1 ANTI TUMOR COVMPOUNDS FI ELD OF THE | NVENTI ON The present invention
relates to novel antitunmor  conpounds, to pharnaceut.ical: conpositijons ‘
. containing themand "5 to their use as antitunor agents.: BACKGROUND OF THE
| NVENTI ON Several symmetrical dinmeric macrolides have been showmn to have .
antitunor, antiviral and/or antifungal properties. Specifically, Ki tagawa
et al. (Chem Pharm Bull., 1994, 10 42(1), 19-26) isolated several - '
symretrical dimeric macrolides ri ne sponge Theonel | a

swi nhoei : OCH3 OCH, HaC CHa ﬁ&pﬁw%w w 04 OH 0. H-C H3CO OH
GH3 H, CO " 0 EIEITHOFaTHE NINURNTIOW70 Ha O OGH3 HO, vy - O CHS HOB, HO t 1CH3

gl?li’ g{% Og-l_l?, k aeog:ﬁ%egéggA (1% %%Ihzc@f “Soswi nh(?I V(‘ieA (33)l fter ©

compounds, to pharmaceutical compositions containing them and

5 to their use as antitumor agents.

BACKGROUND OF THE INVENTION

Several symmetrical dimeric macrolides have been shown
to have antitumor, antiviral and/or antifungal properties.
Specifically, Kitagawa e al. {Chem. Pharm. Bull., 1994,

10 42(1), 19-26) isolated several symmetrical dimeric macrolides

cf the Okinawan marine sponge Theonella swinhoei:

OCH,

ispewintuide A (4

swirholide & (1):  RA'= R%-CH,
swinholide B (2): R'-H,R%=CH,
swinhoida & [9):  R'- CH,, A=H

Swinholide A (1}, B (2) and C (3) have shown to have a

potent cytotoxicity against L1210 and KB cells with ICs

15 values of 0.03, 0.30 and 0.14 pg/mL (for L1210) and 0.04, 0.04
and 0.05 po/mL (for XKB), respectively. Nevertheless, it was

observed that isoswinholide A (4) showed lower cytotoxicity

[ICse 1.35 ug/mlL {(Li210) and 1.1 ug/mL (KB)] than the other

previously mentioned analogs.




swinhalide B (2) : R=H RE= O-13 swnhosde C(3) : fa'=C b. A2 = H

Swi nholide A (1), B (2) and-C (3) have shown to have a potent cytotoxicity.
agai nst L1210 and KB cells with 1C50 15 values of O. 03, 0.30 and 0.14
pg/m. (for L1210) and 0.04, 0.04 and 0.05 ug/nL (for KB), respectively.
Neverthel ess, it was observed that isosw nholide A (4) showed | ower
cytotoxicity [IC50 1.35 pg/'rrL (L1210) and 1.1 pg/nL (KB)] t han the ot her

previ ously nenti olged ar‘)qgl ogré Ki _tagawa et. aI {130 e nelglE e ¢
Cytotoxicity of seV&r%aladi fer ”der iVad f oM SwonhG f)x CHa'a E
Z\W OCHa H3 &SHrall gikRts CeaivRI G HdrH3@i0hed idd AOCHE: 8 R' =R3=CHO |

observing that both diners (8 and 9) show s ce gromh 5 inhi bitory power
in KB cells (51.1% inhibition at 50 pg/nL afgd™ 19.3% i nhibition at 10

pg/ m., respectively). Qher dineric rracrol dds which were obtained from
Swi nholide A (1) werethefollovmng ‘@BHH HeC HAC O Hg ~ HyG 40H
HyG 23 tiOH OH HaC,,,, OM HaOH A0 ~ OF HGO 6 CH L HA

8: R'=R=R=CHO
#: R'=H, BZ A'= -C{CHa

observing that both dimers (8 and 9) show scarce growth

5 inhibitory power in KB cells (51.1% inhibition at 50 pg/mL and
19.3% inhibition at 10 pg/mL, respectively).

Other dimeric macrolides which were obtained from

Swinholide & (1) were the following:




it 1 HHO CHa GFIl CHg GHa _ Fib 0cl4 F_ryy ry.~ OHNOti -1 CH HC'
aoOCM 2aGSS O 4 YyGCHH OCH a: H pCGHa 17 76 Il D~q r; H 111
Gda HyG sOH HAG O "'cty Z& W 60 pHOH 7 | pH Map % OGH  4i gQ&0% HyG 9
H"N pHCH HAiIFHO OcN, HH Ca GH1C* 'CF4a 1J UcHa 12 GF6 13 ~.

The cytotoxicity of these conpounds (10-43) against L1210 and KB cells is

| ess than the cytotoxicity shown by Sw nholide A (1). 5 In parallel,
Kitagawa et al. exami ned the antitunor effects of Swinholide A (1) and its
i somers agai nst P388 | eukem ami,HQ CDF1 mice. It was unexpe®tedly observed

t hat £

[IJI}Hg
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The cytotoxicity of these compounds (10-13) against
L1210 and KB cells is less than the cytotoxicity shown by
Swinholide A (1}.

5 In parallel, Kitagawa et al. examined the antitumor
effects of Swinholide A (1) and its isomers against P3E8
leukemia in CDFl mice. It was unexpectedly observed that
Swinholide A (1), iscswinholide A (4). and the isomer (11) were

toxic and did not show promising antitumor activity.




Sw nholide A (1), isoswnholide A (4) and the isonmer (11) were toxic and
did not show prom sing antitunor activity. 4 |In addition, patent
“appl i cati on WD 88/ 00195 descri bes the foll owi ng conpounds (M sakinolide A
(14) and derivatives (15)), which were extracted froma mari ne sponge of
the genus Theonella: CCH OCHE. HKXC) H >< 0 tl OR] OHI-Al a o O HSCO
off g4 OHORI O HOCHg ULJ #000XlI OROOROROCCHs J 0C=, R2 ff (1
H3 a.~.-G ~ er ~ ~v (15), R=RT=...d Il 5 I ' at ent
application, in Vit r%d‘%]ntﬁot“urrd’ratf@ﬁ pr}lcﬁ{f'lcﬁﬂ s@?i ﬁsglr)loéi‘&g Efﬁ?r]abgeﬁ nst
P388, HCT-8Jﬂﬂ54&ﬂﬂ@dlh@¥kﬁﬁ®0dﬁﬁb caneekigelide izs dascrindederkirkewese, it

has al so bee crlbed t hat i t|on to_having a pote C tOtOXICIty
[1C50 0.035 Ei?ﬂdﬁ re ﬁ%%a FH%? S %af"§o" %aslgh tu%o?ﬁe TiVity

[T/ C 140@6atﬂaxdmﬂeaof 0. 1 ng/ kg (nDuse) agai nst P388 Ieukenla] (Chem
Pharm Bull., 1994, 42(1), 19-26). Cancer continues to be one of the main

causes of death 15 anong the ani mal speci es and humans. Great ®fforts for

finding

In said patent application, in vitro antitumor activity
of Misakinolide A (14) against P388, HCT-8, A549 and MDA-MB-
231 cancer c¢ells is described. Likewise, it has also been
10 described that in addition to having a potent cytotoxicity
[ICs 0.035 pg/mL (L1210)], Misakinolide A also has antitumor
activity [T/C 140% at a dose of 0.1 mg/kg {(mouse) against P388
leukemia] (Chem. Pharm. Bull., 1994, 42(1), 19-24).
Cancer centinues to be one of the main causes of death
15 among the aznimal species and humans. Great efforts for finding
safe and effective novel antitumor agents which contribute to
increasing the therapeutic arsenal needed for the effective
treatment of patients with this disease have been made and

continue to be made. In this sense, the present invention aims




safe and effective novel antitunor agents which contribute to increasing
the therapeutic arsenal needed for the effective treatnent of patients
with this disease have been made and continue to be nmade. In this sense,
the present invention ains 5 to solve this problem providing novel
conpounds useful in the treatnment of cancer. SUMMARY OF THE | NVENTI ON The
present invention is ainmed at asynnetric dineric 5 nmacrolides with general
formula I, as well as their _corres i ng phar maceut i aIIy cqpt

ol s, der i vl e S ht e S SR aRoBh SeR s RO st R S B R R16
O R7 R8 Rl4tRgptRtht & RlshceX.R10 R12 101 wherein, R1-16 are groups

i ndependent | C f en, protected or non-protected hydroxyl,
substituted %ﬁ%& ngm‘l‘: %ﬁégf c1- C24 al kyl, substituted or

