WO 2011/ 134954PCT/ EP2011/ 056566 1 ANTI CANCER STERO DAL LACTONES UNSATURATED
IN POSITION 7 (8) FIELD OF THE | NVENTI ON 5The present invention relates to
new ant i csocerl/espounds, pharmnmaceuti cal conpositions ceocraPaéingsdéskem and
their use as anticancer agents. BACKGROUND OF THE | NVENTI ON 10 The
present invention relates to conpounds with some structural simlarities to
buf adi enol i de conpounds di sclosed in the prior art. For a review of

buf adi enol i des see Huimin Gao et al in Nat. Prod. Rep., 2011, 28, 953. 15
The buf adi ANJICANGERRSIEROIDALIACHONES INSATURAIED N LOSKTION 7 68)er oi ds,
originally isolated fromterrestrial natural sources such as plants of the
famlies Crassul aceae, Hyacinthaceae, Iridaceae, Ml i anthaceae,

Ranuncul aceggrp didrime Meesaeact he, and aninmals of the 20 genus Bufo
(toads), Photinus (fireflies), and Rhabdophis (snakes) (Steyn et al. Nat.
Prod. Rep. 1998, 15, 397-413; Krenn et al. Phytochem stry, 1998, 48(1),

1-29). hese. buf adi enal i de. ds, Scilliroside and other 25
Sci 11 conpounad Hadbe Beaf NusnSE8 RS ke Tk bFe B ARl Tady i m,

and are di yosescdits Nidahbystinris, copRGhald ViiSeh! | ahesi deinhigl afd ects
the cardi ovascul ar and central nervous systens, causing convul sions and
deat h ( Ver kirdeancer agenty. Agric. Food Chem 1986, 34, 973-979; Kopp et al.
Phyt ochem stry, 1996, 42(2), 513-522). Majinda et 30 al. also isolated

buf adi enol i de conpounds from Urgi nea sangui nea, which nmake the plant unsafe
t 0 be used BicKoRGENS o IMAENTtENant a Med. 1997, 63, 188-190). WO

2011/ 134954PCT/ EP2011/ 056566 2 The antiviral activity against a series
of rhind&viruses and the antiherpetic activity of several bufadienolide

conmpounds were eyal uated hy Kanano et. al Chem _Phar Bul | . 1988, 36(1),
396°352) and TaRdenpreseay S ERTRRVTIRI o bt Wi Rpme seidpedl
respecti velgymiRiftidh &y bu@hdrnionidle diabohdsh@iserigeauntshéipsRirayied Feene
inhibitory activity. Additionally, the cytotoxic activity of several
buf adi enol irdeieso op burtddicnadidgseseeelialiminedapyetsalvier Alatabrgdr Rep., 2011,
Speci fi cal I% 9% g et 10 al. reported that bufalin has a potent

A5

gr owm h-i nhi ef fect on human cancer cells of | eukaem a (HL-60, M1,
U937, amyl K562 cell lines), epithelioid carcinoma (HeLa cell I|ine),
hepat oma (PLC/PRF/5 cell line), and epidernoid carcinoma (A431 cell line),

but it is | ess pderhufadicmeléde | extnponiralV repostethoim BI6, prad kyhphisi d
neopl asm P388 15, cell ..ines.and.rat. hepato AH66 and. chromaffin cell PCl12
Col T 15 mes BOHHES! aYGEOFSurRF EREDDAFATE | HOTL e TTon £ PARGRoSPETFS human
| eukaem a lébcrc@pafé,%ﬂanlts T i fellidd) CHEBN1d RUKOTK RSn{HAfbae) IrfdRitesE, Res.
1994, 85(6), 645-651). 20Kupchan et al. disclosed several bu_fadl enol i de
conpounds iMeliaindthdeaemRBersactlagbyesand canikileteadibae dndrdmimnaler of ot i vity
agai ns uman_cargcin f e, .nasophagyn KB) cell, 1jne (Bioo Chem
1870, 20 R BT o 00575 WIRRERY, 458)RRSkeeph SRl Wiy

eval uat ed theqICNAL Proel. 3edp.vi9980f s8BPuhad; ewelrfet and ratgenehiistey,
conpounds, isolated fromthe Chinese drug Ch"an Su (obtainéd fromthe skin
gl ands of t1&Hs 4ldh &2Buf o gargari zans), against a primary |iver
carcinoma PLC/PRF/5 cell line and the colchicine-resistant cell |ine of

PLCG PRF/5. OF them 16 were shown to 30 have potent cytotoxicities

(1 C50<10-3 i .1 g/athdngoahésd RUGdRERDIRIC &dmpbladsB 9enBrodMed. aftdefthd®98,

6, 1103-1115; J. Med. Chem 2002, 45, 5440-5447). Additional bufadienolide
compouds mika soimpcathdyy have Joder 1i80884RCTYaER20he/ 06b566udl, Néggimecet al .

f th S whi ch t est iinst, h i ft
s ophar yw TORES i R Petrdb e itoass AR n ey meenain, nahffositie: cas
adenocar ci RAFRK( BXESR) thd taastovadenRGa% £H N & MEER ou S Birh b LA L BIR

(SF268), lung NSC 5 (NCI H460), colon carcinoma (KM2OL2), and prostate
cancer (DUb¢Byudsibhs|améslqath (Netrbiseasdt 2000, Agde. Fodd-Gher) . 1986, 3%e et

al . prepar | buf adi enol,j d onpounds m al_i 1.Gr obi al

hydr oxyl at %&nf)n' gléﬁe ’@%ﬂ'ﬁﬁt ﬁg's#bﬂg&é&}eg&sg@]’a]géé(ﬁ’sﬁa tﬁ)nér]rgig¥ﬁg1p@taﬂﬁﬁ1% et

Bel - 7430 @F.”Psﬂs&agdlé&dc%ﬂi&%cﬁ@%orﬂﬁﬁﬁﬁd@e%ﬁrﬁab@%é‘d vy dRka, and
human | eukaem a HL-60 cell |ines, show ng sone of them potent

cyt ot oxi ci twhichc orgles dbt epleotttmasalef thdfcalised (as aStrerditihal Bplegite(iflams .

Bi ol . 2004, .91, =98;, J. Prod. 2005, 68, 626-628). 15Since cancer is
a | eadi ng Mﬁ‘i‘elgémggﬁﬁr%ﬁém'ml s and humans, several efforts have been
and are still being undertaken in order to obtain an anticancer therapy
active and safe to be adm nistered to patients suffering froma cancer. The
problemto be solved by the present invention is to provide conpounds that
are useful in the 20 treatnent of cancer.



SUMMARY OF THE | NVENTI ON I n one aspect, the present invention is
directed to conpounds of 25 general forrmula | or pharnmaceutically

accept ablwo=alts495pr odr ugs or stereoi soners thereof WOPCT/EP2011/056566
2011/ 134954PCT/ EP2011/ 056566 4 (1) wherein 5 each R and R2 is

i ndependently sel ected from hydrogen, hal ogen, ORa, OCORa, and OCOORa, or
Ri and R2 together are =0; each R3, , and R16 is independently

sel ected from hydrogen, ORa, OCORa, OCOORa, and =0, with the proviso that
when a =0 group exists 10 the hydrogen of the C atomto which the =0 is

attached is absent; each R4  .R5. R6. R/, Rll .and R14 is.independently
el acted 1rom nyMesyaR RRAC BRARAIRR YR SO0 AR Y, 450 R R 7 | s

i ndependentderpsaicesdtadty b0 Meby ] ogerhdié&inelid o oln s OefRaevslubséd thit ed or
unsubstituted C1-Cl12 alkyl, substituted or unsubstituted C2-Cl2 al kenyl,

and subst i tharedneretual ubiamubbarae- Budl. al985y86(120 3Rit0382) seldedakdchi om

hydr oge QRb a =0,, ;W h e Vi so that .when =Q group
et st the Shy ik SR BF TN EY o G0 W ! £Re! 2601 e bl TR

VO 2011/ 13485ARGHAERRBILLDBEE66nEdiddé BisHhgel abnhé annhibiti9aanivigoRa,
substituted or unsubstituted Cl- Cl12 al kyl, substituted or unsubstituted

C2-Cl12 al kenyl, and substituted or unsubstituted C2-Cl2 al kynyl; 5 each Ra
i s independently, .ected from hydrogen, substituted or unsubstitute
a-ciz arkyr, s QsERHPaRES of fEneuteRiie: aitahd! abedipt " Wk o
unsubsti t ulc@ehfFukdd B KBavh evalibstdd By akveraluastbsts. IS edlyy, Jidigdet

substituted or unsubstituted heterocyclic 10 group; each Rb is
i ndeperdkntalyreparéed éhat bavalindrapamotenb grpwithdahébitaons efsct entlagman C12

al kyl, substituted.or unsubstit.ut = C I , .Su Ltute [

nsubst 1 Lurences-(elS g G S D eatkl 1E0%hs B oLl Jines)
substi t ut e¢p@thdhidsdRsircingad (HLIQL eedCling), HepdRonRN (PISUPPRIFY/ Gt g€l Aine),
unsubstituted sugar; and the line represents an additional bond, an epoxy

group, or iandasgedermpyl carcingmaatdthércelbpies), hne iprisstans pobemt iagh is
directed to_a _conpound of mula |, or har maceutj cal |l y acgcept abl,e salt,
b oar ugor puFBaPakREr T M Lomctabprii SR ShTSPARRER RecRTSER PRl s
a medi g@erkllf Bhed raal irf® 1HR6Mma AH66 ohd WHrbeiaf@sPest] PC N2 dRlERABS.
invention is also directed to the use of a conpound of fornula I, or a

phar maceut ildwyl yalae chpirad| thatalhufapinodndyices &Yricebi aperiosiheinedivuman t he
treat nent of gcancer ,.,0r-An e epar ation of a.medi canent referably for
Lhe t ront mofnkafis HGie0 Beh A bRR AR A Ryme R RO ERERGPA o SRAGE of
treatment, rad 109N@EES, 695-a58H. 1 n these nethods. Therefore, the present

invention WD 2011/134954PCT/ EP2011/ 056566 6 further provides a nethod of
treating any mammal , notably a human, affected by cancer which conprises

adm ni ring to,the, affected j.ndividuyal a therapeytical.ly effective anount
of 5 cafbound adWBFPASH S iy ¢l ML et Ch APEH 48Rt ERESHERS coen
invention ijsolake® HohecBefsdmaa PysRNPE thitRr BHb@eld iRhilitory activity

phar maceutical |y acceptable salt, "prodrug or stereoisoner thereof, for use

as an anti cé@adest dgunan careingnm hr the peatopharengr @§Bhtcallnliset (Bipors.

di ted t h t Pt ST f f I I,
or & phar mURIT a1y ckepuant &l COB daridy ST GOT AR  her cof
together with a pharnaceutically acceptable carrier or diluent. 15 DETAILED

DESCRI PTI ON OF THE | NVENTI ON
25 Kamano et al. evaluated the cytotoxic activity of 80 bufadienolide

and cardenolide compounds, isolated from the Chinese drug Ch’an Su
(obtained from the skin glands of toads such as Bufo gargarizans),
against a primary liver carcinoma PLC/PRF/5 cell line and the
colchicine-resistant cell line of PLC/PRF/5. Of them, 16 were shown to
30 have potent cytotoxicities (ICs0<10-3 ng/mlL) against PLC/PRF/5 cell line
(Bioorg. Med. Chem. 1998, 6, 1103-1115; J. Med. Chem. 2002, 45,
5440-5447). Additional bufadienolide compounds were isolated by



The present invention relates to conpounds of general forrmula | as defined
above. 20l n these conpounds the groups can be selected in accordance with
t he fol | owOngligsgance: Al kyl groups may be branchedT@P2unbs@nehed,
and preferably have from 1l to about 12 carbon atonms. One nore preferred
class of 25 al kyl groups has from1l to out 6 carbon atons. Even nore
preferred are al kyl groups having 1, 2, or 4 carbon atons. Methyl, ethyl,
npropyl, isopropyl and butyl, |nclud|ng n- but tert-butyl, sec- butyI and
i sobutyl amkogsava ie¢ laiftom gihef samedseliag) V@bl@tﬁp‘yei’ﬁ t@ﬁ@dc@%@lmrﬁd%‘u@fart he

present invention. her t ntalk unl es rw se. 30
Statod, refarsodnga h“%‘%,msepilﬁawﬁé) Fhahs e B BBt O dhAging o
wi Il conpr lléﬁk@érrﬂt@ass ;@dr@&féa@ ng devgbatrSinony¥D BXPC3L breast
2011/ 134954PCT/ EP2011/ 056566 Preferred al kenyl and al kyny r oups
(1 the_compsienssaoeineea prb4GhT)| nOB | ahopsgeoemar dnBRed)or luner ) ke

one- mor @ 5 (NP AREAL S Il e PRVERILAY, M PErd e“%ﬁééefiléﬁf%t?f"“'

about 6 carROni@éP B N&Y FrodOr, Er1eegariesyl kenyl and al kynyl groups
having 2, 3 or 4 carbon atons. Thé terns al kenyl and al kynyl as used herein

refer to both cyclic and noncyclic groups, although cyclic groupS\MII

conprise at |eagt three carbo roups
T The conpounad &t ThersPaLeh rob Rl EITRaR T HEr empengts LA RuftiRid i hg
conmpounds, rhitgbYHINAyaHb:tHAtEN! | T COMPHOAL st Rale CRRtE M ag‘iﬁﬁéf #Hemard/ or
fused aryl groups. pi cal aryl groups contain froml to separated or

fused rlithghepsdomepidd-f402bbwman g&&f@r encer M3GE&-8A8, Preper goryical yl
groups contain. from 0 about 10 C on rln a eC| referred
Tyl or oupSATIEIRG el Fed by i1 PheahO e PRES, Shvishh fbfit
unsubst i t utgEdHeaphidteht cgﬂ@@ﬁim&ﬂﬁte@dc tpdj[i‘ébtéstcb ttﬁtaed)fblb@mﬁy IJ. subssidt ut ed

or unsubstituted phenanthryl, and subs uted or unsubstituted anthryl. 20
Sui t abl e hddieebeysIMel. dBiolpa00hcPid87h88ed oNednBrod. 20dSheBep3a03YkI i c
groups containing from1l to 3 separated and/or fused rings and from5 to
about 18 ring atons. Preferably heteroaromatic and heteroalicyclic groups
contai ngromsS (9nadRuncdP i§ iaNkaMiAfauBel $RAELIR T BetlifT03@TRhiengheUPS 1N
t he conpounds of the present invention contain one, two or three

het er oat onssegeralcefdrtsr bave| beemrarsl aamtléln@emglmréertakgn irc candher i oy |
|nclud|ng 8 ounarln i nol yl |ncIu ng 8- ol ui nol

oyr 1 dyl - pyiaithyin e et ity e i e PORiIRi ek to

thi azol yl , pa%fetﬂttsaéatﬂéfmgt 'ff(ﬁrﬁoby kandér.t eftqrea:gﬁbtsteml 89X Adoled 0@53%121916”
|n1dazolyl i ndolyl, isoindolyl, indazolyl, indolizinyl, phthalazinyl,
pteridi nyl prpaqalilhyllnvenkl@m azotqn prqmdadi:@mﬂwdnds ftthtaézanql usefp | t:tazthwl
triazi nolln # benzi m dazolyl, WD 2011/ 134954PCT/ EP2011/ 056566 8
benzof an§Ta% G395/, benzot hi enyl , benzot hi azol ylI

benzoxazol yl , qulnazollnyl qulnoxallnyl naphthyrldlnyland furopyridyl .

