject,
comprising administering an effective amount of the pharmaceutical preparation according to
present invention to a subject in need of said treatment. Preferably, said cancer is selected
from breast cancer, hepatocellular carcinoma, cervix carcinoma, lung carcinoma, and colon
cancer. Preferably, said patient is a human being. Treating is meant to include, e.g., prevent-

ing, treating, reducing the symptoms of;, or curing the disease or condition.
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The graphs shows a quantification of three independent experiments. d) Purified human eryth-
rocyte derived 20S proteasome was incubated with the indicated amounts of Argyrin A or
bortezomib and the activity of the caspase-, chymotrypsin- and trypsin-like proteasome activi-
ties were measured using fluorogenic peptide substrates specific for the different catalytic
activities. ¢) SW480 and HCT116 cell lines were incubated with Argyrin A. At the indicated
timepoints cells were lysed and the expression levels of p53, p21, Bax, NfkB and actin were

analysed by western blotting.
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determined at the indicated tinmepoints by west
cells and the activity of the different proteasome subunits was determined as described (Fig-

ure 1d). b) SW480 colon carcinoma cell lines mixed with matrigel were injected under the
skin of nu/nu mice to establish xenotransplant tumours. Treatment with Argyrin A or borte-
zomib was started when these tumours reached a volume of 200 mm?®. The graph shows a
quantification of tumour volumes at the indictated timepoints compared to the starting size
which was set as 100 (n=8 Argyrin A (0.15mg/kg bodyweight), n=4 Bortezomib (0.6 mg/kg
bodyweight), n=10 PBS/EtOH control ¢) All mice were weighed throughout the course of the
experiment. The graph shows the changes in body weight for mice treated with Argyrin A or
bortezomib. d) Determination of proteasome activity in tumour tissue after treatment with
bortezomib and Argyrin A. After a one time injection of the respective compounds tumours

were explanted at the indicated time points and proteasomes were extracted from the tumour
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left page?rsﬁlg\%g %r}])gf)trcl)gc Q4bthelial cells after treatment with Bortezomib e+f) HUVEC
cells were grown in endothel-cell basal medium supplemented with growth factors and con-
taining 2% FCS for 24h and treated with Argyrin A (1pM), bortezomib (10nM), siRNA
against p27, Argyrin A and siRNA or bortezomib and siRNA. Tube length (f) and blood ves-
sel like 23 structures were determined using photographs of HUVEC cultures. The micro-

graphs show representative examples of HUVEC cultures under the indicated conditions.

Figure 5 shows a) the chemical structure of Argyrin A b) The graph shows a quantification of

the percentage of apoptotic SW 480 cells as determined by a histone-associated-DNA-
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GFP fusiohnpréteiniy/HL adetlS. p27-GFP @RpreSding €dIRIWere $Elk@dd with neomycin and
tunours. Treatnment with Arg¥r| nnéaor bortezom b was

severalsindeneadeniiréones yease subgwbyrosl. -GFE gellsrivepst seeded in 384 well
plates (Corning) and incubated with a set of highly diverse natural products (part of the

of mic

Helmholtz Center for Infection Research myxobacterial metabolite collection) at a concentra-
tion of 70 nM. GFP emission was determined by fluorometric measurements using a Victor
1420 multilabel counter (Perkin Elmer) at 3h, 24h, 48h and 60h after the start of treatment.

The proteasome inhibitor MG132 was used as a positive control.

Cells and tissue culture
Primary human fibroblasts (HKI); HCT116 (colon cancer), MCF7 (breast cancer), CaCo (co-
lon cancer), A549 (Lung cancer), HeLa (cervical cancer) and immortalized MEFs were culti-

vated in DMEM supplemented with 5% FCS and 2 mg/ml penicillin/streptomycin. SW480
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cultures. The mcro graphs show representative

ingen).exanpl es of HUVEC cul tures under the indicated
conditions. Figure 5 shows a) the chemi cal structure
of Argyrin A b) The graph shows a quantification of

MTT dsbuyspApﬁﬁﬁingElo&f cytpoetgt i ¢ SW 480 cells as deternined
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p s show repr esentative exarrp es O | ow cyt onetric
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were deternined at the indicated ti nmepoi nt s. c)._ MCF7

910). Rlow gxtometne anpalyss pEcyliyred cells was done using a Becton Dickinson fluores-

cence cytometer as previously described (Malek, N.P. et al. A mouse knock-in model exposes
sequential proteolytic pathways that regulate p27Kipl in G1 and S phase. Nature 413, 323-7
(2001)). Analysis of the distribution of cells in the cell cycle and the sub-G1 fraction was
done using Cell Quest software. A histone-associated-DNA-fragments ELISA was used to
determine the number of apoptotic cells according to manufacturers instructions (Roche # 11

774425001).

siRNA
siRNA knockdown was performed using transfection reagent FuGene6 ® or HiPerFect trans-

fection reagent. Transfections were done using siRNA in a concentration of 0.2 nM for
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Primary human fibroblasts (HKI); HCTI 16 (col on

cancer), MCF7 (breast cancer), CaCo (co |on cancer),
Psmb5H%68783ung cancer), HelLa (cervical cancer) and

