WO 2010/ 070078PCT/ EP2009/ 067470 1 ANTI CANCER COVPOUNDS FI ELD OF THE

| NVENTI ON The present invention relates to new anti cancer
conpoundswo2omheaoeraceut i cal conpositions contai ni ng t herCam®2eesT4700SE as
anti cancer agents. BACKGROUND OF THE | NVENTI ON Cyclic depsi pepti des have
energed as a very inportant class of 10 Ibioactive conpounds from mari ne
organi sns. Several of these cyclic depsipeptides have been disclosed to
have cytotoxic, antiviral and/or antifungal properties. Specifically,
neanphani de A was di scl osed M‘T'BEAEIQFd?&DNF NRS mari ne sponge Neanphi us

hux!l eyi and showed antiviral activity (Oku et al. | Nat. Prod. 2004, 67(8),
1407-1411). Neanpham de A In particular, the anti-HV activity of
neanpham derLpasr BNBINGERRONN @ XTT-based cell viability assay using the
human T-cell line 20 CEMSS infected with H VARF. After a 6 day incubation
peri od, neanpharilfe presehécinvesition nitlatasedot mevic yanipeander efofepoUbfisH V- 1
i nfecti wit h _an EC5 oi 28 nM .. WD 2010/ 07.0078P%I‘/ EP200 /%67470 2 In
1999, Fot d RRAEINAH I &P PR SILHITAT i SSH G Y Bér 8%@%@& ¢ use as

depsi pept i dggidime gmdes A B, C, and D fromthe sponges Theonel |l a
mrabilis and Theonella swi nhoei. In addition, the synthesis of 5 a

di acetate derivative of papuam de A was disclosed (Ford et al. J. Am Chem

R1Ro-Ra-H AR es BRI o 6 ra-as Qb G 7 0 NO
Papuani de C Rzg%d(%g/dgg%g%ﬁ&'*h@% EMergédRis WOrery important class of

2010/ 070078PCT/
10 bioactive compounds from marine organisms. Several of these cyclic

depsipeptides have been disclosed to have cytotoxic, antiviral and/or
antifungal properties. Specifically, neamphamide A was disclosed to be
isolated from the marine sponge Neamphius huxleyi and showed

antiviral activity (Oku et al. J. Nat. Prod. 2004, 67(8), 1407-1411).

At
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Neamphamide A

In particular, the anti-HIV activity of neamphamide A was

evaluated in a XTT-based cell viability assay using the human T-cell line

20 CEM-SS infected with HIV-1grr. After a 6 day incubation period,

neamphamide A effectively inhibited the cytopathic effect of HIV-1
infection with an ECso of 28 nM.



3 human T-1|ynphoblastoid cells by HV-1 RF in vitro with an ECso of
approximately 4 ng/nL. In addition, papuam de A was found to be cytotoxic
agai nst awpaonslo7ed7shuman cancer cell lines with a nmean pCs®pres09/d674ng/ nl. 5
Finally, Zanpella et al. also reported further depsipeptides with anti-HV
activity. Specifically, they isolated h@mophym ne A fromthe sponge
Homophym a sp, which exhibited cytoprotective activity against H V-1
infection with an ICso of 75 nMin a cell-based XTF assay 10 (Zanpella et
al. J. Og. Chem 2008, 73, 5319-5327). NH2 Honophym ne A 15Si nce cancer

is a |l eading cayse deat h i ni jal.s and_ hunans,. several efforts have
boen and arg or i 19900 el S Redl G T R boRr i dRterpo el tu
t her apy aCTde‘f%iﬁé]:Shéé’é %érﬂe&epaﬂﬁia%i%{fe@ﬁg BO @ahhﬁntﬁ_ﬁé&frﬂc ehE ngp&ﬁgé@ a

cancer. The problemto be solved by the present invention is to provide
conpounds tTworalle meethilis pndt hee@@ela satinknei. dh addition, theGynthesis of

2010/ 07Q078PCT/ EP2009/ 067470 SUVVARY .OF THE | NVENTI I one
Zopoct. B nd JHSELAte ARONATIE T SIANABREE T CHTOStArard gt lng] 47
formila | asynpheeseu! Loalds), apcensabop salt, tautorer, prodrug or

st er eoi somer t her eof R6H &;.) . ,O0ORB0O R OR4 00
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10 It was found that papuamides A and B inhibited the infection of
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=== "N-ee - .-NNH R NH HNROR o H
RL1 NHN- / 00 000 ORi 3 NHIR14(I) wherein 10 R is

selectedVWOQﬂhﬁﬁ&ﬁBltuted or unsubstituted Cl-C18 al kyl pcsupasdotosrtses or

unsubstituted C2-Cl18 al kenyl, substituted or unsubstituted C2-Cl18 al kynyl,

substituted or unsubstituted aryl, and gubstituted or unsubstituted
het erocyclic group; 15 R2 is selected from hydrogen, -CH2CONHR16, and
-CH(OR17) CONHR18; R3 is selected from-CH2CH2CONHR19 and - CH(OR20) CH3; WO

2010/ 07007 8RCTaEPABDIN PBBHTEGtHIAT celib2 bal RYIV- 1swbigt viuteewwioh ansBEsbi olut ed

C2-C12 al
R14, R16,

COORa, CON E@tox%’g

“ehproxia

and

unsubstltut ed C2-C1
75 ngaoil.R7, R11l, and R13 is independently sel ected from

ed or 10 unsubstitut ed Cl-Cl12 alkyl; each RO and Rio is

i ndependently sel ected from hydrogen, CORa,

Finally, Zampella et al. also reported further depsipeptides with

al kynyl ;
substit
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bst it bstituted G2-C}2 al kynyl h RS,
R D e L e A RS
Shiret LBl wfrﬁﬁﬁahtéar%@elpﬁaegwlma Al e sﬂ or

al kenyl, and substituted or unsubstituted C2-

anti-HIV activity. Specifically, they isolated homophymine A from the

sponge Homophymia sp, which exhibited cytoprotective activity against
HIV-1 infection with an ICso of 75 nM in a cell-based XTT assay
(Zampella et al. J. Org. Chem. 2008, 73, 5319-5327).
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Homophymine A

Since cancer is a leading cause of death in animals and humans,

several efforts have been and are still being undertaken in order to

obtain an anticancer therapy active and safe to be administered to

patients suffering from a cancer. The problem to be solved by the

present invention is to provide compounds that are useful in the

treatment of cancer.
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COORa, CONRaRb, C(=NRa) NRaRb, substituted or unsubstituted Cl-Cu al kyl,
substituted or unsubstituted C2-Cl2 al kenyl, and substituted or 15
unsubst i twoedid2ed3s2 al kynyl ; each R12 and R15 is i ndepegdartéog/osabect ed
from ORE, NRaRb, CORa, NRaCONRaRb, NRaC(=NRa)NRaRb, hal ogen, substituted or
unsubstituted Cl-Cu al kyl, substituted @ unsubstituted C2-Cl2 al kenyl,
substituted 20 or unsubstituted C2-Cl2 al kynyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heterocyclic group; n
is 3 or 4; 25 RE is selected from hydrogen, CORa, COCRa, CONRaRb, SO2Ra,
SGBRa, subsiituted or_unsubstituted Cl-Cl2 al kyl, substituted or
unsubstitu EARELS THE NTIONd substituted or unsubstituted C2-C12
al kynyl; and each Ra and Rb is independently sel ected from hydrogen,
substituted or 30 unsubstituted Cl-Cu al kyl, substituted or unsubstituted
C2- C12 al kenyl , Isubst kspeeld the presebs tinvemnednGa-@iectaidkingl Gorspbuinidt of ed or
WO 2010/ 70078PngEP20 9/ 067470 unsubstLtuﬁed aryl, .and gbstituted or
unsubst it uttEGhRt P i ¢ Of uplarmaafdtier 'y pt %Sﬁﬁ sEHLATHEENL i on
is directeg,bharaeHrcQeRBISE R thetdad @ |, or a pharmaceutically acceptable
salt, tautomer, prodrug or stereoisoner thereof, for use as a nedi canent,
in particular as a nedicanent for treating cancer. In a further aspect, the
present invention is also directed_tq,the 10 use of a conpound of formula
|, or a pharmaceutically acceptablgdﬂg. Otautoner, prodrug or stereoisoner
thereof, in the treatnent of cancer, or regﬁhation of a nedi canment,
preferably for the tmrgatnent s, qanc s®of the invention are
an

met hods of treatnent, qico oungs f qée ih these Bethods. Ther ef or e,
t he present i ngentingnh P i 1] t KRgt{,ng a patient,
notably a human, aftfectled h c nerseﬁNad j,ni stering to said
af fected individual inheed?he f aptheapmap i cal'l ﬁﬁective anopunt of a
conpound as defined above. 20l n a yet rt her aspect, |[the present invention
is also directed to a conmpound of for al, or a pparnmggeutically

acceptabl e salt, tautomer, prodrug stigre Psomer éher of , |[for use as an
anti cancer agent. 25In another aspec he \pr esent ntOn~Rs, directed to
Qund of formula I, or a

phar maceuti cal conpositions conpriskq? ac
pharmaceutically acceptable salt, tau . P odrgg of stereojsoner
thereof, together with a pharmaceuticadly ag hﬁ/%anrfém/ 2 di | uent .
WO 2010/ 070078PCT/ EP2009/ 067470 7 genus anBphy 1 a, lspeci es!!Honmophym a

| amel | osa Vacel et & Vasseur, 1971, and the bﬁﬁ of dervatives from
t he isol ated conpounds. 5 DETAI LED DESCRI PTI gF THE | NVENTI ON The
present invention relates to conpounds of gen F5m4 formula | as deff) ned
above. 10l n these conpounds the groups can be selected in accordance with
t he follomﬂﬁ@Fﬁ%?dance: Al kyl groups may be branched or unbranched,
and preier 30l yidaugeb fOM ok ARBUY i tht &RLROD ANIHE it RE AR S I ehftied
class of 15 al kyl groups has from1l to about 12 carbon atons; and eveh nore
pr ef er abl y sfulostitut@ dlwautn 6s nbrsiotu a¢ An€o-Asky lalkenylps babistiguted 2,013, 4

or 5 carbon ataons are particularly preferred. Methyl, ethyl, n-propyl
i so- proopyl WP BRHiAted Ge1Gudi ARORMBuSHPstitEied W pinsubstithted | armhd ansbbut yI

are partic I fer r i gg. ounds of the 20 present
invention.qﬁﬁ%%ﬁgﬁgﬁfﬁﬂgﬁgg%&bxggg}%#Bg.?@?&: éhgé has from7 to about 14

carbon atons; and even nore preferably 8, 9, 10, 11, 12, or 13 carbon
atons. As used herein, the termalkyl, unless otherwise stated, refers to
both cyd i Rascsslesiedcirem hyeupgen G hdagN it ieadgrGIQRWIGONBHME: se at

| east three carbon ring nenbers. 25 Preferred al kenyl and al kynyl groups in
t he conpounds of the present invention nay be branched or unbranched, have
one or nor KRissdlectedeftohi NRHGEFH AONHRmMahd oeCRH{OR0[Hgar bon at ons. One
nor e

each R4, Rs, Rs, Ri7, and Rao is independently selected from hydrogen,
20 CORa, COORa, CONRaRb, SO2Ra, SOs3Ra, substituted or unsubstituted



preferred class of al kenyl and al kynyl groups has from2 to about 12 30
carbon atons; and even nore preferably from2 to about 6 carbon atons.

Al kenyl awmd0ioymy8 groups having 2, 3, 4 or 5 carbon aPoWEPas08/067470
particularly preferred. Another preferred class of al kenyl and al kynyl WO
2010/ 070078PCT/ EP2009/ 067470 8 groups has from 7 to about 14 carbon atons;
and even nore preferably 8, 9, 10, 11, 12, or 13 carbon atons. The terns
al kenyl and al kynyl as used herein refer to both cyclic and noncyclic
groups, al tteCgh @ykbfﬂcS@rhﬂmsumdlommubetmuﬂe@hﬁz—‘ﬂm eelleambon amidng
menbers. tabl e onpounds of the present

i nvention |SMHSGHB§%$ RIS a@%}&ﬁagﬁ%ql? ﬁ%k%"bﬁpounds, including multiple

ri ng conpounds that contain separate and/or fused aryl groups. Typical aryl
groups contain from1l1l to 3 separated and/or fused rings and from6 to 10
about 18 ca&welobnRs,i Rg4,:Rmrr&8,Paeddiatﬁlsyinaitey>lenglenmpsseiaqt®i frofm dimd@ogon,about
10 carb r Sp pre ed ar in ubs ut ed
or unsu%gt |d(d§ge’dbgﬂéﬁﬂ’ 8@@@%%]%? u?léésg ut&ﬂsﬁ’ SP?]ISE#@ tHEﬁfL ﬁiw 123?1 1tut ed
or unsubstIstd%@etﬁt@@%}yhnﬁwltu%&ctgt1yn%m@éﬁy1t ubeg Phepahird @nd
substituted or unsubstituted anth fabl e heterocyclic groups
i ncl ude hetwrodrsiitatted (éﬁdllhaﬂeyr@dt icyclic groups containing from1 to 3
separated and/or fused rings and fromb5 to about 18 ring atons. Preferably
het eroaromati ¢ and heteroalicyclic groups contain from5 to about 10 ring
at oms. Sui t3Rle R0 RSt &4R" RIALE Girdle 'eaaeh@l ee1e%@éep0ﬁlafzi§ sQIbsttﬁ%té’&e&ent

i nvention contain one, two or three eteroa ons selected fromN

at ons dfd |umﬂulnhi;ltueteg C1-€Cowadicylnyl i ncl udi ng 8-coumarinyl, qui noI yI

i ncludi ng 8-quinolyl, isoquinolyl, pyridyl, pyrazinyl, pyrazolyl,
pyrimdinyl, furyl, pyrrolyl, thienyl, thiazolyl, isothiazolyl, triazolyl,
25 tetrazolodon l@owl Rl gxqaawéndeﬁwaée otedi HRhYh dké@éﬂ‘d({i‘(ika

i ndazol yl, indoli zinyl, ?1t hal azi hyl, pteridinyl, puri nyP] oxadi azol y1 ,

t hi adi azol ﬂOOIRu aQ@hBRaRbpﬁ(le)NRtht subztmlyted ormokubgtifuted Ci- 012

benzi m dazol benzof yr ben of z thi nyl , be zot hi azo
benzoxazol lﬁiﬁ]u & a %‘h #%%e& C)p()ﬁhﬁi F’P&/’f gall?n‘éi Eé %l nyl .
Sui t ablyg; h%ﬂ%tﬁﬁﬁgal@g @y, 2upsyhy; t he corrpounds of the present i nvention
contain one, two or three heteroatonms sel ected from N, O or S atons and

i nclude, e.g., pyrrolldlnyl tetrahydrofuryl

2010/ 070078P P2009/ O 7470 9 dih r tetr drot hi ,

t et rahydroteﬁl 1arfpd Rinét ingepe Bf %ﬁ%ﬂ rB#brC% ﬁﬂ%}i‘k‘o’ HPBrany!
pi per azi nyINRZZONRIRYY NR (ENRINR. 1A 'ea ¥h, s@wau@@&'oqlwéub%e&@wl

t hi epanyl, oxazepi nyl dlazeplny |az inyl, 1, , b6- tetrahydropyrldyl

2-pyrroli n)(h C32 a&kpyrmdbstm‘gutedl ud@lnsxydstlﬁﬂeﬁyﬁia{@]b alalddqw,r aubishtmiteaﬂxanyl