Sui t abl e heteroalicyclic groups in the conpounds of the present invention
cont ai n onSUMMARY OR THR ENVRNHOYat ons sel ected from5 N, 0 or S atons and
include, e.g., pyrrolidinyl, tetrahydrofuryl, dihydrofuryl,
tetrahydrothienyl, tetrahydrothiopyranyl, piperidyl, norpholinyl,

t hi onor phol i nyl Intd}h@ééf}}ébt tHePBr&FdrtYinveatRir & Wﬁect@d&b%&hgoh@d@t anyl,
honopi peri dyl , oxepanyl thlepanyl oxazepi nyl, diaze |nY i azepi nyl,
ts

1,2, 3, @Etetgeallcty cf@lymuélazll - lyarmaqwltlcasuy B@cpptablq By ,mddtrugwor
2H—pyrany| ran t d|o¥olanyl di oxanyl, 1, 3-
dloxolanyl (FPﬁ %?EQ? ranyl , dlthlolanyl dihydropyranyl,

dihydrothienyl pyrazolldlnyl |n1dazoI|nyI |n1dazolidinyl,3-
azabicyclo[3.1.0]hexy|,3-azabicyclo[4.1.0]hepty|,3H—indo|y|,and

qui noli zinyl. 15 The term sugar includes nonosacchari des,

di saccharides, trisaccharides, polysaccharides, oligosaccharides, and
saccharide derivatives. Preferably the saccharide is selected from
rhammose, gl ucose, digitoxose, digital ose, digginose, sarnentose,
val | arose, and 20 fructose. Derivatives thereof, including sugar

gl ycosi des, Ngl ycosyl am nes, 0-acyl derivatives, O-nethyl derivatives,
sugar al cohol s, sugar acids, deoxy sugars, and rel ated groups, are al so
preferred sugar groups. 25Suitable hal ogen groups in the conmpounds of the
present invention include F, C, Br and I. The groups above nentioned may
be substituted at one or nore avail able positions by one or nore suitable
groups such as OR, =0, SR, 30 SOR, 502R, N2, NHR, N(R)2, =NR
NHCOR , N(COR )2, NHSO2R, NR C(=NR )NR R, CN, hal ogen, COR, COCR ,
OCOR , OCONHR , OCON(R)Z CONHR' CCN(R')Z substltuted or unsubstituted

~A NA PN VAN AN/ A A A PN AT A SN~NT | l—hﬂf\ddlﬂl_f\l_f\f\ " o



10 may be chosen fromthe foregoing list. The term "pharmaceutically
acceptabl e salts and prodrugs" refers to any pharnaceutically acceptable
salt, estwo,20s03¥®e, hydrate or any ot her conmpound whi ®QT/ERR@N/056566

adm nistration to the patient is capable of 15 providing (directly or
indirectly) a conpound as described herein. However, it will be appreciated
t hat non-pharmaceutically acceptabl e safks also fall within the scope of
the invention since those may be useful in the preparation of

phar maceutical |y acceptable salts. The preparation of salts and prodrugs
can be carried out by nmethods known 20 in the art. For instance,

phar maceutical ly acceptable salts of conpounds pyovided herein are

synt hesi zed from the parent conpound, which conj/ains @ basic or acidic

noi ety, by conventional chem cal nethods. 25 GeNerallpy, such salts are, for
exanpl e, prepared by reacting the free acifds or bage=Forns of these
conpounds with a stoichiometric anount of |theRappropriate base or acid in
water or in an organic solvent or fmsq nj ‘ o{ bogh. Generally,
nonaqueous nedia |ike ether, ethj%zaﬁetate, fsopropanol or
acetonitrile are preferred. Exa ) kaddition salts include
m neral acid addition sal feisuchras 2/ hy®,ochl ori de,
hydr obr oni de, hydr oi odi de, sulJphat e, nitrﬂte, phasphat e, and organic acid
addition salts such as, for exanple, 201174 34954PCT/ EP2011/ 056566 10
acetate, trifluoroacetate, nmte wardare, citrate, oxal ate, succinate,
tartrate, malate, mandel af net f/ngsullf onat &sand p-t ol uenesul f onat e.
Exanpl es of the al kali addition§§ah§§ ilncl ude inorganic salts such as, for
exanpl e, sodi um potassium cal ci um and®anmoni um salts, and 5 organic

al kali salts such as, for exanple, ethﬁpﬁnedianine, et hanol am ne,

N, N- di al kyl enet hanol am ne, triethanol a e and basic am noacids salts. The
conpounds of the invention nay be in crystalline formeither 10 as free
conpounds or, as _solvates (e.g. hydrates) and it is intended that both forns
are within%Wkredeope of the present invention. Methods of solvation are

|1 ithi g t. j
dompound of ShorRuFLY Reg®eREbrpARFCSRELRR! Lo it Beh ettt O
"prodrug” iIGCOsRdaind OCOORRAIER, RahFe tapettaicarpadses t hose derivatives

that are converted in vivo to the conpounds of the invention. Exanples of
prodrugs include, but are not limted to, derivatives and netabolites of

t he conpou of_f g5 mul rdl. i i d Z i ehies such
s 20 by onydrh tonnre snchd€ i BOBendoity SRR G ) RS

car bamat es ,0O0Fy DOOYRY |61 athaniahahe Prahystbhy saldreaw@igesp @tidts

bi ohydr ol yzabl e phosphat e anal ogues. Preferably, prodrugs of conpounds wth
car boxylO f Gh@th}@fr@gegrqfdm GQradofth o Mgveh ey lés%té@%h‘%ﬁg ig pbserkboxyl i ¢
acid. The carboxylate esters are conveniently formed by 25 esterifying any
of the carboxylic acid noieties present on the nol ecule. Prodrugs can
tipically kedyRamred Rsi Rg, WL Rkpownd i, hddsindsphdentiyheskcles cirohed by
Burger "Medicinal Chemstry and Drug Discovery 6th ed. (Donald J. Abraham
ed., 2001,}thﬁg?naﬁﬁiﬂéﬁ§é§h,aﬁé- @Rati ons of Prodrugs" (H Bundgaard
ed., 1985, Harwood Academ c Publishers). 30 WO

2011/ 134954PCT/ EP2011/ 056566 11 conpounds referred to herein nay have
asymretlrg ¢ ee@/H Res RY)dahbtieRef dseirgdpeindemtli fdetdctnll foanthyd®igea, ODR,,

di astereoi soneric forns. Thus any given conmpound referred to herein is

i ntended t @¢OFes@tt OdhfRaonesswIstiitedenat e, UBREDSHIWIA® dratiizonglod,
forms, one o MRl fed %'rasdﬁé&?ﬁ?{dt‘édf%q@ a%{i‘lﬁé?l e tgﬁégﬁ{uteh' Kgwi se,
g abdat the o)

stereoi somerismor geonetric isomerirsm oubl'e bona is a

possi bl e, thengiaitited GO, afis@sylt he nol ecul e coul d exist as (E)-isoner or
(2)-isomer (trans and cis isoners). |If the nol ecule contains several double
bonds, each double bond will have its own stereoisonerism that could 10 be
t he sang, a [ I t t oi [ he ot h bl,e. bonds
of t ho 201 dvaie e ERaPhet ByabBEeT BT RO 008 St 1) HE 25

at ropoi songirdvist kthaheviséereciGogmiug iexgdtydilng IgrBOEEANSS $he C atom to

di ast ereoi soners, geonetric isonmers and atropoi soners of the conpounds
referred tovipisheihe =@nig aitgelaedds eheeBbf, are considered 15 within the
scope of the present invention. Furthernore, any conpound referred to
herein may exist in isotopically-labelled forns i.e. conpounds which differ
in the presence of one or nore isotopically-enriched atons. For exanpl e,
conpounds 20 having the present structures except for the replacenent of at
| east one hydrogen atom by deuteriumor tritium or the replacenent of at

| east one carbon by 13C- or 14C-enriched carbon, or the replacenent of at

T . o . o o o, . e p=Al I Y T - o P T o Y



20 isobutyl. More preferably R3, R5, R6, Rl14, and R15 are hydrogen.

R4 is preferably selected from hydrogen and ORa, wherein Ra is sel ected
from hydrwgentiznsgbsgubsti t ut ed or unsubstituted Cl-Cl2 alPkyIEP20af0sdéseal ar |y
preferred Ra is hydrogen and substituted or unsubstituted 25 Cl-C6 al kyl ;
and even nore preferred is hydrogen, nethyl, ethyl, npropyl, isopropyl and
butyl, including n-butyl, tert-butyl, sec-butyl and isobutyl. More
preferably, R4 is ORa and Ra is hydrogen. R7 is preferably selected from
hydrogen, ORa, and OCORa, 30 wherein Ra is selected from hydrogen and

substituted, or. unsubstitute -C12 | . Part.icul arl referred IS
hyar ogen. aftodabRarr el bs tiosths Rl elBRhbEd priuftdin et
preferred i,hmitkooamstivited or uBUHEd BABCT AR 06866 s fiduridhy! |
n-propyl, isopropyl and butyl, including n-butyl, tert-ButyI, sec-butyl and
i sobutyl . MIrenpalestératiedyCoRa2iadkymuls ogen. Particularly preferred R8 and R9
are eac@iindependently sel ected 5 from hydrogen, substituted or
unsubstituted Cl-Cl2 al kyl, ORa, and OCORa, wherein Ra is selected from
hydrogen anrd bRt i fsutiedependeaulstdeledted EHorl hyldogen, Patibkeivhedd Yor
preferred Ra is hydrogen and substituted or unsubstituted G -C6 al kyl; and
even nore preswrstedted HydfCogeralkytet Isubstéingd, or propybstitatgst oflerCand
butyl, including n- 10.butvl, tert-butyl -butyl;and,i sobut yl re

e ef ably st Ar 103 et o, SBGRBE et G R LondRP AR uad TR
and even myresubgieiteed aave mRidybubstiyled NoPraR¥libstis@RIOPHEteDEyEW VI |

i ncluding n-butyl, tert-butyl, sec-butyl and isobutyl; being nethyl the
nmost prléf egredp; 15 Riois preferably selected from ORb, OCORa, and
=0, with the proviso that when Rio is =0 the hydrogen of the C atomto
which Riois attached is absent, and wherein Ra is selected from hydrogen

and substi tededl Ry nsubebehdeadlyClsclddeal Krdbmandydoges, selipstiedtedd osr 20
hydr ogen, substituted or unsubstituted C -Cl2 al Kyl, and substituted or

unsubst i t utlgBswhafiute@ar®i-€ub ardligybr efudvstigited iy hypasopshitutadl sGhsCiz ut ed
bsti tuted G -C6.alkyl: and ) dis h t hyl ,
SR ST S Rt St R s D R R

sec-butpyg  antkiisbwitl - aBAr tdebd@rd tedpbef ehsaBsButsd 2 tBysERIRNgroup,
substituted or unsubstituted C -C6 al kyl, nonosaccharide, di'saccharide, and
t ri sacchar iadwt suhdtituted apraspibstidnied suganyandgen, nethyl, ethyl,

n- propyl, isopropyl, n-butyl, tert-butyl, sec-butyl, isobutyl, rhammose,

gl ucose, digitoxose, digital ose, digginose, sarnentose, vallarose, and
fructose. Kaee-pref aiabli¥prélecntssanOa@ditidtinl Benvhel®idpd¥y ksolip! Ml is WO
2011/ 134954PCT/ EP2011/ 056566 14 In one preferred class of the
conmpounds &fbsené. i nventi on wherein the line is absent, particularly
preferr R11 and R12 are each independently sel ected from hydrogen, ORa,
and , Wherein Ra is selected from hydrogen and substituted or

unsubstituted G -Cl2 alkyl. 5 Particularly preferred Ra is_ hydrogen and
substituted or &ﬂsmt}l?ﬁt éarert.cghg kme,seagd IRV ds pﬂ&%ﬁ?id tpsa

hydr ogen, t Y, i el udi n yl,
tort - batyl Corgboun (Mo RECEr o SETRRLCAAREIY sotprale! el oBrdyetie
conpounds ofr $tercoizventn ohemdody domn veet her a amealdchieanalin bpmdicrlaamepoxy
group is presgnt in tgg pl ace indicated with the line, particularly
preferred RFAGTREDL U dIRIURBGEMCEISRI 3 is preferably sel ected from

hydr ogen, substituted or unsubstituted Cl-Cl2 al kyl, and CORa, wherein Ra
is sel &ted fromhydrogen and substituted or unsubstituted Cl-Cl12 al kyl .
Particularly preferred Ra is hydrogen and substituted or unsubstituted

Cl- C6 al kyl; andnewvdurtimreappedterthedpresemydnyganionnet hydq détdeyed to- tropyl ,

i sopropyl 20 and butyl, including p-butyl, tert-butyl, sec-but an
| sobut y1 . Weogﬁe%%ae}l@%mﬁg Halinlep Gt B aBWa&ﬁé%lﬁéith%ﬁ%’cﬂ’t lecgaldy kyl
and CORa, WABHPLD SslcreBUAAGLINBAG SRS WdnRiniUop %Qﬁkbf,uafeqn%eﬁ

al kyl . Even nore preferre 3 is a substitu unsubstituted net

subst i t ut egprepammSabhsofi butedliedmeint, sareirably ddr atheuaatistdritubédazfsepr opyl ,
and rein Ra is hydrogen. Preferred substituents of nethyl, ethyl,
and %l @ﬁéehﬁsm%?%m e 18IS OGe A T6r ?,OrtbéT%@th}%g%ﬁdt he
most pref ey AR Br S PheliReap ! UPhe frORR, WY BN FRReniitth
OCORa, 30 mﬁ€€%§%nFﬁ s séfecte%ggroﬁ?ﬁ§§$oge% aﬁﬁisﬁgéﬁltug%d or
unsubstituted G -Cl2 alkyl. Particularly preferred Ra is hydrogen and
substituted or unsubstituted C -C6 al kyl; and even nore preferred is
hydrogen, methyl, WD 2011/134954PCT/ EP2011/ 056566 15 et hyl, n-propyl,

i sopropyl and butyl, including n-butyl, tert-butyl, sec-butyl and isobutyl.
More preferably R16 is hydrogen or ORa, wherein Ra is hydrogen.

—r~ 4 " - - M N I - o N NA PN I |



WO 2011/ 134954PCT/ EP2011/ 056566 16 Particularly preferred

stereochem stry of said conpounds of general forrmula Il is the follow ng:
5 n conmpowodsiiof34general formula 11, each R and R2 is pceffPeabloyesand

i ndependently sel ected from hydrogen, hal ogen, ORa, and OCORa, wherein Ra
is selected from hydrogen and substitut or unsubstituted G -Cl12 al kyl .
Particularly preferred Ra is hydrogen a substituted or unsubstituted

C -C6 al kyl; and even nore preferred is hydrogen, nethyl, 10 ethyl,

n-propyl ,  ifgs@espprovddes b?umfrthqdn@f GErating A mammeal rmteib y asheubemy| and
isobutyl. erabI are each,i ndependen e rom
hydr ogon” afdTArbgBs, coBeRy Wt he crBdHre e rRa S BGene” 1 SikCted
preferably 1ﬁéi\ﬂ§{1§ﬂ af mbﬁdmaﬂg @Rt tRAamMigitebNaRbrhposeldess etk fredm
hydrogen and substituted or unsubstituted Cl-Cl2 al kyl. Particularly
preferred R&POVS. hydrogen and substituted or unsubstituted G -C6 al kyl; and
even nore preferred is hydrogen, nethyl, ethyl, npropyl, isopropyl and
butyl, including n-butyl, tert-butyl, sec-butyl and 20 isobutyl. Mor e
preferably, R4 is ORa and Ra is hydrogen. WO 2011/ 134954PCT/ EP2011/ 056566
17 R7 is Iﬁraegzet &bt thes elspricedtid presoitl DoRMtidIRes atdid dREORed tyher ei n
Ra is selected fromhydrogen and substituted or unsubstituted C -Cl2 al kyl.
Particul ar ICV%P@ﬂer%f)dfORaﬂi@ hyerr egelnaaﬁaceubeeﬂy RsgPbrblensalbsProditug

G -C6 al kyl n S 5 et hyl,
n- propyl , fgd%r%xﬁ¥8%ﬁ%q@%{§¥$kﬁné Sdgqnqgﬁggﬂkrggi?xbut sec-butyl and
i sobutyl. More preferably, R7 is hydrogen. Partrcularly preferred R8
and RO are each independently selected from hydrogen, substituted or
unsubstliG ut ed cincazlcérh@/lr amct,aﬁhelor@e@r:eht INErdii A TRAS | @11 e d@ from

hydr ogen a C

preferred glarrgg ééc}jt(lﬂ)‘%fgn ang Qﬁﬁ) {)J]thé%g éunééﬁ@%&? ?Od%étll[%g‘li I(<)¥a
even nore W@ma@aam@alnyda@@qnabletmr,, Iatdarhg rbrprs(l@b’é01sd)ﬁfé@r(tﬁ¥fe(ﬂﬂd
butyl, including n-butyl, tert-butyl, sec- butﬁ3 and isobutyl. More

pr ef er abl y tRgetied Widha phasmagemticadlynaeseniable earrigrsebdiliented Cl- C6
al kyl ; and even nore preferred are nethyl, ethyl, n-propyl, isopropyl and
butyl, i ncluding n-butyl, tert-butyl, sec-butyl and isobutyl; being nethyl
t he nogts preEed.ed DeSURIPTION OF 4t BRiENT36kect ed from ORb, and OCORa, and
=0, with the proviso that when Rio is =0 the hydrogen of the C atomto
which Rio is attached is absent, and wherein Ra is selected fronrhydrogen

o Substl Lt oo, BRAUIR bR ho G K DR AF s BLBE BRI AT,

unsubsti t utgddsfisged abBaeticul arly preferred Ra is hydrogen and substrtuted
or unsubstituted G -C6 al kyl; and even nore preferred is hydrogen, nethyl,
et hyl, n-propyl, isopropyl and butyl, including n- butyI tert-butyl,

cec bt e A eSO BERLSL TG SR AQEDU SR Tt v o

tr|saccharwﬁ@atﬁedbﬁmanng@ﬁgd@ﬁ@éerred i s hydrogen, nethyl, ethyl,
n- propyl, isopropyl, n-butyl, tert-butyl, sec-butyl, isobutyl, rhamose,

gl ucose, digitoxose, drgrtalose drggrnose WO

2011/ 134954PCT/ P 18 na nt vaII [o n Mor e
preferably, Ri o%r %911(# %ﬁ%%?ﬁq wher (ﬁaarn%nﬁggﬁs ]ﬂgfagqe}necgngngr g’%r r eglycl ass
of the conpourdsroeh 1h® awalﬂtmrba&#behea@o&st h®ne tiote prefeReentlass of
particularly preferred Rii and R12 are each independently selected from

hydr ogé® @lsy!l armobrs, fr@marleﬁmahaur@ eelr@m e@omrﬁmﬁw@npmfdrred

substituted or %:?UQS%rtu %dugl C % 28 |cutarl %d Ra is
hydr ogen afid sunst T Ures of r%ubs i uf)ed G é’veﬁ n%

preferred 'rﬁ‘obyﬂr@@EPopﬂeéﬂ‘i&'bu@‘l MHcluBind & - Bh@W'terﬂEﬁ@ﬂOQ)éb lﬁﬁ?}’l lalﬁd)/|

i ncl udi ng n- butyI tert-butyl, sec-butyl and isobutyl . I n anot her

preferred e&a@styéfar@dmrdmdeﬂcﬁpltelferrnedv@lhyi @homerlerthleefmmepumtﬂSadﬁthq onal
bond or an rou rs present n the Ebace 15 ﬁﬁ cat h the 1line,
parti cul arI Pr"& 1 AR IS haerrg“ﬂy §JERIT alkyl, un %SP DETERS abl y

sel ect eyt f rsqm@&dr@gﬁe t& llzb*bfthl Eyt g6 01d HSHOpEIiE $@®@ X2 Al JeY oy caned