non- substi t ut ed CmﬁizgréébmﬂIqmmﬁnxlsubsmltmheﬁioatnaﬁymm@&ﬁidLM£mbﬂI& C24
al kynyl , =0, OCORa RaRb e JOORg, a ogen.
X a%d Y are %ﬁ%ﬁ?p%d?%degéﬁ%en??%f%iglecteg on1subst|tuted or "thdidl 09
non- substltLmqniagbeﬁiaualﬁndnmasabsi¢ahﬁWe@c@epn®m&$LﬁnﬂHSLUwEleQE&KE$4

al kenyl, substituted o uted CZ-C24 al kynyl, 20 =0, ORa, OCORa,
NRaRb, NRa & E% q@%ﬁay %%%%% and hal ogen; R and Rb are groups

i ndependent |y selected from hydrogen, hal ogen, substituted or
non-substituted C1-Cl2 alkyl, sgbstituted or non-substituted C2-Cl2

al kenyl, substituted or no sub tiguted C2-C12 al kynyl, substituted or
non-substituted 25 aryl an S tltuted het er ocycl e;
and the dotted |ine represef presence of a double

hex,opt i lonal
Ra Ris

10 I
wherein,
Ri—¢ are groups independently selected from hydrogen,
protected or non-protected hydroxyl, substituted or non-
substituted C,-Czs alkyl, substituted or non-substituted C;-Cy
15 alkenyl, substituted or non-substituted C;-Cy alkynyl, =0,
QR,, OCOR,, NR,R;, NR,COR,, CCNR,R,, COR,, CCOOR, and halogen.
¥ and Y are groups independently selected from substituted or
non-substituted C€;-C.s alkyl, substituted or non-substituted
C,—~Coy alkenyl, substituted or non-substituted C,-C,; alkynyl,
20 =0, OR,, OCOR,, NR,Ry, NR,COR,, CONR,R,, COR,, COOR, and halogen;
R, and R, are groups independently selected from hydrogen,
halogen, substituted or non-substituted C1-Ci2 alkyl,
substituted or non-substituted C;-C,; alkenyl, substituted or
non-substituted C;-Ci; alkynyl, substituted or non-substituted
25 aryl and substituted or non-substituted heterccycle; and
the dotted line represents the optional presence of a double
bond.

The present invention &lso relates to isolating




bond. The present invention also relates to isolating 6 conpounds of
formula | froma sponge of the famly Theonellidae, genus Theonella and
speci es swinhoei, and to formng derivatives fromthe isolated conmpounds.
In addition, the present invention also relates to a 5 conmpound of general
formula | or a pharmaceutically acceptalde salt, a derivative, a prodrug
or a stereoisoner thereof, for its use as a nedicanment. The invention is

| i kewi se ai ned at the use of a _conpoun of formula | or a pharpaceutically
accept abl e §§WFP“§dsloo§er?QQPP@e?Hé 58 u§ ofpgng?erg%isBﬁ%r fa dof for
t he preparatTiaenel ladaedi gament Thedred 1at drke $gedtrendwiolhceancend tbhe
present inventiaqn equally.relates to pharpaceuti cal onposi tions

conpri si ng apocrérﬁﬁgu %I“o‘fgtflé’?ﬁu%ﬁonf tgllg 6%%%e$tcgmp8%?$se‘spondi ng

pharmaceut i cal | y maccepdisliloa, salhes, prdekinvatinvestidd pLledr ugsates to a
stereoisomers in mxture Wt har maceuti cal | ept.abl i Ri-ent or

i tent . DETAERB BESEr BT FREE PN e Tret I BRIt S L The

present i nveslitgn acaleréspoind:, tao rasyrnet prcadshersci swaer obheleso0f fyener al
formula | R2.Y R‘?L% Epﬁ@iﬁcalﬁe%ﬂ Rl16 O R7 R3 R14 RO Rl11 OR13 20 XRo

R12 | mheréfﬁ,u are groups i ndependently selected from hydrogen,

protected or non-Theotiegtedidy disoxykewsithstimedt etd ore now- ofubstinraued Cl- C24

on- subst it iTed oM ol kydyl - —b T BRe AR RRRGH. TCORRaRD,

CORa, CII}%{Qﬁnjvhaﬂ@genﬁ. prodrug or a stereoisomer therecf foxr the
preparation of a medicament aimed at the treatment of cancer.

The present invention equally relates t¢ pharmaceutical
compositions comprising a compound of formula I or one of its
corresponding pharmaceutically acceptable salts, derivatives,

15 prodrugs or stereoisomers in mixture with a pharmaceutically
acceptable excipient or diluent.

DETAILED DESCRIPTION OF THE INVENTION

The compounds cbject of the present inventicn correspond

to asymmetric dimeric macrolides of general formuia I

20 T
wherein,
Ri—1¢ are groups independently selected from hydrogen,
protected or non-protected hydroxyl, substituted or non-
substituted C;-Css alkyl, substituted or non-substituted C;-Cyy
25 alkenyl, substituted or non-substituted C;-C;; alkynyl, =0,

OR,, OCOR,, NR,R,, NR,COR;, CONR,R,, COR., COOR, and halogen.
X and Y are groups independently selected from substituted or

non-substituted C;-C;¢ alkyl, substituted or non-substituted




X and Y are groups independently selected fromsubstituted or
non-substituted Cl-C24 al kyl, substituted or non-substituted 7 C2-C24
al kenyl, substituted or non-substituted CzZ-C24 al kynyl, =0, ORa, OCORa,
NRaRb, NRaCORb, CONRaRb, CORa, COORa and hal ogen; R and Rb are groups
i ndependently sel ected from hydrogen, halogen, substituted or
non-substituted Cl-Cl2 al kyl, 5 substituted or non-substituted C2-Cl12

al kenyl, substitut or . non-substituted C2-Cl2 al kynyl, . substi d or
non- subst i t utzad? enghd SUBEYI YIEEd dr nr?@n-sgéﬁg% tu("’t)ée 2hg%4e%%%gr§ g; and

t he dotted |+me argpreEsent IN.he opit@mal CpirsenceORof @OdowbHehaboywh: 10 In

t hese conpounds_t he_groups or substituents,can el e | dance
with the fquI][‘]aovﬁnnA; I({:bri?ree?i e récl]rle “al ewf¥e5?g§ce§45 ?%?n}elggg%fe )r anched
carbon chaimhgenng lsimsta4ucad borrmat omsn-Albdatditgiedps af Ck t oabkyicar bon

ato are preferred nd_especi.all err. ose lp g@ﬂ& wp of 1, 2,
3 aﬁﬁ 4 car bS(’)ur%3 Sattlg%?gTﬁﬁ ﬁrrgrt?h%}ﬁs%%t ESE/%& &?p(rac%p)a/%l%eitﬂgobrgpyf, ujteyl ,O
sec-butyl ambrt-eubsbityiedqriou@s atkyn@spesibalhyuprdefar red-ghRyTigitadps in

the conpounds,f .bACs,RIESERET B G Qs H heiS fer 8541204, | ng e present

i nvention, termal kyl relates to both a cyclic an non-cyclic 20
group, takinthd mortadcdine rérmeseRsscybii ePgrOWds MEEFRNCE ofdr# sePHtld east
three carbon gionms in the ring. Qther preferred alkyl groups are those
having from5 to 12 carbon atons, being especially preferred those made up
of 16, 7, 8, 9 and lohess berReugas. thve Hewps, Heptydstitusnes mseRyDsent vl ,

25 octyl, 1,3ndigretihyl hexyl-qapde nany! tgEOHPSI Afi8gespecall.y preferred
al kyl groups 1 n the conpounds of the present invention. The terns al kenyl
and al kynyl repreé@enttaamedkydr reprafenet ainsabtihat el SFRYFICharHdon

cont ai ni ng fapmn2 HaQ 124 13QccarboihAans dnd. i Bekydi ggoene ©F More 6
unsaturations. The al kenyl and _al kynyl groups having from2 to 6 carbon
atons are prEReRr BHONRTF e BpREF Gy pRef ePhed 3ar8 PHUSE TFEdRT Tp B2, 3

angs 4 car bonRf-0ng 44 kew sg, 3t hgqt ar i rdbkenybmandTaé kyeyhyl, astiiged in
the present ;!QS@TEi?QépgégﬁﬁaebhgyPPtgkéi %E&E ggg tert-butyl groups are
especially preferred alkyl groups in the compounds of the
present invention. Likewise, as used in the present invention,
the term alkyl relates to both a cyclic and a non-cyclic
20 group, taking into account that the cyclic groups will
comprise at least three carbon atoms in the ring. Other
preferred alkyl groups are those having from 5 to 12 carbon
atoms, being especially preferred those made up of 6, 7, 8, 9
and 10 carbon atoms. The hexyl, heptyl, 1,3-dimethylpentyl,
25 octyl, 1,3-dimethylhexyl and nonyl groups are especially
preferred alkyl groups in the compounds of the present
invention.
The terms alkenyl and alkynyl represent linear or
branched unsaturated alkyl <chains containing from 2 to 24
30 carbon atoms and including one or more unsaturations. The
alkenyl and alkynyl groups having from 2 to & carbon atoms are
preferred, and especially preferred are those made up of 2, 3
and 4 carbon atoms. Likewise, Lhe terms alkenyl and alkynyl,
as used in the present invention, relate to both cyclic and