, 3-d | |, | d |, dithiol |,
i nydr okhi Sgs G BB Sear 2 4 e iowbéﬁltdtgmacay Eaﬁ}lbﬁﬁg{l?ép&/ 2Pt and
3- azabi cycIsﬁb%t&u@é@%mns@os@ﬁﬁeaqy&@& iyl SHndolyT, and

qui noli zinyl. 10The groups above nenti o substl tuted at one or

nore avai l abI e positions by one or nore swtabl e groups such as OR, =0,
SR, SOR, 5 2égsoz OSBR, N2, NHR, N(R)2, =N-R, N(R)COR,
N(CCR‘)Z NtF? & N(R')C( NR')N(R')R‘ CN, hal ogen, COR, COOR , OCOR ,

OCOOR , OCONHR , OCON(R)2, CONHR CO\I(R)Z CON(R)OR , 15 CON(R) SO2R ,
PO(OR )2, PO(CR’)R’ , PO(OR )(N(R’)R’), substituted or unsubstituted C -Cl2
al kyl , 20ubRd tsuseldcoed drnsubsydteget CORGZQCKRNYCONRESY, iSQRg B8O3R,,

Subst § ut e S TTRTIG 1A S B Rk ke B bUDIOVHGHEH P caaRt Bh PR

d I f d
ar oups 15, icdepentisniyiyane! aaag,fieai e s@Bsahop eonsl,shioayplarydr ogen.

unsubst i t ut ed Cl Cl2 al kyl, substituted or unsubstituted C2-Cl12 aI kenyl ,
substi t ut ed o substi tute 12 al k ubstituted or unsubst.itut ed
aryl, and S kblSngEBg?&Fﬂﬂé{ch{%%@%@ ?18 dgegiip. SYR BLEGH
QVOUPS:%%Tedﬁ@l]l 1‘fﬁ%e&5c§$;§t aL &Pd dl&k%ﬁﬂ%%lt btruﬁﬁts%lg@hﬁt'&%eﬁh@%e@ {rom

the foregoin ogen groups or substituents in the
conmpounds @ﬂkehyl,mubeﬁtuted{en'tmnsuﬂomituﬂiedFCQ -Qip &Sikyrnghd stubs3iilibed t@r m
"pharnmaceutically acceptable salts, prodrugs” refers to any
pharmaceutically acceptable salt, ester, solvate, hydrate or any other
conpound whi ch, upon admi nistration to the patient is capable of WD

2010/ 070078PCT/ EP2009/ 067470 10 providing (directly or indirectly) a
conpound as described herein. However, it will be appreciated that

non- pharmaceutical |y acceptable salts also fall within the scope of the
|nvent|on si nce those may be useful |n the preparatlon of pharnaceutlcally

T o I —— - . I



The conpounds of the invention may be in crystalline formeither as free
conpounds or as solvates (e.g. hydrates, alcoholates, 30 particularly

met hanol ayvepioand7st is i ntended that both forns are w PoirEpedve/osTiope of

t he present invention. Methods of solvation are generally known within the
art. The conpounds of the invention may @resent WO

2010/ 070078PCT/ EP2009/ 067470 11 different polynorphic forms, it is intented
that the invention enconpasses all such forns. Any conpound that is a
prodrug of wsrgtwmiddofarybr mrida substibuteidt hm wheubstipetesf hékerpayditt i on.
The term "prodrug” is used in its broadest sense and enconpasses those
derivative®'PHBt are converted in vivo to the conpounds of the invention.
Exanpl es of prodrugs include, but are not limted to, derivatives and

met abolites of the conpounds of fornula |I that include biohydrolyzable

noi eties such asbi I am bi. 0] yzabl r

bi ohydr ol yzabl eﬁréar q%%gs?é‘%%?%ﬁyét?l& %%%?gtcérﬁ%r?\% Ilés,%gbidg]ﬁe%%&(;l ;ﬁgaﬁl e

ur ei des,5 andnbpehndr afy Zebineilphdsplat & pinat egueautiPatfenabkptaptodalgs of
conpounds wi th carboxyl functional groups are the |lower al kyl esters of the
car boxyl i ¢ lABfQMETHBredih QY |SAeEcoiseBes theeclo Ao HiseraY § MSHigaMBNt,1im
esterifyin ; r . i | L] resent on the nol ecul e.
Prodrugs ¢ r?q?l§gl9%%%$% %%dgé%%lgbgégﬁg%ﬁgm\g%ﬁg%%m nmet hods, such as those
descri bed by Burger "Medicinal Chem stry and Drug Di scovery 6th ed. (Donald
J. Abrahamed., 2001, WIley) and "Design and Applications of Prodrugs"” (H.
Bundgaard ed., 1985, rwood Academ ¢ Publishers). 20 Any conpound referred
to herein is intRrRIdHTE rr%@?%eﬁﬁesnwe%é&mp&w@o}ﬁpalﬁmda@ |togthe
certai arjat ipnas kC r f ein
oy havd adinef Rredthpbniol KRl Lh: b SATRRMNNRANE KiceBlab POLE 1
or di ast er eauisonmer] prodrug or2&teférisonsorytigireef] icotipe unehtmeder bédateher ei n
is intended to represent any one of a racenate,_ one of[ nore enanti omegi c
forms, one %rithbhe RicReratieBnel AcmeditAmerhdPRe iR AP Ysarhie breatmetdnpse

st er eol SOMRL, LM} 0 (B0 R ¢s | TR Iﬁ]ﬁ\?@rﬁ?&&'taﬁehﬁleqﬁgageop%gtﬁ%g! 2%hd
possi bl e, therefore I'n sone cases the nolecule cou exi st as “i'soner or
(2)- 30 isaweipqhndsdoantkeis thesarnsjhodd. Therefotes ctiee peesurdi imsreseioer al

doubl e bonds, each dougl e bond will have jts own stereoi sgonerism that

coul d He t HETERFE PIOViGes ¢t Areted afdrephng pepasicddnet? Ghlyt 2 ttHeMs her
double WO Q07 R 0 : : | ecul

Fur t her nor ea% %g%oggdggggégr‘%g% og(%{ell})g}sjr?%ngg%g%lgt{eé% %?r%ggi g(f)frerg%eg Al l
t he stereoiiadividaal niel udtaty Ereapdl cretiscragheasioatlgoiesfentive, agesuet rofc a

i soners and atropoi sonmers of the conpounds referred to herein, and m xtures
t her eof , aﬂ@%%%ﬁéélfse‘éeénﬁﬁllaﬂﬂoﬂet he scope of the present invention.

Furt hernore, any conmpound referred to herein may exi st as tautomers.
Specifically, the termtautonmer refers to one of two or nore structural

i somer 20f a cofpaupdt filnetheedsiecit Nties pirésdrit imMaeanibraie aldb daadtéd to a
converted fromone isoneric formto another. Commpbn tautoneric pairs are
anmi ne- i m n€orpeRdi hldiferamila, kes- ehoPharmacamticedvm acqe@table aeriitt i on,
compounds EfE5EEH LoRPE! B RUEHL Snel MictabOPIAALY habeh | £difongE: | - €.
conpounds I'C I ¥fer 1 n°the presence of one dr nore i sotopically-éenriched
atons. For ogeanpl e, conpounds 15 having the present structures except for
the repl acenent of at |east one hydrogen atom by deuteriumor tritium or

t he replacement of at |east one carbon by 13C- or 14C-enriched carbon, or
the re cenent yof _at t i g . I i n are
W t hi n@t%e scopéplof’l ?ﬁﬂl@@f ﬁvﬁﬁg,nfth%oﬁr}e@eq{‘ﬂrgﬁg% gi\\/il_lgglr ggﬁﬂe&c%%\cggge
descri pti ophaon®caiti¢diecaupositiciid venmpeigiags ecomghwed dfdoamnmlarne onct
qualified with the term"about”. It is understood that, whether the term
"about" i s RivEEnaspItically yaqsephble sally ytagiamar yPHIdRIg 98r sfeTepisomeht to
refer tot i yaal _u 419 I I t he
appr oxi mat ?gﬁ?%%ﬁlgéﬁ%h\gé?\%xﬁfa }l}%%?,ﬁgg ﬂ%épgsar%ae?g%%?%%fe&i Jnrf(gﬁ?%léebased
on the ordinary skill in the art, including equivalents and approxi mations
due to the experinental and/or measurenment conditions for such given_ val ue.
301 n c&bounds dihegpresat myemtion plswreladep taftdcalsolatianft campeymds

insubst it bPES RS S HOE AT Tl ler AR RERG AR aapgjtidac,



WO 2010/ 070078PCT/ EP2009/ 067470 13 More preferred al kyl and al kenyl groups,
whi ch may be branched or unbranched, are those having from7 to about 14
carbon atwompicand7even nore preferably 8, 9, 10, 11, 12pcoumEri@9oarsbon
atons. It is particularly preferred that the al kyl and al kenyl groups are
substituted 5 by one or nore suitable sygbstituents, being the substituents
preferably selected fromOR, =0, SR, SOR, SO2ZR, SABR , OSSR, OSB3R ,
NO2, NHR, N(R 2, =NR, N(RCOR, N(COR) 2, N(R SO2R, N(R)C(=NR )N(R )R,
CN, hal ogegenOSRHoNGRIHRY MidGIR cieOELIRp hPEONHRMelloSaN Riddet SOMdRs¢eur,

CON(R ) 2, S02 PO OR PQOOR )R , .10 P N(R)R)
Substi 1 ut ed WS BRE TEUPEHO -5&@1%%% RopbLhF ot B4e i ORHRIRET T ut e
C2-Cl12 al kenyl, substituted or unsubstituted C2-Cl2 al kynyl, substituted or
unsubsti tut ed aryl, and substituted or unsubstituted het erocycl i c group,
wherein each of the R gr oups is independently selected fromthe group
consi sting of hydrqgen 15 NH2, SH, CN, hal ogen, COH, CQal kyl,
COOH, Ig"dDg:?E M?ﬁf‘%@@ ERTION;| kyl, substituted or
unsubstituted C2-Cl2 al kenyl, substituted or unsubstitut ed C2-C 1 2

al kynyl, substituted or unsubstitut ed aryl, and substituted or

unsubsti t ut ed h8ther pcq,sﬂritcirgnedmi@n Yletes sactorgpoupsisarfegehersd eovesila I
substi tuted, ituents 20 nmay be chosen fromthe foregoing |ist.
More pref eraasb n‘%‘EﬁE’P VFuents for the above mentioned al kyl and al kenyl
groups are sel ect ed fromOR , OSO2R% OSC3R% hal ogen, OCOR , OCOCR ,
OCONHR' , OCON(R' )2, CONHR and CON(R) 2, wherein each of the R groups i's
i ndeperid{)ent |y séheth@dt tompduredsgrtblapgwmm stamgeofelpptied gen acsabdtndait ed
or 25 unsu{omi]rflttgﬁfd - C6 al.(ﬁél, substituted or unsubstituted C2-C6

al kenyl tlaHoying Atgeettut ed C2-C6 al kynyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heterocyclic group;
and even nore preferred the substituent is OH Most preferred RL is a
substituted al kWlkgr gupubavimey &e ®rahohedlor h2nboanded,aribdn p3ofeanblys;

ei ng 2- hydr ox tri th e and 2-h oxy-1,3,5
et o A Fromme ) s aBBHEY LS o iy, 9o rone et ss) sless76f 14

Par ti cyl=ar layic rgfrevrﬁr?%dhag fr%rﬁell e6LAshtf A BYEHBECRt0m s PNHRES m
- CH( OR17) CON rein RL6 and R18 are each independéntly sel ect ed from

hydr ogen arpefarbbiy fuoredl oo alhxmsutfstcarbd)lecatmnscmmﬂ leybuparntavkag i,s2,58) ect ed

from hydr ogen tituted or 5 uns. |tute a, and COORa,
wher el Rak 6F SoFRTte AP AYRRUGDROTHD SIBLIT ey SOy b STbe i RS
Cl-C12 al kybo pRapyi Gl AMHuyB! BlA0keE: %Htﬁg@@é&'ﬂdﬁz?ds@& Bl tighed
Cl1-C6 al kyl even nore preferred is ne , h-propyl, 1so-propyl
and butyl butgiﬂwderlfgantidumltayly pﬂrefeurrbdrteylkyl gecupstlyﬂ t}wrdorrs;melmndylof Vb e

pr ef er 10 R17.1i dr oge l\/bre ef nd R18 are_.eac

e pe dibngseal Bteie-oRmns Rstot bt B L s P T et G - Co
al kyl . Eve%mrte1@r@£%eb5vor8%6amde?é@ Abfe ?eeraegﬁee@eml ¥ 156lecsed
from hydrogen, nethyl, ethyl, n-propyl, 1so- nd’ butyl’ i Acl udi ng

n- but yl , te1r3 -daurbph ai;msbums'luww Inrsmﬁlh)utthb tdyen nglkyy,dnogess tdthemnwite 15
preferred Parti cul arLly preferred is sel ef@éﬁla? from

D R G OONRE B efer WREF e PRIRTPICYCLE| BEPRRS1 o@séqlwand
substitute ected from

hydr ogen, %nggﬁﬁ)ﬁ% e??%s%%ﬁg@%%?%{é%rb&?%g%ﬁéﬁ béFéCRa and COORa,
wherei 23&Ra is selected from hydrogen and substituted or unsubstituted

% %Zaﬁlkl;lyl; . aE rft@ ﬁe‘ﬁrﬁ‘% g‘VEf er‘ie?g ngirréﬂsd‘;ggt’léi Hhe Worlwunsﬁu SStql tS‘Elﬂepr opyl
and butyl, ﬂﬁ%&ﬁﬁ'Hlﬁﬁegﬁogetﬁﬁbxbﬁérﬂraﬁ%%libeﬁ%Mh n%éé@opetar m%@{) e 25

preferably n re preferably Rig Is selected from hydrogen
and substi tunseadumatamhnkege‘s Letret] fXdim CB tal dydut E@emnhmreapmmiser(kh)dz yndiireg is
selected fro thyl, eth ro i.sopr.opyl _and 6

i ncl udi ng Pk rryrcrl Hars nge‘?%n.‘/& %e@%rnﬁna%%s RAYy EOe? 1§ A9 ﬁgle% t he
MoSt  progf eld6dh o9 Q‘t’!@{n SED400 ﬂ@%goaﬁéumarﬁ'aﬁjl 00
Ra, wherein Ra is se cte from hydro n trtuted or unsubstituted
G -Cl12 al k)altorri%arAlkenyhahyl glkyhgt gedupa haemsglﬁtfi t4oed oarhors absiist ateed

C -C6 al kyl; re erred i S et h ropyI
and butyl, H%reprréﬁl errgfﬁ Rpthers P cf/ %S%&)fyrlkgﬁlgr eﬁ&}%yrly Nbr e
pr ef erably R4, R5, and R8 are hydrogen. Particularly preferred R6 and
R14 are each independently sel ected from hydrogen and substituted or
unsubstituted Cl1-Cl2 alkyl. Mdre 10 preferably R6 and Rl4 are each

i ndependently sel ected from hydrogen and substituted or unsubstituted C -C6
al kyl . Even nore preferably R6 and R14 are each independently selected from