[ A ated BYERM
P G TR A B e T (e WY, )
backwgréni eGGIG AU 6 CrAA AAA GCASAEBC 3 EQ IDA¥d.d) cancer)
were cultivated in MC Coy ' s nedia supplenmented with
5% FCS and 2 ng/m penicillin/streptonycin.
PSMBDIDI108¢2s, Western Blotting, |nmunofluorescence,

I mmunohi st ochem st r{]
PSMBI1 forward: 5'-GACUGUCUUACGCUGACAALtt -3 (SEQ ID No. 9)

backward: 5’-UUGUCAGCGUAAGACAGUCtc -3 (SEQ ID No. 10)

PSMB2:1D:105614
PSMB?2 forward: 5°'-GAUAUUACUCCUGUGUGUUtt -3" (SEQ ID No. 11)
backward: 5*-AACACACAGGAGUAAUAUCHt -3" (SEQ ID No. 12)

PSMBS:ID:105622
PSMBS5 forward: 5-GAAGAGCCAGGAAUCGAAALt -3' (SEQ ID No. 13)
backward: 5"-UUUCGAUUCCUGGCCUUCtg -3* (SEQ ID No. 14)

Proteasome purification, Proteasome assays
Proteasome assays with purified 20S proteasome were performed as previously described

(Lightcap, E.S. et al. Proteasome inhibition measurements: clinical application. Clin Chem 46,
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For profads e kxiractidndtons whold bleod, tirzeal wheld isovdsclpdiR tarseregh@wed and
Bect on Di cki nson fl uores cence cytoneter as previously

lysed iny@sicpaliseyolpmss erld Ixsipbulfer @ mMAERTAs HRBL Lyispesyge spun down

o 4 AP RAUEAGRERIA SR 5! A LML vt
of protéinaby@ngratidn tdirg dicsdmadsiet proreimndssaye(Riarce,/Rdadkéordelll).

cycle and the sub-d3@ fraction was done using Cell
Quest software. A histone-associ at ed- DNA-fragnments

Proteas%He%sé@@%sH%eﬁok@s&ﬁé SUATIEE fofRecdIdMRalss®ds e RaddCout in a 100
cells accordi'ng to manufacturers instructions (Roche #

uL readtfon7vodwne ©ontpining BAME proteasome extract, 50 mmol/L EDTA and 60 pmol/L
fluorogenic substrate (chymotrypsin-like(CT-L), trypsin-like(T-L) or caspase-like (C-L)) in
ATP/DTT lysis buffer at 37°C The assay buffer was supplemented with a final concentration
of 0.05% SDS for the evaluation of the chymotrypsin-like activity and caspase-like activity.
The rate of cleavage of fluorogenic peptide substrates was determined by monitoring the fluo-
rescence of released amonomethylcoumarin using a Victor 1420 Multilabel counter (Wallac)

at an excitation wavelength of 395 nm and emission wavelength of 460 nm over a period of

60 min.

HMVEC culture, in vitro capillary-like tube structure formation assay and im-
munofluorescence

Primary microvascular endothelial cells (HMVEC) were isolated from human foreskin. The
cells were kept at 37 °C and 10 % CO2 in EGM-2 MV from Cambrex which includes the
basal medium (EBM-2), FBS, hydrocortisone, hFGF-B, VEGF, R3-IGF, ascorbic acid, hEGF,



si RNA knockdown was performed using transfection
reagent FuGene (r) or Hi PerFect transfection reagent.
Wae@AL804381 i ons were done using si RNA i n a concRCI/ER200$001552
of 0.2 nMforPsnbl, Psnb2, 20SMBI, PSMB2 and CDKN B and
in a concentration of 0.4 nMfor Psnb5 and PSMB5. Al |l
gentam$difthAd WRpBoteHE imh The @ffeétan {rOA.- orfbdrtetdMibSolth ¥i#é angiogenesis
forward: S - CGUAAACAGCUCGAAUUAALt N (SEQ I D No. 1)
was defeamingdry: matrigelgapilamadiketuhstoctyre formagpm asgaynd'o expmine the ef-

et of R Wt e s (g, VG e i 96vel

d Wte LGABANKCgel (BD HKibfi2ncks,M354298) and exposed to argyrin A
Psrrbz I D70480 Psnb2 forward:
or bortezomtp ExsAereA nghverkeafighe. strucusgsrom thyse randogly ichaseg fields were

o g M PR Sl {5y o 0 e e v

an Axib Vi$ion 37]) Z&iscéanzerd and seBEEBAGERALMIYNBEAGSghh 3hd (lféEQ’matlon of
8 PSI\/Bl | D1C6612 PSMBI forward:
closed gessg

KGGCUGACAALt -3' (SEQ ID No. 9) backwar d:
5 - UUGUCAGCGUAAGACAGUCE c -3 (SEQ I D No. 10)
PSVB2: 1 D: 105614 PSMB2 f orwar d:

XenotransBANASIARSCCUGUGUGULL t - - 3 (SEQID No. 11) backwar d:

1x107 gg@A C@W@é’%@g&l &P@é{?la:o ters DlefEMlml:dlum and 100 microliters

matrlge'i) WA s 03 NMRL /AR Maice 1 Bimbag kgbeww dor approx.
- UUUCGAUUCCUGGCCUUC g SEQ I.D No. 14) Proteasone
18 daypumnpf theat qeg@edmmgg%gzas{ @Qrsm3). Tumour size was measured with a

digital calliper and calculated with the help of the following formula:(Length x width2)* n/6.
All experiments were done after review and in accordance with the animal rights and protec-

tion agencies of Lower Saxony, Germany.