35 _ non-cyclic groups, taking into account that the cyclic groups




35 non-cyclic groups, taking into account that the cyclic groups 8 wll
conprise at least three carbon atons in the ring. Other preferred al kenyl
and al kynyl groups are those having 5 to 12 carbon atons. Anong the aryl
groups which can be present in the 5 conpounds of the invention are those
contai ning one or several rings, includng multiple rings with separated
or fused aryl or heteroaryl groups. Typically, the aryl groups contain 1

to 3 rings and 4 to 18 carbon atq in the ri s) .. _Anong t he ref erred
aryl groups ‘éjtr*]]gj pHERY € na hf%éiﬁat, tg:’ﬁ:ﬁﬁeﬁ?ff?oﬂog%&“es)rléﬁ)t @ﬁl tah ‘a(%i}herracyl ,
al | of them suhSinredt etlkarylnemd alubghyd uirectps Aapagtidie heténocycte Igr oups

whi ch can becgresentcﬂi n the conpounds of the invention are both

het er oar omat § & 5hd *“R& er oal i cyclic groups. The heteroaromatic groups

contain one, 15 tamngr the eerkét eymwaponswiseirected faeonpiesdntandnS @ed
nebude.  TOLoEXANRLE - HAURR SUET, RS SOUHBL fbyolm%fé@ro%' %, 85 COUTRT i Nyl
qui nol i nyl pré%eraf)l y 8-qui nol’i ny?, pyridyl, pyrazinyl, pyrimdyl, furyl,
pyrrolyl, thremd, imhiladblylmultdgdzolkyhysiwmdazoipprateadot yFusdsénzoflur anyl
and 20 benzof hi I Th terqal] lJ c.groups; ¢ isN -8P€s 31 WO
three heter o%?o}?neét%gékgﬁ e%tc{‘h?)or'n N?b{)(,‘cé,}glr#d $ %n I nclu &, for al:taxarrpl e,
groups such asrimty abnytrbfir aby/| cathety adbpdeopgpr &byl Fingiper i dnang the

nmor phol i ne rrolidi.pyl. et cy ro be

substi t ut edalg% Br%gﬁgsu%g?%lt u'?-lergl.gp%S %1% p?ﬂé%}yolgsl W%?,?%)hedgg%%%%ysl'can be
optPonal |y mubemithgybdand enehercEleverdl of thelr saRuiitabied pdsitqtons,

i ndependent | y,,, 0y . Qpeqor several suitable substituents, such as OR', =0,
SR, SOR', SOZ2R', NO2, NHR', N(R')2, =N-R, NHCOR', N(COR')z, NHSO2R',

NR C(=NR ) NHR , GNorHalBgelrtCrsoFRe , I30REOMRT Ch CE=@)SRPICEENHR Y EN(R ) 2,

substituted Qi 0RxsSUPSt idnet ednGlnEledy aldy | peuRsStidit@drehatic and
non-substituted C2-Cl2 al kenyl, substituted or non-substituted C2-Cl2

al kynyl , substsreat &Y orl haroRbstitcunEHe BP3ACMRhdC s TR (PBE2 b HEN-
supstitut ed het eroeyele noberer&as hedkeupd R rdns ni, ndependenhbyi861:58,ect ed

fromH CH’;Qﬁ?’ Jﬂjﬁblgﬁ’ é?gugéalg%%g’ Eg’ g&;ﬁzg}nyl, preferably 8-
coumarinyl, gquinolinyl, preferably 8-guinolinyl, pyridyl,
pyrazinyl, pyrimidyl, furyl, pyrrolyl, thienyl, thiazolyl,
oxazolyl, imidazolyl, indolyl, benzofuranyl and

20 benzothiazclyl. The hetercalicyclic groups contain one, two or
three hetercatoms selected from N, ¢, and S5 and include, for
example, groups such as tetrahydrofuranyl, tetrahydropyranyl,
piperidinyl, morpholine and pyrrelidinyl. The heterocycle
groups can be both substituted and non-substituted.

25 The previously mentioned groups can be optionally
substituted in one or several of their available positions,
independently, by one or several suitable substituents, such
as OR", =0, SR’, SOR", SO,R", NO,, NHR", N(R"),, =N-R’, NHCOR’,
N(COR"),, NHSO:R ", NRf C (=NR’ ) NHR’, CN, halogen, C(=0)R",

30 COOR™, OC{=0)R", CONHR' , CON (R’ )5, substituted or non-
substituted C;-Ci» alkyl, substituted or non-substituted C;-Cy;
alkenyl, substituted or non-substituted C;-Cy» alkynyl,
substituted or non-substituted aryl and substituted or non-
substituted heterocycle, where each group R’ is independently

35 selected from H, OH, NO, NH;, SH, CN, halogen, =0, C(=0)H,




9 (C(=0Oalkyl, COCH, substituted or non-substituted Cl-C 2 al kyl,
substituted or non-substituted C2-Cl2 al kenyl, substituted or
non-substituted CZ-Cl2 al kynyl, substituted or non-substituted aryl and
substituted or non-substituted heterocycle. Among the 5 hal ogen
substituents which can be present in the conpounds of the present
invention F, C, Br and | are included. In the case of those groups which
in turn are substituted, the corresponding subsﬁ?ituent can he chosen from
the list of CEzdﬁﬂﬂ‘yhen(?%o%rﬁ‘ib&ﬁéauﬁ%‘?e?lﬁ.ncfb'S”F 8 hyar sk yi - grotips can be
optional ly ps@ifcteded Ther aonisutastgreasd noydogr «fkdnydr 0xybsprofteet idig
groups, and they are. wel| kngwn a person skilled in the art. As a

o e see. BHOREEEEHE Gibusec Koo engk S Saeat g g Bk (e
"phar maceut i £ahl ywnacsepitahhecsabt shon-Eobdettwatd weserpradraugshonglatees to
any_pharmaceuti cal | acceptable salt, ester, solvate, hydrate or any other
conpound  whitH o8t ¥3]P5Ht§'%é%ﬁi Ir“{lln%ahra‘Einor%fet BTFﬁ%n%aI}eizne?lcfalénp%%%cgasbloer}yof
(directly orthendbéresehky)inpeoviai nf, actonpoundl of gemeiadludagr.milna the

Neverthel ess, it st_.be taken intqg .account .that non- I eutj.cally
accept abl e s%‘als’tes a séChé)rSS W thin t"ﬁlew%sc%)rgetbl?gt haé% n%@% |§ﬁlq§%|8hceeht%hey can
be useful i ncddresppnépar asibst Gfuepliar smcebti calolsynacitept ablhe dakts.ofThe

preparation %bcfttq%ugﬂg %en;gr.ggg%q}ser%q derivatives can be performed by
0 a

means of net s known in the s e of 'the art. 25 For exanple, the
pha? maceut i cal | y Thecdptdabkel saktspof can hee campiouads vobrohecirdselitere

i nvention ar%yo‘pné%ieggd?&rﬁ@gp the 60k ff&%’?ﬂ%@?iﬁ&%%@ bayi pg.pci,d or

base units, ns of  conventional” chem cal ne Ceneral Iy, said
salts are prdgarkegywnf &y exaeplben BYltkettimgthcheaor riss ponditilg badse form

30 or free agid.0f;saifLOIPOUN WA, 2,8801 o QaRtEic amount of the
appropri ate base or acid In water, 1 n an organi ¢ sol vent or In a mxture

of both. Usual | y,Thehe pkeferredPhearagridors- litedi a@ P tebher, ethyis-
acgt ate, et hanglqck 0Py opgRU Qs+ ackh@RLET i ke. lagl udad areBgeidha 1gci d
addition salts are 35 mneral acid addition salts such as_hydrochl oride, 10
acceptable salt, ester, solvate, hydrate or any other compound
which, after its administration to the patient, is capable of
{directly or indirectly) providing a compcound of general
formula I. Nevertheless, it must be. taken into account that
20 non-pharmaceutically acceptable salts also are within the
scope of the invention since they can be useful in the
preparation of pharmaceutically acceptable salts. The
preparation of the salts, prodrugs and derivatives can be
performed by means of methods known in the state of the art.
25 For exanmple, the pharmaceutically acceptable salts of
the compounds of the present invention are obtained from the
corresponding compounds having acid or base units, by means of
conventiconal chemical methods. Generally, said salts are
prepared, for example, by reacting the corresponding base form
30 or free acid of said compound with a stoichiometric amount of
the appropriate base ¢r acid in water, 1in an organic solvent
or in a mixture of both. Usually, the preferred non-agueous
media are ether, ethyl acetate, ethanol, isopropancl or
acetonitrile. Included among the acid addition salts are