Particularly preferred Rii and Ri 3 are each independently selected from
substituted or unsubstituted C -C6 al kyl, which may be branched or

unbr anchesto 2vweog@sef erred al kyl groups, which may be bramareshons7470
unbranched, are those having 1, 2, 3, or 4 carbon atons; being nethyl 10
and ethyl the nost preferred. Preferably Rii and R13 have different nmeaning
in the conmpounds of the invention. Particularly preferred R2 and R 5
are each independently selected from NRaRb and ORE, wherein Re is

pref er abl y gsebpstleas frromm%yrd:aﬂmg)elm 14&5asb¢mtatbm$carui evesubstré me@dablhy C6

et od § RSy e 2 LA B S The dhbmss Ay A B

Par ti cul ar hyser ﬁfe?&hegef@%‘ BHof Ftaceasd ﬂ&?@g@f&dgfﬁdy s shipbed &ﬁ;&m

hydr ogen and substituted or unsubStituted Cl- -~ and even nore

pref erred @®reupachilPoinpdiseenidieast yheed eatlah hngmtqrrlbogaen, met hyl , ethyl,
n- propyl_, isopropyl and butyl, including n-butyl, tert-butyl, sec-butyl and
i SO- but)ﬁ Mor e preferably RE is hydrogen. Preferably R12 and R15 are

sel ected from OdafghHe -RPLih MBeSess |97 ithe! PRodeRitPRHRASicR the
i nvention. 25 I'n a ditional preferred enbodi rrents t he preferences

descri bed abolwld singleeaddf henkiple stibgt c@lmmmmtm emxduﬁm@dnumleleprrmnt
invention is al so ir cted to. such c s aqf ef erred,.subs |tu i ons
e T o romaperndaiBet Soahin St artl dr e o SRATPS, Ty pred ary
shoul d be ?Qﬁbg&ﬁﬁaﬁﬂ@Forhhl?%oC@%e{%ﬁr&&ﬁhaha%ig?ﬁgé‘dl‘trir){gsdhhﬁefréfﬁ 6Wcé hin

t he given finition . Ra does not represent necessarily the sanme group
si mul t dfeowdiouti h8 aagibwenricEnptumd. dj’frefdrablynaarm igooups containMaetd oulcar |y

referred c s of. the .invention are e fo 10Pi ecoll esmA
D pecol | de it Bl On arbags BOR0T G0N T SHEFIHRS G890 1o g2 VN
\/ H2NI. NH s%s@ﬁu@edl qungh%%ﬁ%t&fpﬁh@ng subRtitAhal n&ceﬁhkﬁﬁlsfﬁ'uted

acceptable salts, tautoners, prodrugs or st ereoi sonmers t hereof
Pi pecol i depfmpmh&l, Bsahsitiiteer eor s olrmtuatstituded a spbrgsl, of substiortddr or

Li t hi sti da, ltid en es Hono 1 a

ol +osa At E G S nar e E ahd b ERRHEd aetREbrER R R 10
using §EUBA diving in Saint Marie Island, Mudagascar (17 07. 436" S/ 49
47. 525 E) at depths rangi ng between 3 and 7 m Description of this
sponge: Thi ckl y Suteblear hepermggclié Cgl‘dlil}gﬁh itelede wi Ueterﬁammamicck)andth a
r ounded ou;hll ne consi.sting of several re or 15 less i

(especi al | Y'RETIHEYCHE) SHAPT OB UREHT8Bbalr el s?r?é%aira O(rziz Gfn
di anet er) Sriﬁﬁéﬁa f2bnt Bétdt Ql@ouqugaﬁﬁ% t®fns. iS4y 'H&Efdé}%%%aﬁ@%% I ng

200-420 p. m smas, about 250-3 in size, resenble tetracl ones but
are nonocr drmtdrcwlhcydmgrommqmstaml froeyastd eibesitat @ liag geostsy| Sgithble

st rong)él ps/ téftlelqg)aromatlc groups in the compounds of the present invention

contain one, two or three heteroatoms selected from N, O or S atoms

and include, e.g., coumarinyl including 8-coumarinyl, quinolyl

including 8-quinolyl, isoquinolyl, pyridyl, pyrazinyl, pyrazolyl,

pyrimidinyl, furyl, pyrrolyl, thienyl, thiazolyl, isothiazolyl, triazolyl,

25 tetrazolyl, isoxazolyl, oxazolyl, imidazolyl, indolyl, isoindolyl, indazolyl,

indolizinyl, phthalazinyl, pteridinyl, purinyl, oxadiazolyl, thiadiazolyl,

furazanyl, pyridazinyl, triazinyl, cinnolinyl, benzimidazolyl,
benzofuranyl, benzofurazanyl, benzothienyl, benzothiazolyl,
benzoxazolyl, quinazolinyl, quinoxalinyl, naphthyridinyl, and

30 furopyridinyl. Suitable heteroalicyclic groups in the compounds of the
present invention contain one, two or three heteroatoms selected from

N, O or S atoms and include, e.g., pyrrolidinyl, tetrahydrofuryl,



20 measuring 380-560 p.mlong and 2.5-5 p.mthick. Mcroscleres: are

m crospi nes anphiaster wwth |long slender rays and are very abundant at the
surface olotbm/@wi7gal cavity and choanosonal canal s; thepcra®semwoelzo 2- 16. 25
p.mlong and 6.25-12.5 p.mw de. WD 2010/ 070078PCT/ EP2009/ 067470 19
Geographi cal distribution of this spong&® Madagascar, New Zeal and, Reuni on
Island. 5 Additionally, conpounds of the invention can be obtained by

nodi fyi ng those already obtained fromthe natural source or by further

modi f yi ng tdihsércmwrebdy tnﬁdihydedtlbiyenuéi ngtedrataydmthiaqiyrahehi capipesaiytli ons.
Thus, hydroxg H%’?ls C be a .standflrd cou I|n or aceg(liatl on
procedur es,PE P S  anc % etl lﬁéﬁay’acé’tlg}? i d8%% leyéu c 10
anhydri de igxepyhydi ﬂﬁeeinﬂh%m%elp&ﬁaﬁ@q S HEPURSL, CaRiRRIMN! xRSy

heati ng hydroxyl” precursors in formc acid. Carbamates can be obt al ned by
heat i ng hydliszgpingt.ectiniseepinil h 1 @o&,ﬁatﬁtebydtwrukyﬁl, 32-gypsoliayl, be3-

convert into halo e ro hr ou internedi ate, sul fgn for.iodide,
e o e Sy TR ehne JRg R 2H PYOuM, AignBat: fidtni dedraipRakiT
fluorides; ﬁ?fra&&@ﬂylcarﬂ@ﬁw&ﬁﬂUC%l‘i"%H@léﬁﬁﬂr Ogﬁﬁy@y &Jﬁ‘é‘ﬁ%ﬁ' 081193‘;d1'dﬂh?€rﬁ§d' ate

sulfonates. Hydr oxyl groups "can al so bé converted intd al koXy groups b

al kyl ati on pysangh@myé,l km1daz<dm3de imioldizdEdoryls udfegnbiaycldB. llﬁ)c]hemnh, nd- I ower
al koxy groups.b or, in tected .2- brom)et hyl am ne. Am do
groups can ai?@bé%g;;?rélt grﬁ)]%? y?‘}é‘?gﬂﬁwﬁﬁ&‘gﬂéﬂt’l‘a‘é #%lkyl ation or acyl ation
procedures, for instance by using, respectively, KH and nethyl iodide or
acetyl chl ori de in pyridine or the Iike. Ester groups can be hydrolized to
car boxyld ¢ aci d§har gr(ealpsedbavo mledétyts] onay dnead;labhtitute@hab@nel o nagieds can

be coupl ed WI t.h m ne rovi de am des tandard coupl i or a ,ation
P ocedur s A G BORRILES BY PREsp Ao S R ploPeiT g oh BB RarOb S Rised on
the substitqgRt SSIRRRNIYSO,RNab I@Ae1 | N©),INLRS, q(RPOL= ﬁflfiecN LC@'RG
procedures and reagents neéded to prépareé these derivatives are known to
the skill edN(EOBIn MRN)3QoRHeNRIG(FNR)JERARE] CNexthdbloges:, SUOR’ aE€EMAREN' s

2010/ 07007 IErohGaPBETs O BT DCONRIedNIT, RONRE. SFOMEToRve

descrihed caORPRTYS.RF, PO B, IPOTORIET HO @FR A[N(R YRINSHBSPRL LA War

their cytotoxic¢ activity agai hst tunor cells. his I nvention we
provi de phaxmmbetutuaeddbﬁ@)m tallpk cﬁ’umlmlmnldsrorhngeﬂes‘aﬂtufteldnﬂzacm or a

5 pharmaceutjcally e salt t r odr or steregisomer
Cheroof - ¢ AUt S EhBRoprc onstiboin BT ot et ISwdl, SuBsiithiedcer
agents. Th%&éﬁﬁ@ﬁttu't@é{%ylo'&rfd‘fshhﬁb‘tlﬁh%‘& 9?%119@&5@%&%%&%&%%16 I ons

conprising a conpound of general formula I, or a pharnaceuti cal
accept abl e ggalip, w}mrtemaphmfddlrmﬁ grogpeieondoperd ditly lsetaadéd fmrlnhthae

phar macgut i caII accept abl r| er o il uen ampl es of

Dhar macCiLt BEAP LGRS HRB 0L H b QP aNEeaisie SR p PRI SEe Ref Qifes,
granul es elcongl, oYk sﬁﬁ&gtﬁutea%r ﬁH§ﬁB§ﬁ't19fb’ii e- e%ﬁ&ﬁn%bgamt' on
for oral, topical or parentera adm ni strati on. dm ni stration of
t he corrpourmtsunsubemuﬂ;ed|©ﬁ§1@falkhayﬂ),r eebatnumﬁbmrlwmsu’ayubetdz;/ C&H§212

sui tabl e nmethod,, suc s _intravenous infuysion, oral par ati ons,
intraperit VhanPUhiFaetold adfshibstitaiedn. Wﬁ p&%&ers"f tqtﬁfius?lbn

times of u S I 2 1-6
hour s nost thé errﬂﬁeasﬂgﬁ%’o?ﬁfﬁgoslggﬁﬁ? [ ne?gwﬁ ﬁ%&p %%Ov%%%r%}e%)?rﬁeﬁﬁns}t@é&%

carri e@utsulkisthiogied atheosebsiigntst @y e bbepen diorar theepegoialg lystdesi r abl e.
However, infusion may be 12 to 24 hours or even longer if required.

I nfusion may be carried out at suitable intervals of say 1 to 4 weeks.

Phar maceut i cal m&eﬂeth%geﬁo%w L5y B8 <EDSERIBANDNGS Ak difphOYAR SOy be
delivered by |iposone or nosphere encapsu ation, in sust |ne rel ease

f or mul at i omsresenbinwaritern shcoderld, el Byearyd ieans. The correct dosage of the
conpounds will vary according to the 30 particular fornulation, the node of
application, and the particular situs, host and tunour being treated. O her
factor |ke ag f IR 3kb of
excret fgcgn cond?‘t}}egn gj?m@v}\%q%%%%:%aggﬁ ‘%EPZO%QS/%%? 21%1£Shce}%ﬁor§ta1goedrug
conbi nat i orsyy péeEcmacewsicelyt iadcepesblandalievestety sofvatthe hiccess eorslzalyt be
taken into aﬁcount Adm nistration can be carried qut continuousl

per i odi cal IRGF CAMFPAHAC PEXICH MR} 8FE B BEEN igahe, BaHCRE IS CAPAPHROT er mo
"treat", "treating" and "treatnent" include the eradication, renoval,
nodi fi cation, or control of a tumor or primary, regional, or metastatic
cancer cells or tissue and the mnim zation or delay of the spread of
cancer. 10The conpounds of the invention have anticancer activity agai nst
several cancers types whi ch |ncI ude but ‘are not Ilmted to, Iung cancer,

o I I - v Y "



Homophym a | anel | osa Vacel et & Vasseur, 1971 was col |l ected by 25 hand using
SCUBA diving in Saint Marie Island, Madagascar (17 07. 436' S/ 49 47. 525
E) at depwboteangi’eg between 3 and 7 m EXAMPLE 2: | SOLATI®N2606/067470

Pl PECOLI DEPSIN A 30 WD 2010/ 070078PCT/ EP2009/ 067470 22 (50:50, 3 x 300 nl)
at room tenperature. The conbi ned aqueou® and organi c extracts were
concentrated separately to yield residues of 2.82 g and 700 ng,
respectively. 5The aqueous extract was subjected to VLC on Lichroprep RP-18
with a stepredidingdi(@imectly onr H2Blitect3H3 @H. corhpofingc tdsordescnibedl Win¢rein.

CH3OH: H20 (3:1, 58.. bj ect ed,t i tiy,
HPLC ( SymeteVerep %&m fv“%%psp‘%e fafed sthahpogr B BRpCER %Q{%Y%%Se%gﬂg TEON +
0. 19 TFA { rams2514p ASIEN IO 22081 Br and HLANeth (GAR Hhde 6L 6

mn, UV detection, flow 2.5 nL/mn). Afraction with a retention tinme from
20 to 26 niusedfil tihi $hehpoepgragicepyf whsrmadegicaplyr isfccedtable seaftpr éfsr at i ve
reversed phase HPLC (Atlantis dCl8, 10 pm,10 x .150mm.isocratjc, H20 + 0.1%
TEA OGN PIEDR6ETPA 4 o Gy i RORHES CPOWDE CPBTICS. SRy REHOdS oKy PBITY

Pi pecol i depgitheA 43 15 ny, retention tinme: 31.45 mn). The organic
extract was subjected to VLC on Lichroprep RP-18 with a stepped gradi ent
fromH20 to CH3OH. The fraction eluted with CH3OH H20 (3:1, 14.1 ng) was

subj ected to semd pre tive . h ( r 7 pm
S8 % 150 mm o Garis: PHERGERERIENS e Rble R i SHERE: G Ba\
in 25 mn gdvidien Haren 42rd GyHB¥eized7 fiom, thdY gefaat icompdhad, AvhidH-/ m n)
to yield a further anount of Igi.pecolidepsi n A(2 ng, retention tine: 23.84

mn). 2%Pi seecdpinepshasia onasidikonsiely thy senventionphmbmmmioat meihods.

Lo55, 20910 AL e (o0 CTAELAIMSERACIOSRDIOE (0 i) 2

11-1 and 13GidNMR stalcafsrinPoperesd depfpsurdé GBBOH) st¥idBometHd adddunt of

(Multiplicity, J) N13C, _nmult 1H (Miltiplicity, J) Pip Thr 1 170.4, s - 1

171.8, s 8.tB8 qppropriaie basa oy aeidsipwdley @ §2.231 oggan®2 sphens)or3in a
mixture of both. Generally, nonaqueous media like ether, ethyl acetate,

15 ethanol, 2-propanol or acetonitrile are preferred. Examples of the acid
addition salts include mineral acid addition salts such as, for example,
hydrochloride, hydrobromide, hydroiodide, sulfate, nitrate, phosphate,
and organic acid addition salts such as, for example, acetate,
trifluoroacetate, maleate, fumarate, citrate, oxalate, succinate, tartrate,

20 malate, mandelate, methanesulfonate and p-toluenesulfonate.
Examples of the alkali addition salts include inorganic salts such as, for
example, sodium, potassium, calcium and ammonium salts, and
organic alkali salts such as, for example, ethylenediamine,
ethanolamine, N,N-dialkylenethanolamine, triethanolamine and basic

25 aminoacids salts. Trifluoroacetate is one of the preferred

pharmaceutically acceptable salts in the compounds of the invention.

The compounds of the invention may be in crystalline form either

as free compounds or as solvates (e.g. hydrates, alcoholates,

30 particularly methanolates) and it is intended that both forms are within
the scope of the present invention. Methods of solvation are generally

known within the art. The compounds of the invention may present



27.6,t 2.19 (m) 1.64 (m 3 67.6,d 4.39(m) 4 22.6, t 1.74 (m 1.25(m) 4
20.1,9 1.34 (d, 6.0) 5 27.9,t 1.61 (n) 1.58 (n) AHDVHA 6 44.6,t 3.70 (m
3.12(n) IwdBé10f70ms8. 96 (d, 10.0) NH Asp 2 55.6, d 5.29pCmEP2003D61430 S 8. 39
(d, 9.0) NH3 77.2, d 5.62 (dd, 11.0, 2.0) 2 47.2, d 5.34 (m) 4 39.1, d

11

different polymorphic forms, it is intented that the invention

encompasses all such forms.