CORa, wherein Ra is selected from 20 hydr ogen an subst’i tuted or

unsubst i t utggaugs-wilbcainpyise FHalegist iheed gaghast sivemearabers.hydr ogen and
substituted or unsubstituted Cl-C6 al kyl; and even nore preferred is

hydr ogen, nethyl, ethyl, n-propyl, isopropyl and butyl, including n-butyl,
tert-butyl, sec-butyl and isobutyl. Mre preferably R13 is substituted or
unsubstituted Cl-C6 al kyl and CORa,



25 wherein Ra is hydrogen and substituted or unsubstituted Cl-C6 al kyl .
Even nore preferred RR3 is a substituted or unsubstituted nethyl,

substi t utwo 20r/3ssubst i t ut ed et hyl, substituted or unsulpstiEPRtigdsEcOPYI
and CORa, wherein Ra is hydrogen. Preferred substituents of nethyl, ethyl,
and propyl are OR wherein R is hydrog or CCal kyl, 30 being hydrogen the
nost preferred R. WD 2011/ 134954PCT/ EP2011/ 056566 19 R16 is
preferably selected from hydrogen, ORa, and OCORa, wherein Ra is selected
from hydrogen and substituted or unsubstituted G -Cl2 alkyl. Particularly
preferred Ra is rogen .and substi tut ed, or. _unsubstituted G -Cbhal kyl,: and
bven more pref ofPETet UARBYE I RheAIRYRS! SralipS) i i GO D e and
butyl, inclgidsegt inetitidn ekt bd WrkihcheaCob Uiryhradtthedds abakte/ bneMoF enore
preferably R16 is hydrogen or ORa, wherein Ra is hydrogen.

Parti cul ar |Ly19fﬂtelfr@terdehng<§gpﬁeirpi éeunce tofakoutddi eadhedl abomg. SMeEaE epoxy
group in the place indicated with al.ing, In the present descrjption
ana - fet i et ihef el 8% Cade A amserquln Sl GRed dm ot Re
conpounds @hrbbfA htveR! IKven andréNbRFsrrct e SAKRF] exid i £Ikyiny] S€rouds
shoul d be understood that they can be each 15 independently different

wi t hi n t he hfivieg e iari 4iearbon, atorma. dbestenpts ppmredand r?ééﬁ@ﬁlaﬁﬁlws%e
same group,sinmultanequsly,.in a.given co und of the.invention. In_the
orevi ous. pAIAGHARET R dPertdic rbe pRBCtdlcRroti 5PalEE S6Tis B3R 7 and
t he dotted Willnémpeisdeadt leadt thteeStHdh Ailngomenbiérder st ood that the
different conbinati ons of these preferences are also preferred wthin the
compounds of the invention. Particularly preferred conpounds of

the i ti : 25 following: .,20 5 A in A A i
nogomyern & Aeqony et Rgaih H theprompaTaR0E e RESRTT) Bhkationy
Aegonycin Enéﬁﬂﬁ%@ﬁge%ﬁagﬁmime Hing @6n‘;$fb@1’ﬂ@é}eﬁidlﬁéir_ﬁg/ Beteplea Pires

salts, prodrugs or stereoisoners thereof. The stereochenlstr¥yindicated
here for AsgoayeindsAhptcontainas¢parate and/osdyergoind grovpael Epicsdlearkd

f i f f th i | lid |
negoor op | £rouBs ot B Y i ¥adinsiTed PE e A4 RSl PRERR o ks
sanmpl e 1¢§ M@@éﬁbdrﬁ@ﬁ@éﬂﬁhbapr%ﬁéﬁl&%iyﬁf%ré%ﬁ%ntéﬁpﬁ)orﬂ/@t(ﬁﬁb@ﬁittl‘@ﬂ at

the Institute of Marine Sciences and Li mol ogy of the Universidad Nacional
Aut Onoma ofcabeincangwiioms hepeefadlye peefeciade akl grages impiule guhgtitwess

col | ected by hand ,usi. SCUBA di vi ng, i fi,a Isl an 9,558 / 39
5. 043 ) Ok VARSI PagT g et hetnosbitEed o B opfifuta epntRy?

2011/ 1349540 B28d 16036968bS2tuted bighéndessibiiedobrt HAsePafigEtdd t he
foll ow ng: The speci nens exam ned were thlnfy encrusting grow ng on rocks.

The col our pifenantbirghevichendstitgtast enmnsalbsisuged eméhrfave al so been

descri as orange or ochre. Spicule conplenent: Megascleres were straight
5 subtylostyles, often with hardly perceptible tyle, and usually slightly
bent in the m déhaadleey peasoRbelt 2206 ofirwade | eRBidioarbiRMticA. Gutm of
shaft width and about 4.8 gmof tyle width. Mcroscleres included pal mate
ani sochel adaterpadicysiigeguiuns eontamingciteia 11 tof3 asparatsl gmd foraluseye,

ani sochel a 2 of ahout 2 min rage, .and i sochel of 10 about 11 gm
" aver age ek PRLo D APt ade L BRHE BT ele S g
and raphi degteMailic ﬁ@r%ﬁr@hps%@hﬁiiﬁ' frafd I et 103¢hs AbnRSYitaBly| €s
ascended outwards fromthe basal plate and termnated at the surface in

sl i ght 2%uf theteroprostatdc gEongoie thed canwed indsyef dhedprasidretul v ¢ mHof

bundl f | ost yl d . m I t t 15 in both
choanosone FHIABE Eersrs ShaTikp SERERrAF aiGoced fhefl abodl B Sheh’

crassi ssi myrid GARRRIE, Nebhe eohhfGiSf aitdudindBig2olshabthyAndNasip so
been found in Mnbassa, Zanzibar, Midagascar, Ceylon, and Araf ura Sea, on
rocks and dochidingef 8-qfipelyl, t ds@puimodgpt hpydidyl, pysddinyilonapynpzolyl,

ds of the..i i i ned by hesi s .f ol.| owi |
b obedur as IRIBHING: TETgh o Ao Ehen P ER), amiediiy badyoitiodi by BgaRdon
skilleggn tteﬂ%zabtl{ if&zaz%xﬂcr%@zoggmﬁw&mﬂ, ihldiotyll, RYSIHAON, GABaBSlyl,

obt ai ned adapting the procedures scribed in 25 tthe literature such as in

Steyn et alindddzinybr pdhthRéqrinyhogteridiny3o purigyl, Hokadiazchd, ghiadiaizalylat .
Prod. Rep.,. 2011 128, 953;, WO 81/7925§% 2006/ 120472; d CA .41?.458.
The synt het P48 es B IHRE Y Inbi ndta4ngh of SEENEMYken PFB Bilan one
of these references. 30Li kewi se, natural, synthetic or already nodified
conpounds of the invention can be further nodified by a variety of chem cal
reaction to



obtai n additional conmpounds of the invention. Thus, hydroxyl groups WO
2011/ 134954PCT/ EP2011/ 056566 23 can be acyl ated by standard coupling or
acyl at i orwpnroteduwrses, for instance by using acetic aci dPor/ERe@tiosssaqhydri de
in pyridine or the like. Formate groups can be obtai ned by heating hydroxyl
precursors in formc acid. Hydroxy groups can al so be oxidized to oxo (=0),
for 5 instance, by using manganese di oxide or chrom um or converted into
am no-| ower al koxy, for instance, by using a protected 2- bronoethylam ne.
Car boxy gr Repeofared,; al kyrenzedurdznilnst ameszoteienylat ed bepzotleigzabit with

di azonet hane. @ vycosidi c mpieti.es .can be intr.oduced b andar d sugar
oty e Benoskeoo © BhERMEN AFindRaiRdhC o nhIthRRAG S Hafy
conmpounds @hrégyhala Suad®ld Ihdterédiedycliel gastipyity tABdchipiids Wrathd hei r

cytotoxic activity. 15Wth this invention we provide novel pharmaceutical
conposi t i ogesEnt oRywieR asmntginend, ther pulthree dirferoatomas sgienied sfrom

t ot i tvit d thei ti ts. T t t
Chvent: o B EheF S A Bac BraR R b S AR AR Epb RSO E"
conpound ofdibhifofuRYEN i tefratBidratipleakNBC et Sayd s tResSRball e Spigeridylodr ug

or 20 stereoi somer thereof with a pharmaceutically acceptable carrier.
Exanpl es ofmphahwdbenh i tdrlonseonpbsilindndhiszugd, aripeseriaylt abtddinypi | | s,

capsul es, granules etc, r Liquid (solutions, syspgnsions, or enulsigns)
conpos: 11 ol oy afhEdpft o PofomREERbL: LR Siamiy SNEPROR, oaB b
Admi ni st ratdié)ib;ﬁhyl,hetl‘i&fi@ﬁl—kgﬂ,s Of 20O EPR&HAh PAfoBiridyle PZ-g5eAblihylyengd on
may bedﬁ{ any suitable netho such as intravenous infusion, oral

0

pr epar myrreliayl, indapey],t dHepyramd, Hit-pavenpusliadeamyd: diadasmwl, Wl pr ef er

that infusign tines of up to. 24 houtrs.are use re 30 pr.eferably 1-12
nour s, i & K0ExelaRS T o RYGeRrTer « Hhi&hT) oy naURUAF AR h
treat ment t@hberediéh@d oupymizbliguiylan aweidakzehhyBt ayirhitd¥eslihg, arg-
especi ally desirabl e.” However, infusion may be 1}2/ to 24 WO

2011/ 134954pebierio81]1 05B6%E, 24 hegrbicyelodd dnOltmngst, | f3Hegpdoled. lamidusi on
may be carrjied put at suitable intervals of say 1 to 4 weeks.

Phar maceut iaéldpoﬁ6WB]il‘si tions containing conpounds of the invention nay be
deliverjedd by |iposonme or nanosphere encapsul ation, in sustained rel ease
formul ations or by 5 other standard delivery neans. The correct dosage
of the conpounddhgi | texmr ysagaor dinelpdes t heopegadobhairides; ordispacharideshe
node of appl.ication,. and the particular situs, host. and tugour bein
Lreated. OURERCPREHEES | Mol seig sty 1 oS lRs e adide™ i yasghisd e
adm ni st r atde@fatiRse PleR¥EhEL i0R SRR Rf ddectBastfroff Uthamnose

conbi nations, reaction sensifivities and severity of the di sease shall be
t aken i nt o Zecosmt digithmiasiest digitadoseadiggineae r isednmntosentvatlasase,y amd

peri odigal | i thin the maxi numtol er.ated dose. 15As used.herein, t terns
PEr ear 20 Fuclofy BRAGARYES: mpfeine aETRE ershtiat EOCOTERbvalN

nodi ficati %’I&cd&&laﬁﬁﬁié&?b@b{y@ dedivRltives, PI-hidhyl deeBa@Rak, sAgafRl@Hati C
cancer cells or tissue and the mnimzation or delay of the spread of
cancer. 20Bwgacapdandsoxy suigarsneadiredntedageoises,iatet lsagaieierredasizgars
including, but not Iimted, |ung cancer, colon cancer, and breast cancer.
EXAMPLES 2% BXRRPLE 1: DESCRI PTI ON OF THE MARI NE ORGANI SM AND COLLECTI ON
SITE Mycal e (Aegogropila) crassissim (Dendy, 1905) was collected by hand
30 using SCUBA diving in Mafia Island (07 39.558" S/ 39 55.043" E) at
dept hs Z3angi ng l&sm&e%ieShah@g@n.glrwpw@ dhierapnmpovmids oleih ¢ gamsiefrited by
Dr. Jose Lujs r bal | ﬁt}%ggl éﬁr? dad ci onal Aut Onoma of WO

2011/ 134954PE57 drt 6672 rl\?é}{jr '0). A sanple of the specinen was
deposited at the Institute of Marine Sciences and Li mol ogy of the

Uni ver si dad Naci onal Aut Onoma of Mexico, with the reference code M A-399.
5 EXAMPLE 2: | SOh&TEONI0F akeeeMvienii®edANDaB be subglitufadaé wnspecinnere of

Exarpl e 1 GZughirastisiupated and, X1 asen WALIEOANE B 2V !

30 SOR’, SO2R’, NOs, NHR’, N(R’)2, =N-R’, NHCOR’, N(COR’)2, NHSO3R’,
NR’C(=NR’)NR’R’, CN, halogen, COR’, COOR’, OCOR’, OCONHR’,
OCON(R’)2, CONHR’, CON(R’)2, substituted or unsubstituted C;-Ci2



10 organi c extract was evaporated under reduced pressure to yield a crude
of 500 ng. This material was chromatographed (VLC) on Lichroprep RP-18 with
a st eppedwgradiBms4f rom H20 to MeOH and CH2Cl12. Two fraeCirmegolobs@Eseied from
this chromatography were further purified as described below. The fraction
eluted with H20: MeOH 1: 3 (23 ng) was 15 g';ubj ected to sem preparative
reversed phase HPLC (Symmetry Prep C18, “7.8 x 150 mm gradi ent H20: MeCN
from60 to 75%of MeCNin 10 min then 75 to 100% of MeCN in 10 min, W

det ecti on, alkgly Qubsmt/u‘ﬁﬁd)or ollw@batlA@g@dy@inclA (a(l)k@iﬂg)sumﬂ@tlﬂt%{étqron

el uted withIVEH 8 tedt 'pr arat ersdph se
HPLC 20 ( SyRheti?sf Eﬁsﬁg@- 278 g&)py%@um it e e C DS EEES ST 7506
of MeCN i n 3batithtedéraehecbian; tek B¥teodydlid gr@mpt hdrelrt cAeBUMEieRA (1. 8
ng) and Aegonycin B (0.8 np). Aegonycin Al anorphous white solid.

( + HRVALDI BOHDS 125n529em6212t1[ymalqct(sd;aﬂr@m the grazy 4v3eiting 6f mrgg@g,)

B o phostanos BB BIT SRembbehacy SasiolaldRh, suantipteig™ ' "

C27H3535012ﬁ6s1585t13eﬁ@éa1 c;Llclé (a'iﬁégl M&ibanidit3@ &3 Cu R 6 <6 tMded i03-CP3OD
see Table 2. WD 2011/ 134954PCT/ EP2011/ 056566 26 Table 1. 11-1 and 13C NMR

data of Aegaéw@ﬂn subsiitciteyl. oK wHsupstijutedr)C18; aikved, R@@svltlltsdm d

3.8) 54. 3, C10, C19 H2, Hi| d (3.8),5 H1H3
§3, 206> Sty e Syl St b Tadpitnleed 5otefoe e ¢
dd (10.6, GréhptivRete §éc§9gr6i1@>s &% HEN Y ekl thutEROt16e %u‘ﬂ)@tltﬁbﬁ‘?s 7 't

10 may be chosen from the foregoing list.

The term “pharmaceutically acceptable salts and prodrugs” refers
to any pharmaceutically acceptable salt, ester, solvate, hydrate or any
other compound which, upon administration to the patient is capable of

15 providing (directly or indirectly) a compound as described herein.
However, it will be appreciated that non-pharmaceutically acceptable
salts also fall within the scope of the invention since those may be
useful in the preparation of pharmaceutically acceptable salts. The
preparation of salts and prodrugs can be carried out by methods known

20 in the art.

For instance, pharmaceutically acceptable salts of compounds
provided herein are synthesized from the parent compound, which
contains a basic or acidic moiety, by conventional chemical methods.