35 mineral acid addition salts such as hydrochloride,




hydr obr om de, hydroi odide, sulfate, nitrate and phosphate, and organic
acid addition salts such as acetate, trifluoroacetate, naleate, funmarate,
citrate, oxalate, succinate, tartrate, nalate, nandel ate, nethanesul fonate
and p-tol uenesul fonate. 5 Included anong the base addition salts are
inorganic salts such as sodium potassiam calcium and amonium salts, and
organi c salts such as ethyl enedi am ne, ethanol am ne, N, N-

di al kyl enet hrgn | ami ne triy%trgangi m ne agg basi.c_am no a%i d g@l ts. 10 The

conpounds of % re‘j%b:?rélé%?ft RS SATTOh c &R he T h nlécf:ﬁg?aﬁl? FFBPAT S bot T as
free conpoundsyaand solaatdgtiborsalgxanpke, ahydeabes) tifdwochabetdtdf,or ns

are included v¥ t t&i n tﬂ?m scQpe %)Et%aft{% prg}§ar%[n§teiigv§ﬁlr§/j:%pateSol gg}v\ﬁoc Jet hods

S
are generally Known n THie 4t afe the a onpdun ‘is a

prodrug of andlergeurnrcielgener alethhnesnillferhtes dnvcl pded wanehirhietreescope of
thegpresent 1ddVeRL! MondMEnteIbePLodiNion | Sapioedatl LhsrPLades)) dreani ng

and enconpasses al : erivatives suscepti eing” transformed in
vivo into amguaf ashesedimpourdsaghithe 201¢nventidnampeii uyersditsskidnided in

the art kn@%ﬁg@meh gl vay we%scatfugqe&l@amﬁ%,angthml%qﬁe,fq«,Nexarrpl e,
conmpounds in i'ch the free ydroxyl group is converted into an ester
derivative, “raliilest@rancdappief i 6dipyranclansest enpf ieaticorreRnca &t abl e
am de is foryyds 25 The conpounds of the present invention represented by
the general formula I have nore than one stereogenic center, so the

i n¥@&nti on equal | yheel aPBROYSISealh akle e\REOFeBhe BAVAHEORpoS3t bike in

enant i oners cdi aster e9hsoNBsth WaE Chranchbpodismidt eshl A wel {roads to
t he possible and E stereoi somers 30 which can be formed when a doubl e

bond exi sts 9%Phe: Y EAHeE) 1BotH PuPeth SHHESs 28R d M Sade e ¥ 041 $Ofers of

sai d conmpoundgpedr 8sW Ehin hesSE0Pa nebnt e Pr esgRtati BYenhétibasAMRRg t he
preferred conpounds of the present invention are those in which RL_16 are

P
groups i ndefSREEALLY KO BctRdthG i t85°hyidY0géh; protected or non-protected
hyds oxyl, ORa, OZ@Racombourkl whNRBRDs NRIGARLg bal #gespanddsubsddidibed or

non_SUbStltlja%%ug%_ I is included within the scope of the present
invention. The term "prodrug" is used in its broadest meaning
and encompasses all those derivatives susceptible of being
transformed in wvivo 1into any of the compounds of the

20 invention. Any person skilled in the art knows which
derivatives can be involved and includes, for example,
compounds in which the free hydroxyl group is converted into
an ester derivative, or an ester is modified by
transesterification or a suitable amide is formed.

25 The compounds of the present invention represented by
the general formula I have more than one stereogenic center,
so the invention equally relates to each and every one of the
possible enantiomers and diasterecisomers which can be
formulated, as well as to the possible Z and E sterecisomers

30 which can be formed when a double bond exists in the molecule.
Both pure isomers and mixtures of isomers of said compounds
are within the scope of the present invention.

Emong the preferred compounds of the present invention
are those in which R;.1s are groups independently selected from

35 hydrogen, protected or non-protected hydroxyl, COR,, OCCR,, =0,




024 al kyl, where R has been previously defined. Especially preferred are
t hose conpounds in which RL_ and R9_15 are groups independently selected
from hydrogen, hydroxyl, Cl1-C6 al kyl 5 and ORa; and anpng t hose hydrogen,
hydroxyl, methyl and nethoxyl are preferred. Likewise, it is especially
preferred that the R8 and R16 groups afe =0. Preferably X and Y are groups
i ndependently selected from substituted or non- substituted C5-C12 al kyl

and 10 substituted or non-substituted C5-Cl2 al ken IS esg cially
preferred t HE=RehR=5PRi 1depERbentt yS RiFdi LGt ed b O%n%Jb(f’rtl gk %r%ﬂ

sui t abl e subst i tuest,s, wiedid SrbSHds wbadh | prparduiseyl alefibydonespecsaver al of
the foll owi ng substituents agd subsé %gted or

non- subst it eﬁé?@r6%?CWQ?SQNHBW%Pﬁﬁgﬁanhgé 153 efi-pré 8 §TaefTHEE. More
preferably, fﬁcm@xénéteﬁtﬁy pate:dsa of rdob- GlPrajeky| Hrdavpsl sulostd.t uiled/lby one
or several xyl grqups_ and/ sub tltuted het er ocycl es

espécial |y p? gﬁ@d %ﬁgn KAt %ﬂ% ' 20 ﬁ b¥§Sen85L%% d%ﬁble
bonds in ttumath&myesamadpcewemtedm Ehkd01$éxiiﬂ nes ¢gpegenéial pfofemded | 1S

preferable. The follow ompound i.s_a_conpound especially preferred in
the present i ve%gl o% gﬁ FOR % “OH 0 OOHO onme 0O MO \ 0O HO

OHOH O Preferably X and Y are groups independently selected

from substituted or non-substituted Ce—Cys alkyl and

10 substituted or non-substituted Cs;-C;» alkenyl. It is especially

preferred that they are independently substituted by one or

several suitable substituents, and substituted in particular

by one or several of the following substituents: OH, OR,

NHCOR® and substituted or non-substituted heterocycle, where

15 R’ has been previously defined. More preferably, X and Y are

made up of Cs—C;» alkyl groups substituted by one or several

hydroxyl groups and/or substituted heterocycles. It 1is
especially preferred when X and Y are

OMe

OH

20
The presence of double bonds in those sites indicated

with dotted lines in general formuila I is preferable.
The following compound is & compound especially

preferred in the present invention:




Ove Conpound A Conpound A is a natural product isolated froma marine
sponge, specifically a sponge of the species Theonella sw nhoei (d ass:
Denpspongi ae, Subcl ass: Tetractinonorpha, 5 Order: Lithistida, Suborder:
Triaenosina, Famly: Theonellidae) . Said organismwas harvested in Iles
G orieuses (northwest of Madagascar). This sponge species is conmon in the
western Pacific, in the Indian OCcean and in the Red Sea, being |ocated off
the 10 coast up to 48 mdeep. Specineng,were found in: - Kenya, Mnbassa,
off Shelly Beach, in the outer slope of | the reef, at a depth of 12-16 m -
North Kenya Banks (02 25.5'S - 400 52. at a depth of 48 m 15 -

Tul ear, Ifaty area (Madagascar) | sl and (northwest of Madagascar)
- Ternate, Cel ebes, Anbon, Manil nBsa (Filipinas), Taiwan. In
addition, the anal ogs of saig, 20 synt hesi zed by any person
skilled in the art by neans acid or base hydrolysis,

oxi dation, esterification, H ozonol ysis, Wttig
reaction, Horner-Enmons Ss _epoxi dation or

Pi ct et - Spengl er reaction. nal ogs can be synthesi zed,
for exanple, by neans the descri bed synthesi s’ of the suitably protected
Swi nhol i de A and M saki.holide A nononmer units, subsequently 5 perform ng
macr ol act oni zati on redctifons?whi chfal | ow oBt&%iAi ng Conpound A and anal ogs
(See K-S. Young and I. ; Int. Ed. 2002, 41,
4632-4653). An inportant aspect of the present invention
is their bioactivity and in parti ¢@ hed roH 10 cytotoxic activity.
Therefore, the present invention proyides novel pharnaceutical conpositions
of the compounds of general havi ng cytotoxic activity, as well
as their use as antitunor agepts. In addition, the present invention

further provides pharnmaceuti dal conpositions conprising a conpound of
. OMe Compound A