Any compound that is a prodrug of a compound of formula I is
5 within the scope of the invention. The term “prodrug” is used in its
broadest sense and encompasses those derivatives that are converted in
vivo to the compounds of the invention. Examples of prodrugs include,
but are not limited to, derivatives and metabolites of the compounds of
formula I that include biohydrolyzable moieties such as biohydrolyzable
10 amides, biohydrolyzable esters, biohydrolyzable carbamates,
biohydrolyzable carbonates, biohydrolyzable ureides, and
biohydrolyzable phosphate analogues. Preferably, prodrugs of
compounds with carboxyl functional groups are the lower alkyl esters of
the carboxylic acid. The carboxylate esters are conveniently formed by
15 esterifying any of the carboxylic acid moieties present on the molecule.
Prodrugs can typically be prepared using well-known methods, such as
those described by Burger “Medicinal Chemistry and Drug Discovery 6th
ed. (Donald J. Abraham ed., 2001, Wiley) and “Design and Applications

of Prodrugs” (H. Bundgaard ed., 1985, Harwood Academic Publishers).

20

Any compound referred to herein is intended to represent such
specific compound as well as certain variations or forms. In particular,
compounds referred to herein may have asymmetric centres and
therefore exist in different enantiomeric or diastereoisomeric forms.
25 Thus, any given compound referred to herein is intended to represent
any one of a racemate, one or more enantiomeric forms, one or more
diastereomeric forms, and mixtures thereof. Likewise, stereoisomerism
or geometric isomerism about the double bond is also possible,
therefore in some cases the molecule could exist as (E)-isomer or (2)-
30 isomer (trans and cis isomers). If the molecule contains several double
bonds, each double bond will have its own stereoisomerism, that could

be the same as, or different to, the stereoisomerism of the other double



1.91 (m) 3 36.5,t 2.90 (dd, 17.0, 8.0) 2.46 (dd, 16.5, 4.0) 4-Me 8.8, q
0.74 (d, 7.5) 4 173.8, s - 5 27.8, d 1.93 (m EtOAsn 5-Me 21.3, g 0.94 (d,

6.5 1 16805%p108076079 (d, 9.0) NH 6 15.3, q 0.73 (d, 7.5pCc2/EPBoosocTi7¢t. 92 (M)
DDMeGE@n 3 78.5, d 4.62 (br s) 1 174.6, s 9.00 (d, 4.5 NH 4 174.1,s 7.53
(br s) 7.31 (br s) NH2 2 12

bonds of the molecule. Furthermore, compounds referred to herein may
exists as atropoisomers. All the stereoisomers including enantiomers,
diastereoisomers, geometric isomers and atropoisomers of the
compounds referred to herein, and mixtures thereof, are considered

5 within the scope of the present invention.

Furthermore, any compound referred to herein may exist as
tautomers. Specifically, the term tautomer refers to one of two or more
structural isomers of a compound that exist in equilibrium and are

10 readily converted from one isomeric form to another. Common
tautomeric pairs are amine-imine, amide-imidic acid, keto-enol, lactam-
lactim, etc. In addition, compounds referred to herein may exist in
isotopically-labelled forms i.e. compounds which differ in the presence
of one or more isotopically-enriched atoms. For example, compounds

15 having the present structures except for the replacement of at least one
hydrogen atom by deuterium or tritium, or the replacement of at least
one carbon by !3C- or “C-enriched carbon, or the replacement of at
least one nitrogen atom by !SN-enriched nitrogen are within the scope of
this invention.

20

To provide a more concise description, some of the quantitative
expressions given herein are not qualified with the term “about”. It is
understood that, whether the term “about” is used explicitly or not,
every quantity given herein is meant to refer to the actual given value,

25 and it is also meant to refer to the approximation to such given value
that would reasonably be inferred based on the ordinary skill in the art,
including equivalents and approximations due to the experimental

and/or measurement conditions for such given value.

30 In compounds of general formula I, R; is preferably selected from
substituted or unsubstituted Ci:-Cis alkyl and substituted or

unsubstituted C.-Cis alkenyl, which may be branched or unbranched.



59.0, d 4.33 (dd, 11.0, 5.5) OCH2 68.0, t 3.67 (m) 3.48 (m 3 37.2, d 2.30
() CH3 16.0, q 1.19 (t, 7.0) 3-Me 14.3, g 1.09a MeGu 4 42.5, d 2.75
(dddd, 7.Wo0 2810%)70dr8172.2, s - 4-Me 14.4, q 1.24 (d, 7.0pc2/EP8008/06T47®. 42 (d,
8.0) 5 180.2, s 7.45, (br s) 6.94, (br s) NH2 3 23.5,t 2.46 (n) 1.81 (m
DADHOHA 4 31.9,t 13

More preferred alkyl and alkenyl groups, which may be branched or
unbranched, are those having from 7 to about 14 carbon atoms; and
even more preferably 8, 9, 10, 11, 12, or 13 carbon atoms. It is
particularly preferred that the alkyl and alkenyl groups are substituted
5 by one or more suitable substituents, being the substituents preferably
selected from OR’, =0, SR’, SOR’, SO2R’, SO3R’, OSO2R’, OSO3R’, NOg,
NHR’, N(R))2, =N-R’, N(R)COR’, N(COR’)2, N(R)SO2R’, N(R)C(=NR’)N(R’)R’,
CN, halogen, COR’, COOR’, OCOR’, OCOOR’, OCONHR’, OCON(R’)q,
CONHR’, CON(R’)2, CON(R’)OR’, CON(R’)SO2R’, PO(OR’)2, PO(OR’)R’,
10 PO(OR)(N(R)R’), substituted or unsubstituted Ci-Ci2 alkyl, substituted
or unsubstituted Co-Cio alkenyl, substituted or unsubstituted C2-Ci2
alkynyl, substituted or unsubstituted aryl, and substituted or
unsubstituted heterocyclic group, wherein each of the R’ groups is
independently selected from the group consisting of hydrogen, OH, NOao,
15 NHg, SH, CN, halogen, COH, COalkyl, COOH, substituted or
unsubstituted Ci-Ci2 alkyl, substituted or unsubstituted Cz-Cio
alkenyl, substituted or unsubstituted C»-Ci2 alkynyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heterocyclic
group. Where such groups are themselves substituted, the substituents
20 may be chosen from the foregoing list. More preferably, substituents for
the above mentioned alkyl and alkenyl groups are selected from OR’,
OSO2R’, OSO3R’, halogen, OCOR’, OCOOR’, OCONHR’, OCON(R’)q,
CONHR’, and CON(R’)2, wherein each of the R’ groups is independently
selected from the group consisting of hydrogen, substituted or
25 unsubstituted C;i-Ce alkyl, substituted or unsubstituted C2-Ce alkenyl,
substituted or unsubstituted Cs-Cs alkynyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heterocyclic
group; and even more preferred the substituent is OH. Most preferred
R is a substituted alkyl group having 8, 9, 10, 11, 12, or 13 carbon
30 atoms; being 2-hydroxy-1,3,5-trimethylhexyl and 2-hydroxy-1,3,5,7-
tetramethyloctyl the most preferred.



2.19 (m 2.08 (m) 1 176.4, s 7.66 (d, 9.0) NH5 177.8, s - 2 72.9, d 3.84

(M NVe 31.4, g 2.96 (s) 3 75.7, d 3.59 (m) Leu 4 51.1,d 4.10(m) 1 177.0,

7.60 (d, WoOp1oMH#GS28.5, t 1.92 (m) 1.78 (m 2 51.3, d 4#C58pee/067438. 6,
2.23 (M 3 38.9, t 2.39 (M 1.55 (m) 7 178.6, s
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Particularly preferred Ro is selected from hydrogen,
CH2CONHR16, and -CH(OR17)JCONHR s, wherein Rie and Ris are each
independently selected from hydrogen and substituted or unsubstituted
Ci-Ci2 alkyl, and Ri7 is selected from hydrogen, substituted or
unsubstituted Ci-Ce alkyl, COR,, and COOR,, wherein Ra is selected
from hydrogen and substituted or unsubstituted Ci;-Ci2 alkyl.
Particularly preferred Ra is substituted or unsubstituted C;-Cs alkyl;
and even more preferred is methyl, ethyl, n-propyl, iso-propyl and butyl,
including n-butyl, tert-butyl, sec-butyl and iso-butyl. More preferably
R17 is hydrogen. More preferably Rie and Ris are each independently
selected from hydrogen and substituted or unsubstituted C:-Cs alkyl.
Even more preferably Ris and Rig are each independently selected from
hydrogen, methyl, ethyl, n-propyl, iso-propyl and butyl, including n-
butyl, tert-butyl, sec-butyl and iso-butyl; being hydrogen the most

preferred group.

Particularly preferred Rz is selected from -CH2CH2CONHR 9 and —
CH(OR20)CH3 wherein Rj9 is selected from hydrogen and substituted or
unsubstituted Ci-Ci2 alkyl, and Roo is selected from hydrogen,
substituted or unsubstituted Ci-Ce alkyl, CORa, and COORa,, wherein Ra
is selected from hydrogen and substituted or unsubstituted C;-Ci2
alkyl. Particularly preferred Ra is substituted or unsubstituted C;-Cs
alkyl; and even more preferred is methyl, ethyl, n-propyl, iso-propyl and
butyl, including n-butyl, tert-butyl, sec-butyl and iso-butyl. More
preferably Roo is hydrogen. More preferably Rio9 is selected from
hydrogen and substituted or unsubstituted Ci-Cs alkyl. Even more
preferably Rig is selected from hydrogen, methyl, ethyl, n-propyl, iso-
propyl and butyl, including n-butyl, tert-butyl, sec-butyl and iso-butyl;
being hydrogen the most preferred group.

Particularly preferred R4, Rs, and Rsg are each independently

selected from hydrogen, substituted or unsubstituted Ci-Cs alkyl,

t

S



7.53, (br s) 6.83, (br s) NH2 4 26.1,d 2.03(m) Asn 4-Me 20.8, g 1.03 (d,

6.5) 1 174.8,

6.5) Lys W0361060704782. 92 (m) 2.84 (dd, 17.0, 5.0) WO  PCT/EP2009/067470
2010/ 070078PCT/ EP2009/ 067470 24 N 13C, nult 1H (Multiplicity, J) N 13C

milt 1H (Miltiplicity, J) 1 174.4, s 7.85 (br d, 8.5) NH 4 174.7, s 7. 21

(br s) 6.75 (br s)

10

15

20
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CORa, and COOR,, wherein R, is selected from hydrogen and
substituted or unsubstituted Ci-Ci2 alkyl. Particularly preferred Ra is
substituted or unsubstituted Ci-Cs alkyl; and even more preferred is
methyl, ethyl, n-propyl, iso-propyl and butyl, including n-butyl, tert-
butyl, sec-butyl and iso-butyl. More preferably R4, Rs, and Rs are
hydrogen.

Particularly preferred Rs and Ri4 are each independently selected
from hydrogen and substituted or unsubstituted Ci-Ci2 alkyl. More
preferably Re and Ris are each independently selected from hydrogen
and substituted or unsubstituted Ci-Cs alkyl. Even more preferably Re
and Ris4 are each independently selected from hydrogen, methyl, ethyl,
n-propyl, iso-propyl and butyl, including n-butyl, tert-butyl, sec-butyl
and iso-butyl; being hydrogen the most preferred group.

Preferably Re, Ri4, Ri6, R1s, and Ri9 have the same meaning in the

compounds of the invention.

Preferably R4, Rs, Rs, Ri7, and Roo have the same meaning in the

compounds of the invention.

Particularly preferred R7 is a substituted or unsubstituted C;-Ce
alkyl, which may be branched or unbranched. More preferred alkyl
groups, which may be branched or unbranched, are those having 1, 2,
3, 4 or S carbon atoms; being methyl and 1,2-dimethyl-propyl the most

preferred.

Particularly preferred Re and Rio are each independently selected
from hydrogen, substituted or unsubstituted Ci-Ci2 alkyl, COR,,
CONRaRyp, and C(=NRa)NRaRb, wherein R, and Ry are each independently
selected from hydrogen and substituted or unsubstituted C;-Ci2 alkyl.

Particularly preferred Ra and Ry are each independently selected from

s 8.35 (d, 8.0) NH5 24.1, q 1.09a 2 51.7, d 4.69 (dd, 12.0,



NH2 2 53.1, d 4.49 (m) HTVHA 3 30.4, t 2.02 (m) 1.55(m) 1 179.1,s - 4 23.5.
t 1.48 (m) 1.36 (m) 2 44.9, d 2.62 (dgq, 9.5, 7.0) 5 26.3, t 1.66 (m 2-M
14. 4, q WwOBa1ob7ddzs0, t 2.95 (m) 3 79.6, d 3.57 (m NH2peThizhoohsaryved 4
33.5, d 1.74 (m) 4-Me 17.4, q

16

hydrogen and substituted or unsubstituted C;-Cs alkyl; and even more
preferred are each independently selected from hydrogen, methyl, ethyl,
n-propyl, iso-propyl and butyl, including n-butyl, tert-butyl, sec-butyl
and iso-butyl. More preferably R and R0 are hydrogen.

Particularly preferred R11 and Ri3 are each independently selected
from substituted or unsubstituted C;-Cs alkyl, which may be branched
or unbranched. More preferred alkyl groups, which may be branched or
unbranched, are those having 1, 2, 3, or 4 carbon atoms; being methyl

10 and ethyl the most preferred. Preferably Ri1 and Riz have different

meaning in the compounds of the invention.