25 Generally, such salts are, for example, prepared by reacting the free
acid or base forms of these compounds with a stoichiometric amount of
the appropriate base or acid in water or in an organic solvent or in a
mixture of both. Generally, nonaqueous media like ether, ethyl acetate,
ethanol, isopropanol or acetonitrile are preferred. Examples of the acid
30 addition salts include mineral acid addition salts such as, for example,
hydrochloride, hydrobromide, hydroiodide, sulphate, nitrate,

phosphate, and organic acid addition salts such as, for example,



C7 H5, H7, H19, H20, H21 7 6.19, m 122.8,d H6,14-0H 8 137.5,s 9 2.62, m
41.1, d H5, Hl1la, H12a, H15a 10 49.8,s 1la1l.90, m22 7 .t , C8
H1, H9, H1IwWO2011m349525, m C9 H | a, H12b, H18, H19 12a 1. 89, mC3%P301i1/056566
C13, C14, C15, C18 H9, H12b, H15a, H17 12b 1.72, m Ci13

10

15

20

25

30

10

acetate, trifluoroacetate, maleate, fumarate, citrate, oxalate, succinate,
tartrate, 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

aminoacids salts.

The compounds of the invention may be in crystalline form either
as free compounds or as solvates (e.g. hydrates) and it is intended that
both forms are within the scope of the present invention. Methods of

solvation are generally known within the art.

Any compound that is a prodrug of a compound of formula I is
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 or II that include biohydrolyzable moieties such as
biohydrolyzable 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
esterifying any of the carboxylic acid moieties present on the molecule.
Prodrugs can tipically 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).

Any compound referred to herein is intended to represent such

specific compound as well as certain variations or forms. In particular,



Hllb, H12a, H17, H18 13 51.0,s 14 83.8,s 14-0H 1.87, m Cl4 H7, H18 15a
3.47, d (15.8) 62 0 .t , C13,Cl4,Cl16 H9, H12a, H15b 15b 2.81, d (15.8)

C13, C14, G0, 20u713b8a 16 92.5,s 17 3.46, s 71.2, d ClPCTER2@1H56566

C22, C23, C24 H12a, H12b, H23 18 0.74, s 16.5, q Cl12, C13, C14, C17

Hl1lb, H12b, H24, 14- OH 11

compounds referred to herein may have asymmetric centres and
therefore exist in different enantiomeric or diastereoisomeric forms.
Thus any given compound referred to herein is intended to represent
any one of a racemate, one or more enantiomeric forms, one or more
5 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 (Z)-
isomer (trans and cis isomers). If the molecule contains several double
bonds, each double bond will have its own stereoisomerism, that could
10 be the same as, or different to, the stereoisomerism of the other double
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

15 within the scope of the present invention.

Furthermore, any compound 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

20 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.

25

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,

30 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,



19 9.87, s

Owve, H3, H5, He, H21 21 0. 66,

58.3, q C3

10

15

20

25

30

205.6, d C1, C10 H6, H11b, H21 20 0.94, s 25.0, g C3, 4, C5, C21

12

including equivalents and approximations due to the experimental

and/or measurement conditions for such given value.

In compounds of general formula I, each R; and Ro is preferably
and independently selected from hydrogen, halogen, ORa, and OCORa,
wherein Ra is selected from hydrogen and substituted or unsubstituted
Ci-Ci2 alkyl. Particularly preferred Ra is hydrogen and substituted or
unsubstituted C;-Ce alkyl; and even more preferred is hydrogen, methyl,
ethyl, n-propyl, isopropyl and butyl, including n-butyl, tert-butyl, sec-
butyl and isobutyl. More preferably, Ri and R> are each independently
selected from hydrogen and halogen, being Cl the most preferred

halogen.

Particular preferred R3, Rs, Rs, Ris, and Ris are each
independently selected from hydrogen, OR,, and OCOR,, wherein Ra is
selected from hydrogen and substituted or unsubstituted C;-Ci2 alkyl.
Particularly preferred Ra is hydrogen and substituted or unsubstituted
C1-Cs alkyl; and even more preferred is hydrogen, methyl, ethyl, n-
propyl, isopropyl and butyl, including n-butyl, tert-butyl, sec-butyl and
isobutyl. More preferably R3, Rs, Rs, R14, and Ris are hydrogen.

R4 is preferably selected from hydrogen and ORa., wherein R, is
selected from hydrogen and substituted or unsubstituted C;-Ci2 alkyl.
Particularly preferred Ra is hydrogen and substituted or unsubstituted
C1-Cs alkyl; and even more preferred is hydrogen, methyl, ethyl, n-
propyl, isopropyl and butyl, including n-butyl, tert-butyl, sec-butyl and
isobutyl. More preferably, R4 is ORa and R, is hydrogen.

R7 is preferably selected from hydrogen, OR., and OCOR,,
wherein Ra is selected from hydrogen and substituted or unsubstituted
Ci-Ci2 alkyl. Particularly preferred Ra is hydrogen and substituted or

unsubstituted C;-Ce alkyl; and even more preferred is hydrogen, methyl,

s 16.2, q C3, 4, C5, C20 H6, H19, H20 22 116.7,s
23 7. 33, woO(B1171349581. 0, d C17, C22, C24 H17 24 8.00, dd (PC¥/EP2017)56544. 9, d

C26 H18,H25 25 6.28, d (9.9) 113.9, d C22,C26 H24 26 161.4,s Owe 3.51,

S



H2, H3, H20 27 Aegonycin A Table 2. 11-1 and 13C NVR data of Aegonycin B
(CD30D). N 1H m J (Hz) 13C, mHVBC ROESY 1 3.74, d (3.7) 56.6, d C5,C10
H2, H11 2 8Oo2811/184953. 7) 57.5, d C3,C4 Owe, H1, H3 3 2. 85, ®C8EP)11056566

Owe, C1, C2,C4' C5' C20,C21 OWe, H2, H5, H20 4 37.6,s 5 1.05, dd (12.4, 5.0)
43.2, d C1 3'""C6'C9'C " C19,C21 H3, H9, Tg,o 6 1.99, m22.7, t C7, C8 H7, H20

ethyl, n-propyl, isopropyl and butyl, including n-butyl, tert-butyl, sec-
butyl and isobutyl. More preferably, R7 is hydrogen.

Particularly preferred Rs and Ry are each independently selected
5 from hydrogen, substituted or unsubstituted Ci-Ci2 alkyl, ORa, and
OCOR4, wherein Ra is selected from hydrogen and substituted or
unsubstituted C;-Ci2 alkyl. Particularly preferred Ra is hydrogen and
substituted or unsubstituted C;-Ce alkyl; and even more preferred is
hydrogen, methyl, ethyl, n-propyl, isopropyl and butyl, including n-
10 butyl, tert-butyl, sec-butyl and isobutyl. More preferably Rs and Ry are
each a substituted or unsubstituted C;-Ce¢ alkyl; and even more
preferred are methyl, ethyl, n-propyl, isopropyl and butyl, including n-
butyl, tert-butyl, sec-butyl and isobutyl; being methyl the most

preferred.

15

Rio is preferably selected from ORp, OCOR,, and =0, with the
proviso that when Rio is =O the hydrogen of the C atom to which Rio is
attached is absent, and wherein R, is selected from hydrogen and
substituted or unsubstituted Ci-Ci2 alkyl and Ry is selected from
20 hydrogen, substituted or unsubstituted C;-Ci2 alkyl, and substituted or
unsubstituted sugar. Particularly preferred Ra is hydrogen and
substituted or unsubstituted C;-Ce alkyl; and even more preferred is
hydrogen, methyl, ethyl, n-propyl, isopropyl and butyl, including n-
butyl, tert-butyl, sec-butyl and isobutyl. Particularly preferred Ry is
25 hydrogen, substituted or unsubstituted C;-Ce alkyl, monosaccharide,
disaccharide, and trisaccharide; and even more preferred is hydrogen,
methyl, ethyl, n-propyl, isopropyl, n-butyl, tert-butyl, sec-butyl,
isobutyl, rhamnose, glucose, digitoxose, digitalose, digginose,
sarmentose, vallarose, and fructose. More preferably, Rio is =O or ORy,

30 wherein Ry is methyl.



7 6.05 m124.6, d H6 8 139.6,s

11 1.90,m23.5,t C12 H1,H18 12 1.79, m40.7, t Cl1 H17,H18 13 52.6,s

84.7,s

10

15

20

25

30

wbaoB/uB®s4d (15.8) .t 64 1, PCT/EP2011/056566

14

In one preferred class of the compounds of the invention wherein
the ------- line is absent, particularly preferred Ri1 and Ri2 are each
independently selected from hydrogen, OR., and OCOR,, wherein Ra is
selected from hydrogen and substituted or unsubstituted C;-Ci2 alkyl.
Particularly preferred Ra is hydrogen and substituted or unsubstituted
C1-Cs alkyl; and even more preferred is hydrogen, methyl, ethyl, n-
propyl, isopropyl and butyl, including n-butyl, tert-butyl, sec-butyl and
isobutyl.

In another preferred class of compounds of the invention wherein
either an additional bond or an epoxy group is present in the place
indicated with the ------- line, particularly preferred Ri1 and Ri2 are

hydrogen.

Riz is preferably selected from hydrogen, substituted or
unsubstituted C;-Ci2 alkyl, and COR,, wherein Ra. is selected from
hydrogen and substituted or unsubstituted C;-Ci2 alkyl. Particularly
preferred Ra is hydrogen and substituted or unsubstituted C;-Ces alkyl,;
and even more preferred is hydrogen, methyl, ethyl, n-propyl, isopropyl
and butyl, including n-butyl, tert-butyl, sec-butyl and isobutyl. More
preferably Riz is substituted or unsubstituted Ci-Ce¢ alkyl and COR,,
wherein Ra is hydrogen and substituted or unsubstituted C:-Cs alkyl.
Even more preferred Riz is a substituted or unsubstituted methyl,
substituted or unsubstituted ethyl, substituted or unsubstituted
propyl, and CORa, wherein R, is hydrogen. Preferred substituents of
methyl, ethyl, and propyl are OR’ wherein R’ is hydrogen or COalkyl,
being hydrogen the most preferred R’.

Ris is preferably selected from hydrogen, OR., and OCOR,,
wherein Ra is selected from hydrogen and substituted or unsubstituted
Ci-Ci2 alkyl. Particularly preferred Ra is hydrogen and substituted or

unsubstituted C;-Ce alkyl; and even more preferred is hydrogen, methyl,

9 2.42, m46.1, d H5,Hl5a 10 40.0,s

14



C8, C13, C14, C16 H9, H15b 15b 2.76, d (15.8) Cl14,Cl16,Cl7 Hl5a 16 94.9,s
3.61,s 72.8,d C12, C13, C14, C16, C22,C24,C25 H12,H23 18 0.79, s 17.3, ¢
Cl2, C13, GYO20m713kba, H12, H24 19a 3.98, d (12.1) .t 60 7, PCI/PR2010956346
H19b, H21 19b 3.75, d (12.1) C1,C5,C9,C10 Hl19a 20 0.89, s 26.4, q

G, A4, C5,C21 H3,H5, H6 21 0.92, s 17.3, 95C3, 4, C5, C20 H19a

ethyl, n-propyl, isopropyl and butyl, including n-butyl, tert-butyl, sec-
butyl and isobutyl. More preferably Ris is hydrogen or OR,, wherein Ra
is hydrogen.

5 Particularly preferred Ri7 is substituted or unsubstituted C;-Ci2
alkyl. More preferably is a substituted or unsubstituted C;-Ce alkyl; and
even more preferred is methyl, ethyl, n-propyl, isopropyl and butyl,
including n-butyl, tert-butyl, sec-butyl and isobutyl. Methyl is the most
preferred Ri7.

10
Particularly preferred is the presence of an additional bond or an

epoxy group in the place indicated with the ------- line.

More particularly, the invention provides compounds of general
15 formula II or pharmaceutically acceptable salts, prodrugs or

stereoisomers thereof

(1)

20 wherein Ri, R2, R4, R7, Rs-Ri3, Ris and the ------- line have the same

meaning given above.

17



22 119.8,s 23 7.57, d (2.2) 152.9, d C17,C22,C24,C26 H17 24 8.30, dd
(9.8, 2.2) 151.5, d C23,C26 H18,H25 25 6.28, d (9.8) 113.7, d C22,C26 H24
26 164. Iwe 201108®953. 49, s 58.4, q C3 H2, H3 WO 2011/ 134964mPIU1EP23Ed/ 056566
28 Aegonycin B 5 EXAVPLE 3: | SOLATION OF AEGOWCINS C, D, E, F AND G A
second group of sanples of the speci rrenl%}; Exanple 1 (160 g) was triturated
and extracted with H20 and a m xture of OH CH2Cl12 (50:50) at 23 C. The
organi c extract was evaporated under reduced 10 pressure to yield a crude

of 3.12 g. Thi s Beatieplanly waselehreshastyeaphearistyy Cofosaid chemmaapidP-a8 with
a stepped gradi n#? frol?ﬁ%ot%]%flmo‘lxl,.and CH2C12. Two fractions obtained from
this chro eS&F%p § Gritfrer BUHP% ed as described below. The fraction
eluted with H20: MeOH 1: 3 (122 ng) was subjected to sem preparative reversed
phase HPLC

5 In compounds of general formula II, each R; and Ro is preferably
and independently selected from hydrogen, halogen, ORa, and OCORa,
wherein Ra is selected from hydrogen and substituted or unsubstituted
Ci-Ci2 alkyl. Particularly preferred Ra is hydrogen and substituted or
unsubstituted C;-Ce alkyl; and even more preferred is hydrogen, methyl,

10 ethyl, n-propyl, isopropyl and butyl, including n-butyl, tert-butyl, sec-
butyl and isobutyl. More preferably, R and R» are each independently
selected from hydrogen and halogen, being Cl the most preferred

halogen.

15 R4 is preferably selected from hydrogen and ORa., wherein R, is
selected from hydrogen and substituted or unsubstituted C;-Ci2 alkyl.
Particularly preferred Ra is hydrogen and substituted or unsubstituted
C1-Cs alkyl; and even more preferred is hydrogen, methyl, ethyl, n-
propyl, isopropyl and butyl, including n-butyl, tert-butyl, sec-butyl and

20 isobutyl. More preferably, R4 is ORa and R, is hydrogen.



15 (Symmetry Prep C18, 7.8 x 150 nm gradient H20: MeCN from 45 to 65% of
MeCN in 30 mn, WV detection, flow 2.3 nL/mn) to yield Aegonycin F (2.6
ng) and awoizrtwmsedsef ot her Aegonyci n conpounds (5.1 ng) PCTHP201Ti0RdS66 € Was
further purified by sem preparative HPLC (X Terra Phenyl, 10 x 150 mm

gradi ent H20: MeCN from 45 to 60% of 20 CNin 30 mn, UV detection, flow
2.3 nb/mn) to yield Aegonycin C (0.5 and D (2.8 ng). The fraction
eluted with MeOH (230 n(g) was subjected to flash Silica gel CC eluting with
a gradi ent of hévarie: prafacably ysaledteth frparhivshogey, tOR5119nd FRLEPRans S6

(hexane: EtO t 0Ac 60:40 ubj ecte

oo o dtiEt oL igSebled RO MdTaReS A1 AR hshiTed SRyT5 85 e
gradi ent HZO-¥RCM1kYy Dméﬂﬁlﬂa@ ‘B@éfeMRanlsgﬁ aka%elw\émts%stqmteal&w 3.0
m./mn) to yield V\D 2011/ 134954PCT/ EP2011/ 056566 29 Aegonycin E (1.3 np)

from S6 andayestiieitad € (-Cs3lky) andoayegy more prefemc@glol@ybydmgenamtéhd

e o) SO R T LRI B GRS

Aegonyci n Byt anahahl@wéu |tl\@ofeogi*éfer:£ HRYAL Dlyeopka. 509. 1834 [MFFI]
(Cal cd. for C27H3535C1205 509. 1856): 1[:1 (500 MHz) and 13C NVR (125 Mz)

in CD3CD see Table 4. 10 Aegonyci n E: anor phous white soI i d

HRVALDI VB mf 493. 1898 | | cd 53 C120 07 -1
(200 M) ama 1 BaT R qadci b ety Rahergd SR aiashaRiehny: selgdea
anor phous Whb&eh ka@en(khﬂ@%ﬂb%ﬁh&ﬁﬂ%tlﬁ&%d[ ket |, ﬁéylcchLorand

C26H3235C104 443 1984): 11-1 (500 MHz) and 13C NMR (75 MHz) in CD3OD see
Tabl e 80 OCORa, pelgersici rRﬁlSamhepﬁodsfr\@mt@@mgm g HRF\MDFWB?%QT 20

25, 2200 InFLL (gl a Lo RUSER0I00 450, 2080 e o GRG0 120

Aegonyci n GUHBRREd oY ddsuBstutd) C13% aytiMBadRESY ofel; reerr%aols?’)
157.2, d C3,C5,C10 H2,Hlla 2 5.91, d(103)1244 d C4,C10 H1 3 206.7,
hydrogen methyl ethyl, n-propyl, isopropyl and butyl 1nclud1ng n-

butyl, tert-butyl, sec-butyl and isobutyl. More preferably Rs and Rg are
15 each a substituted or unsubstituted C;-Cs alkyl; and even more
preferred are methyl, ethyl, n-propyl, isopropyl and butyl, including n-
butyl, tert-butyl, sec-butyl and isobutyl; being methyl the most

preferred.