EM

Small specimens of the tumour were fixed in 2.5% glutaraldehyde (Polysciences, Warrington,
PA, USA) in 0.1 M sodium cacodylate, pH 7.3 and postfixed with 2% osmium tetroxide
(Polysciences) in the same buffer. After dehydration in graded alcohols they were embedded
in Epon (Serva, Heidelberg, Germany). Thin sections stained with uranyl acetate and lead
citrate were examined in a Philips EM 301 electron microscope. The electron micrographs

were selected, digitalized, and processed using Adobe Photoshop 6.0.

DNA Microarray Hybridization and Analysis.

Quality and integrity of the total RNA isolated was controlled by running all samples on an
Agilent Technologies 2100 Bioanalyzer (Agilent Technologies; Waldbronn, Germany). For
biotin-labelled target synthesis starting from 3 pg of total RNA, reactions were performed
using standard protocols supplied by the manufacturer (Affymetrix; Santa Clara, CA). In each
case 10pg of labelled cRNA were hybridized to an identical lot of Affymetrix GeneChips
HG-U133 2.0 for 16 hours at 45°C. After hybridisation the GeneChips were washed, stained

with SA-PE and read using an Affymetrix GeneChip fluidic station and scanner.



Prot easone assays with purified 20S prot easone were
perfornmed as previously described (Lightcap, E S. et
W@RewsPosEasone i nhibition nmeasurenments: cli ni BEI/EP2008/001552
application. din Chem 46, 873-83 (2000)) using
erythrocyte-derived 20S prot easone (Bi onol
Data AdalRignat i onal , #LP PW8720) and fluorometric substrates
Succ- LLVY- AMC, BZ- VGR- AMC and Z-Lle- AMC (Bi onol
Analysisnofemicrpamaya Hata | wasPpgbosied atsingr tis A TrmesixdC@S 3.2 prftware. For

roma BT 5 LR oI RERATRREL BELAG MG, uin

the defa\@ ¢dlu&est GCO8W B rihe dntide dt4 sethwas depasaedbh e public GEO database
selectivity and specificity of the proteasone
server i Ri M{AMEs cappliantdopmt - i3sevailahle updser) acresseamagy GRE$565. The

correlaﬁgn cge%ﬁgfegt(sﬁo("?{%gﬁ)&f arT \%H detfi@lils (MEF or MCF-7) or
I'ssue sanpl e honogenate unour sections) were

re-suspended in Ik ATP/DTT lysis buffer (10 mmol /L

Tris-HA (pH7.8), 5 mmol /L ATP, O0.5mmol /L DTT, 5

A A L Y0 Andy,i ncubated on ice for 10 m nutes,

E;Kfollgméd ﬁ@ggg%icaf?on for 15 seconds. The |ysates
were centrifuged at 400 x g for 10 mn at 4C, and the
resul ting supernatant con taining proteasones was
I -80_0C \ -t ddj t.J % C I :

where 3 B e Soraflin Kl a8 oRCHRIO Bray’ B b SP A (o Fhspective
means Wad staidsd ded aticisn andin ¢otheaamber ¢@ff idnes in easls asray. Fiuactenal cluster-

. Rockford, IL). For proteasqme extraction fram whol e

ing bassd iy gene BYkSXNEIR b*fea%aeré%qme%%ﬂi%fsr%ﬁés‘fthﬁe@traﬁgene, La
¢Ased in 2-3 pellet volunmes cold lysis buffer (5 nmM

Jolla, Agsr
EDTA, pH 8.0). Lysates were spun down at 4C and the
supernatant was transferred to a fresh tube. 5m was

Stati tarenlfor the determ nation of protein concentration

tatistical anAlYSI% oo assi e protein assay (Pierce, Rockford,

StatistitdDanalf5ie AR AR S AYihg BdicRBoRIEXCERRBWArQUF hot sfted bidtwise, all
cells or tissues were carried out in a 100 nL reaction

data arg giresented gatragan g SED (ereprprast eassert TR tp 4t figwes)ndsergroup com-
. EDTA and 6 fd i.c.S . .
prison 0 SRS BP LA ORY BBy g 0.0 were i

preted fedepatsstdtiskieal(signifigancet ATP/ DTT |ysis buffer at 37C The

assay buffer was supplenented with a fina
concentration of 0.05% SDS for the evaluation of the

Gener%tﬁymgéﬁé}i -{;élh‘fn@gg be io?%ér%ﬂﬁistﬁ?&pase' like activity.