Particularly preferred Ri2 and Ris are each independently selected

from NRaRp and OR., wherein R is preferably selected from hydrogen,

15 substituted or unsubstituted Ci-Ce¢ alkyl, COR,, and COOR,, and
wherein Ra and Ry are each independently selected from hydrogen and
substituted or unsubstituted C;-Ci2 alkyl. Particularly preferred R, and

Ry are each independently selected from hydrogen and substituted or
unsubstituted Ci-Cs alkyl; and even more preferred are each

20 independently selected from hydrogen, methyl, ethyl, n-propyl, iso-
propyl and butyl, including n-butyl, tert-butyl, sec-butyl and iso-butyl.
More preferably Rc is hydrogen. Preferably Ri2 and Ris are selected from

OH and NH; and have the same meaning in the compounds of the

invention.
25
In additional preferred embodiments, the preferences described
above for the different substituents are combined. The present invention
is also directed to such combinations of preferred substitutions in the
formula (I) above.
30

In the present description and definitions, when there are several

groups Ra, Ry, or Rc present in the compounds of the invention, and



0.99 (d, 6.5 5 39.3.t 1.16(m 6 26.2, d 1.66 (m 6-M 21.5, g 0.87 (d,
6.5 7 24.7, q 0.94 (d, 6.5) a Overl apped HTIVHA:

3- hydr oxywd,24106070¢78 et hyl hept anoi ¢ aci d; DADHOHA: 4, 7- PCT/EP2009/067470

di am no- 2, 3- di hydr oxy- 7- oxohept anoi ¢ aci d; AHDVHA: 2-am no- 3-
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Particularly preferred compounds of the invention are the

following:

HoN H,N_ O
OH NH
OH O °© o4 o >0 2
N o
N N N
H H H
o OH o HN
Os__O
N o}
gNH

ZT
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5The n-But anol extract was evaporated to yield a crude of 5.86 g that was
subjected to VLC on Lichroprep RP-18 with a stepped gradient fromH20 to
CH3OH andwbhen/@hig®H:. CH2C12 (50: 50). Fractions el uted wipCh/EB2B@Itk1H20
(75:25) and CH3OH H20 (85:15) were pooled to give a fraction of 592.5 ng
that was subjected to RP-18 columm 10 chg8omat ography with a stepped
gradient from H20: CH3CH (35:65) to CH3OH Fractions eluted with H20: CH3OH
(30: 70, 223.4 ny) were subjected to preparative HPLC (Symetry C18, 7 pm
19 x 150 mm gradi ent H20 + 0. 1% TFA: CH3CNHaN-Q-2% TFA from 22 to 42% CH3CN
in 25 mn and then from42 to 100%in 7 mn, fllow 15 lmn, w 15

detection) to yiel d a fcmacbi on cont aigH ng a ure o i pecokidepsin A and
B (retention {i N2 T'sﬂra i 0 furt her
purified by se'pr pa atl eﬁigh/ BrildgeNPrép Cf8, N5 p 0 x 150 mMm
isocratic H20 + 0.1% TFA: CH3CN © Q H (6903 f | owiN m./mn, W
detection) to obtain inpure Pi pecolid%psin 9 ng, 20 retentlon time:
26.49 mn) and pure Pipecolidepsin B (13.6 retenti oo 4.99 mn).
Final purification of Pipecolidepsin A (14 S acmev d b

sem preparative HPLC (Kromasil 100 C8, 10 150 rrm gradi

H20: CH3CN from 30 to 45%in 30 mn, flow 2‘2 ectlon
retention tinme: 20.70 mn). 25 Fractio fr V zep RP- 18
eluted with CH3OH and CH3OH: CH2C12 (50:50) were p ol ed a d subj cted to
preparative HPLC (Symmetry C18, 7 pm 19 x 150 8nt H2OP+ 0. 1%

TFA: CH3CN + 0. 1% TFA from 22 to 42% CH3CN in 25 m n ndl then from42 to
100% 30 in 7 mn, flow 15 niL/mn, WV detection) to y| el d pure

Pi pecolidepsin C (18.9 ng) in thePfllg)é({Blfa‘eFjSt1§ drifluoroacetate salt. WO
2010/ 070078PCT/ EP2009/ 067470 26 Pi pecol i depsin B: anorphous white
solid. (+) HRMALDI M5 nmlz 1671.89954 [M+H] (calc. for C74H127N16027,

1671. 90511 500 d 13 Tabl 2.
B ool | debti FPEAr R A A EETANE (SaR e BINRe ey TEA4ra9% 6207 M H

(calc. for S%%F&g&%@;@@g&e&Mlﬂ?%O) 11-1 (500 MHz) and 13C NWMR (125
MHz) see Table 3. 10 Table 2. 1l1-1 and 13C NMR data of Pipecolidepsin B

(CD30CH) N 13C, mult 1H (Ml ti pIicity, J) N 130 mult 1H (Multiplicity, J)
(PIbP :SI'? ' 312306- ﬂp%éﬁfe(g%gi%é é Were 1so ted fjrom a slrgorgge OF ‘ﬁqe ord’er3 82
Lithistida, family Neopeltidae, genus Homophymia, species Homophymia
lamellosa Vacelet & Vasseur, 1971. This sponge was collected by hand
10 using SCUBA diving in Saint Marie Island, Madagascar (17° 07. 436’ S
/ 49° 47. 525’ E) at depths ranging between 3 and 7 m.

Description of this sponge: Thickly lamellar sponge (6 cm high, 10 cm
wide, 2 cm thick) with a rounded outline consisting of several more or
15 less individualized (especially at the top) but fused, with separate small
oscules (2-3 mm diameter) situated at the top. Megascleras:
Pseudophyllotrianes measuring 200-420 um. Desmas, about 250-350
um in size, resemble tetraclones but are monocrepidial. Other
choanosomal megascleres are large styles to strongyles/tylotes

20 measuring 380-560 um long and 2.5-5 um thick. Microscleres: are

microspines amphiaster with long slender rays and are very abundant
at the surface of the axial cavity and choanosomal canals; they measure

12.2-16.25 um long and 6.25-12.5 um wide.



67.6, d 4.38 (m) 4 22.6,t 1.75 (m 1.23 (m 4 20.2, q 1.33 (d, 6.5) 5
28.0,t 1.62 (m) 1.56 (n) AHDVHA 6 44.6,t 3.69 (m) 3.12 (nm) 1 80 8.91 (br d,
8.5) NH Asp28106B0Gs d 5.29 (m) 1 80 8.43 (d, 7.6) NH 3 PerApdecsob77d br d,
11.0) 2 47.3,d 5.32(m 4 39.1,d 1.93(m 3 36.6,t 2.85 (m

19

Geographical distribution of this sponge: Madagascar, New Zealand,

Reunion Island.

5 Additionally, compounds of the invention can be obtained by modifying
those already obtained from the natural source or by further modifying
those already modified by using a variety of chemical reactions. Thus,
hydroxyl groups can be acylated by standard coupling or acylation
procedures, for instance by using acetic acid, acetyl chloride or acetic

10 anhydride in pyridine or the like. Formate groups can be obtained by
heating hydroxyl precursors in formic acid. Carbamates can be obtained
by heating hydroxyl precursors with isocyanates. Hydroxyl groups can
be converted into halogen groups through intermediate sulfonates for
iodide, bromide or chloride, or directly using a sulfur trifluoride for

15 fluorides; or they can be reduced to hydrogen by reduction of
intermediate sulfonates. Hydroxyl groups can also be converted into
alkoxy groups by alkylation using an alkyl bromide, iodide or sulfonate,
or into amino lower alkoxy groups by using, for instance, a protected 2-
bromoethylamine. Amido groups can be alkylated or acylated by

20 standard alkylation or acylation procedures, for instance by using,
respectively, KH and methyl iodide or acetyl chloride in pyridine or the
like. Ester groups can be hydrolized to carboxylic acids or reduced to
aldehyde or to alcohol. Carboxylic acids can be coupled with amines to
provide amides by standard coupling or acylation procedures. When

25 necessary, appropriate protecting groups can be used on the
substituents to ensure that reactive groups are not affected. The
procedures and reagents needed to prepare these derivatives are known
to the skilled person and can be found in general textbooks such as
March’s Advanced Organic Chemistry 6th Edition 2007, Wiley

30 Interscience.



2.46 (M) 4-Me 8.7, q 0.73 (d, 7.0) 480 _527.9, d 1.92 (n) EtOAsn 5-M
21.3, 9 0.94 (d, 6.5 1 169.8, s 6.48 (d, 8.5) NH6 15.2, q 0.71 (d, 7.5) 2
56.8, d 4velaomi7dle€l n 3 78.5, d 4.60 (br s) 1 80 9.19 (lpcTEP20Wl0d74830 $e NH2
2 59.0, d 4.28 (dd, 10.5, 5.5) OCH2 68.0, t 3.67 (n) 3.48 (m

20

An important feature of the above described compounds of
formula I is their bioactivity and in particular their cytotoxic activity
against tumor cells. Thus, with this invention we provide
pharmaceutical compositions of compounds of general formula I, or a

5 pharmaceutically acceptable salt, tautomer, prodrug or stereoisomer
thereof, that possess cytotoxic activities and their use as anticancer
agents. The present invention further provides pharmaceutical
compositions comprising a compound of general formula I, or a
pharmaceutically acceptable salt, tautomer, prodrug or stereoisomer

10 thereof, with a pharmaceutically acceptable carrier or diluent.

Examples of pharmaceutical compositions include any solid
(tablets, pills, capsules, granules etc.) or liquid (solutions, suspensions
or emulsions) composition for oral, topical or parenteral administration.

15
Administration of the compounds or compositions of the present
invention may be by any suitable method, such as intravenous infusion,
oral preparations, and intraperitoneal and intravenous administration.
We prefer that infusion times of up to 24 hours are used, more
20 preferably 1-12 hours, with 1-6 hours most preferred. Short infusion
times which allow treatment to be carried out without an overnight stay
in hospital are especially desirable. However, infusion may be 12 to 24
hours or even longer if required. Infusion may be carried out at suitable
intervals of say 1 to 4 weeks. Pharmaceutical compositions containing
25 compounds of the invention may be delivered by liposome or
nanosphere encapsulation, in sustained release formulations or by

other standard delivery means.

The correct dosage of the compounds will vary according to the
30 particular formulation, the mode of application, and the particular
situs, host and tumour being treated. Other factors like age, body

weight, sex, diet, time of administration, rate of excretion, condition of



336.9, d231(nm CH3 15.9, q 1.18 (t, 7.0) 3-Me 14.1, g 1.05c MeG u 4
42.7, d 2.76 (m) 1 172.3, s - 4-Me 14.4, g 1.23 (d, 7.0) 2 58.2, d 5.43 (m

5 180. 6, wo%eiod#@78 23.3,t 2.48 (m 1.78 (m DADHOHA 4 BtT/dPRo0d/0827¢ M
2.12(m 1 176.3, s 7.53d NH5 177.7, s -

21

the host, drug combinations, reaction sensitivities and severity of the
disease shall be taken into account. Administration can be carried out

continuously or periodically within the maximum tolerated dose.

5 As used herein, the terms “treat”, “treating” and “treatment”
include the eradication, removal, modification, or control of a tumor or
primary, regional, or metastatic cancer cells or tissue and the

minimization or delay of the spread of cancer.

10 The compounds of the invention have anticancer activity against
several cancers types which include, but are not limited to, lung cancer,

colon cancer, and breast cancer.

Thus, in alternative embodiments of the present invention, the
15 pharmaceutical composition comprising the compounds of formula (I)
as defined above is for the treatment of lung cancer, colon cancer or

breast cancer.

EXAMPLES

20
EXAMPLE 1: DESCRIPTION OF THE MARINE ORGANISM AND
COLLECTION SITE

Homophymia lamellosa Vacelet & Vasseur, 1971 was collected by
25 hand using SCUBA diving in Saint Marie Island, Madagascar (17° 07.
436’ S / 49° 47. 525’ E) at depths ranging between 3 and 7 m.

EXAMPLE 2: ISOLATION OF PIPECOLIDEPSIN A

30
The frozen specimen of Example 1 (82 g) was diced and extracted

with HoO (3 x 300 mL) and then with a mixture of CH30H:CH2Cl»



2 72.8, d 3.92 (m) NMe 31.4, q 2.95 (s) 3 75.6, d 3.57 (m) Leu 4 51.0,d
4.10(m WO 2010/ 070078PCT/ EP2009/ 067470 27 N 13C, mult 1H (Multiplicity,
J) N 13C,woubtoobbd76Mul tiplicity, J) 1 177.0, s 7.57 (d, peTmp20dl067428. 5, t
2 51.2, d 4.58 (m) 6 32.7, t 2.20 (m) 3 38.9, t 2.38 (nm) 7 178.7, s $e NH2

22

(50:50, 3 x 300 mL) at room temperature. The combined aqueous and
organic extracts were concentrated separately to yield residues of 2.82 g

and 700 mg, respectively.

5 The aqueous extract was subjected to VLC on Lichroprep RP-18
with a stepped gradient from H20O to CH30H. The fraction eluted with
CH30OH:H20 (3:1, 58.7 mg) was subjected to semipreparative reversed
phase HPLC (SymmetryPrep Cis, 7 um, 7.8 x 150 mm, gradient H2O +
0.1% TFA:CH3CN + 0.1% TFA from 25 to 40% CH3CN in 22 min and

10 then from 40 to 100% in 6 min, UV detection, flow 2.5 mL/min). A
fraction with a retention time from 20 to 26 min of this chromatography
was further purified by semipreparative reversed phase HPLC (Atlantis
dCig, 10 um, 10 x 150mm, isocratic HoO + 0.1% TFA:CH3CN + 0.1%
TFA (64:36), UV detection, flow 2.5 mL/min), to yield Pipecolidepsin A (3

15 mg, retention time: 31.45 min).

The organic extract was subjected to VLC on Lichroprep RP-18
with a stepped gradient from H2O to CH30H. The fraction eluted with
CH30OH:H20 (3:1, 14.1 mg) was subjected to semipreparative reversed

20 phase HPLC (SymmetryPrep Cig 7 um, 7.8 x 150 mm, gradient H2O +
0.1% TFA:CH3CN + 0.1% TFA from 22 to 42% CH3CN in 25 min and
then from 42 to 100% in 7 min, UV detection, flow 2.5 mL/min) to yield

a further amount of Pipecolidepsin A (2 mg, retention time: 23.84 min).

25 Pipecolidepsin A: Amorphous white solid. (+)HRMALDIMS m/z
1655.90918 [M+H]* (calc. for C74H127N16026, 1655.91020). 'H (500 MHz)
and 13C NMR (125 MHz) see Table 1.



4 26.1, d 2.04 (n) HOAsn 4-Me 20.8, g 1.01 (d, 6.5) 1 80 8.28 (d, 7.0) NH 5
24.0, q 1.09c 2 58.2, d 4.86a Lys 3 72.2, d 4.38 (m) 1 80 7.88 (br s) NH 4
80 $e NHAW® %idvedoo7d 4.44 (m) HTVHA 3 30.5, t 2.02 (m 1r68/EPaoobe7®. 3, s -

4 23.6,

t 1.50 (

In)
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Table 1. 'H and 3C NMR data of Pipecolidepsin A (CD30OH)

N° | 13C, mult | !H (Multiplicity, J) [ N° [ 13C, mult | !H (Multiplicity, J)
Pip Thr
1 170.4, s - 1 171.8, s 8.33 (br s) NH
2 53.9, d 5.7 (m) 2 64.3, d 3.82 (br 5)
2.19 (m)
3 27.6, t 1.64 (m) 3 67.6,d 4.39 (m)
1.74 (m)
4 22.6,t 1.25 (m) 4 20.1,q 1.34 (d, 6.0)
1.61 (m)
) 27.9,t 1.58 (m) AHDMHA
3.70 (m)
6 44.6, t 3.12 (m) 1 174.6, s 8.96 (d, 10.0) NH
Asp 2 | 556,d 5.20 (m)
1 170.5, 5 8.39 (d, 9.0) NO 3 77.2,d | 5.62(dd, 11.0, 2.0)
2 47.2,d 5.34 (m) 4 39.1, d 1.91 (m)
2.90 (dd, 17.0, 8.0)
3 365t | g0 (ad. 165 40 |4Me| 884 0.74 (d, 7.5)
3 1738, 5 5 5 27.8, d 1.93 (m)
EtOAsn 5.Me| 21.3,q 0.94 (d, 6.5)
1 169.7, 5 6.49 (d, 9.0) NH 6 15.3, q 0.73 (d, 7.5)
2 56.7,d 4.92 (m) DiMeGln
3 78.5, d 4.62 (br ) 1 174.6, s 9.00 (d, 4.5) N
7.53 (br s)
4 174.1, s 7.31 (br s) NH» 2 59.0,d 4.33 (dd, 11.0, 5.5)
3.67 (m)
OCH» 68.0, t 3.48 (m) 3 37.2,d 2.30 (m)

CH, | 16.0,q 1.19 (t, 7.0) 3-Me | 14.3,q 1.09s
MeGlu 4 42.5,d 2.75 (dddd, 7.0, 2.5)
1 172.2, s 5 4Me| 14.4,q 1.24 (d, 7.0)

7.45, (br s)
2 58.2,d 5.42 (d, 8.0) ) 180.2, s 6.94. (br s) NH»
2.46 (m)
3 23.5, t 1.81 (m) DADHOHA
2.19 (m)
4 319t 2.08 (m) 1 176.4, s 7.66 (d, 9.0) NH
5 1778, 5 : 2 72.9,d 3.84 (m)
NMe | 31.4,q 2.96 (s) 3 75.7, d 3.59 (m)
Leu 4 51.1,d 4.10 (m)
1.92 (m)
1 177.0, s 7.60 (d, 6.0) NH ) 28.5,t 1.78 (m)
2 513, d 458 (m) 6 32.6, 1 2.23 (m)
2.39 (m) 7.53, (br s)
38.9, t 155 () 7| 1786s | (3 e | N2
4 26.1,d 2.03 (m) Asn
4Me | 208,q 1.03 (d, 6.5) 1 174 8, s 8.35 (d, 8.0) NO
5 24.1, q 1.09a 2 51.7,d | 4.69 (dd, 12.0, 6.5)
2.92 (m)
Lys 3 | 366t | 58444, 17.0,5.0)




1.35 (m) 2 44.9, d 2.69 (dg, 9.0, 7.0) 5 26.3, t 1.62 (m 2-M 14.3, q

1.06c 6 41.1,t 2.95(m 3 79.9,d 3.55(m NH2 - Not observed 4 33.4, d 1.
4- MewdBoth/o70078. 98 (d, 7.0) 5 39.1.t 1.16(m 6 26pre1/EP20096874G01)

(m

21.5, q 0.86 (d, 6.5) 7

24
N° 13C, mult | 'H (Multiplicity, J) N° 13C, mult 1H (Multiplicity, J)
7.21 (br s)
1 174.4, s 7.85 (br d, 8.5) NH 4 174.7, s 6.75 (br s) NH,
53.1,d 4.49 (m) HTMHA
2.02 (m)
304, t 1.55 (m) 1 179.1, s -
1.48 (m)
23.5.t 1.36 (m) 2 44.9,d 2.62 (dq, 9.5, 7.0)
26.3,t 1.66 (m) 2-Me 14.4,q 1.072
6 41.0,t 2.95 (m) 3 79.6,d 3.57 (m)
NH» - Not observed 4 33.5,d 1.74 (m)
4-Me 17.4,q 0.99 (d, 6.5)
5 39.3. t 1.16 (m)
6 26.2,d 1.66 (m)
6-Me | 21.5,q 0.87 (d, 6.5)
7 24.7,q 0.94 (d, 6.5)

a Qverlapped

HTMHA: 3-hydroxy-2,4,6-trimethylheptanocic acid; DADHOHA: 4,7-
diamino-2,3-dihydroxy-7-oxoheptanocic acid; AHDMHA: 2-amino-3-
hydroxy-4,5-dimethylhexanoic acid.