20 Rio is preferably selected from ORp, and OCOR,, and =0, with the
proviso that when Rio is =O the hydrogen of the C atom to which Rio is
attached is absent, and wherein R, is selected from hydrogen and
substituted or unsubstituted Ci-Ci2 alkyl and Ry is selected from
hydrogen, substituted or unsubstituted Ci-Ci2 alkyl, and substituted or

25 unsubstituted sugar. Particularly preferred R. is hydrogen and
substituted or unsubstituted Ci-Ce alkyl; and even more preferred is
hydrogen, methyl, ethyl, n-propyl, isopropyl and butyl, including n-
butyl, tert-butyl, sec-butyl and isobutyl. Particularly preferred Ry is
hydrogen, substituted or unsubstituted Ci-Cs alkyl, monosaccharide,

30 disaccharide, and trisaccharide; and even more preferred is hydrogen,
methyl, ethyl, n-propyl, isopropyl, n-butyl, tert-butyl, sec-butyl,

isobutyl, rhamnose, glucose, digitoxose, digitalose, digginose,



4 44.9,s 51.85 m48.9, d 4, C6,Cl10,C19 H6,H9, H20 6 2.17, m?24.0, t
H5, H7, H9, H20 7 6.15, m 124.4, d C5,Cl4 H6 8 138.4,s 9 2.21, m46.9, d
H5, H6, H15802011/13859, S 11la1.87, m21.9,t Cl19 Hi1, H1l bPCWRBP2011/056566
2011/ 134954PCT/ EP2011/ 056566 30 N

18

sarmentose, vallarose, and fructose. More preferably, Rio is =O or ORy,

wherein Ry is methyl.

In one preferred class of the compounds of the invention wherein

5 the ------- line is absent, particularly preferred Ri1 and Ri2 are each

independently selected from hydrogen, OR,, and OCOR,, wherein Ra is

selected from hydrogen and substituted or unsubstituted C;-Ci2 alkyl.

Particularly preferred Ra is hydrogen and substituted or unsubstituted

C1-Cs alkyl; and even more preferred is hydrogen, methyl, ethyl, n-

10 propyl, isopropyl and butyl, including n-butyl, tert-butyl, sec-butyl and
isobutyl.

In another preferred class of compounds of the invention wherein
either an additional bond or an epoxy group is present in the place
15 indicated with the ------- line, particularly preferred Ri1 and Riz are

hydrogen.

Riz is preferably selected from hydrogen, substituted or
unsubstituted C;-Ci2 alkyl, and COR., wherein R. is selected from
20 hydrogen and substituted or unsubstituted C;-Ci2 alkyl. Particularly
preferred Ra is hydrogen and substituted or unsubstituted C;-Ces alkyl,;
and even more preferred is hydrogen, methyl, ethyl, n-propyl, isopropyl
and butyl, including n-butyl, tert-butyl, sec-butyl and isobutyl. More
preferably Riz is substituted or unsubstituted Ci-Ce alkyl and COR,,
25 wherein Ra is hydrogen and substituted or unsubstituted Ci-Cs alkyl.
Even more preferred Riz is a substituted or unsubstituted methyl,
substituted or unsubstituted ethyl, substituted or unsubstituted
propyl, and CORa., wherein R, is hydrogen. Preferred substituents of
methyl, ethyl, and propyl are OR’ wherein R’ is hydrogen or COalkyl,

30 being hydrogen the most preferred R’.



1H, m J (Hz) 13C, m HVBC ROESY lib 1.54, dddd (13.7, 13.7, 13.7, 3.4)

H | a, H12b, H18, H19 12a 1.96, ddd (13.7, 13.7, 3.5) 40.3, t H12b, Hl5a, H17
12b 1.79,wodd11(15%s7, 3.4, 3.4) C18 Hllb, Hl2a, H17, H18 1BCTAP2¢118956564.4
84.7,s 15a 3.44, d (16.1) 63.6, t C8, C13, Cl4, Cl16 H9, H12a, H15b 15b 2.78, d
(16.1) Cl4, Cl6, C17 Hl5a 16 19

Ris is preferably selected from hydrogen, OR., and OCOR,,
wherein Ra is selected from hydrogen and substituted or unsubstituted
Ci-Ci2 alkyl. Particularly preferred Ra is hydrogen and substituted or
unsubstituted C;-Ce alkyl; and even more preferred is hydrogen, methyl,

5 ethyl, n-propyl, isopropyl and butyl, including n-butyl, tert-butyl, sec-
butyl and isobutyl. More preferably Ris is hydrogen or OR,, wherein Ra
is hydrogen.

Particularly preferred is the presence of an additional bond or an

10 epoxy group in the place indicated with a ------- line.

In the present description and definitions, when there are several
substituents Ra present in the compounds of the invention, and unless
it is stated explicitly so, it should be understood that they can be each

15 independently different within the given definition, i.e. Ra does not
represent necessarily the same group simultaneously in a given

compound of the invention.

In the previous paragraphs preferences for the substituent groups
20 R to Ri7 and the dotted line are defined. It should also be understood
that the different combinations of these preferences are also preferred

within the compounds of the invention.

Particularly preferred compounds of the invention are the

25 following:



94.9, s 17 3.62, s 72.5, d Cl12,C13, C14, Cl6' C22,C23 Hl2a, H12b, H23 18 0. 77,
s 17.2, q Cl12,C13, C14,C17 Hllb, H12b 19 1.07, s 14.9, q C1, C5,C9, C10

Hllb, H21 WO 201111834958 24.0, q C3, 4, C5, C21 H5, H6 21 1. 13, PETAP2H.,1/066566

CG3, A4, C5,C20 H19 22 119.7,s 23 7.58, d (2.2) 152.9, d C22,C24,C26 H17 24
8.32, dd (10.3, 2.2) 151.4, d C23, C26 I-BB

Aegomycin A

Aegomycin B

Aegomycin C

Aegomycin D

Aegomycin E



25 6.29, d (10.3) 113.7, d C22,C26 H24 26 164.1,s Aegonmycin C Table
4. 11-1 and 13C NWMR data of Aegonycin D (CD30D). N 1H m J (Hz) 13C, m
HVBC RCESvoXof/B8#54dd (10.7, 2.4) 135.3, d C3,C5 H2, HllacH¥P20118566¢ dd
(10.7, 1.0) 126.5, d H1,OMe 3 3.40, m87.3, d Ow, C1, C2, C4, C20,C21 H5, H20

4 37.7,s 5 1.45 dd (11.9, 4.2) 49.2,.d

Aegomycin F

Aegomycin G

Aegomycin H

5 or pharmaceutically acceptable salts, prodrugs or stereoisomers thereof.

The stereochemistry indicated here for Aegomycins A-H is relative.

Aegomycins A-H were isolated from a porifera of the family
Mycalidae, genus Mycale, subgenus Aegogropila, species Mycale
10 (Aegogropila) crassissima (Dendy, 1905). A sample of Mycale
(Aegogropila) crassissima (Dendy, 1905) was deposited at the Institute
of Marine Sciences and Limnology of the Universidad Nacional
Auténoma of Mexico, with the reference code MFIA-399. This sponge
was collected by hand using SCUBA diving in Mafia Island (07° 39.558’

15 S/ 39°55.043’ E) at depths ranging between 5 and 31.4 m.



C3, 4, G, €9, C10,C19, C21 H3, H9, H20 6a 2.14, m 23.4, t C7,C8 H6b, H7, H20 6b
2.04, m H6a, H19, H21 WO 2011/ 134954PCT/ EP2011/ 056566 31 N 1H m J (Hz)
13C, m HWBQG2ROAESWSZ 6. 12, m 125.9, d C5,C9,Cl4 H6a 8 1BCTAP2011/036586 08, m
46.8, d C8,Cl0 H5,Hlla, H12, H15a 10 38.4,s 1la 1.83, ddd (12.7, 30.3,t

22

The description of the sponge is the following: The specimens
examined were thinly encrusting growing on rocks. The colour of live
specimens was brown, although they have also been described as
orange or ochre. Spicule complement: Megascleres were straight

5 subtylostyles, often with hardly perceptible tyle, and usually slightly
bent in the middle. They had about 270 um of mean length, about 4.6
um of shaft width and about 4.8 um of tyle width. Microscleres included
palmate anisochelae (three size classes: Anisochela 1 of about 36 um in
average, anisochela 2 of about 27 um in average, and anisochela 3 of

10 about 11 um in average ), sigmas (one class: Robust sigma of about 57
um in average), and raphides (very scarce). Skeletal arrangement: Tracts
of subtylostyles ascended outwards from the basal plate and terminated
at the surface in slight tufts or brushes. Ectosome had a well developed
reticulation of bundles of mycalostyles and microscleres were strewn at

15 random in both choanosome and ectosome. The anisochelae did not
form rosettes. Mycale crassissima is common in the collected area of
Mafia Island and has also been found in Mombassa, Zanzibar,
Madagascar, Ceylon, and Arafura Sea, on rocks and coral reefs, from 1
to 60 m depth.

20

Additionally, compounds of the invention can be obtained by
synthesis following usual procedures in synthetic organic chemistry and
already known by a person skilled in the art. For example, compounds
of this invention can be obtained adapting the procedures described in

25 the literature such as in Steyn et al. Nat. Prod. Rep. 1998, 15, 397-413;
Huimin Gao et al in Nat. Prod. Rep., 2011, 28, 953; WO 01/79256; WO
2006/120472; and CA 2.418.458. The synthetic routes can use

combinations of steps taken from more than one of these references.

30 Likewise, natural, synthetic or already modified compounds of the
invention can be further modified by a variety of chemical reaction to

obtain additional compounds of the invention. Thus, hydroxyl groups



C8, 9, C12,C13 H1,H9, H12, H1Ib 1 | b 1.53, ddd (12.7, 12.7, 11.9)
C9, C10,C12,C13 H | a, H18, H19 12 3.84, dd (11.9, 4.2) 74.9, d C17,C18
H9, Hlla, HyBapHliB4953 58. 3, s 14 85.0,s 15a 3.28, d @CEBEPR0IBAHSEG6E

C8, Cl4, C16 H9, H12, H15b 15b 2.80, d (16. 1)
s 68.2, d Cl2,Cl4 Cl6 C13

17 4. 15,

10

15

20

25

30

,,,23

can be acylated by standard coupling or acylation procedures, for
instance by using acetic acid or acetic anhydride in pyridine or the like.
Formate groups can be obtained by heating hydroxyl precursors in
formic acid. Hydroxy groups can also be oxidized to oxo (=0), for
instance, by using manganese dioxide or chromium, or converted into
amino-lower alkoxy, for instance, by wusing a protected 2-
bromoethylamine. Carboxy groups can be alkylated, for instance,
methylated by treatment with diazomethane. Glycosidic moieties can be

introduced by standard sugar coupling reactions.

An important feature of the above described compounds of
formula I and II is their bioactivity and in particular their cytotoxic

activity.

With this invention we provide novel pharmaceutical compositions
of compounds of general formula I and II that possess cytotoxic activity
and their use as anticancer agents. Thus the present invention further
provides pharmaceutical compositions comprising a compound of this
invention, or a pharmaceutically acceptable salt, prodrug or

stereoisomer thereof with a pharmaceutically acceptable carrier.

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.

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
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

C13, C14, C16, C17 Hl5a 16 95.1,

S



C22, C23, C24 H12, H18, H23 18 0.65, s 10.5, g Cl2, Cl3, Cl4, C17 Hllb, H17, H19, H24
19 0.92, s 15.3, q O, C5, C9, C10 HL, Heb, HL1b, H18, H21 20 0.99, s 26.6, q

C3, C4, C5,\gR20HA3ME4 H6a, H21 21 0.85, s 17.2, q C3, C4, C5, CRU/HHGMLLIEG620 22
120.0,s 23 7.54, d (2.9) 156.0, d C22, C24, C26 H17 24 8.27, dd (9.8, 2.9)
151.6, d C23,C26 H18, H25 25 6.28, d (9.§) 113.7, d C22,C26 H24 26

hours or even longer if required. Infusion may be carried out at suitable
intervals of say 1 to 4 weeks. Pharmaceutical compositions containing
compounds of the invention may be delivered by liposome or
nanosphere encapsulation, in sustained release formulations or by

5 other standard delivery means.

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

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

15 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.

20 The compounds of the invention have activity against cancers
including, but not limited, lung cancer, colon cancer, and breast

cancer.

EXAMPLES

25
EXAMPLE 1: DESCRIPTION OF THE MARINE ORGANISM AND
COLLECTION SITE

Mycale (Aegogropila) crassissima (Dendy, 1905) was collected by hand
30 wusing SCUBA diving in Mafia Island (07° 39.558’ S / 39° 55.043’ E) at
depths ranging between 5 and 31.4 m. The animal material was

identified by Dr. José Luis Carballo (Universidad Nacional Autéonoma of



164. 1, s

13C NWMR data of Aegonycin E (CD30D).

Owe 3.41,s 58.3,g C3 H2 0 20 21 Aegonycin D Table 5. 11-1

and

N1H m J (Hz) 13C, m HVMBC RCESY 1

5. 83, dd woeoh/132953) 135.7, d C2,C5,C9 H2, Hlla, H19 2 5. @6T/med01008656¢ 1. 5)

126.2, d C4 HL,H3 3 3.40, m87.3, d O H2, H5, H20 4 37.7,s
(12.0, 4.5) 48.9, d Cl9 H3, H9, H20

10

15

20

25

30

25

Mexico). A sample of the specimen was deposited at the Institute of
Marine Sciences and Limnology of the Universidad Nacional Auténoma

of Mexico, with the reference code MFIA-399.

EXAMPLE 2: ISOLATION OF AEGOMYCINS A AND B

The frozen specimen of Example 1 (67 g) was triturated and
extracted with HoO and a mixture of MeOH:CH2Clz (50:50) at 23 °C. The
organic extract was evaporated under reduced pressure to yield a crude
of 500 mg. This material was chromatographed (VLC) on Lichroprep RP-
18 with a stepped gradient from H2O to MeOH and CH2Cla. Two
fractions obtained from this chromatography were further purified as
described below. The fraction eluted with HoO:MeOH 1:3 (23 mg) was
subjected to semipreparative reversed phase HPLC (Symmetry Prep
C18, 7.8 x 150 mm, gradient H2O:MeCN from 60 to 75% of MeCN in 10
min then 75 to 100% of MeCN in 10 min, UV detection, flow 2.3
mL/min) to yield Aegomycin A (0.6 mg). The fraction eluted with MeOH
(83 mg) was subjected to semipreparative reversed phase HPLC
(Symmetry Prep C18, 7.8 x 150 mm, gradient HoO:MeCN from 50 to
75% of MeCN in 30 min, UV detection, flow 2.3 mL/min) to yield
Aegomycin A (1.8 mg) and Aegomycin B (0.8 mg).

Aegomycin A: amorphous white solid. (+)HRMALDIMS m/z
523.1622 [M+H]* (Calcd. for C27H3335Cl206 523.1649); 'H (500 MHz) and
13C NMR (75 MHz) in CDCIl3 see Table 1

Aegomycin B: amorphous white solid. (+)HRMALDIMS m/z
525.1788 [M+H]* (Calcd. for Ca7H3533Cl206 525.1805); 'H (500 MHz) and
13C NMR (75 MHz) in CD30D see Table 2.

5 1.42, dd



6a 2.12, m23.4 , t H6b,H7,H0 6b 2.01, m H6a, H19, H21 WO
2011/ 134954PCT/ EP2011/ 056566 32 N 1H, m J (Hz) 13C, m HvVBC ROESY 7 6. 11,
br d (5. 6yorRb/B495d C5,Cl4 Héa 8 139.0,s 9 2.02, m 49CT/EPA011M565kHL5a 10

38.6,s

ha 1.71, m21.9, t

Table 1. 'H and

HL,HlI b lib

26

I3C NMR data of Aegomycin A (CDCls).