For
ynd can be
exanpl e,

Compound A is a natural product isolated from a marine
sponge, specifically a sponge of the species Theonella
swinhoei {Class: Demospongiae, Subclass: Tetractinomorpha,

5 Order: Lithistida, Suborder: Triaenosina, Family:
Theonellidae). Said organism was harvested in Iles Glorieuses
{northwest of Madagascar}.
This sponge species 1s common in the western Pacific, in
the Indian ©Ocean and in the Red Sea, being located off the
10 coast up tc 48 m deep. Specimens were found in:
- Kenya, Mombassa, off Shelly Beach, in the outer slope of
the reef, at a depth of 12-16 m.
- North Kenya Banks (02° 25.5’S - 40° 52.5'E, at a depth
of 48 m)
15 - Tulear, Ifaty area (Madagascar)
— Aldabra Island (northwest of Madagascar)
- Ternate, Celebes, Ambon, Manila, Formosa (Filipinas},
Taiwan.
In addition, the analogs o¢f said compound c¢an be
206 synthesized by any person skilled in the art by means of, Zfor
example, acid or base hydrolysis, oxidation, esterification,

aldol condensatiocn, ozonolysis, Wittig reaction, Horner-Emmons




15 this invention, or a pharmaceutically acceptable salt, a derivative, a
prodrug or a stereoisoner, in mxture with a pharmaceutically acceptable
exci pient or diluent. Included as exanples of pharmaceutical conpositions
are any solid (tablets, pills, capsules, granules, etc) or liquid 20
(sol utions, suspensions or enul sions) caesposition for oral, topical or
parenteral adm nistration. The pharmaceutical conpositions containing the

conpounds of the present invention. can also he formulated in_the form of
| i posomes orreqﬁ%%8§phggé§?f 53s?&ﬁ%ﬁdﬁgao?ePéagéc%%Ergjenﬁﬁer ST o

ations or of any

ot her 25 coowm@ntunanal adelieasensysfemanThe agtihrisstedt | e ekatthke cdrypounds
or conpositions of _the present inventiagn,can.b erfor b f any
of the usudl®HEt s Stch®as ﬁgrésgﬁéﬁglfn 63%8%,%3%§ngg¥eé5g§ |5ﬁ§

and/ or i ntr aperditcandal Aanrchdi Misayénolisicadim nestreat iwn.tslt suys8Quprtdfver abl e
that the used infusion_timnes not, exc 4__hour-. [ ferahl e from
1 t8 12 hour®:™'and e erﬁa%ncﬁgcq%%%etrla% g%gfgﬁﬁgt%ﬁ%chh%ﬁrlsgg %ﬁgrt l?ﬁj{‘ usi on
tinmes are eSpeciuall i dgesianedoss nCd Key - al¢wow tahdt 1t hita tgrsannedeggrs
carried out wthout .the.n of ;havjng _tgsspend the night in 35 the

hospi tal . hb@%%?hg%gés§d1% g%foﬁpiiégs o? ?fbn112 to 24 14 hours and

i ncl uding nore, cdan bepudedti fasiecessaf y th¥hecompafinds offcaehePEaidtited out

at suitable jgprenrvals, ;suchas tromdifi¢ A wegksi, The, Gornegt dosage of

the conpounds ranges according to 5 the type of fornulation used, the form
of 1@ppl i cat i evtcddichectsiittys, Thesefarfy tihvpPresebe IHERtéa? PXAErdSact or s

such as ag%uﬂkﬁd¥mﬁgﬁﬁggutf%%ﬁ1cgﬁﬁésiﬁ¥$@%nb§tE@éiéﬁhﬁduﬂ@s excietdon rate,
heal th condition of the host, conbination of active_ _ingredients,
sensi tiviti eEoimpleedniading eattqtofd candt Hi seas@s10esdvari Fyehusi®%al®o be

taken into @Qﬁg%ﬁhorngeﬁgﬂinhﬁuﬁﬁﬁkgen,cﬂﬂebﬁr&ﬁﬁﬁiQ@V@HEi@@nEﬁﬂﬂﬂﬁ5|y or
periodically within thé maxinmumtolerated dose. The conpounds and
conposi ti onsPTIVidRe BResEfeUthGaht FHPOEAACHE TYRT 5GEt Ref R DtHer

aciive ingredignt snnicemdi ned al5phherary: i dhel ot Aetepein e sAGE £dizent s

can formpart of the _ _ , ‘
derivative, a prodrug or a sterecisomer, 1in mixture with a
pharmaceutically acceptable excipient or diluent.

Included as examples of pharmaceutical compositions are
any solid (tablets, pills, capsules, granules, etc) or liquid

20 (solutions, suspensions or emulsions) composition for oral,
topical or parenteral administration. The pharmaceutical
compositions containing the compounds of the present invention
can also be fermulated in the form of Iliposomes or
nanospheres, of sustained release formulations or of any other

25 conventional release system.

The administration of the compounds or compositions of
the present invention can be performed by means of any of the
usual methods such as intravenous infusion, oral preparations
and/or intraperitoneal and intravenous administration. It 1is

30 preferable that the used infusion times do not exceed 24
hours, being preferable from 1 to 12 hours, and even more
preferable from 1 to 6 hours. Short infusion times are
especially desired since they allow that the treatment is
carried out without the need of having to spend the night in

35 the hospital. Nevertheless, infusion times of from 12 to 24




sanme conposition or can be provided by neans of a different conposition,
being adm nistered at the sane tinme or at different tines. EXAMPLES 20
EXAMPLE 1: DESCRI PTI ON OF THE ORGANI SM AND OF THE HARVEST SITE Sever al
sanpl es of the sponge Theonella sw nhoei were harvested by neans of diving
inlles Gorieuses (northwest of Madagascar, west of the Indian ocean), at
a depth of 18 m in Novenber of 2003. The coordi nates of the sanpling site
are the 25 following; Latitude: 1134'995 '' S and, Laqngitude: 47016182911
E. The sea blécdniﬁasaﬁg‘i‘)clif)cg‘ﬁ r’sganﬁ‘?/?ean&aflhebesuﬁg?‘?atlg of S THE* "Eanpl &s was
rocks. DescrijpfisaBnofcahh@eorganist omassitveuipebe. iThertdp, surchace
supports several rgun&ied q{peni ngs (oscula). The 30 surface is snooth and
t he consi stency" i's Rar d'*Fi&vert hel ess t he preserved specinmens are fragile.
The col or of the THeveorgpongeécssyebrafmthandombsundit erangesi scaotdighut toei ge

color. The ermal ne ne .i.s.uniformy. por . dhi k ' ily
chagact eri ze@“%%ﬁjﬁeog}zé %r%uéa%éﬁrén%% ng tF%e fggltﬁal %%-oérf}sﬁl?%gg%ﬁ%dé%%e%%
i rregul ar bundlues dfosst rodgyduesy ttan@enttirabkgdor Pemtiat ea-ts s clugbe aso t he

surface, ?”darié/ SR LS dLpnched, spigUl s, qh '%@%)cionﬂ&m&hoégﬁ?&ﬁ%'n
skel eton is de up “of teLrazone sprcul es, ich can be snooth or poorly
t uber cul at edcatEXANRIEE 2 ¢SALATPNGOCOVPEUNDY A .5 #erflrigmancsamsl ea¢B604 g) of

t he sponge of - 1 . GUt i 0t o pi d. it R (3 x
500 by and (HERRIRb e PO Y bt o TEPES e i e e
cohbi ned orgrasirétexmpatt slserke coreantindPedceontfi velh® reSLaugt{Fi48 q)

whi ch was fragtioned.in M-G,an Li,chropuepy RBr 18wk b @& 140, gradiignterr om
H20: MeOH to CH2Cl12. Conpound A (5.8 ng) was isolated fromthe fraction
el uted w t h WeOHuRht el ssdsdptdesdi ed by senipreparative HPLC (SynmmetryPrep

C-18, 7 pm 7.8 mRX cbafoudl 2O LHBEN: gradi ent <V dekegti odedQ i ve a
fraction containing Conpound A and which was again purified by 15

© seni pr epar atafe PRPEEY SPRRELPYPIED: CHR8T oS 199RMIEMS0 LimPOmYradi ent
H2G CH3CN, Wiedehect ir@B) other active ingredients can form part of the

same composition or can be provided by means of a different
composition, being administered at the same time or at
different times.
EXAMPLES

20 EXAMPLE 1: DESCRIPTION OF THE ORGANISM AND OF THE HARVEST SITE

Several samples of the sponge Theonella swinhcei were
harvested by means of diving in Iles Glorieuses {northwest of
Madagascar, west of the Indian Ocean}, at a depth of 18 m, in
November of 2003. The coordinates of the sampling site are the

25 following: Latitude: 11°34'885"'' 3 and, Longitude: 47°16'829'!'
E. The sea bed was rocky and sandy, and the substrate of the
samples was rocks.