Asn DiMeGIn

AHDMHA

%“ﬁ%”

DADHOHA

N OH

Pipecolidepsin A

EXAMPLE 3: ISOLATION OF PIPECOLIDEPSIN B AND C

10
A second group of specimens of Example 1 (382.5 g) was

triturated and exhaustively extracted with 2-propanol (4 x 400 mL, 2 x

75
6- Ve



24.7, q 0.93 (d, 6.5) a Under solvent b Carbonyl signals at these
positions & (6¢c 174.7, 174.4, 174.2, 173.8, 170.6, and 170.4 ppm were not
assi gned woeotom7bdve failure of obtaining 1H 13C | ong r amrge/RPReMS6I47Yi ti €s.
Three carbonyl signals were 5 overl apped/ not detected ¢ Methyl signals
overl apped d NH and NH2 signal s overl apggd e Assignnents of NH2 at these
positions $ OH 7.54c1/6.81, 7.50/6.96, 7Y53d/7.30, and 7.16/6.79 ppn) are
i nt erchangeabl e 10 f Assignnments can be interchanged HTIVHA:

3- hydr oxy- 300 éaly. i Thet lephhsEpednextraats werDARHQdatrated- to yield a crude of

nyr oxy- 4, SE BT Hescaitl: & eacasorsg JAQADAYe HoFoReR SRS o oo
L 0Asn’ Pi pesalHener n B Fabr 5 | D e oM L0 ki n €
pecol 1 depsi n apl e o. an ata O I pecol 1 depsin
(CD3OH) N 13C, mult 1H (Multiplicity, J) N
5 The n-Butanol extract was evaporated to yield a crude of 5.86 g
that was subjected to VLC on Lichroprep RP-18 with a stepped gradient
from H2O to CH3OH and then CH30OH:CH2Cly (50:50). Fractions eluted
with CH30H:H20 (75:25) and CH30H:H20 (85:15) were pooled to give a
fraction of 592.5 mg that was subjected to RP-18 column
10 chromatography with a stepped gradient from H>O:CH30H (35:65) to
CH3OH. Fractions eluted with HoO:CH30H (30:70, 223.4 mg) were
subjected to preparative HPLC (Symmetry Cig, 7 pm, 19 x 150 mm,
gradient HoO + 0.1% TFA:CH3CN + 0.1% TFA from 22 to 42% CH3CN in
25 min and then from 42 to 100% in 7 min, flow: 15 mL/min, UV
15 detection) to yield a fraction containing a mixture of Pipecolidepsin A
and B (retention time from 24.2 to 26.2 min). This fraction was further
purified by semipreparative HPLC (X-Bridge Prep Cis, 5 um, 10 x 150
mm, isocratic HoO + 0.1% TFA:CH3CN + 0.1% TFA (65:35), flow: 2.3
mL/min, UV detection) to obtain impure Pipecolidepsin A (39.9 mg,
20 retention time: 26.49 min) and pure Pipecolidepsin B (13.6 mg,
retention time: 24.99 min). Final purification of Pipecolidepsin A (14.9
mg) was achieved by semipreparative HPLC (Kromasil 100 Cg, 10 um,
10 x 150 mm, gradient HoO:CH3CN from 30 to 45% in 30 min, flow: 2.5
mL/min, UV detection, retention time: 20.70 min).
25
Fractions from VLC on Lichroprep RP-18 eluted with CH30H and
CH3OH:CH2Cl> (50:50) were pooled and subjected to preparative HPLC
(Symmetry Cig, 7 um, 19 x 150 mm, gradient H.O + 0.1% TFA:CH3CN +
0.1% TFA from 22 to 42% CH3CN in 25 min and then from 42 to 100%
30 in 7 min, flow: 15 mL/min, UV detection) to yield pure Pipecolidepsin C

(18.9 mg) in the form of its trifluoroacetate salt.



13C, nmult 1H (Multiplicity, J) Pip Thr-1 1 170.8, s - 1 171.9, s 8.48 (br
s) N\H2 53.7, d 5.22 (br d, 3.5 2 63.9, d 3.94 (t, 2.5) 3 27.4, t 2.16 (m

1.60 (m wWwWo@dok7oars4. 43 (qd, 6.5, 2.5) 4 22.1,t 1.70 (mpctme2o00m}y7440 20. 2, q
1.33, d, 6.5 5 26.2,t 1.62 (m) 1.49 (m) Thr-2 6 44.8, t 3.65 (n) 3.06 (m 1

26

Pipecolidepsin B: amorphous white solid. (+)HRMALDIMS m/z
1671.89954 [M+H]* (calc. for C74H127N16027, 1671.90511). 'H (500 MHz)
and 13C NMR (125 MHz) see Table 2.

Pipecolidepsin C: amorphous white solid. (+)HRMALDIMS m/z
1541.87463 [M+H]* (calc. for CeoHi21N16023, 1541.87850). 'H (500 MHz)

and 13C NMR (125 MHz) see Table 3.

10 Table 2. 'H and !3C NMR data of Pipecolidepsin B (CD3OH)

N° | 13C, mult | !H (Multiplicity, J) [ N° [ 13C, mult | !H (Multiplicity, J)
Pip Thr
1 &P - 1 171.9, s 8.39 (br s) NH
2 53.9,d 5.26 (m) 2 | 64.2,d 3.82 (br s)
2.20 (m)
3 27.6, t 1.63 (m) 3 67.6,d 4.38 (m)
1.75 (m)
4 22.6,t 1.23 (m) 4 20.2,q 1.33 (d, 6.9)
1.62 (m)
) 28.0,t 1.56 (m) AHDMHA
3.69 (m) -
6 44.6, t 3.12 (m) 1 & 8.91 (br d, 8.5) NH
Asp 2 | 556,d 5.20 (m)
1 &P 8.43 (d, 7.6) NH 3 77.2,d 5.57 (brd, 11.0)
2 47.3,d 5.32 (m) ) 39.1,d 1.93 (m)
2.85 (m)
3 36.6,t 2.46 (m) 4-Me 8.7,q 0.73 (d, 7.0)
4 &P - 5 27.9,d 1.92 (m)
EtOAsn 5Me| 21.3,q 0.94 (d, 6.5)
1 169.8, s 6.48 (d, 8.5) NH 6 15.2, q 0.71 (d, 7.5)
2 56.8,d 4912 DiMeGln
3 78.5,d 4.60 (br s) 1 &P 9.19 (br s) NH
4 3P $° NH. 2 59.0,d | 4.28 (dd, 10.5, 5.5)
3.67 (m)
OCH» 68.0, t 3.48 (m) 3 36.9,d 2.31 (m)
CH, | 15.9,q 1.18 (t, 7.0) 3.Me | 14.1% q 1.05
MeGlu 4 42.7,d 2.76 (m)
1 172.3, s 5 4Me| 14.4,q 1.23 (d, 7.0)
2 58.2,d 5.43 (m) ) 180.6, s $c NH,
2.48 (m)
23.3,t 1.78 (m) DADHOHA
2.22 (m) )
4 31.7,t 2.12 (m) 1 176.3, s 7.534 NH
) 177.7, s - 2 72.8,d 3.92 (m)
NMe 31.4,q 2.95 (s) 3 75.6,d 3.57 (m)
Leu 4 51.0,d 4.10 (m)




& 8.97 (d, 10.0) NH Asn 2 55.6, d 5.38, m1 171.3, s 8.31 (d, 9.5 NH 3
71.6, d 5.71 (qd, 7.0, 4.0) 2 47.4, d 5.39 (m) 4 14.7, q 1.22(d, 7.0) 3

37.7, t 2v820{omro@s38 (dd, 15.5, 5.0) DiMeGA@n 4 175.5, pcheprdiddod748a@ 9. 22
(d, 5.5) NH MeOAsn 2 59.4, d 4.18 (dd, 10.5, 5.0) 1 & 6.48 (d, 8.5) NH 3
37.7, d 2.22 (m) 2

10
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N° 13C, mult | 'H (Multiplicity, J) N° 13C, mult 1H (Multiplicity, J)
1 | 177.0,s | 7.57(d,5.5) NH 28.5, t o ig
51.2,d 4.58 (m) 32.7, t 2.20 (m)
38.9, t 2.38 (m) 178.7, s $¢ NH,
7 1.55 (m) -
4 26.1,d 2.04 (m) HOAsn
4-Me | 20.8,q 1.01 (d, 6.5) 1 8P 8.28 (d, 7.0) NH
5 24.0, q 1.09¢ 2 58.2, d 4.865
Lys 3 72.2,d 4.38 (m)
1 8o 7.88 (br s) NH 4 8P $¢ NH,
2 53.4, d 444 (m) HTMHA
2.02 (m)
3 30.5, t 158 (m) 1 179.3, s -
23.6, t i:gg }Eg 2 | 4494 2.69 (dq, 9.0, 7.0)
5 26.3, t 1.62 (m) 2-Me | 14.3f, q 1.06¢
6 41.1, ¢ 2.95 (m) 3 79.9,d 3.55 (m)
NH» - Not observed 4 33.4,d 1.75 (m)
4-Me | 17.4,q 0.98 (d, 7.0)
5 39.1.t 1.16 (m)
6 26.2,d 1.63 (m)
6-Me | 21.5, q 0.86 (d, 6.5)
7 24.7, q 0.93 (d, 6.5)

a Under solvent

b Carbonyl signals at these positions & (6. 174.7, 174.4, 174.2, 173.8,
170.6, and 170.4 ppm) were not assigned due to the failure of obtaining
IH-13C long range connectivities. Three carbonyl signals were
overlapped/not detected

¢ Methyl signals overlapped

d NH and NH; signals overlapped

¢ Assignments of NH2 at these positions $ (du 7.544/6.81, 7.50/6.96,
7.534/7.30, and 7.16/6.79 ppm) are interchangeable

f Assignments can be interchanged

HTMHA: 3-hydroxy-2,4,6-trimethylheptanocic acid; DADHOHA: 4,7-
acid; AHDMHA:

diamino-2,3-dihydroxy-7-oxoheptanoic 2-amino-3-

hydroxy-4,5-dimethylhexanoic acid.



56.8, d 490c 3-Me 13.8,
2.71 (dg, 7.0, 3.5) 4 173.7,
7.0) Ove Ww8.2610/0003838, s 5 179.9,
2010/ 070078PCT/ EP2009/ 067470 29 N 13C, nmult 1H (Multiplicity,
mult 1IH (Multiplicity, J) 1 172.4, s 08

q 1.06 (d, 7.5) 3 80.3, d 4.45 (d, 2.0) 4 42.2, d
s 7.31 (s) 7.58 (s) NH2 4-Me 15.0, g 1.22 (d,
S 6.95 (S) 7.44 (s) NeRTMpSoodERHA WO
J) N 13C,

HOAsnh DiMeGIn

MHA Thr

HoN HaN._O
AHD
HO o OH NH,
OH O OH O o
H H
N N (@)
N N N
o) OH o) HN Lys
(@) (@)
HTMHA
HN™ ~O . 0~ "NH
Pip N O o Leu
DADHOHA
HO NH N—
H
o o NMOH
Asp (@) (@) (@)
(@)

MeGlu
NH» k

EtOAsn

Pipecolidepsin B

Table 3. 'H and 3C NMR data of Pipecolidepsin C (CD3OH)

N° | 13C, mult | H (Multiplicity, J) N° | 13C, mult | H (Multiplicity, J)
Pip Thr-1
1 170.8, s - 1 171.9, s 8.48 (br s) NH
2 53.7,d 5.22 (br d, 3.5) 2 63.9, d 3.94 (t, 2.5)
2.16 (m)
3 27.4,t 1.60 (m) 3 67.4,d 4.43 (qd, 6.5, 2.5)
1.70 (m)
4 22.1,t 1.22 (m) 4 20.2,q 1.33,d, 6.5
1.62 (m)
5 | 262t 149 () Thr-2
3.65 (m) -
6 44.8, t 3.06 (m) 1 & 8.97 (d, 10.0) NH
Asn 2 55.6,d 5.38, m
1 | 171.3,s 8.31 (d, 9.5) NH 3 | 71.6,d | 571 (ad, 7.0, 4.0)
2 | 47.4,d 5.39 (m) 4 14.7, q 1.22(d, 7.0)
2.85 (m) .
3 37.7,t 2.38 (dd, 15.5, 5.0) DiMeGln
4 | 1755, s $b NH» 1 s 9.22 (d, 5.5) NH
MeOAsn 2 | 59.4,d | 4.18 (dd, 10.5, 5.0)
1 &= 6.48 (d, 8.5) NH 3 37.7,d 2.22 (m)
2 | 568, d 4.90¢ 3-Me| 1338,q 1.06 (d, 7.5)
3 | 803,d 445 (d, 2.0) 4 | 422,d | 271 (dqg, 7.0, 3.5)
731 (9)
4 173.7, s 7.58 (s) NH» 4-Me 15.0,q 1.22 (d, 7.0)
6.95 (9)
OMe 59.6,q 3.38, s ) 179.9, s 7.44 (s) NH»
MeGIn ATHHA