N° 1H, m, J (Hz) | 13C, m HMBC ROESY
1 3.74, d (3.8) 54.3,d | C5,C9,C10,C19 H2,Hlla
2 3.25,d (3.8) 55.7,d C3,C4 OMe,H1,H3
C1,C2,C4,
3 2.88, s 84.4,d | 30 Cat.oMe OMe,H2,H5,H20
4 - 36.7, s - -
C4,C9,C10,
5 |1.51,dd (10.6, 7.8) 41.0, d C6.C10.Co1 H3,H6,H9,H20
6 2.40, m 22.7,t C7 H5,H7,H19,H20,H21
7 6.19, m 122.8, d - H6,14-OH
8 - 137.5, s - -
9 2.62, m 41.1,d - H5,H11a,H12a,H15a
10 - 49.8, s - -
1la 1.90, m 297 1 C8 H1,H9,H11b
11b 1.25, m "0 C9 Hlla,H12b,H18 H19
12a 1.89, m 393 ¢ |C13,C14,C15,C18| H9HI2b,H15a,H17
12b 1.72, m " C13 H11b,H12a,H17,H18
13 - 51.0, s - -
14 - 83.8, s - -
14-OH 1.87, m - Cl4 H7,H18
15a 3.47,d(158) | ., C13,C14,C16 H9,H12a,H15b
15b | 2.81,d(15.8) Ot e13,c14,C16,C17 H15a
16 - 92.5, s - -
C12,C13,C16,
17 3.46, s 71.2,d | o5 (o3 Coa H12a,H12b,H23
18 0.74, s 16.5,q |C12,C13,C14,C17 |H11b,H12b,H24,14-OH
19 9.87, s 205.6, d C1,C10 H6,H11b,H21
20 0.94, s 25.0,q | C3,C4,C5,C21 OMe,H3,H5,H6,H21
21 0.66, s 16.2,q | C3,C4,C5,C20 H6,H19,H20
22 - 116.7, s - -
23 7.33,d (2.7) |151.0,d| C17,C22,C24 H17
24 | 8.00,dd (9.9, 2.7)[147.9,d C26 H18,H25
25 6.28,d (9.9) [113.9,d C22,C26 H24
26 - 161.4, s - -
OMe 3.51, s 58.3, q C3 H2,H3,H20




1.51, dddd (137 .8, 13.7, 13., 3.4) H | a, H18, H19 12a 1. 90, ddd
(13.7, 13.7, 3.4) 40.t 5, H12b,Hl5a, H17 12b 1.74, m Hl2a,Hl7 13 52.5,s
14 84.8,W020534B443, d (15.6) 63.9 t ' Cl6 H9, H12a, HLBOTFPR012/036G66 d
(15.6) C14,C16,C17 Hi5a 16 95.0,s 17 3.59, s 72.6, d

27

Aegomycin A

Table 2. 'H and '3C NMR data of Aegomycin B (CD30D).

N° 1H, m, J (Hz) 13C, m HMBC ROESY

1 3.74,d 3.7) | 56.6,d C5.C10 H2,H11
2 3.18,d 3.7) | 57.5,d C3,C4 OMe,H1 13
3 2.85, s 87.0, d OMC’SQIE)%’QCI“’CS’ OMe,H2,H5,H20
4 - 37.6, s - -

C3.C4.C6,C9.C10,

5 [1.05,dd (12.4, 5.0)| 43.2, d Sloean H3,H9,H20
6 1.99 m 22.7. ¢ C7.C8 H7,H20
7 6.05, m 124.6, d - H6

8 - 139.6, s - -

9 2.42, m 46.1, d - 15 H15a
10 - 40.0, s -

11 1.90, m 23.5, ¢ C12 HI,HI8
12 1.79, m 40.7, 1 Cl1 H17,H18
13 3 52.6, s - -

14 - 84.7, s - -
18a| 3.43,d(158) | ., , | C8.CI3,CI4,CI6 HO,H15b
15b | 2.76, d (15.8) L C14,C16,C17 H15a
16 - 94.9 s - -

C12,.C13,C14.C16,

17 3.61,s 72.8,d |1 o s H12,H23
18 0.79. s 17.3,q | C12,C13,C14,C17 | HI1,H12,H24
19a| 3.98,d(12.0) | ., ,| CLC5C9,.CIO H19b H21
19b | 3.75,d (12.1) -0 C1,C5,C9,C10 H19a
20 0.89, s 26.4,q| C3,C4,C5,C21 H3,H5 16
21 0.92, s 17.3,q| C3,C4,C5,C20 H19a
22 - 119.8, s - -

23 757,d@.2) |152.9,d| C17,C22,C24,C26 H17
24 | 8.30, dd (9.8, 2.2) [151.5, d C23,C26 H18,H25
25 6.08,d (0.8) |113.7,d C22,C26 Ho4

26 - 164.1, s - -
OMe 3.49 s 58.4, c3 H2,H3




Cl4, C16, C22' (C23, C24 Hl2a, H12b, H23 18 0.74, s 17.2, q Cl12,C13, Cl4,Cl7 H1

| b, H24 19 0.91, s 15.3, q Ci, C5, C9, C10 H1, H6b, H11b, H21 20 0.99, s 26.7, (q
C3, C4, C5,WR2oHA3MB4 H6a, H21 21 0.85, s 17.2, q C3, C4, C5, CRU/HAGH 11036566120 22
119.7,s 23 7.57, d (2.4) 152.8, d C22 H17 24 8.31, dd (9.8, 2.4) 151.5, d
H18, H25 25 6.28, d (9.8) 113.7, d C22,C3§ H24

Aegomycin B

5 EXAMPLE 3: ISOLATION OF AEGOMYCINS C, D, E, FAND G

A second group of samples of the specimen of Example 1 (160 g)
was triturated and extracted with H2O and a mixture of MeOH:CH2Clo
(50:50) at 23 °C. The organic extract was evaporated under reduced

10 pressure to yield a crude of 3.12 g. This material was chromatographed
(VLC) on Lichroprep RP-18 with a stepped gradient from H2O to MeOH
and CHoCl.. Two fractions obtained from this chromatography were
further purified as described below. The fraction eluted with HoO:MeOH
1:3 (122 mg) was subjected to semipreparative reversed phase HPLC

15 (Symmetry Prep C18, 7.8 x 150 mm, gradient HoO:MeCN from 45 to
65% of MeCN in 30 min, UV detection, flow 2.3 mL/min) to yield
Aegomycin F (2.6 mg) and a mixture of other Aegomycin compounds
(5.1 mg). This mixture was further purified by semipreparative HPLC (X
Terra Phenyl, 10 x 150 mm, gradient HoO:MeCN from 45 to 60% of

20 MeCN in 30 min, UV detection, flow 2.3 mL/min) to yield Aegomycin C
(0.5 mg) and D (2.8 mg). The fraction eluted with MeOH (230 mg) was
subjected to flash Silica gel CC eluting with a gradient of hexane:EtOAc
to yield 11 fractions (S1 to S11). Fractions S6 (hexane:EtOAc 70:30) and
S7 (hexane:EtOAc 60:40) were subjected to semipreparative reversed

25 phase HPLC (X Terra Phenyl, 10 x 150 mm, gradient HoO:MeCN from 50
to 55% of MeCN in 30 min, UV detection, flow 3.0 mL/min) to yield



26 164.1,s Owve 3.41,s 58.3,q C3 0 Aegonmycin E 5Table 6. 11-1 and 13C
NVR data of Aegonycin F (CD30D). N 1H m J (Hz) 13C, m HVBC RCESY 1 7. 10,
d (10.3) wb2ob/34933, C5, C6, (9, C10, C19 H2, Hlla, H19 2 5. 88CTEPeMA/039564.26. 1, d
C4,C10,C19 H1 3 206.8,s WO 2011/ 134954PCT/ EP2011/ 056566 33 N 1H, m J
(Hz) 13C, m HVBC ROESY 29

Aegomycin E (1.3 mg) from S6 and Aegomycin G (0.3 mg) from S7.

Aegomycin C: amorphous white solid. (+)HRMALDIMS m/z
477.1581 [M+H]+ (Calcd. for CaeH3135CloO4 477.1594); 'H (500 MHz)
5 and '3C NMR (75 MHz) in CD30D see Table 3.

Aegomycin D: amorphous white solid. (+)HRMALDIMS m/z
509.1834 [M+H]* (Calcd. for C27H3533Cl20s 509.1856); 'H (500 MHz) and
I3C NMR (125 MHz) in CD3OD see Table 4.

10
Aegomycin E: amorphous white solid. (+)HRMALDIMS m/z
493.1898 [M+H]* (Calcd. for C27H3533C1204 493.1907); 'H (500 MHz) and
I3C NMR (75 MHz) in CD30D see Table S.
15 Aegomycin F: amorphous white solid. (+)HRMALDIMS m/z

443.1997 [M+H]* (Calcd. for CoeH3235ClO4 443.1984); 'H (500 MHz) and
13C NMR (75 MHz) in CD30D see Table 6.

Aegomycin G: amorphous white solid. (+)HRMALDIMS m/z
20 459.2306 [M+H]* (Calcd. for C27H3635Cl04 459.2297); 'H (500 MHz) and

13C NMR (75 MHz) in CD30OD see Table 7.

Table 3. 'H and '3C NMR data of Aegomycin C (CD30D).

N° H, m, J (Hz) 13C, m HMBC ROESY

1 7.12, d (10.3) 157.2,d| C3,C5,Cl0 H2,Hlla
2 5.91, d (10.3) 124.4, d C4,C10 H1

3 - 206.7, s - -

4 R 44.9, s - -

5 1.85, m 48.9,d| C4,C6,C10,C19 16,H9,H20
6 2.17, m 24.0, t - H5,H7,H9,H20
7 6.15, m 124.4, d C5,Cl4 16

8 - 138.4, s - -

9 221, m 46.9, d - H5,H6,H15a
10 - 38.9, s - -

1la 1.87, m 21.9,t C19 H1,H11b




4 45.0,s 5 1.83, dd (12.1, 4.2) 48.5,d C4, 06, C9, Cl9, C20, C21 H6, H9, H20 6
2.18, m23.9, t C7,C8 H5, H7, H19, H20, H21 7 6.13, br d (5.0) 123.0, d

C5, C6, ClawbieoB/131950. 0,s 9 2.14, m47.3, d C7, C8, C10 HBCHEPa)IDR56H15a 10
38.5,s 1 la 1.79, m=21.8,t C8,C9, Cl2,C13 H1, H9, Hllb 1 I b 1.48, dddd
(12.6, 12.6, 12.6, 3.9)

30
N° 1H, m, J (Hz) 13C, m HMBC ROESY
1.54, dddd (13.7, 13.7,
11b 13.7, 3.4) - H11a,H12b,H18,H19
124 | 1-96, ddd (13.7, 13.7, ] H12b H15a.H17
3.5) 40.3, t
12b 1.79, ddg 21)3'7’ 3.4, C18 H11b,H12a,H17,H18
13 - 52.4,s - -
14 R 84.7, s - -
15a 3.44,d (16.1) 63.6 C8,C13,C14,C16 H9,H12a,H15b
15b|  2.78,d (16.1) 6t c1a,c16,017 H15a
16 - 94.9, s - -
C12,C13,C14,C16,
17 3.62, s 72.5,d C22.C23 H12a,H12b,H23
18 0.77, s 17.2,q | C12,C13,C14,C17 H11b,H12b
19 1.07, s 14.9,q| C1,C5,C9,C10 H1lb,H21
20 1.15, s 24.0, q C3,C4,C5,C21 H5,H6
21 1.13, s 22.5,q C3,C4,C5,C20 H19
22 - 119.7, s - -
23 7.58, d (2.2) 152.9,d C22,C24,C26 H17
24 8.32, dd (10.3, 2.2) 151.4,d C23,C26 H25
25 6.29, d (10.3) 113.7,d C22,C26 H24
26 - 164.1, s - -
Aegomycin C
Table 4. 'H and '3C NMR data of Aegomycin D (CD3OD).
N° 1H, m, J (Hz) 13C, m HMBC ROESY
1 |5.82,dd (10.7, 2.4)| 135.3, d C3,C5 H2,H11a,H19
2 [5.67,dd (10.7, 1.0)] 126.5, d - H1,0Me
OMe,C1,C2,
3 3.40, m 87.3,d C4.C20,C21 HS5,H20
4 R 37.7, s - -
C3,C4,C6,C9,
5 1.45,dd (11.9, 4.2)| 49.2,d C10,C19,C21 H3,H9,H20
6a 2.14, m C7,C8 H6b,H7,H20
6b 2.04, m 234t i H6a,H19,H21




C9, C12 H | a, H18, H19 12a 1.65, ddd (13.7, 3.9, 3.9) 39.5, t

C9, C11, C13, C14, C18 H12b, HL7, H18 12b 1.59, ddd (13.7, 12.6, 3.0) Cl 1,Cl13
HO, H12a, MY® 208/135%40, s 14 84.7,s  15a 3.00, dd (16. @CTEP3)1182658 t

C8, C16 H9, H15b, H16 15b 2.01, dd (16.0, 2.9) C13,Cl4, Cl6, C17 Hl5a 16 4. 90,
ddd (9.5, 9.5 ' 2.9) 60.3, d Cl4, C22 Hlba, H17 17 3.12, d (9.5)

N° H, m, J (Hz) 13C, m HMBC ROESY
7 6.12, m 125.9, d C5,C9,C14 Héa
8 - 137.9, s - -
9 2.08, m 46.8, d C8,C10 H5,H11a,H12,H15a
10 - 38.4, s -
11la 1'834.2‘12 (21)2'7’ 05 C8,C9,C12,C13 H1,H9,H12,H11b
) 3,t
11b 1'5132’.‘;‘,1‘%1(.192)'7’ C9,C10,C12,C13 Hlla,H18,H19
12 | 3.84,dd (11.9, 4.2)] 74.9,d C17,C18 H9,H11a,H15a,H17
13 - 58.3, s - -
14 - 85.0, s - -
15a 3.28,d (16.1) 64.0. 1 C8,C14,C16 H9,H12,H15b
15b 2.80, d (16.1) " [ C13,C14,C16,C17 H15a
16 - 95.1, s - -
C12,C13,C14,C16,
17 4.15, s 68.2, d 2,003,094 H12,1H18,123
18 0.65, s 10.5,q | C12,C13,C14,C17 | H11b,H17,H19,H24
19 0.92, s 15.3,q | C1,C5,C9,C10 |H1,H6b,H11b,H18,H21
20 0.99, s 26.6,q | C3,C4,C5,C21 13,H5,H6a,H21
21 0.85, s 17.2,q | C3,C4,C5,C20 16b,H19,H20
22 - 120.0, s - -
23 7.54, d (2.9) 156.0,d | C22,C24,C26 H17
24 | 8.27,dd (9.8, 2.9) | 151.6, d C23,C26 18,125
25 6.28, d (9.8) 113.7,d C22,C26 24
26 - 164.1, s - -
OMe 3.41, s 58.3, q C3 2

Aegomycin D
Table 5. 'H and '3C NMR data of Aegomycin E (CD30D).