Description of the organism: massive sponge. The top
surface supports several rounded openings (oscula). The

30 surface is smooth and the consistency 1s hard, nevertheless
the preserved specimens are fragile. The color of the live
sponge is brown and its interior is a light beige color. The
dermal membrane is uniformly porous. This species is easily
characterized by the skeletal elements. The skeleton is formed

35 by irregular bundles of strongyles, tangentially orientated




Conpound A: M5 (ESI) = 1362 (M+) MS (APCI)= 1345 (Mt -H20) +. 1H and 13C
NVR see Table 1. O 58 60 56 O52 OHOH 50248 01\ OH 7 OHO9 10
44 OV 0 42 13 OOHO MO 34 15 39 38 36 '- 32 019 17 21 HOOH OH 26
23 O 31 27 29 20 Ovw Compound A 16 Table 1. Data of 1H and 13C NWR
(CD30D) of compound A. H, nult, 13C CO8Y¥ HVBC J= Hz 1/32 - 170.7/171.1 -
- 5.91, d, 2 116.1 H3 C1, G4 16.0 7.50, d, CGI, G2, G 3 152.4 H2

10

15

20

close te the surface, and by scarce branched spicules
(desmas). The choanosomal skeleton is made up o©f tetrazone
spicules, which can be smooth or poorly tuberculated.

EXAMPLE 2: ISOLATING COMPOUND A

A frozen sample (604 g) of the sponge of Example 1 was
cut into pieces and extracted with H;O (3 x 500 ml) and then
with an MeQH:CH,Cl, (50:50, 3 x 500 mL) mixture. The combined
organic extracts were concentrated to give a residue (7.48 g)
which was fractioned in VLC on Lichroprep RP-~18 with a
gradient from H;0:MeCH to CHpCl;. Compound A (5.8 mg) was
isolated from the fraction eluted with MeOH which was purified
by semipreparative HPLC (SymmetryPrep C-18, 7 pm, 7.8 mm x 150
mm, H,O:CHsCN gradient, UV detection) to give a fraction
containing Compound A and which was again purified by
semipreparative HPLC (SymmetryPrep C-18, 7 um, 19 mm x 150 mm,
gradient H;O:CHsCN, UV detection).

Compound A: MS (ESI) = 1362 (M+). MS (APCI)= 1345 (M+1-H,0)+.

' and °C NMR see Table 1.

OMe
Compound A




16.0 4, 4-Me, C5 4/33 - 135.6/129.9 - - C 3, 4-M, 4-M/33-M 1. 86,
12.7/13.22 H5/H34 G5/C32, G s/1.89, s 33, C34 C3, C4, C 6.16, t,
4-Me, H6, C7/C32, 5/34 7.0/6.99, 140.9/142.1 6/33-M, 33-Me, C-35, t,
6.0 H35 CG36 H5 H C4, C5, GC 2.44, 6/35 38.8/38.6 7/H 34, 7/C33, C
m2.38, mH36 34, G36 H6, HA4.02, 736 68.4/67.8 8/ H 35, C-8/C 37
m4.08, mH37 H7, H8/ 37 1 38, 41.58/41.63b 9/H36, - m1.80, m H 38
4.49, d, H 8/ H 9/38 70.60/70.64" C-10/C39 10.5 37, H 40 H 11, H C9,

C 11, 10/39 5.68, m131.1 13/ H 40, C 12/ C 38, H 41 G40, CG41 H 10, H
11/ 40 5. 83, 71avhbi105pd25.0204H laaH B8 NME- {1 .6pBOof KeaBiPoiidd A.

H, mult,
B¢ cosY HMBC
J= Hz
1/32 - 170.7/171.1 - -
5.91, d,
2 116.1 H-3 c-1, C-4
16.0
7.50, d. c-1, c-2, C-
3 152.4 H-2
16.0 4, 4-Me, C-5
4/33 - 135.6/129.9 - -
c-3, 4-Me,
1.8¢,
4-Me/33-Me 12.7/13.22 H-5/H-34 | C-5/C~32, C-
5/1.89, =
33, C-34
c-3, Cc-4, C-
6.16, t, 4-Me, H-
6, C-7/C-32,
5/34 7.0/6.99, 140.9/142.1 6/33-Me,
33-Me, C-35,
t, 6.0 H-35
C-36
H-5, H- c-4, C-5, C-
2.44,
6/35 38.8/38.¢8 7/H-34, 7/C-33, C-
m/2.38, m
H-36 34, C~36
H-&, H-
4.02,
7/36 68.4/67.8 B/H-35, Cc-8/C-37
m/4.08, m
HE-37
H-7, H-
1.38, .
8/37 41.58/41.63 9/H-36, -
m/1.80, n®
, E-38
4.49, d, H-8/H-
9/38 70.60/70.64° c-10/C-39
10.5 37, E-40
H-11, H- c-%, Cc-11,
10/39 5.68, m 131.1 13/H-40, Cc-12/C-38,
H-41 c-40, C-41
H-10, H-
11/40 5.83, m 125.05/125.20%| 12/H-38, c-10/C-39
H-39




1H, mult,

13/H 39, 11/C 39, G

13C COSY HMBC JJ Hz H 11, H C 10, C
H 42 40 H 10, H -

13/ 42 3.57,

12/ 41 2.00, m 32.37/32. 44e

in 65.5/65.7f 12, H -

14/ H 41, H43 1.58, H 13, H 14/43 37.1/37.4h 15/ H 42, C 13/ C42 m1l. 82,

ng H44 H 14/H 15/44 3.78, m79.04/79.05 -/C45 43 15-0Owe/ 44 3.33, s
57.1/57.2' - G 15/- Ow C- 15, C 18, 16445 1.58, in 43.6/43. 8k 16
C- 19/ C- 47, Me/ 45- Ve C-48 16-Me/45- 0.84, d, H16/H C-15, C- 16,
5.5/0.86, 9_05/9 40 F—g7/F>4ﬁ, Me 45 d. 5 51 G 44 CGA45 17/ 46 365,
73.8/74.2 H18/H - m 3 68; W7 1. 62, Hal7, H 18/ 4%e39. 0f 39. 28,49/ H 4B,
C 19/ C 48 J= Hz
H-11, H- c-10, C-
12/41 2.00, m 32.37/32.44° | 13/H-39, | 11/C-39, C-
H-42 40
H-10, H-
12, H-
13/42 3.57, m 65.5/65.7° -
14/H-41,
H-43
H-13, H-
1.58,
14/43 37.1/37.40 15/H-42, C-13/C-42
m/1.82, m°
H-44
_ H-14/H-
15/44 3.78, m 79.04/79.05" 43 -/C-45
15-OMe/44-~ ]
3.33, s 57.1/57.27 - C-15/-
OMe
c-15, C-18,
16-
16/45 1.58, n 43.6/43.8F% c-19/c-47,
Me/45-Me
C-48
0.84, d, c-15, C-16,
16-Me/45- H-16/H-
5.5/0.86, 9.05/9.40" c-17/c-46,
Me 45
d, 5.5 C-44, C-45
3.65, H-18/H-
17/46 73.8/74.2° -
m/3.66, m" 47
H-17, H-
1.62,
18/47 39.0/39.2¢ 19/H-46, C-19/C-48
m/1.68,
H-48
H-18/H-
19/48 3.94, m 70.9/70.8" i -
H-21,
20-Me/H-
20/49 1.90, m 40.2/40.5 c-21/C-50
50, 49-
Me




m1l 68, nP H48 H 18/ H 19/48 3.94, m 70.9/70.8 47

1.90, m40.2/40.5 G21/CG50 50, 49 M 18 H mult,
20- Me/ 49- 0.92, d, H20/H C 19, C 20,
49 d, 7.55 CG49, G50 GC19, G20,
5.41, m76.5/76.0 32/C1, C