10

.73 (d, 9.0) NH2 57.9, d 5.41 (m 2 72.8d, d 3.88 (nm 3 23.9,t
1.78 (m 3 75.4d, d 3.88 (m 4 55,5, d 4.03 (m 4 32.4,t 2.15
woxofn/076078, d 4.04(nm) 5 177.8, s $b NH2 6 20. 6, paTEPIG906H47H. 5) NMe
.92(s) Ay
29
N° [ 13C, mult 1H (Multiplicity, J) N° | 13C, mult | 'H (Multiplicity, J)
1 172.4, s - 1 &= 7.73 (d, 9.0) NH
57.9,d 5.41 (m) 2 | 72.84,d 3.88 (m)
23.9 1 2.37 (m) 3 | 75.49,d 3.88 (m)
7 1.78 (m) 4 55.5, d 4.03 (m)
2.15 (m)
4 32.4,t 2.06 (m) ) 70.2,d 4.04 (m)
5 177.8, s $° NH, 6 20.6, q 1.16 (d, 5.5)
NMe | 31.3,q 2.92 (s) Gly
AMHA 1 173.0, s 8.40 (t, 6.0) NH
4.00 (dd, 16.5, 6.0)
1 176.7, s 7.53 (d, 7.0) NH 2 441,t | 3'e5 4d. 16.5. 6.0)
2 50.5,d 4.67 (ddd, 12.5, 7.0, 2.5) |HTMNA
2.24 (m)
3 37.3, t 158 (m) 1 179.6, s -
4 31.8,d 1.74 (m) 2 45.1,d 2.57 (dq 9.0, 7.0)
4-Me| 17.8,q 0.97 (d, 7.0) 2-Me | 14.7,q 1.08 (d, 7.0)
s 315 ¢ 1.44 (m) 3 79.3,d | 3.52(dd, 9.0, 3.0)
B 1.34 (m) 4 33.4, d 1.73 (m)
6 11.6, q 0.94 (t, 7.5) 4-Me | 17.6,q 0.95 (d, 7.5)
1.10 (m)
Orn ) 38.8,t 1.25 (m)
1 &= 8.27 (d, 9.5) NH 6 28.9,d 1.56 (m)
52.3,d 4.60 (m) 6-Me | 24.5,q 0.89 (d, 7.0)
2.09 (m) 1.17 (m)
27.9, t 153 (m) 7 46.7,t 0.88 (m)
4 | 250t 1.72 m) 8 | 2644 1.67 (m)
e 1.62 (m) ik '
5 40.3, t 2.88 (m) 8-Me| 21.5,q 0.89 (d, 7.0)
NH»> Not observed 9 21.8,q 0.84 (d, 6.5)
a Carbonyl signals at these positions & (3. 176.0, 174.1, 173.9, 173.6,
and 170.0 ppm) were not assigned due to the failure of obtaining 'H-13C
long range connectivities
b Assignments of NH; at these positions $ (8u 6.75/7.22 and 6.76/7.54
ppm) are interchangeable

¢ Under solvent

d Assignments can be interchanged

HTMNA: 3-hydroxy-2,4,6,8-tetramethylnonanoic acid; ATHHA: 4-amino-

2,3,5-trihydroxyhexanoic acid; AMHA: 2-amino-4-methylhexanoic acid.




AVHA 1 173.0, s 8.40 (t, 6.0) NH1 176.7, s 7.53 (d, 7.0) NH2 44.1, t 4.00
(dd, 16.5, 6.0) 3.85 (dd, 16.5, 6.0) 2 50.5, d 4.67 (ddd, 12.5, 7.0, 2.5)
HTWNA 3 3Wo3pto/2o2é (n) 1.58 (m 1 179.6, s - 4 31.8,d PcTAPM09De7T0 1, d
2.57 (dgq 9.0, 7.0) 4-Me 17.8, q 0.97 (d, 7.0) 2-Me 14.7, g 1.08 (d, 7.0) 5
31.5,t 1.44 (nm) 1.34 (m 3 79.3, d 30

DiMeGIn

Thr 2 Thri

HTMNA éj MMHA

Ha

ATHHA

O
(|) MeGlin
NH,
MeOAsn

Pipecolidepsin C

EXAMPLE 4: BIOASSAYS FOR THE DETECTION OF ANTITUMOR
5 ACTIVITY

The aim of this assay is to evaluate the in vitro cytostatic (ability
to delay or arrest tumor cell growth) or cytotoxic (ability to kill tumor
cells) activity of the samples being tested.

10

CELL LINES

Name N° ATCC | Species|Tissue Characteristics

A549 CCL-185| human | lung lung carcinoma (NSCLC)

HT29 HTB-38 | human | colon | colorectal adenocarcinoma
MDA-MB-231 | HTB-26 | human | breast breast adenocarcinoma

EVALUATION OF CYTOTOXIC ACTIVITY USING THE SBR COLORIMETRIC ASSAY
15
A colorimetric assay, using sulforhodamine B (SRB) reaction has

been adapted to provide a quantitative measurement of cell growth and



3.52 (dd, 9.0, 3.0) 4 33.4, d 1.73 (m 6 11.6, q 0.94 (t, 7.5) 4-Me
17.6, 9 0.95 (d, 7.5) On 538.8, t 1.10 (n) 1.25 (M 1 & 8.27 (d, 9.5) NH
6 28.9, dwd.2ef/709782 52.3, d 4.60 (n) 6-Me 24.5, g 0.89p(CuEPZ0®NcRA7TRT. 9, t
2.09 (M) 1.53 (M) 7 46.7, t 1.17 (m 0.88 (nm) 4 25.0, t

31

viability (following the technique described by Skehan et al. J. Natl
Cancer Inst. 1990, 82, 1107-1112).

This form of assay employs SBS-standard 96-well cell culture
5 microplates (Faircloth et al. Methods in Cell Science, 1988, 11(4), 201-205;
Mosmann et al, Journal of Immunological Methods, 1983, 65(1-2), 55-63).
All the cell lines used in this study were obtained from the American
Type Culture Collection (ATCC) and derive from different types of
human cancer.
10
Cells were maintained in Dulbecco’s Modified Eagle Medium
(DMEM) supplemented with 10% Fetal Bovine Serum (FBS), 2mM L-
glutamine, 100 U/mL penicillin and 100 U/mL streptomycin at 37 °C,
5% CO2 and 98% humidity. For the experiments, cells were harvested
15 from subconfluent cultures using trypsinization and resuspended in

fresh medium before counting and plating.

Cells were seeded in 96 well microtiter plates, at 5 x 103 cells per

well in aliquots of 150 uL, and allowed to attach to the plate surface for

20 18 hours (overnight) in drug free medium. After that, one control
(untreated) plate of each cell line was fixed (as described below) and
used for time zero reference value. Culture plates were then treated with

test compounds (50 pL aliquots of 4X stock solutions in complete
culture medium plus 4% DMSO) wusing ten serial dilutions

25 (concentrations ranging from 10 to 0.00262 ug/mL) and triplicate
cultures (1% final concentration of DMSO). After 72 hours treatment,

the antitumor effect was measured by using the SRB methodology:
Briefly, cells were washed twice with PBS, fixed for 15 min in 1%
glutaraldehyde solution at room temperature, rinsed twice in PBS, and

30 stained in 0.4% SRB solution for 30 min at room temperature. Cells
were then rinsed several times with 1% acetic acid solution and air-

dried at room temperature. SRB was then extracted in 10 mM trizma



1.72 (m 1.62 (m 8 26.4, d 1.67 (m 5 40.3, t 2.88 (m 8-Me 21.5, q 0.89
(d, 7.0) NH2 - Not observed 9 21.8, g 0.84 (d, 6.5) a Carbonyl signals at
t hese poswoi20m760766C¢ 176.0, 174.1, 173.9, 173.6, and 1POT@EPp@ojcwes € not
assigned due to the failure of obtaining 11-1-13C |ong range connectivities
b Assignnments of NH2 at these positions OH 6.75/7.22 and 6.76/7.54 5 ppm
are interchangeabl e ¢ Under solvent d A3 I gnnents can be interchanged
HTWNA: 3- hydr oxy- 2, 4, 6, 8-t etranet hyl nonanoi ¢ aci d; ATHHA:

4- ami no2, 3,b&ser i Wdrtimxyhamdnoﬂm aebdorbaviée Mheasured4-imet Apl hewtmatedaci d.

10 WD 2010/ 07 /EP2009 747Q 30 D n Asn Pi pecol i depsi n
EXAVPLE. 4. SPRSEhro e plate readr bt r OB i s B itell koW shd” 1y

ai m of thi $13988Y Wwérd @sﬁi&ﬁit%at Bytél?plyﬂqg“théoN@Itél%Bﬁfthﬁl q@eyal R bLydel ay
or arrest tunor cell growmh) or tytotoxic (abil to kill tunor cells)

activity ofPadlbKsanphes Deei Rgst 8906d 34CELIL- 1D|41NES Narre N ATCC Speci es
Ti ssue %har acteristics Ab49

Using the mean + SD of triplicate cultures, a dose-response curve
was automatically generated using nonlinear regression analysis. Three
reference parameters were calculated (NCI algorithm) by automatic
interpolation: Glso = compound concentration that produces 50% cell

10 growth inhibition, as compared to control cultures; TGI = total cell growth
inhibition (cytostatic effect), as compared to control cultures, and LCso =
compound concentration that produces 50% net cell killing (cytotoxic

effect).

15 Table 4 illustrates data on the biological activity of compounds of

the present invention.

Table 4. Cytotoxicity assay-Activity Data (Molar) of Pipecolidepsin

20

A, B and C.
Pipecolidepsin A | Pipecolidepsin B | Pipecolidepsin C

Glso 7.25 E-07 2.33 E-08 4.80 E-07

MPAME T 115 506 6.58 E-08 6.48 E-07
291 LCso 1.75 E-06 2.09 E-07 9.07 E-07
Glso 1.15 E-06 1.44 E-08 6.48E-07

HT29 TGI 1.33 E-06 2.69 E-08 8.43 E-07
LCso 1.57 E-06 6.58 E-08 1.04 E-06

Glso 6.04 E-07 3.53 E-08 4.28 E-07

A549 TGI 9.06 E-07 1.08 E-07 5.25 E-07
LCso 1.39 E-06 3.53 E-07 6.48 E-07




CCL- 185 human lung lung carcinoma (NSCLC) HT29 HTB-38 human col on

col orectal adenocarci noma MDA- MB-231 HTB-26 human breast breast

adenocar cwoQum/0760f8LUATI ON OF CYTOTOXI C ACTI VI TY USI NG PHEESRRIGELER METRI C
ASSAY WD 2010/ 070078PCT/ EP2009/ 067470 31 viability (follow ng the

techni que descri bed by Skehan et al. | 3Btl. Cancer Inst. 1990, 82,
1107-1112). This form of assay enploys SBS-standard 96-well cell culture 5
mcroplates (Faircloth et al. Methods in Cell Science, 1988, 11(4),

201- 205; Mosnmann et al, Journal of | n@ADM®gi cal Met hods, 1983, 65(1-2),
55-63). Al the cell lines used in this study were obtained fromthe
Anerican Type Culture Collection (ATCC) and derive fromdifferent types of
human cancer. 1Q compousfl b gWREMIMBHMALREd i n Dul becco's Mdified Eagle
Medi um ( DVEM) suppl enented with 10% Fetal Bovi ne Serum (FBS), 2nmM

Lgl utam ne, 100 U nL penicillin anfsil m. streptonycin at 37 C, 5% CO2
and 98% hum dity. For the experinents, c¢ells were harvested 15 from

subconfl uent cul tyres,using trypsini QN an su§fended in fresh nedi um
bef ore counti ngjjﬁ\d atimg. were sgeded in|96 well mcrotiter
plates, at 5 x Wer i i gW¥at nd all owed to

Pale 8
attach to the %!ateHsur ace|for |20 @8 hours|(ovegrni ght) ﬁ% rug free
medi um After that, onelcorfy oIOantr§a@e8 Late bN h,cell line was
fixed (as described below) and used f 'me zéro refgrence value. Culture
pl ates were then treated with test co unds (50 ia rguots of 4X stock
solutions in conplete culture nediu 490DVB0O) Usi n en seri al

dilutions 25 (concentrations rangi ng\fro to 0.0 i and
triplicate cultures (1% final conce i on).of HDI\/ISO). After 72'hours
treatnment, the antitunor effect was d ugy ng |t he SRB net hodol ogy:
Briefly, cells were washed twice with BBS, fj dW@%
gl ut ar al dehyde sol ution at roomtenperature,” rinsed|tw ce ir| PBS, and 30
stained in 0.4% SRB solution for 30 mn at eéri%@rature.o Cells were
then rinsed several tines with 1% acetic acid |sol 'dn and air- dried at
roomtenperature. SRB was then extracted in 10HRktri zma (I
5 wherein
R; is selected from substituted or unsubstituted C;-Cis alkyl,
substituted or unsubstituted C.-Cig alkenyl, substituted or
unsubstituted C»-Cis alkynyl, substituted or unsubstituted aryl, and
substituted or unsubstituted heterocyclic group;
10

Ry is selected from hydrogen, -CH2CONHR16, and -CH(OR17)CONHR;s;
Rj3 is selected from -CH2CH2CONHR 19 and —-CH(OR20)CHz3;

15 each R4, Rs, Rs, Ri7, and Rgo is independently selected from hydrogen,
COR,, COORa, CONRaRb, SO2Ra, SO3R,, substituted or unsubstituted
Ci-Ci2 alkyl, substituted or unsubstituted Co-Ci2 alkenyl, and
substituted or unsubstituted C2-C2 alkynyl,;

20 each Re, Risa, Ris, Ris, and Rig is independently selected from hydrogen,
CORa, COOR4, CONRaRb, substituted or unsubstituted C;-Ci2 alkyl,



WO 2010/ 070078PCT/ EP2009/ 067470 32 base sol ution and the absorbance
measured in an automated spectrophotonetric plate reader at 490 nm Effects
on cell gwowvtyaogssurvi val were estimated by applyi ng trhe/mERelooabgosi t hm
(Boyd MR and Paull KD. Drug Dev. Res. 1995, 34, 91-104). 5 Usi ng t he
mean + SD of triplicate cultures, a dosg4response curve was automatically
gener ated using nonlinear regression analysis. Three reference paraneters
were cal culated (NCI algorithm by automatic interpolation: @50 = conmpound
concent r at isarb s th et ted aduuess Bosticet¢d 10-§howeahkémyli, biatidonsubstiboiedared t o
control cultures;.Td = total .cell growh inhibition (cytostatic effect),
as conpar edlrf%ﬁ%% %811 %&I&F‘Q&’nﬂnd LC50 = conpound concentration that
produces 50% net cell killing (cytotoxic effect) . 15Table 4 illustrates
data on the biological activity of conpounds of the present invention.
Tabl e 4. CercttoRrciRy, amsdyRAct$ vindgpPadenflybksalected fPopecalbisddpsed ¢ B

A

-

and C. Pi pecal i depsi Pi pecal i depsin B Pi pecol i depsin C MDA- MB- 231
G150 7.25 EPWQ%%R@S% 9.186?@307 TA 1.15 E-06 6.58 E-08 6.48 E-07 LC50

1.75 E-06 2.09 E-07 9.07 E-07 HT29 G150 1.15 E-06 1.44 E-08 6.48E-07 Td
1.33 E-06 2.69 E-08
each R9 and Rio is independently selected from hydrogen, COR,,

COOR,4, CONRaRp, C(=NRa)NRaRp, substituted or unsubstituted C;-Cig
alkyl, substituted or unsubstituted C2-Ci2 alkenyl, and substituted or
10  unsubstituted Co-Ci2 alkynyl,

each Ri2 and Ris is independently selected from OR., NRaRp, COR,,
NRaCONRaRb, NR.C(=NRa)NRaRp, halogen, substituted or unsubstituted
Ci-Ci2 alkyl, substituted or unsubstituted Co-Ci2 alkenyl, substituted
15 or unsubstituted Co-Ci2 alkynyl, substituted or unsubstituted aryl, and

substituted or unsubstituted heterocyclic group;
nis 3 or 4;

20 Rc is selected from hydrogen, CORa, COORs, CONRaRp, SO2Ra, SO3R,,
substituted or unsubstituted C;-Ci2 alkyl, substituted or unsubstituted

C2-Ci2 alkenyl, and substituted or unsubstituted C2-Ci2 alkynyl; and

each Ra and Ry is independently selected from hydrogen, substituted or
25 unsubstituted C;-Cio alkyl, substituted or unsubstituted C»-Ci2
alkenyl, substituted or unsubstituted C2-Ci2 alkynyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heterocyclic

group,

30 or a pharmaceutically acceptable salt, tautomer, prodrug or

stereoisomer thereof.