N° 1H, m, J (Hz) 13C, m HMBC ROESY

1 5.83, dd (10.5, 2.3) 135.7,d C2,C5,C9 H2,H11a,H19
2 5.65, dd (10.5, 1.5) 126.2, d C4 H1,H3

3 3.40, m 87.3,d Cl H2 HS5,H20

4 - 37.7, s - -

5 1.42, dd (12.0, 4.5) 48.9, d C19 H3,H9,H20

6a 2.12, m 93.4. 1 ) H6b,H7,H20
6b 2.01, m n H6a,H19,H21




58.9, d Cl2, C13, Cl4, C15, C16, C23, C24 Hl2a, H12b, H16, H18, H23 18 0.76, s
17.6, q Cl2, C13, Cl4, Cl7 Hllb, Hl2a, H17, H23, H24 19 1.05, s 14.9, q

d, C5, CO,W0nQ0HI3ME4HI1b, H21 20 1.13, s 25.5, q C3, C4, C5PCREPR,1ME65RA 1. 11
s 22.5, g C3,C4,C5, C20 Hp, H19 22 121.2,s 23 7.46, d (2.3) 152.4, d

C17, C22, C24, C26 H17,H18 24 8.36, dd (9.8, 2.3) 153.3, d C23,C26 HL8, H25 25
6.22, d (9.8) 112.8, d

N° 1H, m, J (Hz) 13C, m HMBC ROESY
7 6.11, br d (5.6) 125.2, d C5,Cl4 H6a
8 - 139.0, s - -
9 2.02, m 49.1,d - H5,H15a
10 - 38.60, s - -
11a 1.71, m H1,H11b
1.51, dddd (13.8, 13.7, 13.7, 219t -
11b | O 34)’ Aol Hlla,H18,H19
12a | 1.90,ddd (13.7,13.7,3.4) | " H12b,H15a,H17
12b 1.74, m o, t ” H12a,H17
13 - 52.5, s - -
14 - 84.8, s - -
15a 3.43, d (15.6) 63.9 1 Cl6 H9,H12a,H15b
15b 2.76, d (15.6) o C14,C16,C17 H15a
16 - 95.0, s - -
C14,C16,C22,
17 3.59, s 72.6,d C23.C24 H12a,H12b,H23
C12,C13,
18 0.74, s 17.2,q C14,.C17 H11b,H24
19 0.91, s 15.3,q |C1,C5,C9,C10|H1,H6b,H11b,H21
20 0.99, s 26.7,q |C3,C4,C5,C21 | H3,H5,H6a,H21
21 0.85, s 17.2,q |C3,C4,C5,C20 H6b,H19,H20
22 - 119.7, s - -
23 7.57,d (2.4) 152.8, d C22 H17
24 8.31, dd (9.8, 2.4) 151.5, d - H18,H25
25 6.28, d (9.8) 113.7,d C22,C26 H24
26 - 164.1, s - -
OMe 3.41, s 58.3, q C3 -
Aegomycin E
Table 6. 'H and '3C NMR data of Aegomycin F (CD30D).
N° 1H, m, J (Hz) 13C, m HMBC ROESY
C3,C5,Co,
1 7.10, d (10.3) 157.5,d C9.C10.C19 H2,H11a,H19
2 5.88,d (10.3) | 126.1,d C4,C10,C19 H1
3 - 206.8, s - -




C22,C26 H24 26 164.6,s 0 Aegomycin F WO 2011/ 134954PCT/ EP2011/ 056566
34 Table 7. 11-1 and 13C NWR data of Aegonycin G (CD30D). N 1H m J (Hz)
13C, m HWBG2R0ASWs: 5.81, br d (10.4) 136.0, d C3 H2, HLPaTHP012/05656@, d
(10.4) 120.0, d C4,C10 H1,H3,0Me 3 3.67,br s 87.4, d Ow, C1, C2, 4, C20,C21
H2, H5, H20 4 37.7,s 5 1.40, dd (12. 0,3§. 3) 49.4, d

N° | iH, m, J(Hz) | °C, m HMBC ROESY
4 - 45.0, s - -
C4,C6,C9,

5 | 1.83,dd (12.1, 4.2) 48.5,d 10 000 Ch1 H6,H9,H20

6 2.18, m 23.9, 1 C7.C8 H5,H7,H19,H20,H21

7 | 6.13, brd (5.0) | 123.0, d C5,C6,C14 H6

8 - 120.0, s - -

9 214, m 47.3, d C7.C8,C10 H5.H11a,H12b, 0154

10 - 38.5, 5 - -

11a 1.79, m €8,09,C12,C13 H1,HO,H11b

1.48, dddd (12.6, | 218, t
11p | 1% e e C9,C12 H1la,H18,H19
12a 1'653’ gdg (91)3'7’ C9,C11,C13,C14,C18 | HI12b,H17,H18
9, 3. 39.5, t
1.59, ddd (13.7, ’

12b 15650 C11,C13 HO,H12a,H17

13 - 5.0, s - -

14 - 84.7, s - -

15a | 3.00, dd (16.0,9.5) ., , . C8,C16 HO,H15b,H16

15b | 2.01,dd (16.0,2.9) =~ C13,C14,C16,C17 H15a

16 | 90 ddeg()g'S’ 25 60.3, d C14,C22 H15a,H17
C12,C13,C14,C15, | Hi2a,H12bHI6,

17 3.12,d (9.5 | 58.9,d C16,C23,C24 H18,H23

H11b,H12a,H17,

18 0.76, s 17.6,q | C12,C13,C14,C17 B30

19 1.05, 14.9, q C1,C5,C9,C10 H1,H6,H11b,H21

20 1.13, s 25.5, q C3,C4,C5,C21 H5,H6

21 111, s 22.5, q C3,C4,C5,C20 H6,H19

22 - 121.2, s - -

23 7.46,d (2.3) | 150.4,d | C17,C22,C04,C26 H17,H18

24 | 8.36, dd (9.8, 2.3) | 153.3, d C23,C26 H18,H25

25 6.02,d (0.8) | 112.8,d C22,C26 H24

26 - 164.6, s - -

Aegomycin F



H3, H6a, H9, H20 6a 2. 07,
d (5.4) 123.8, d Cl4 Hoa, H6b 8 140.6,s
Wol2a111136%4m 21. 8, t

38.6,s
H I a, H18, H19

m23 7, .t

H5, H7, H20 6b 1.99, m

34

H7,H21 7 6.08, br

9 1.99, m49.0, d H5,Hl5a 10
HL,Hllb 1 | b 1.45, dddd (1PC®/EP2P1H56586 6, 4. 1)

Table 7. 'H and '3C NMR data of Aegomycin G (CD3OD).

N° H, m, J (Hz) 13C, m HMBC ROESY
1 5.81, br d (10.4) 136.0, d C3 H2,H11a,H19
2 5.62, d (10.4) 120.0, d C4,C10 H1,H3,0Me
OMe,C1,C2,
3 3.67,brs 87.4,d | G4 Coo 0ol H2,H5,H20
4 R 37.7, s R R
5 1.40, dd (12.0, 4.3) 49.4, d R H3,H6a,H9,H20
6a 2.07, m H5,H7,H20
6b 1.99, m 23.7, 1 ; H7 H21
7 6.08, br d (5.4) 123.8,d Cl4 H6a,H6b
8 R 140.6, s R -
9 1.99, m 49.0, d R H5,H15a
10 R 38.6, s - -
11a 1.62, m H1,H11b
1.45, dddd (12.6, 21.8,1t -
11b 126.12.6, 4.1) H11a,H18,H19
12a 1.58, m 39.7. ¢ ] H17
12b 1.54, m H15a,H17
13 - 52.0, s - -
14 - 85.0, s - -
15a 2.97, dd (15.7, 9.6) 503t C17 H9,H12b,H15b,H16
15b 2.00, dd (15.7, 3.0) " - H15a
16 | 4.89, ddd (9.6, 9.5, 3.0) | 60.3, d - H15a,H17
C12,C13,C14,| Hl12a,H12b,H16,
17 3.09, d, (9.5) 59.0, d 2,004 o3
18 0.73, s 17.6, q C12’%1137’C14’ H11b,H24
19 0.90, s 15.4,q |C1,C5,C9,C10 H1,H11b
20 0.97, s 26.7,q |C4,C5,C3,C21 H3,H5,H6a
21 0.83, s 17.2,q |C4,C5,C3,C20 H6b
22 - 121.3, s - -
23 7.45, d (2.5) 152.3, d* | C22,C24,C26 H17
24 8.36, dd (9.9, 2.5) 152.3, d* R H18,H25
25 6.21, d (9.9) 112.7,d | C22,C26 H24
26 - 164.7, s - -
OMe 3.39, s 58.3, q C3 H2

*Assignments may be interchanged



12a 1.58, m39.7,t H17 12b 1.54, m Hl5a,H17 13 52.0,s 14 85.0,s
15a 2.97, dd (15.7, 9.6) 52.3, t C17 H9, H12b, H15b, H16 15b 2. 00, dd (15.7,
3.0) Hisa 208/B4869, ddd (9.6, 9.5, 3.0) 60.3, d Hl5a, FCT/EPZ013/086566 d,
(9.5) 59.0, d C12,C13, C14, C22,C24 Hl2a, H12b, H16, H23 18 0.73, s

35

Aegomycin G

EXAMPLE 4: ISOLATION OF AEGOMYCIN D, F AND H

5 A third group of samples of the specimen of Example 1 (700 g)
was triturated and extracted with HoO and a mixture of MeOH:CH2Cl,
(50:50) at 23 °C. The organic extract was evaporated under reduced
pressure to yield a crude of 33 g. The crude was dissolved in MeOH:H20
(1:9, 500 mL) and extracted with Hexane (3 x 500 mL), EtOAc (3 x 500

10 mlL) and nBuOH (2 x 500 mL).

The Hexane fraction (4 g) was chromatographed (VLC) on
Lichroprep RP-18 with a stepped gradient from H20O:MeOH (3:1) to
MeOH and then to CH2Cls. The fraction eluted with HoO:MeOH 1:3 (430

15 mg) was subjected to preparative reversed phase HPLC (Symmetry Prep
C18, 19 x 150 mm, gradient HoO:MeCN from 45 to 65% of MeCN in 30
min, UV detection, flow 14.6 mL/min) to yield 7 fractions (H1 to H7).
Fraction H4 was subjected to semipreparative reversed phase HPLC (X
Terra Phenyl, 10 x 150 mm, gradient HoO:MeCN from 30 to 50% of

20 MeCN in 30 min, UV detection, flow 3.8 mL/min) to yield Aegomycin F
(8.3 mg). Fraction HS was subjected to semipreparative reversed phase
HPLC (X Terra Phenyl, 10 x 150 mm, gradient HoO:MeCN from 45 to
60% of MeCN in 30 min, UV detection, flow 3.8 mL/min) to yield
Aegomycin D (20.4 mg).

25

The EtOAc fraction (1.2 g) was chromatographed (VLC) on



17.6, q C12,C13,Cl14, C17 H1l |Ib,H24 19 0.90, s 15.4, q d,C5,C9, C10 H1, Hll b

20 0. 97,

s 26.7, q C4,C5,C3,C21 H3, H5, Hea 21 0.83, s 17.2, q C4, C5, C3, C20

Heb 22 1RO.281181349523 7. 45, d (2.5) 152.3, d* C22, C24, C2BCIHEP2P4/086586, dd
(9.9, 2.5) 152.3, d* H18, H25 25 6.21, d (9.9) 112.7, d C22, C26 H24 26

164.7,s

10

15

20
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Lichroprep RP-18 with a stepped gradient from H20:MeOH (3:1) to
MeOH and then to CH2Clo. The fraction eluted with HoO:MeOH 1:3 (162
mg) was subjected to preparative reversed phase HPLC (Symmetry Prep
C18, 19 x 150 mm, gradient HoO:MeCN from 45 to 65% of MeCN in 30
min, UV detection, flow 14.6 mL/min) to yield 7 fractions (H1 to H7).
Fraction H2 was subjected to semipreparative reversed phase HPLC (X
Terra Phenyl, 10 x 150 mm, gradient HoO:MeCN from 30 to 55% of
MeCN in 30 min, UV detection, flow 3.8 mL/min) to yield Aegomycin H
(1.4 mg). Fraction H4 was subjected to semipreparative reversed phase
HPLC (X Terra Phenyl, 10 x 150 mm, gradient HoO:MeCN from 30 to
50% of MeCN in 20 min, UV detection, flow 3.8 mL/min) to yield
Aegomycin F (12.2 mg). Fraction H5 was subjected to semipreparative
reversed phase HPLC (X Terra Phenyl, 10 x 150 mm, gradient
H20O:MeCN from 45 to 60% of MeCN in 30 min, UV detection, flow 3.8
mL/min) to yield Aegomycin D (21.7 mg).

Aegomycin H: amorphous white solid. (+)ESIMS m/z 493 [M+H]*,
'H (500 MHz) and !'3C NMR (75 MHz) in CD30D see Table 8.

Table 8. 'H and '3C NMR data of Aegomycin H (CD3OD).
N° H, m, J (Hz) 13C, m HMBC ROESY
C3,C4,C5, H2,H9,
1 7.10, d (10.3) 156.7,d C9.C10.C19 H1la,H19
2 5.91, d (10.3) 126.4, d C4,C10 HI
3 - 206.5, s - -
4 - 45.0, s - -
C4,Co,C7,
5 | 1.89,dd (11.7,4.5) | 48.5,d o C10.C19 H9,H20
H7,H109,
6 2.19, m 24.0, t C8 H20,H21
7 6.15, m 125.1,d C5,C14 Ho6
8 - 137.3, s - -
H1,H5,H]1a,
9 2.27, m 44.6, d H12 H15a
10 - 38.6, s - -
11a| 9% ddj (21)2'6’ 42,1 30.2,t| ©8C9,C12,C13 |HI,HO,HI1b HI2
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EXAMPLE 5: BIOASSAYS FOR THE DETECTION OF ANTITUMOR

ACT

IVITY

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

10

cells) activity of the samples being tested.
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H2, H9, Hla,H19 2 5.91, d (10.3) 126.4, d C4,Cl10 H1 3 206.5,s 4 45.0,s
51.89, dd (11.7, 4.5) 48.5, d *4,C6,C/7, (C9,C10,C19 H9,H20 6 2.19, m 24.0,t
C8 H7, HL9yvoKR0/B2b47 6.15, m 125.1, d C5,Cl4 H6 8 137. BCI/EP2@1D56566 m
44.6, d H1, H5, Hll a,

38

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-
23 HTB-26 | human breast breast adenocarcinoma
1

EVALUATION OF CYTOTOXIC ACTIVITY USING THE SBR COLORIMETRIC ASSAY

5
A colorimetric assay, using sulforhodamine B (SRB) reaction has
been adapted to provide a quantitative measurement of cell growth and
viability (following the technique described by Skehan et al. J. Natl
Cancer Inst. 1990, 82, 1107-1112).
10

This form of assay employs SBS-standard 96-well cell culture
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

15 American Type Culture Collection (ATCC) and derive from different

types of human cancer.

Cells were maintained in Dulbecco’s Modified Eagle Medium

(DMEM) supplemented with 10% Fetal Bovine Serum (FBS), 2mM L-

20 glutamine, 100 U/mL penicillin and 100 U/mL streptomycin at 37 °C,
5% CO2 and 98% humidity. For the experiments, cells were harvested
from subconfluent cultures using trypsinization and resuspended in

fresh medium before counting and plating.

25 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



H12, H15a 10 38.6,s 1 la 1.95, ddd (12.6, 4.2' 4.2) 30.2, t C8,(C9,C12, C13
H1, H9, H11b, H12 WD 2011/ 134954PCT/ EP2011/ 056566 37 N 1H, m J (Hz) 13C, m
HVBC RCESYOD2011m349585, ddd (12.6, 12.6, 12.6) C8, C9, C10pCIZPa3/05i566

| a, H18, H19 12 3.89, dd (12.6, 4.2) 74.7, d C17,Cl18 H9, Hlla, Hl5a, H17 13
58.2,s 14 84.9.s 15a 3.33, d (15. 9%)9

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

5 culture medium plus 4% DMSO) using ten serial dilutions
(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%

10 glutaraldehyde solution at room temperature, rinsed twice in PBS, and
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
base solution and the absorbance measured in an automated

15 spectrophotometric plate reader at 490 nm. Effects on cell growth and
survival were estimated by applying the NCI algorithm (Boyd MR and
Paull KD. Drug Dev. Res. 1995, 34, 91-104).

Using the mean + SD of triplicate cultures, a dose-response curve

20 was automatically generated using nonlinear regression analysis. Three
reference parameters were calculated (NCI algorithm) by automatic
interpolation: Glso = compound concentration that produces 50% cell
growth inhibition, as compared to control cultures; TGI = total cell growth
inhibition (cytostatic effect), as compared to control cultures, and LCso =

25 compound concentration that produces 50% net cell killing (cytotoxic

effect).

Tables 9 and 10 illustrate data on the biological activity of
compounds of the present invention.
30
Table 9. Cytotoxicity assay-Activity Data (Molar) of Aegomycin A, B, C
and D.