49 48, C-49, 51-Me, GC51,

H 21,

22/51 2.03, m38.5/38.3 23/51-Me, G Me/51-M 52 - 22-Me/51- H22/H C- 22,
C0.97, ml1lp-499 23,54+ —C—M51 52
' M, 'mult,
3¢ COoSY HMBC
J= Hz
0.92, d, c-19, C-20,
20-Me /49~ H-20/H-
7.5/0.95, 9.,4/9.5" c-21/c-48,
Me 49
d, 7.5° c-49, C-50
c-19, C-20,
C-22, 22-Me,
c-23, C-
H-20/H-
21/50 5.41, m 76.5/76.0 19 32/Cc-1, C-
48, C-49,
51-Me, C-51%,
Cc-52
22~Me, C-
22—
22/51 2.03, m 38.5/38.3 23/51-Me, C-
Me/51-Me
52
- c-22, C-
22-Me/51- H-22/8B-
0.97, m 10.1/9.9 23/Cc-51, C-
Ma 51
52
3.13, dd,
23/52 77.7/77.86" - -
2.0, 8.0
24
24/53 1.73, m 34,7 -
Me /53-Me
0.98, d, ‘ c-24, C-
24-Me/53- H-24/8-
7.0/0.89, 18.0/18.1" 25/C-53, C-
Me 53
g, 7.07 54
c-24, C-
1.23, H-26/H-
25/54 25.30/25.35 26/C-53, C-
m/1.43, m" 55
55
B-25, H- c-24, C-
26/55 1.94, m 30.0 27/H-54, 29/Cc-53, C-
H-56 58
H-26, H-
27/56 4.01, m 73.03/73.06Y | 28/H-57, -
H-55

20- Me/ H 20/ 49
13C COSY HMBC J=
7.5/0.95, 9.4/9.5t C 21/C 48,
C 22, 22-Me, C 23, C H 20/H 21/50
G52 22-Me, G




3.13, dd, 23/52 77.7/77.6 - - 2.0, 8.0 24- 24/53 1.73, m34.7 - M/53-Me
0.98, d, CG24, C 24-Me/53- H24/H 7.0/0.99, 18.0/18.1"" 25/C- 53, C Me 53
d, 7.0" 54 C 24, C1.23, H26/H 25/54 26/H 25/54 26/ C 53, C nl1l.43, MX
55 55 H25, H C24, C 26/55 1.94, m30.0 27/ H 54, 29/C- 53, C H 56 58

H 26, H 27/56 4.01, m 73.03/73.06i"' 28/ k57, - H55 19 'H nult, 13C COSY

HVWSO J= Hz C 26, CG27, H27, H CG29, C 1.52, 28/57 36.1 29/ H 56,
30/C-55, C —1.88 il H-58 56,-C 58— C—59 H28 H 29/58 3.62—m74.5

™, mult
J= Hz
c-26, C-27,
H-27, H- c-29, C-
1.52,
28/57 36.1 29/H-56, 30/C~-55, ¢~
m/1.88, m°
H-58 56, C-58, C-
5%
H-28, H-~-
29/58 3.62, m 74.5 30/H-57, -
H~-59
29-0OMe/58-
3.36, s 55.6 - C-29/C-58
OMe
1.11, g, H-29, H- c-28, C-29,
30/59 12.5/2.03, 40.0 31/H-58, c-31/C-57,
m** E-60 C-58, C-60
H-30/H-
31/60 3.76, m 66.0 -
) 59
c-29, C-30,
31-Me/60- 1.21, d,
22.1 - C£-31/Cc-58,
Me 6.5
Cc-59, Cc-60

273z the superscript in a box means that the values of the chemical

displacements can be interchangeable.

EXAMPLE 3: BIOASSAYS OF ANTITUMOR ACTIVITY

5 The assays of antitumcr activity allow detecting
extracts or compounds with cytotoxic activity (cell death) or
cytostatic activity ({(growth inhibition} in in wvitro cultures

of tumor cells of human origin.




29-OWe/ 58 3.36, s 55.6 - CG29/C58 Ow 1.11, q, H29, H C 28, C 29,

30/59 12.5/2.03, 40.0 31/H58, CG31/C57, m H60 C58, C60 H30/H 31/60
3.76, m66.0 - 59 C29, C30, 31-Me/60- 1.21, d, 22.1 - C31/C58, M
6.5 CG59, CG60 a-az the superscript in a box nmeans that the values of the
chem cal displacenents can be interchangeabl e. EXAMPLE 3: BI QASSAYS OF
ANTI TUMOR ACTI \ TY 5 The assays of antitunor activity allow detecting
extracts or % with cytotoxic activity (cell death) or «cytostatic
activity (gr ibition) inin vitro cultures of tunor cells of hunman
origin. it 20 N@QL Ll MESCNeoe F€Gd50. '5pm1iees Ti ssubaﬁcaheaf;seié:sti CS

A549 CCL-185 Hy Lung. - n can 29 " 3 | on Col oni c
adenocar ci noma g%;ast a ell’r\llggaﬁr é{%ﬁoﬁa 23 B- Lg“%—iuman r east

Her 2/ neu+ (pl etira$ effudBoR§ STRY OF CEIQEOG?Q@HOhNHIEBie'ﬁIO@IIBMKWEANS OF

COLORI METRI C ASSAY  The quantification of cell g [ - carried
out 5 by neans of a colorinetric assay wth sul% %%pdgé%n\rég%;ég%}é%'

(foll owi ng dRAa¥Bptdt i oATEf 26 hdupaevi oushPyeards ciie@dnemet Hodebyal Philip
Skehan et al. 1990, J. Natl. Cancer Inst., 82:11Q¢;, 1312). This type of
assay uses 96-well culture mcroplates,

STUDY OF CELL GROWTH INHIBITION BY MEANS OF COLORIMETRIC ASSAY
The quantification of cell growth in vitro was carried out
5 by means of a colorimetric assay with sulforhodamine B (SRB)
(following an adaptation of the previously described method by
Philip Skehan et al. 1990, J. Natl. Cancer Inst., §2:1107-
1112} .
This type of assay uses 96-well culture microplates,
10 (Mosmann, 1983, Faircloth, 1988). Most of the cell lines used
are obtained from the American Type Culture Collection {ATCC)
and derived from different types of human tumors.

The cell cultures are maintained in DMEM culture medium

{supplemented with 10% fetal bovine serum (FBS), 1%
15 penicillin/streptomycin 1% glutamine) at 37 °C, 5% CO; and 98%
humidity.

Foer the assays, the cells are trypsinized and seeded in
96-well microplates at different concentrations depending on
the cell line, and are incubated for 24 hours in an active

20 ingredient-free medium for their stabilization. The cultures
are then treated (final concentration varies depending on the
type of assay) with carrier (DMSO:DMEM, 1:1) or active
ingredient. After 48  hours of exposure to the active
ingredient, the antitumor effect is measured by means of the

25 previously mentioned SRB method, which basically consists of:
fixing the cells with a 1% glutaraldehyde solution (30 min,
RT), washing of the fixer in PBS (3 washings, RT)}, staining
the cultures with a 0.4% SREB solution (30 min, RT), washing of

the colorant in 1% acetic acid solution (3 washings, RT), air-




10 (Mosmann, 1983, Faircloth, 1988) . Most of the cell lines used are

obtai ned fromthe Anerican Type Culture Collection (ATCC) and derived from

different types of human tunors. The cell cultures are maintained in DVEM

culture nmedium (supplenented with 10% fetal bovine serum (FBS), 1% 15

penicillin/streptonycin 1% glutam ne) ati37 C, 5% CO2 and 98% humdity.

For the assays, the cells are trypsini zed and seeded in 96-well

m cropl ates at different concen tions endlng n_.the cell I|n and

are incubat e ¥ 99 HehdtrseFn ﬁ 3&??€ c&é?edf)gntth?r eeE?rIéa Jf%lr t heir

stabilizati onrisThefcdkt urtes quanelfimlbneaf echg faisnaly ToHNCeMtiedt Dum bsar i es

dependi ng on_t he p ay h carrl er ( O of actl ve

i ngredi ent. AYE ﬁ%‘;f hoBrlcaf e%eﬁlg’é}tﬁ e to°THE ac?’lt\élsvécgva\%%%%%i)’ent

anti tunor efémeitrophoeasairred inycr@ah’asteoﬁreaher 25 pr ewn@lﬂslwaméﬁngbme:uf SRB
od, whic asically consists of: fixing the cells with a 1%

qu aral dehydge sol'ution (30 mn, RT), washing of the fixer in PBS (3

washi ngs, RT), st nesigimathe thel taslds gckitha {IORYGSRB Adglkanednop3ocat n,

RT), washi ng,of h ra in ti I ( i RT)

a 20 dry e e prated 2A8 e R Al R fe R R 1 &

buffer. The qlmtlrthmcappbmd)flrt héh@ssaylﬁ@Oéamréﬁnm byegnegarts ofeopt i cal

density ready % the,plate aiéhl%tlﬁ@ %J&Bhﬁéﬂfﬁt&b@ G Rl ggstr@cader at

a single wave engt of 549 nm To estinmate the cell growh fromthe

obf@i ned opttioed zedensstartvafuehs wpeallgertt haths tapphe e%PS(eééi@u ¥ad et to

the algoritfyp applieg.d n otfhet@:@tlswwe SGHLERMRGLPr 09T ameafibhe 1)
whi ch all ows cal culating growh percentage with respect to 10 tine zero

(start of thealsXperrHerfRBERYs 9 CRE! AFFBI9RES afR NS 2PREVDrOYEREESTHT t he

active ingregdientyin sgyesiiRn. dhe -Cal&id-ates: Rar a@@xsqrn@ ofoceltow@sponse
to the active ingredient are the follow ng: Gl50 = concentrati on causing

50% growt h  FHHIBIEEPon TOEGE SORGIMEEAEFR | GRoABHsTHG Lt BFRF Yot R FIHI bi tion

15;6cyt OStatF%/t%fsﬁ:@@ia b kC5Qng eencentdakbefr 6avsi RGubYg cedd celaat h

(cytotoxic effect)
death “(cytotoxic effect).