e rate of cleavage o uor ogeni c peptide substrates
Human\p7cN A 1(in plesnidyvevtori €32+ nyas Higested withcBadlcandBamH1, and the
resulti o Qegan?ej)g é\f%s lggﬁﬁté?t%% gé;ﬁr&grglfzgio%silnpogthg v\efcl:tg; }())éGll"é-%\? 1 (Clontech) that
was cut with the same restriction enzymes. Thus, a reading frame shift fusion with the GFP as
contained in the pEGFP-vector was generated. The plasmid was then transfected into Hela
cells, and, following selection of the cells with kanamycin, cellular clones were isolated
which had the plasmid integrated stably into their chromosome. The expression of the

p27EGFP proteins was confirmed using Western blots and immune precipitations for both

p27 and GFP.

Effect of different argyrin-derivatives



at an excitation wavel ength of 395 nm and em ssion
wavel ength of 460 run over a period of 60 mn. HWEC
W@ Bae487 i n vitro capillary-1ike tube struct uP@I/EP2008/001552
formati on assay and i m nmun@8| uorescence Primary
m crovascul ar endothelial cells (HWEC) were isol ated
The fonwmghmmuﬁﬂaem fhe &t&tst:@ﬂ ngyﬂmﬂ&lmﬂ&s Al to3 dAGwanéhncer cell
% CO2 i n EGW from Canbrex which includes the
lines, Pblés@ewweenr@wpmmww A8(5(colgrivanee) tinswes o figstthesfficacy, a p27-
R3- I GF, ascorbic acid, hEGF gentam cin and
bortezom b on

GFP'CIQ%WSf 455dei .

The effect of argyrin A or

in vitro angi ogenesis was deternm ned by nmatri gel
capi |l lary-like tube structure formation assay. To
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calculated with the help of the follow ng fornmula:

*The ((}Fplfﬁlbfbs&ﬂ&divb]s?)déteﬁhﬁled%ér BAQS' hft@nh s24ke irubiativen of the clone
review and i n accordance with the ani mal

H15GFé)nEi27pré‘%Ié’c°Qu BAC;agfEYiK T @ECIRFMA)oWIh ﬂyasitff?yent@égyfahgier“@mves (500
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line; analysis

followﬁxgt%ﬁcf\gﬁ'q+ test). Since all derivatives with the exception of E and F show a biphasic
progression of inhibition with a plateau at 50% inhibition, the determination of an IC-50-

value is difficult. It can be seen that argyrin F is particularly effective and thus preferred.



in Epon (Serva, Heidelberg, Germany). Thin sections
stained with uranyl acetate and lead citrate were
wez@sil387 in a Philips EM 301 el ectron m cr osCPEEEPZ0&001552
el ectron m crographs were gl ected, digitalized, and
processed usi ng Adobe Phot oshop 6.0. DNA M croarray
Hybri di zati on and Analysis. Quality and integrity of
the total RNA isolated was controlled by running al
sanpl es on an Agil ent Technol ogi es 2100 Bi oanal yzer
(Agi |l ent Technol ogi es; Wal dbronn, Germany). For
biotin-|abelled target synthesis starting from3 ng of
total RNA, reactions were perforned using standard
protocol s supplied by the manufacturer (Affynetrix;
Santa Clara, CA). In eachClBa®ms 10my of |abelled cRNA
were hybridized to an identical |ot of Affynetrix
GeneChips HGU 33 2.0 for 16 hours at 45C After
1. Use bfbeodpowid afithé femGenke Chi ps wer e washed, stained with
SA-PE and read using an Affymetrix GeneChip fluidic
station and scanner. Data Anal ysis Analysis of
mcroarray dat a vvas perforrred using the Affynetrix
softma normal i zation all array

er| sc ed to target intensity of 150,
ot (=3 STV ge@q- val ues of GCOS 1.2. The
entir data dep |ted on the public GEO

Rﬁdata in a iant format and is
}v it Ie u er acces g . '
ficient for a pair of r

maQ:* i - m)]/n{sa * sb) V\,here z

A a'r@y a, b| are the sig ‘ ;

x(he r means a‘qNst an rd devtlons and nis
|th |te array. Fu tlonal cluster

HN ng b e gene terrrs wer e perfornmed using
e La Jolla, CA).
. [ ysi s} tat| Hcal anal ysis was carried
sin

u Mcr z)ft @cel feware. |f not stated
ot hervvl se, all data are pregsented as nmean +/ - SD
(error bars represenR D all figures). Intergroup
com

(formula I)

wherein

R' and R? independently are hydrogen, C;-Cy4 alkyl which is unsubstituted or substituted by
OH, or C;-C4 alkoxy;

R is hydrogen, C,-Cg alkyl which is unsubstituted or substituted by OH or OR, wherein R is
selected from hydrogen, C;-C4 alkyl, aryl or acetyl,

RY is hydrogen, halogen, C,-C4 alkyl which is unsubstituted or substituted by OH, or C;-C,4
alkoxy;

R’ is hydrogen or halogen;