63 7 .t ' C8,Cl4,C16 H9, H12, H15b 15b 2.80, d (15.9) C13, Cl4, Ci16, C17 Hl5a
16 95.0,s 17 4.15,s 68.2,d Cl12, C13, C14, C16' (C22,C23,C24 H12, H18, H23 18
0.67, s MO2g3@s2, C13, C14, C17 Hllb, H17, H23, H24 19 1. OCT/EP2W4/096566)
a,Cc5,C,Cl0 Hi, H6, H1I b 20 1.14, s 25.4, q ¢4,C5,C21 H5, H6 21 1.12, s 22.5,
g G4, C5,C20 Ho 22
40
Aegomycin | Aegomycin | Aegomycin | Aegomycin
A B C D
Glso 1.91E-8 7.61E-8 6.28E-8 6.48E-8
MDA-MB-
231 TGI 3.63E-8 1.67E-7 1.97E-7 9.81E-8
LCso| 6.11E-8 3.81E-7 6.91E-7 1.73E-7
Glso 1.05E-8 3.04E-8 9.84E-9 3.14E-8
HT29 TGI 3.25E-8 2.28E-7 1.05E-7 1.35E-7
LCso| 1.15E-7 3.04E-6 >2.09E-5 1.45E-6
Glso 3.82E-9 5.90E-9 7.54E-9 8.64E-9
A549 TGI 4.39E-9 7.61E-9 1.72E-8 1.28E-8
LCso| 5.35E-9 1.14E-8 4.19E-8 1.83E-8

Table 10. Cytotoxicity assay-Activity Data (Molar) of Aegomycin E, F, G

and H
Aegomycin E| Aegomycin F| Aegomycin G|Aegomycin H|
Glso 1.97E-7 8.80E-8 1.70E-7 8.11E-8
MDA-MB-
231 TGI 3.65E-7 2.71E-7 4.36E-7 2.03E-7
LCso 7.50E-7 9.48E-7 1.29E-6 6.08E-7
Glso 1.18E-7 6.55E-8 1.46E-7 3.65E-8
HT29 TGI 4.86E-7 4.06E-7 6.75E-7 2.03E-7
LCso 5.27E-6 3.16E-6 3.92E-6 4.86E-6
Glso 4.26E-8 2.48E-8 3.92E-8 8.31E-9
A549 TGI 5.67E-8 3.84E-8 6.32E-8 1.46E-8
LCso 7.50E-8 6.10E-8 1.11E-7 2.84E-8




119.9,s 23 7.55, d (2.6) 153.0, d C17,C22, C24,C26 H17,H18 24 8.27, dd
(9.8, 2.6) 151.5, d C23,C26 H18,H25 25 6.28, d (9.8) 113.7, d C22,C26 H24
26 164. W0=011/13®54Aegomycin H 5 EXAMPLE 5: Bl OASSAYS FERT/HAR)1IDBIEEH | ON OF

ANTI TUMOR ACTI VI TY The aimof this assay is to evaluate the in
vitro cytostatic (ability to delay or a#test tunor cell growth) or
cytotoxic (ability to kill tunor 10 cells) activity of the sanples being

tested. WD 2011/ 134954PCT/ EP2011/ 056566 38 CELL LINES Nane N ATCC Speci es
Ti ssue Characteristics A549 CCL-185 hG#aIM$ung | ung carci noma ( NSCLO)

1. A compound of general formula I

wherein
each R; and Ro is independently selected from hydrogen, halogen, ORa,
OCOR4, and OCOOR,, or R; and Rs together are =0;

10 each R3, Ris, and Rie is independently selected from hydrogen, ORa,
OCOR4, OCOOR,, and =0, with the proviso that when a =0 group exists
the hydrogen of the C atom to which the =0 is attached is absent;

each R4, Rs, Re, R7, Ri1, Ri2, and Ris4 is independently selected from
15 hydrogen, ORs, OCOR,, and OCOOR;

each Rs, Rg, and Ri7 is independently selected from hydrogen, OR,
OCORs, OCOOR,, substituted or wunsubstituted Ci-Ciz2 alkyl,
substituted or unsubstituted C»-Ci2 alkenyl, and substituted or

20 unsubstituted C2-Ci2 alkynyl;



HT29 HTB- 38 human col on col orectal adenocarci noma MDA- MB- 231 HTB-26 human
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Ef fect 9pn galth R OM th @BFeBdieYitVRls 8¢ & B 5t b MPh§d rBY can b et bed N
al gorithm (Boyd MR and Paull KD. Drug Dev. Res. 1995, 34, 91-104). Using

t he mean +WBwbstitipedGr-&eulalkyks,subsigddedeoponss whs tid ute dwiiz-Cio

aut omati cal | nerat ed. usi,ng _nonl i near regressi on_anal ysi s ree
reference | %%ﬁ@r er's %‘Pgtegaggu}lgtsg S?lﬂéfe_cglg%ﬁl? hﬁﬁ{yﬁ*ﬁ ’am{%}lged or

i nt er pol at hsuKdtd@hited CappoUsigh s@Rreat bat hiasubbatuRiddiaefoGRHcCcetdbugr ow h
inhibition, as conpared to control cultures; TA = total cell growh

i nhi bi ti on atsysubstititededt varsybssduterhpuged; 2odcontrol cultures, and LCso =
25 co nd concentration that produces 50% net cell killing (cytotoxic
effect). Tables 9 and 10 illustrate data on the biological activity of

conpounds @het he_pr qa@NtrepRURHE08n 38diMAA0BbEAE3AASARTH;EBROUA/ G6RH6 40
Aegonyci n AbAegorrym n B Aegonycin C Aegonycin
absent;

or a pharmaceutically acceptable salt, prodrug or stereoisomer thereof.
25
2. A compound according to claim 1, wherein R3, Rs, Re, Ri4, and Ris
are each independently selected from hydrogen, OR., and OCOR,, and
wherein Ra is selected from hydrogen and substituted or unsubstituted
C1-Cs alkyl.
30
3. A compound according to claim 2, wherein R3, Rs, Re, Ri4, and Ris

are hydrogen.



D MDA- MB- 231 G150 1.91E-8 7.61E-8 6.28E-8 6.48E-8 T4d 3.63E-8 1.67E-7
1.97E-7 9.81E-8 LG50 6.11E-8 3.81E-7 6.91E-7 1. 73E-7 HI29 G150 1. 05E-8
3. 04E- 8 9vO24R1%3&514E-8 TA 3. 25E-8 2.28E-7 1. 05E-7 1. BEEEP201LASF6d. 15E- 7
3.04E-6 >2. 09E-5 1.45E-6 A549 G150 3.82E-9 5.90E-9 7.54E-9 8.64E-9

43

4. A compound according to any preceding claim, wherein R;7 is a

substituted or unsubstituted C;-Ce alkyl.

5 o. A compound according to claim 4, wherein Ri7 is methyl.

6. A compound according to claim 1, having the following formula II

10 (IT)

wherein Ri, Ro, R4, R7, Rs-Ri3, Ri6, and the ------- line are as defined in
claim 1, or a pharmaceutically acceptable salt, prodrug or stereoisomer
thereof.

15

7. A compound according to any preceding claim, wherein R; and Ro
are each independently selected from hydrogen, halogen, OR., and
OCOR4, and wherein Ra is selected from hydrogen and substituted or

unsubstituted C:-Ce alkyl.
20

8. A compound according to claim 7, wherein R; and Ry are each

independently selected from hydrogen and halogen.



TE 4.39E-9 7.61E-9 1.72E-8 1.28E-8 LC50 5.35E-9 1.14E-8 4. 19E-8 1.83E-8
Tabl e 10. Cytotoxicity assay-Activity Data (Ml ar) of Aegonycin E, F, G and
H  Aegorwoi2niiA3#esgonyci n F Aegomyci n G Aegonyci n H NMDAPNBAEP2B1/0656€
1.97E-7 8.80E-8 1.70E-7 8.11E-8 Td 3.65E-7 2. 71E-7 4.36E-7 2. 03E-7 LC50
7.50E-7 9.48E-7 1.29E-6 6.08E-7 HT29 G1%9 1. 18E-7 6.55E-8 1.46E-7

0. A compound according to any preceding claim, wherein R4 is
selected from hydrogen and OR., and wherein Ra. is selected from

hydrogen and substituted or unsubstituted Ci-Ce alkyl.

10. A compound according to claim 9, wherein R4 is -OH.

11. A compound according to any preceding claim, wherein R7 is
selected from hydrogen, ORa, and OCOR,, and wherein Ra is selected
10 from hydrogen and substituted or unsubstituted C;-Cs alkyl.

12. A compound according to claim 11, wherein R~ is hydrogen.

13. A compound according to any preceding claim, wherein Rg and Ro

15 are each independently selected from hydrogen, substituted or
unsubstituted Ci-Cio alkyl, ORa, and OCOR,, and wherein Ra. is selected
from hydrogen and substituted or unsubstituted Ci-Ce alkyl.

14. A compound according to claim 13, wherein Rg and Ry are

20 substituted or unsubstituted C;-Ce alkyl.

15. A compound according to any preceding claim, wherein Rjo is
selected from ORp, OCOR,, and =0, and wherein R, is selected from
hydrogen and substituted or unsubstituted Ci-Ce¢ alkyl and Ry is
25 selected from hydrogen, substituted or unsubstituted Ci-Ce¢ alkyl,
monosaccharide, disaccharide, and trisaccharide, with the proviso that
when Rio is =0 the hydrogen of the C atom to which Rio is attached is

absent.

30 16. A compound according to claim 15, wherein Rio is =O or ORy,

wherein Ry is methyl.



3.65E-8 TG 4.86E-7 4.06E-7 6.75E-7 2.03E-7 LC50 5.27E-6 3.16E-6 3.92E-6
4. 86E-6 A549 G150 4.26E-8 2.48E-8 3.92E-8 8.31E-9 TA b5.67E-8 3.84E-8

6. 32E- 8 IWOeR1313495€50 7. 50E-8 6. 10E-8 1. 11E-7 2. 84E-8 PBCTMP2011/056566

2011/ 134954PCT/ EP2011/ 056566 41 CLAIMS 1. A conpound of general fornula I
5(1) wherein each R and R2 is independébtly sel ected from hydrogen,

hal ogen, ORa, OCORa, and OCOORa, or Ri and R2 together are =0; 10 each RS,
R15, and R16 is independently sel ected from hydrogen, ORa, OCORa, OCOCRa,
and =0, witl.t hé ppoviv@endhaecaisingato-angrprgrasking elaine wWheregeRof it he C

atomto which the =0 i ttached is.absent : ch 5 R7,, R11,

72 and REFEOR frap Rudho i cor bEe B S ps iy iREleR € R B g

OCOORa; COR,, and wherein R, is selected from hydrogen and substituted or
unsubstituted C:-Ce alkyl.

18. A compound according to claim 17, wherein Ri3 is selected from
substituted or unsubstituted methyl, substituted or unsubstituted

ethyl, substituted or unsubstituted propyl, and COH.

10 19. A compound according to any preceding claim, wherein Ris is
selected from hydrogen, ORa, and OCOR,, and wherein Ra is selected
from hydrogen and substituted or unsubstituted Ci-Ce alkyl.

20. A compound according to claim 19, wherein Rie is hydrogen or

15 OH.

21. A compound according to any preceding claim, wherein the -------

line is absent, Ri1 and Ri2 are each independently selected from

hydrogen, ORa,, and OCOR,, and Ra is selected from hydrogen and
20 substituted or unsubstituted C;-Ce alkyl.

22. A compound according to any of claims 1 to 20, wherein the ------
- line represents an additional bond or an epoxy group, and R;1 and Ri2

are hydrogen.

25
23. A compound according to claim 22, wherein an additional bond is
present in the place indicated with the ------- line.
24. A compound according to claim 22, wherein an epoxy group is
30 present in the place indicated with the ------- line.

25. A compound according to claim 1, having the following structure:



each R8, R9, and R17 is independently selected from hydrogen, ORa, OCORa, O
C 00 Ra, substituted or unsubstituted Cl-Cl2 al kyl, substituted or
unsubst i twbDed110349612 al kenyl , and substituted or 20 uns®RbStEPRULAGSER- C12

al kynyl; WD 2011/ 134954PCT/ EP2011/ 056566 42 R o is sel ected from hydrogen,
ORb, OCORa, OCOORa, and =0, with the pr#&i so that when a =0 group exists
the hydrogen of the C atomto which the =0 is attached is absent; 5 R13 is
sel ected from hydrogen, CORa, substituted or unsubstituted Cl- Cl12 al kyl,
substituted or unsubstituted C2-Cl2 al kenyl, and substituted or
unsubstituted C2-Cl2 al kynyl; each Ra {5 independently selected from

hydr ogen, substituted or 10 unsubstituyed C-Cl2 al kyl, substituted or
unsubstituted C2-Cl2 al kenyl, substifutgd or unsubstituted C2-Cl2 al kynyl,
substituted or unsubstituted aryl, d_Asubstituted or unsubstituted

het erocyclic group; 15 each Rb is gngependently sel ected from hydrogen,
substituted or unsubstituteg £ |, substituted or unsubstituted
C2-C12 al kenyl , substitut%b,o 'Iuted C2-Cl12 al kynyl, substituted or
unsubstituted aryl, substifl OMnsubstituted heterocyclic group, and
substituted or unsubst N W' Jar; and 20 the line represents an
addi ti onal bond, an epo 'odp, or is absent; A%gﬁngéﬁ{ggceutically
acceptabl e salt, prodrug or stereoisonmer thereof.” 2. A conpound according to
claim1l1, wherein R3, R5, R6, Rl14, and R15 are each independently sel ected
from hydrogen, ORa, and OCORa, and whetein Ra is selected from hydrogen and
substituted or unsubstituted Cl-C6 .1ky°. WO 2011/ 134954PCT/ EP2011/ 056566

substituted or unsubstitut eqh
4, wherein R 7 is methyl.
followng fornula |1
are as defined in claimi1,

. . 5 5. A conpound according to claim
w@: according to claim1, having the

2 R2,CIR4, R7, R8-R13, R16, and the line
h@'r'maceuti cally acceptable salt, prodrug
or stereoisoner thereof 07 gorfpound according to any preceding claim
wherein R and R2 are each i hdependently sel ect®eRFFBEHPdr ogen, hal ogen
ORa, and OCORa, and wherein Ra is selgcted from hydrogen and substituted or
unsubstituted C1-C6 al kyl. WD 2011/ 184954PCT/ EP2011/ 056566 44 9. A conpound
according to any preceding claim whergin R4 is selected from hydrogen and
ORa, and wherein Ra is selected fro
unsubstituted Cl1-C6 al kyl. 5

wherein R4 is -COH 11. A \_&ccording to any preceding claim

wherein R7 is selected fragn gep,\PRa, and OCORa, and wherein Ra is
sel ected 10 from hydroge Sfji tuted or unsubstituted Cl-C6 al kyl .
12. A conpound accordi " 2r m 11, wherein R7 is hydrogen. 13. A

conpound accordi ng to anywféceding claim wherg H¥ciand, RO 15 are each

i ndependent|y sel ected from hydrogen, substituted or unsubstituted Cl-Cl2
al kyl, ORa, and OCORa, and wherein Ra [s sel ected from hydrogen and
substituted or unsubstituted Cl-C6 alkwyl . 14. A conpound according to
claim 13, wherein R8 and R9 are : ituted or unsubstituted G -C6

al kyl .

20
HO

Aegomycin D,



15. A compound according to any preceding claim wherein Rio is selected
from ORb, OCORa, and =0, and wherein Ra is selected from hydrogen and
substi t utwo 20r/usubst i tuted C1-C6 al kyl and Rb is 25 selCempred /0660
hydr ogen, substituted or unsubstituted Cl-C6 al kyl, nonosacchari de,
di saccharide, and trisaccharide, wth t#@ proviso that when Rio is =0 the
hydrogen of the C atomto which Ro is attached is absent. WO
2011/ 134954PCT/ EP2011/ 056566 45 17. A conpound according to any preceding
claim wherein R13 is selected fron1hyf ogen, substituted or unsubstituted
Cl-Cl12 al kyl, and CORa, and wherein Ra\is selected from hydrogen and
substituted or unsubstituted Cl-C6 & P. 5 18. A conpound according to
claim17, wherein Ri3 is selected substituted or unsubstituted nethyl,
substituted or unsubstituted et ] Sulgtituted or unsubstituted propyl,
and COH. 10 19. A conpound acgo ﬂ!'»o any preceding claim wherein R16 is
sel ected from hydrogen, 2 0Ra,Cland wherein Ra is selected from
hydrogen and substituted g hsPHt ut ed C1- 06 aIkyI 20. A conpound
P R16 1S hydrogen‘g 21. A conpound
according to any preceding ctaim wherein the ?%&?Wguhgéent, R11 and R12
are each i ndependently selected from pydrogen, ORa, and OCORa, and Ra is
i tited or unsubstituted C -C6 al kyl .
22. A conpound according to any of /tlabms 1 to 20, wherein the - line
represents an additional bond or amepoxy group, and Rii and R12 are
hydrogen. 25 23. A conpound acgojdyng to claim 22, wherein an additional
bond is present in the placei --Cmnth the |Iine. 24. A conpound
according to claim 22, whexre epgoxy group is 30 present in the place
indicated with the Iine. b Olegonycin A, Aegonycin B, Aegonycin C,
Aegonycin D, WD 2011/ }34954RCH EP2011/ 056566 47 or a pharnaceutlcally
acceptabl e salt, prodrug onRt er eoi soner t her eohegdtiycih phar maceuti ca
conposition conprising a conpound accqrding to any preceding claim or a
pharmaceutically acceptable salt, prqﬁrug 10 or stereoisoner thereof, and a
phar maceutical |y acceptabl e carrlew oK. diluent. WO
2011/ 134954PCT/ EP2011/ 056566 48 27. A‘%onpound according to any of clains 1
to 25, or a pharnmaceutically acceptdble salt, prodrug or stereoisoner
t hereof, for use as a nedicane 28. A conpound according to 27 for
use in the treatnent of canc ~=QUse of a conpound according to any of
claims 1 to 25, or a phar# y acceptable salt, prodrug or
st er eoi soner thereof, (in paration of a medi cament for the
treatment of cancer.

Aegomycin G, or

Aegomycin H;

or a pharmaceutically acceptable salt, prodrug or stereoisomer thereof.

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

diluent.



30. A nethod of treating any mammal, notably a human, affected by cancer
whi ch conprises admnistering to the affected individual a therapeutically
ef f ecti vewarmouni34fi a conpound according to any of 15 clrarme2diiisssas.

48

27. A compound according to any of claims 1 to 25, or a
pharmaceutically acceptable salt, prodrug or stereoisomer thereof, for

use as a medicament.

28. A compound according to 27 for use in the treatment of cancer.

29. Use of a compound according to any of claims 1 to 25, or a
pharmaceutically acceptable salt, prodrug or stereoisomer thereof, in

10 the preparation of a medicament for the treatment of cancer.

30. A method of treating any mammal, notably a human, affected by
cancer which comprises administering to the affected individual a
therapeutically effective amount of a compound according to any of

15 claims 1 to 25.