8.43 E-07 LC50 1.57 E-06 6.58 E-08 1.04 E-06 A549 G150 6.04 E-07 3.53 E-08
4.28 E-07 T4d 9.06 E-07 1.08 E-07 5.25 E-07 LC50 1.39 E-06 3.53 E-07 6.48
E-07 WO WO020100766¥§8PCT/ EP2009/ 067470 33 CLAI M5 1. A conpoumb@b/oganer al

formula | R6HN O Y ,0 R8O
35
2. A compound according to claim 1, wherein R; is selected from

substituted or unsubstituted Ci1-Cis alkyl and substituted or

unsubstituted Co-Cig alkenyl, which may be branched or unbranched.

3. A compound according to claim 1, wherein R; is selected from
substituted C7-Ci14 alkyl and substituted C7-Ci4 alkenyl, wherein they
are independently substituted by one or more substituents selected
from OR’, OSO2R’, OSO3R’, halogen, OCOR’, OCOOR’, OCONHR’,
10 OCON(R’)2, CONHR’, and CON(R’)2, wherein each of the R’ groups is
independently selected from the group consisting of hydrogen,
substituted or unsubstituted C;-Ces alkyl, substituted or unsubstituted
C2o-Ce alkenyl, substituted or unsubstituted C2-Ce alkynyl, substituted
or unsubstituted aryl, and substituted or unsubstituted heterocyclic

15 group.

4. A compound according to claim 1, wherein R, is selected from 2-

hydroxy-1,3,5-trimethylhexyl and 2-hydroxy-1,3,5,7-tetramethyloctyl.

20 5. A compound according to any preceding claim, wherein R» is
selected from hydrogen, -CH2CONHRis, and —CH(OR:17JCONHR:s, and
wherein Rie and Rig are each independently selected from hydrogen and
substituted or unsubstituted Ci-Ce¢ alkyl, and Ri7 is selected from
hydrogen, substituted or unsubstituted Ci-Ce alkyl, COR4, and COORa,

25 wherein R, is substituted or unsubstituted C;-Ce alkyl.

6. A compound according to claim 5, wherein R» is hydrogen.

7. A compound according to claim 5, wherein Rz is -CH2CONHR 16

30 and wherein Rie is selected from hydrogen and substituted or

unsubstituted C:-Ce alkyl.



R OR4 00 /. H N.,---..,,,.." " ... .. ... == "N - ,....-NNH R
NH HNRORoH O ONHO...,....,.... RI1 NHN- / 00 000 ORI 3
NHR14(1) wowhaweovsRi i s sel ected from substituted or urswhEpbémwwtmd Cl- C18
al kyl, substituted or unsubstituted C2-Cl18 al kenyl, substituted or
unsubstituted C2-Cl18 al kynyl, substitutgd or unsubstituted aryl, and
substituted or unsubstituted heterocyclic group;

8. A compound according to claim 5, wherein Rz is -
CH(OR:17)CONHR13s and wherein R;7 is selected from hydrogen,
substituted or unsubstituted Ci-Cs alkyl, CORa, and COORa,, wherein Ra
is substituted or unsubstituted Ci-Ce¢ alkyl, and Ris is selected from

5 hydrogen and substituted or unsubstituted Ci-Ce alkyl.

0. A compound according to claim 5, wherein Ry is selected from

hydrogen, -CH2CONH2, and -CH(OH)CONHa.

10 10. A compound according to any preceding claim, wherein Rz is
selected from -CH2CH2CONHRi9 and —-CH(OR20)CH3z wherein Rig is
selected from hydrogen and substituted or unsubstituted C;-Ce alkyl,
and Rgo is selected from hydrogen, substituted or unsubstituted Ci-Ce
alkyl, CORa4, and COOR,, wherein Ra is substituted or unsubstituted C;-

15  Cs alkyl.

11. A compound according to claim 10, wherein Rz is selected from -

CH.CH>CONH, and ~CH(OH)CHs.

20 12. A compound according to any preceding claim, wherein R4, Rs,
and Rs are each independently selected from hydrogen, substituted or
unsubstituted Ci-Ce alkyl, COR,, and COOR,, wherein Ra is substituted
or unsubstituted C;-Cs alkyl.

25 13. A compound according to claim 12, wherein R4, Rs, and Rs are

hydrogen.

14. A compound according to any preceding claim, wherein Res and
Ri4 are each independently selected from hydrogen and substituted or

30 unsubstituted C;-Ce alkyl.



10 R2 is selected from hydrogen, -CH2CONHR16, and -CH(OR17) CONHR18; R3 is
sel ected from - CHRZCH2CONHR19 and - CH(OR20) CH3; 15 each R4, R5, R8, Rl17, and
R20 is i ndepenvemiBy sel ected from hydrogen, CORa, COORaCT@EEMSaRb7476C2Ra,
SBRa, substituted or unsubstituted C -Cl2 al kyl, substituted or
unsubstituted C2-Cl2 al kenyl, and substg¥uted or unsubstituted C2-Cl12

al kynyl ; WD 2010/ 070078PCT/ EP2009/ 067470 34 substituted or unsubstituted
C2-Cl12 al kenyl, and substituted or unsubstituted C2-Cl2 al kynyl ; each
R7, R11, and.R13 cenpdepehdeabirdingltecckdnirich substein uRedand Ris are
unsubstituted Cl1-Cl12 al kyl; each RO and Rio is independently selected from
hydr ogen, O28B0Ra, CONRaRb, C(=NRa) NRaRb, substituted or unsubstituted
G -Cl2 alkyl, substituted or unsubstituted C2-Cl2 al kenyl, and substituted
or 10 unsubstituted C2-Cl2 al kynyl; each R12 and R15 is |ndependently

sel ected frldm CREpomﬁaﬁbnd@m,rdmmﬁ@,remmﬁ(gmmmmxehal&gm a

substit ted stitute ] -Cl | |, s st|I edo subs uted
- c1o s tHLRER ot s DE ek G B S Phe AEATCREDART t ut ed
or unsubstldﬁgreiqu{eﬂ_ and substituted or unsubstltut ed heterocyclic group;

nis 3 or 4, 20 Re is selected from hydrogen, CORa, COCRa, CONRaRb, SO2Ra,
SBRa, substituted or unsubstituted Ci Cl2 al kyl, substituted or

unsubsti t ut Cl2 al kenyl, and s itut unsuhstitut ed -Cl12
e S e R 000 B8, ShalBA L b e 02
substi t ut ednefh A% N IUWPSHihidthgd pEhp@El2 al kyl , substituted or unsubstituted
C2-C12 al kenyl,” substituted of unsu stituted C2-Cl2 al kynyl, substituted or
unsubst®t ut ed aryI and substituted or unsubstituted heterocycl ic group;

WO 2010/ 07Q 78P / EP2009/ 067470 35 2. A conE and accor di n a| mdl
wherein Ri 1 SRTRP YO ACH YRR (PR B PTERS B%%Fac}f%dwé r@:&% and
substi tut eq, gr aiﬂ'@%‘éﬁ?ﬁ ifﬁ&'éﬁgn@%n@ﬂj@ seldard froph I’@érpe sﬁ"t%"ﬂﬁﬂ@éjd 0(5r

unbr anched. npounhd according to claim wherein is selected
from subst |unmddst{ﬁ}ta‘léclaﬂqylaﬂaﬁd Qﬂ)lﬁs,tCONMﬂn¢ﬂ(—aJR£NﬁaRbm@|eeem t hey

are indepe ently bstltute ne o re substjtuents _sel ected from
R, CBRIe (HEHRRS rfcogetn cladeberdesy - selbfidk Mol SHEkoR. 20 |

and CONGR )sZybathiai&d @r%@tlg&@d% @6% 1.is independently selected from
t he group consisting of hydrogen, bstituléd or unsubstituted Cl-C6 al kyl,

substituted or unsubstitut ed C2- C6 aI kenyl, substituted or unsubstitut ed
C2- C6 al ky , Substitute unsubsti t ted and suﬁstlt d or
isubsti tutE ht EBpeNTd F6ogratise toatlaktt 3R oG aET R Hocl BielBhem 1,
wherein Ri Hy%lr%ge gcted from 2- hydroxy- 1 3, 5-trimethyl hexyl and

2- hydroxy-1,"3, 5, 7-t et r anet hyl octyl. 20 5. A conpound according to any

pr ecedi ng cI aim wherein R2 is selected from hydrogen, -CH2CONHR16, and
-CH(O é) Rl%j and wherein R16 and R18 are each .indep endentl seI ect ed
from E% C?@ﬂ CQRAY ¢ 05 1%%‘81@%}3’ Pl ee <81 R’Y/lilereéﬁd

sel ected from iydeogenn s @ﬁ&éﬁﬂyes%@éteanﬁ%%uweqt&% o%eéﬁugm&gaa and
COORa, 25 wherein Rais s bstltu ed or unsubstituted Cl1-C6 al kyl.

conpound adtieCdiatigyt o claim5, wherein R2 is hydrogen. 7. A corrpound
according to claim5, wherein R2 is -CH2CONHR16 30 and wherein Ri6 is
sel ected from hydrogen and substituted or unsubstituted Cl1-C6 al kyl.

21. A compound according to claim 20, wherein Ri1 and Ri3 are each

25 independently selected from methyl and ethyl.

22. A compound according to any preceding claim, wherein Ri2 and
Ris are each independently selected from NRaRp and ORc, wherein Rc is
preferably selected from hydrogen, substituted or unsubstituted C;-Cs
30 alkyl, COR4, and COOR,, and wherein Ra and Ry, are each independently
selected from hydrogen and substituted or unsubstituted Ci-Ce alkyl.



WO 2010/ 070078PCT/ EP2009/ 067470 36 8. A conpound according to claim§5,
wherein R2 is - CH(OR17) CONHR18 and wherein R17 is selected from hydrogen
subst i t utwo 2010/0esbst i t uted Cl-C6 al kyl, CORa, and COORaj/prb@o@s1a7dRa i s
substituted or unsubstituted C-C6 alkyl, and Ri8 is selected fromb5

hydr ogen and substituted or unsubstitutgg Cl-C6 al kyl. 9. A conpound
according to claim5, wherein R2 is selected from hydrogen, -CH2CONH2, and
-CH(OH) CONH2. 10 10. A conpound according to any preceding claim wherein
R3 is sel e&3ed # om@bﬂ@ﬂzmﬁiﬁlgm cleHh0R20 wasraime RinaRi9Ris & ect ed
fron1hydro% #Fﬁ g subs tt r unsubstituted G -C6 al kyl, and R20 is

sel ected f 6ty Hﬁgn &ted or unsubstituted Cl-C6 al kyl, CORa, and
COORa, wherein Ra is substltuted or unsubstituted Cl- 15C6 al kyl. 11. A
conmpound according to claim10, wherein R3 is selected from- CH2CH2CONH2
and - CH( OH23H3. A2Comhpoukc enpadhidgdoconyl pngcadingmtapn evdtiraigy oliaidn wherein
R4, R5,_and R8 are each independently selected from hydrogen, substituted
or unsuBstituted Cl-Cb al kyl, CORa, and COORa, wherein Ra is substituted or
unsubsti t uted Cly &@m’ﬂd@ﬂd a@@orjeﬁn Qo%ﬁ?@!’@ﬂa@r@?&@'ﬂg Whefdidi id 24, wherein
R4, R5, and R8 are hydrogen. % A conmpound according to any preceding
cIa|n1 whereln R6 and R14 are each i ndependently sel ected from hydrogen and

substitute unsubstjtuted Cl-C6 . VO .

3070/ 07007960T/ APoBRXORH FECEITESO %aeanfpmwngct@&f&.ﬂﬁws rastiirea,
wherein R6 and R14 are hydrogen. 16. AN und according to any
preceding claim wherein R7 is\a 5 substituteéd or unsubstituted G -Co
al kyl , which may be brgnched Or-Qnbpanghed:

claim 16, wherein R7 i|s sigle tequr
18. A conpound Eﬁéﬁrth?/%b¢a
each independentlly skl e ted fr

, 2- dlngth | - propyl. 10
re and Rio are

g nsubsti tut ed
Cl-Cl2 al kyl, CORa, CONRaRb and %me ein Raland R6 are each
|ndependently sel ected from hyd en and 15 ypnsubstituted
Cl-C6 alkyl. 19. A conpound &ccording to/cl a,m 8, wherei and Rio are

hydr ogen. 20 20. A conpound according to pr cedingO I erein R
and Ri 3 are each independently selected fHOm s f\Ht ut edner unsubsti tut ed

Cl-C6 al kyl . 21. A conpound accordi ng/Zo cldi m0, lwherei gyRii and
Ri 3 are each 25 independently sel ected fron?netﬁy ndJethyl . 7 22. A

conpound according to any preceding claim where& Gand R1® are each

i ndependently sel ected from NRaRb and ORE, wherei s preferably

sel ected from hydrogen, substituted or unsubstltuﬁéﬁ E& C6 30 al kyl, CORa,
and , and wherein Ra and R6 gre e?§% |nd pendently sel ected from

hydr og and substituted or unsubSHTQ al kyl. 38 23. A conpound

according to claim?22, wherein RL2 and R15 are selected from OH and NH2.
24. A conpound accordlng to any precedln cIa|n1 wherein nis 3. 25. A

conpound according to any ofH#y ains 1 to erein nis 4. 26. A
conpound according to clai 1 haylng t he fo Iomnng st pycturey,,
Pi pecol i depsi n A, m00301 /ﬁ?ffi:ﬁf? 47 3 H2N

0

Pipecolidepsin B, and



7\ N\/ HZNI.NH 00 00 O I NH2 Pipecolidepsin C or a pharmaceutically
acceptabl e salt, tautonmer, prodrug or 5 stereoisoner thereof. 27. A

phar macewvoealo/zervgosi ti on conpri sing a conpound accor dipag/ereoc@ny74ps ecedi ng
claim or a pharnmaceutically acceptable salt, tautomer, prodrug or

stereoi sonmer thereof, and a pharnmaceutigally acceptable 10 carrier or
diluent. 28. A conpound as defined in any of clains 1 to 26, or a
pharmaceutically acceptable salt, tautomer, prodrug or stereoisoner

t hereof, for use as a nedicanment. 15 29. P a conpound as defined in
any of claims 1 to 26, or a pharmaceutically gcceptable aglt t aut omer,
prodrug or stereoisonerowhereof, in tde pre i oro ofyya nedi gayrent for t he
treatnent of gancer .. 20l 30JL A et Rod kf e nB a Jpat iento aff ected by
cancer which c@nprjse§ a ninﬂgfgfin tq sald af fefted infivifdual in need
thereof a therapeutically effectdv nt qf Ca oundN defined in any
of clainms 1 to 26.

NH,

Pipecolidepsin C

or a pharmaceutically acceptable salt, tautomer, prodrug or

5 stereoisomer thereof.

27. A pharmaceutical composition comprising a compound according
to any preceding claim, or a pharmaceutically acceptable salt, tautomer,
prodrug or stereoisomer thereof, and a pharmaceutically acceptable

10 carrier or diluent.

28. A compound as defined in any of claims 1 to 26, or a
pharmaceutically acceptable salt, tautomer, prodrug or stereoisomer
thereof, for use as a medicament.

15
29. Use of a compound as defined in any of claims 1 to 26, or a
pharmaceutically acceptable salt, tautomer, prodrug or stereoisomer

thereof, in the preparation of a medicament for the treatment of cancer.

20 30. A method of treating a patient affected by cancer which comprises
administering to said affected individual in need thereof a
therapeutically effective amount of a compound as defined in any of

claims 1 to 26.