R® is hydrogen or C,-C, alkyl; and



pari sons were perfornmed by two-tailed student t test.
Probability values of p<0.05 were inter preted to

waleovstiesdst at i stical significance. Generation OPCT/EP2008/001552
p27- GFP-cell line as reporBer construct Human p27cDNA
(in plasmd vector CS2+) was digested with EcoRl and

X is CBeftlor MW Wh&relriFRULS €NC, BIGYWRIh YamshbstRited oAEdRtituted by -S-
gel purification into the véctor pEGFP-N (d ontech)

C1-Cq alkut andoshagmaceniticillyt #aseptable seksstheieef,i on enzynmes. Thus,

orthe B BRGS S bATRaF b s Bt e P o BGRB8 bty can
cer, in & Bgbjedtr ansfected into Hela cells, and, follow ng

sel ection of the cells with kananycin, cellular clones
were isolated which had the plasm d integrated stably

L 0L Oy ' 0, . The expression of the p27EG-P
2. Use%%g?%ﬁggd%@gb\ﬁﬁégﬁd usi ng Western bl ots and i mmune

R!, R pind ® ’pintigiendaslyf e Hydidgen2C,-apdikFRhidhf it @mtutstituted or substituted
different argyrin-derivativesThe follow ng table
by OHqrifielr4 3lkQX¥:he ef fects of argyrin-derivatives A to H

R* is h%@{f’%é‘& 1%2%%‘?1[ e, ali()isl.r\gﬁich i u@&ﬁﬁ%h%r%ﬁﬁ&itgg@aggl? or Cy-C4

on cancer I'n order to test the
alkoxya p27- GFP-clone was used. Effect of different
s. .argyrin-derivatives *The G-P-fl uorescence was
R 15}%‘%8 THRPE58r FACS after a 24h incubation of the

R®is hfdr@%kfh SHIGGEPIRAT ahdieLa- cel | 1ine; cervix-carcinoma)
. With the dj fergnt7ar%yri n-derivatives (500 ng/m).
X is C=ENb or fdIR cwhereimt Rats OnCofilkal sditdhais ugsyhstifused or substituted by -S-

e LB e B e,

line; analysis followng an MIT-test). Since all
derivatives with the exception of E and F show a
3. Use gricpriling to ¢risyt €53i Wheth j nhi bition with a pl ateau at

1. % i nhi it e ] L.pn. of an 1 C 50- val ue

R'is h)?cgc{%%nfn(gl @aﬁﬁl%s%ﬂ]\t%& ?ér?ﬂ %ggge@ é%’ %{)ﬁfﬁl’ argyrin F is

R? is hpdrogérced @f-Cy abdyf ehichvie uasubstitutesl qrrsebstitnted bl Gl & g Amethyl or hy-
Use of a conpound of the formula I (formula I)

droxymethyl,;

R? is hydrogen or C;-C4 alkoxy, e.g. methoxy;

R* is hydrogen or unsubstituted C;-Cy alkyl, e.g. methyl;

R’ is hydrogen or bromo;

Réis hydrogen or methyl; and

X is C=CH, or CHR wherein R’ is methyl which is unsubstituted or substituted by -S-ethyl,

and pharmaceutically acceptable salts thereof.

4. Use according to any of claims 1 to 3, wherein
R'is hydrogen or methyl;

R? is methyl or hydroxymethyl;

R?is hydrogen or methoxy;

R* is hydrogen or methyl;

R’ is hydrogen;

R® is methyl; and

X is C=CH,,



wherein R1 and R2 i ndependently are hydrogen, C -C4
al kyl which is unsubstituted or substituted by OH or
w@200840488koxy; R3 is hydrogen, C -C al kyl whi cPCT/BP2008/001552

unsubstituted or substitutéd by OH or OR, wherein Ris
sel ected from hydrogen, Cl-C4 al kyl, aryl or acetyl,

and phi¥haceutitufly a8&iptablesD@ehereds. - C4 al kyl which is
unsubstituted or substituted by OH or C -C4 al koxy;
R5 is hydrogen or halogen; R6 is hydrogen or G -C4

[ kvl.: andX | = r RY.. rel ' ] - Kyl
5. s Btliog PR B AR Bl s G Gt o
al kyl , and pharmaceutically acceptable salts thereof,

for the production of a nedicanment for the treatnent
of a prolifeative disease, preferably can cer, in a

subj e 2. fUsd\ according to claim1, wherein R1, R2,
n re hydrogen, ¢ -C alkyl which is
unsybst i or spbstituted/by XH, or CpC 4 al koxy;

R4 _VJs hyérogen, mMNogem. C - gl kyl which is
uNsubstituted or sub3titul t , or G -C 4 al koxy;
R i s hydrogen or hallogen! R&is hydrogen or Cl-C4
AL~ and X is 0y CHAHwherein R7 is G-C 4
al kyf whijch id unspbstituted or substituted by -SC -C4

HN N necewgi cal |y acceptable salts thereof.
3l Usgyaccordingl to ¢l ai mQMe 2, wherein RL is
k@drogisn or unsUbstigyted/CG-C 4 alkyl, e.g. nethyl;
R2 is hydrogen or yl which is unsubstituted
or substituted by et hyl or hydroxynethyl; R3
i s hydrogen or C - e.g. nethoxy;

or, in particular, argyrin F, and pharmaceutically acceptable salts thereof.

6. Use according to any of claims 1 to 5, wherein the subject is a mammal, in particular a hu-

man.

7. Use according to any of claims 1 to 6, wherein the treatment of cancer comprises blocking
tumor cell growth, blocking, and/or destroying the existing tumour vasculature, treatment of
breast cancer, treatment of hepatocellular carcinoma, treatment of cervix carcinoma, treatment
of lung carcinoma, treatment of multiple myeloma, and/or treatment of colon cancer, or the

treatment of psoriasis.

8. Use according to any of claims 1 to 7, wherein the medicament further comprises addi-

tional pharmaceutically active anti-tumor ingredients, such as paclitaxel.

9. Use according to any of claims 1 to 8, wherein the compound is administered at a dose of
0.01 mg to 200 mg/kg, preferably at a dose of 0.01 mg to 100 mg/kg, most preferably at a
dose of 0.02 mg to 10 mg/kg.

10. A method for screening a compound for the ability to inhibit the degradation of p27, com-
prising

contacting a cell with a compound suspected to inhibit the degradation of p27,



R4 is hydrogen or unsubstituted G -C 4 al kyl, e.qg.
methyl; R5 is hydrogen or brono; R6 is hydrogen or
woredokstd438and X is C=CH2 or CHR7 wherein R7 is P&L/Bp1008/001552
which is unsubstituted or smbstituted by -S-ethyl, and
pharmaceutically acceptable salts thereof. 4. Use
assaymgCtﬁ@ rc@htegtst of 8 )eellftoCdetdriiinel tHeCandourithader bidtdgical activity of p27
hydrogen or nmethyl; R2 is nmethyl or hydroxynmethyl; R3
and/orﬂ‘é'}cﬁklﬁb’%lﬁéﬁt‘tﬁs thoxy; R4 is hydrogen or nethyl; R5

d LSoife
compalfe HECHAEHIne oI AP, bioMiftal ab b EEB27E thg cell el sams
with thaaaoudi agl/érobialogical activatyrof p27top thk, cellhect statukes found without the
compound has the followng formula or, in particular,
Compo‘éffcbyri n F, and pharnmaceutically acceptable salts
whereih B&hER % oPsaid’s oﬁﬁ?&{cﬁ'bﬁﬁof c%[‘)(ctﬁfl tyd e Porlthk e cycle status is
wher el esu ject 1s a nma In“particular a
indicativarfor ﬁcomjxalnddhamdhubgs the Cbggad@tﬁomd)fa)?ﬂs 1to 6, vvher ein
the treatnment of cancer conprises bl ocking tunor cell
grow h, bl ocking, and/or destroying the existing
11. Thd HERHAE of 35! L WhRreih §iRAdeME b t@hoPE@PS ceflaeSEuch as a breast can-
treatment of heépatocellular carci noma, treat nent of
cer cellcbmm|axhapat0@¢1hdnlacarcmemarmﬂth®f alcgrvix earcinomnesll line, a lung carci-
eI oma, and/or treatnment of
noma cggl?lg %oégrcown cteﬂga hment of psoriasis. 8. Use
accord| ng to any of cI aims 1 to 7, wherein the
canment further conprises addi tignal

12. Th%ﬁ’&?h?éd{f&ﬂarl@alq 9r hbtwheseinihs amguasrofinidmaRNénpisthe apaynt of a fu-
sion pr@t%x Jh'efsﬁﬁ‘?lGFIQ is h@t@n@fﬁ?&’r ding to any of claims 1 to

erel he conpoun S adm nistered at a dose of

13. The method according to any of claims 10 to 12, wherein the compound influences the

proteasomic degradation of p27.

14. The method according to any of claims 10 to 13, wherein the method further comprises a

chemical modification of the compound as identified.

15. The method according to claim 14, wherein a compound according to formula I



0.01 ng to 200 ng/ kg, preferably at a dose of 0.01 ng

to 100 ng/ kg, nost preferably at a dose of 0.02 ng to
waosgh4sgr 10. A nmethod for screening a conpouPdI/EP2008/001552

the ability to inhibit the3segradati on of p27, com

prising contacting a cell with a conpound suspected to

i nhi bit the deg d n of p27;assaying the contents
of the to ne t he amount and/ or bi ol ogi ca
a IVI and r th ell cycle status; and

unt and/ or bi ol ogi cal

actlvty of 2270 the eII cycle status with the
am)u nd/ bi ol ogi [ of p27 or the cell
R rc t&t uét as found ‘h GH% 3
chqange of said anount and/ bi ol od
Qr the cell cycle stat is indlcati
of)rrp’b@ hat inhibits the adat I"oR-0f .
t'g; i m 10, wHeiNin the cell &atum)r cel l
lor I|n suclHas a preast can cef'cell line, a
epat/@el I uI camgi no Il Iine, a cervix carcinom
cCIh’ "a g caggr e cell line, and/or a colon
- caljfger c [ 12.m The @®hod of claim 10 or 11,

wh@ei n the ambudt ofOp27 nRNZ or the anount of a fu
sion protein, such as p27-&P, is determ ned. 13. The
nmet hod accordingto QN Xl ainms 10 to 12, wherein
t he compound i nfl uences } Rr ot easomi ¢ degradation of
p27. 14. The nethod ac f clains 10 to
13, wherein the nethod ses a chem cal
nmodi fication of the conpou
met hod according to clai gw 1 Hrein a conpound
according to formula I (R : wherein R1 and R2
i ndependently are hydrogen, C1-C al kyl which is
P Fageubstitut ed or substituted by OH, or G -C al koxy; R3
(formufad) v gr ogen: C1-Cg al kyl which is unsubstituted or
whereigubstituted by OH or OR wherein Ris

R! and R? independently are hydrogen, C,-C4 alkyl which is unsubstituted or substituted by
OH, or C,-C;4 alkoxy;

R} is hydrogen; C;-Cg alkyl which is unsubstituted or substituted by OH; or OR, wherein R is
selected from hydrogen, C,-C4 alkyl, aryl or acetyl;

R is hydrogen, halogen, C,-C4 alkyl which is unsubstituted or substituted by OH, or C;-C4
alkoxy;

R’ is hydrogen or halogen;

R®is hydrogen or C,-C4 alkyl; and

X is C=CH, or CHR’ wherein R’ is C;-C,4 alkyl which is unsubstituted or substituted by -S-
C,-C4 alkyl, and pharmaceutically acceptable salts thereof, is chemically modified by semi-

synthesis or total synthesis.
16. Method for producing a pharmaceutical composition, comprising a method according to
any of claims 10 to 14, and formulating the screened compound with pharmaceutically ac-

ceptable carriers and/or excipients.

17. A pharmaceutical composition, produced according to claim 15.



sel ected from hydrogen, G -C4 al kyl, aryl or acetyl;
R4 is hydrogen, halogen, ClL-C4 al kyl which is
wap®shest ut ed or substituted by OH or CpC al ROKEP20RE5001552
i s hydrogen or hal ogen; R63#s hydrogen or C -C4 al kyl;
and X is C=CH2 or CHR7 wherein R7 is C -C4 al kyl which
is unsubstituted or substituted by -SC - &4 al kyl, and
pharmaceutical ly accept abl e salts thereof, is
18. A reﬁbﬁﬁl eRITF3tNGANESTdl aspblesheyprisig pdmigisterigan effective amount of
the phﬁ%gééﬁﬁéélsp‘r n&a@atdﬂc@@&iu{ 0?2[1 dfbct'o%gsu egm%@& ©¥64id Featment.
conpositio risin accol Ing to any o
cI ai ms 10 to 14, and for rrul atl ng t he screened conpound

pharmaceutically ac ceptable c rners and/ ar .

19. A reszté% PEHea{Ing cancer 1p aehiec e RIng frngrAn ﬁf?%awe agrount of
acomp%ﬁﬁ@[)fdfhg%ﬁxﬂllﬁa' m 15.18. A nethod of treating cancer

in a subject conprising adm nistering an effective

anmount of the pharnaceutical preparation according to

claim16 to a subject in need of said treatnent. 19. A

met hod of treat - Chhcer in a subject conprising

adni ni stlring ah effective amount of a compound of the

f D a.-N{ Gida SOV whest@ n R1 and R2 independent!y
are%roge C1- M IkQ which is unsubstituted or

5sub tedl CH, or C A atﬁaxy R3 is hydrogen;
ng‘hj yl ichis H @d or subs ted by

. wherein Rls sefected f C-C
aI&Zm aryl or acetyl; R4 |s hydron Cl-4
|s unsubstltut r sub S ¢/OH, or
)@ R5 is h gen & hal ogbh;
| ycﬂg@n ory ’_ill k and

HN{ .G N<
¢ H\N’C\C N c C%\i

. 8 H H2 'Ol Hz
R‘
(formula I)

wherein

R' and R? independently are hydrogen, C,-C4 alkyl which is unsubstituted or substituted by
OH, or C,-C,4 alkoxy;

R? is hydrogen; C,-Cg alkyl which is unsubstituted or substituted by OH; or OR, wherein R is
selected from hydrogen, C;-C4 alkyl, aryl or acetyl,;

R* is hydrogen, halogen, C;-C4 alkyl which is unsubstituted or substituted by OH, or C,-C,4
alkoxy;

R’ is hydrogen or halogen;

R® is hydrogen or C;-C4 alkyl; and

X is C=CH, or CHR? wherein R is C;-C4 alkyl which is unsubstituted or substituted by -S-
Ci-C4 alkyl, and pharmaceutically acceptable salts thereof,



Xis C=CH2 or CHR7 wherein R7 is C-C4 alkyl which is

unsubstituted or substituted by -SC - C al kyl, and
Wehmsieuseut i cal | y acceptabl e salts thereof, f orP€TEP2008/001552

producti on of a nedi canent 3for the treatnent of cancer

in a subject. 20. The nethod according to claim 19,

for the PRAJUEHGh btla mBdicamBst BB tHeNFaRRAH @R tdnteRina cpgen, C
-C al kyl which is unsubstituted or substituted by OH,

or CpC al koxy; R4 is hydrogen, hal ogen, C1-C al kyl
whi ch .i s unsubstjtuted or substituted by OH or C -4

20. Theaﬁ“ﬁ@&??;ac“F%td]ingq?]f/&?%g}éhngrehnal ogen; R6 is hydrogen or

R', R?, Ghd R’ahlsflend@ntl) afe ihydfogehi2C PC; RV whitdrie iunsibstitged dr Substituted
al kyl which is unsubstituted or substituted by -SC -C

by OHa0rilntCs dlkekYshar maceut i cal |y acceptabl e salts thereof.

R 5o TREICE SR IRk B, G Biannt Syt 0rfr .
alkoxyR2 i s hydrogen or C -C4 al kyl which is unsubstituted

s. O substituted by OH, e.g. nmethyl or hydroxymethyl; R3
R” is hydroggpqpr °Br C -C4 al koxy, e.g. nethoxy; R4 is

RS is h%g%&g&rtl%“ Hgﬂggg&i tuted C -C4 alkyl, e.g. nethyl; R5

ydrogen or"brono; R6 is hydrogen or nmethyl; and X
X is C¥6HCoCRMRr wintiein Rhisr @i-64 Rikyl svhinht is yinswlstitited er substituted by -S-
ubstituted ar substituted by -S:ethyl, and
Ci-Cq %@r?@c@@f‘?ﬁ%ﬂ“ﬂﬁal c%cgﬁ?tﬁﬁlf’ég%sa%f’@of'her eof . 22. The
nmet hod according to any of clains 19 to 21, wherein Rl
is hydrogen or nethyl; R2 is nmethyl or hydroxynethyl;
21. ThR@ethod agenrdipgrio elaimdPras); whereins hydr ogen or et hyl ;

R' is hydrogen or unsubstituted C;-C, alkyl, e.g. methyl;

R? is hydrogen or C,-C, alkyl which is unsubstituted or substituted by OH, e.g. methyl or hy-
droxymethyl;

R? is hydrogen or C;-Cy alkoxy, e.g. methoxy;

R* is hydrogen or unsubstituted C;-Cy alkyl, e.g. methyl;

R’ is hydrogen or bromo;

R® is hydrogen or methyl; and

X is C=CH, or CHR” wherein R is methyl which is unsubstituted or substituted by -S-ethyl,

and pharmaceutically acceptable salts thereof.

22. The method according to any of claims 19 to 21, wherein
R'is hydrogen or methyl;

R? is methyl or hydroxymethyl;

R? is hydrogen or methoxy;

R* is hydrogen or methyl;

R’ is hydrogen;

R® is methyl; and

X is C=CH,,

and pharmaceutically acceptable salts thereof.



R5 is hydrogen; R6 is nethyl; and X is C=CH2, and
phar maceutically acceptable salts thereof.23. The
WOorgaoRae3dtcording to any of clainms 19 to 22, wWAEF/EP2W08/001552
the compound is selected fBomargyrin A, argyrin F
and pharmaceutically acceptable salts thereof. 24. The
23. Thewidfesl feertisk f&aﬂ)ﬂoﬁﬂ&in@f l%ﬂoalmhk&uﬁ the2compéigdds Belected from
the subject is a mamal par ticular a human. 25.
argyrin cargysim Bdarakﬁ@r@aeﬁglt%bawemﬁblé|saht&1%wt99 to 24,
wherein the treatnent of cancer com prises blocking
tunor cell growth, blocking, and/or destroying the
24. Thesietiadn@cordinpuo angfclatms U9 & 23 rveledremnhe siibjéut €08 mammal, in par-
cancer, treatnment of hepatocellul ar carcinoma
ticular g hgBAReNt of cervi x carci nonm, treatnent of |ung
carci noma, treatnent of nultiple nyel oma, and/or
treatnment of colon cancer, or the treatnment of
25. Thpswmthab acordifg td hey wEthaids 46 dor2d| mietein dheytredftmehtaoisancer com-

e Gt 2L e B CSBO L o OB 5w v
ture, tk&ﬁfeﬁfi bEBEhist Sdiebr, alﬁzaﬁﬁ'@dt'df ?Lto@élﬂflé}rca@élﬁbﬁéoffbgmegg of cervix

he net hod accordlng to any of clains 19 to
carcmqm tesaimendiod lyngt ¢aseinomng, @eaﬁmngtrpfbgulm]@le myeloma, and/or treatment of

colon cancer, or the treatment of psoriasis.
26. The method according to any of claims 19 to 25, wherein the medicament further com-
prises additional pharmaceutically active anti-tumor ingredients, such as paclitaxel and/or

bortezomib.

27. The method according to any of claims 19 to 26, wherein said patient is a human being.