Table 2 shows the biclogical activity data of Compound A.

Table 2. Data of antitumor activity (Molar}

NSCL
Colon Breast
{Lung)
HT29 MDA-MB-231 Ab49
GIsg 3.38BE-7 g8.08E-7 2.28E-7
Compound A TGI 8.81E-7 2.35E-6 3.38E-7
LCsy 2.20E-¢% 4.778-6 5.29E-7

20




Tabl e 2 shows the biological activity data of Conpound A. Table 2. Data of
antitunor activity (Ml ar) NSCL Colon Breast (Lung) HT29 NMDA- MB-231 A549
G150 3.38E-7 8.08E-7 2.28E-7 Conmpound A TA 8.81E-7 2.35E-6 3.38E-7 LC50
2. 20E-6 4.77E-6 5.29E-7 20 22 CLAIM5S 1. A conpound of general formula I,
or a pharmaceutically acceptable salt, 2a derivative, a prodrug or a
stereoi soner thereof, R Y RI ORI5 R5 R4 Rl RlI6 R O OOR7 Rg R74 RO
R77 ORL13 5 X R10 R12 I wherein, Jgéégggre groups i ndependently sel ected
from hydrogen, 10 protected or non-pr ed hydroxyl, substituted or non-
substituted Cl-C24 aI Ryl , combsind ut ed orgafrcm:aaubsfbmuled C2, C24ox al kenyl ,
substituted ar non- bstltuted 4 al kyn a, NRaRb,

NRe CORb, CaldHORE” Sllgl:g % ogé% dvé'té‘fee gr lfﬁsm%cf)ependently
sel ected fromatebﬁtsbm@f acthegrof15 non- substi tut ed Cl1-C24 al kyl, substituted
or non-substituted C2-C29 al keny], ysubstituted or non-substituted C2-C24
al kynyl, =0, ORa, OCORa, NRaRb, NRd CORD RaRb, CORa, COORa and hal ogen;
Ra and Rb are groups |ndepend’e

wherein,
Ri—16 are groups independently selected from hydrogen,

10 protected or non-protected hydroxyl, substituted or non-
substituted C.-C;; alkyl, substituted or non-substituted C;-Cyy
alkenyl, substituted or non-substituted C,-Cp;; alkynyi, =0,
OR,, OCOR,, NR,R,, NR,CCRy,, CONR,R,, COR,, COOR, and halogen;

X and Y are groups independently selected from substituted or

15 non-substituted C;-C,; alkyl, substituted or non-substituted
C,-Cpy alkenyl, substituted or non-substituted C;-C:, alkynyl,
=0, OR,, OCOR,, NR,R,, NR,COR,, CONR,R,, COR,, COCR, and halcgen;
R, and R, are groups independently selected from hydrogen,
halogen, substituted or non-substituted Ci-Cyp alkyl,

20 substituted or non-substituted C,-C;; alkenyl, substituted or
non-substituted C;-Ci1» alkynyl, substituted or non-substituted
aryl and substituted or non-substituted heterocycle; and
the dotted line represents the optional presence of a double
bond.

25 2. A compound according to claim 1, wherein R;_¢ are
groups independently selected from hydrogen, protected or non-
protected hydroxyl, OR., OCOR,, =0, NR,R,, NR,COR,, halogen and
substituted or non-substituted C;-Cpy alkyl.




hal ogen, substituted or non-substituted Cl1-Cl12 al kyl, 20 substituted or
non-substituted C2-Cl2 al kenyl, substituted or non-substituted C2 Cl12

al kynyl, substituted or non-substituted aryl and substituted or
non-substituted heterocycle; and the dotted |ine represents the optional
presence of a double bond. 25 2. A conpeund according to claim1, wherein
R1 16 are groups |ndependently seI ect ed from hydr ogen pr ot ect ed or non-
prot ect ed hydroxy C(’sz

substituted or #1 ﬁlbcsot“ipfjﬂfl%dé@feﬁg F{‘Ey?ﬂ‘]ﬁ% Whﬁrgorrpo‘u7 &ngcgbﬁ?jl ng to
claim2, whessd ngﬂail_ps andeR1dthtay esgireaupd Fnodepgententhy lselwectveéd €r-om

hydr ogen, hy&lroi(%é 1 Cl g6 al kyl and OR8. 4. A conpound according to any
one of clain¥ 3 F29 S%herein R8 and R16 are =0. 5. A conmpound accordi ng
to any one of cl & rrSAlCDIupdb,nd vatte:roerimng( and a¥yapesgrdups aindependent, y

sel gcted fro eggsk g substl tuted C5-C12 al kyl and substituted
or ~non- substl it éd s 81 eny 10 6. A conpound according to claimb5b,
wherein X and Y &re Agc@uqasmdndﬂp@mdeml yosehEctoed fofornl@snel2 dlokyl, and
C5-C12 alk h b t al . gf oW ng
substi t uent 3”%63 G?ﬁ ﬁlf & g%\%l ;gr%%f) u%]% dﬁﬁ}c{)%&su egtelcttg(tgedﬁ(ynl

het er ocycl e, swieraihe® of sncgmselbﬁédtlﬁr@n%lrcﬁ%ml NOZL sNEBLigH edCN T

hal ogen, =0, (- , qg;pg substituted or non-substituted
Cl1-C12 al kyI susb%{gllt%%te?% K(ylnoanl su %tltut ed C2-C1, alkenyl, substituted
or 1fon- subst i t ut e rcrogpound kyesArdand sabstittsed wSerabh- S udrd | § ated aryl
and substit or ut r | ec o] ung _according
to claim®6, d&?h%?’eﬂ nl%ﬁggﬁg%% S%eaﬁé&a%%éﬁ g(r:SO_E%S a\%\ﬁ%hrggraen%uggtl tuted
by one or seVidrall, hydriony| agf ogpEs BHHGE shibsOREUtXd ReYeFdcyefeshes. A

cZ:ZrmGoVbtgnd acc1dioRent 0 sABY+ Of ultdi: Meorl, toR7, BRI atdesfiodd @wiced foar mul a:

non-substituted heterocycle, wherein R’ is selected from H,

15 OH, NO,, NH;, SH, CN, haleogen, =0, C(=0)H, C(=0Q)alkyi, COCH,
substituted or non-substituted C;-C,, alkyl, substituted or
non-substituted C»-C;; alkenyl, substituted or non-substituted
C,-Ci» alkynyl and substituted or non-substituted aryl and
substituted or non-substituted heterocycle.

20 7. A compound according to claim 6, wherein X and Y are
Cg~Cy, alkyl groups, which are substituted by one or several
hydroxyl groups and/or substituted heterocycles.

8. A compound accerding to any of claims 1 to 7, having

the following formula:




eMve OH OMO HOOHOH O Ow 9. A process for obtaining a conpound as it
is defined in any one of the previous clains, conprising its extraction
and isolation froman organi smof the species Theonella 5 swi nhoei. 10. A
pharmaceutical conposition conprising a conpound according to any one of
claims 1 to 8, or a pharnmaceutically aceeptable salt, a derivative, a
prodrug or a stereoisoner thereof, in mxture with a pharnmaceutically
acceptable 10 excipient or diluent. 11. Thq)eonpound according to any of
claims 1 to 8 or a pharnaceutically acceptiable salt, a derivative, a
prodrug or a stereoisoner thereof, for it e as a nedicanent. 12. A use
of a conpound according to any of clai 15 8, or a pharnaceutically
acceptable salt, a derivative, a pr t ereoi soner thereof for the
preparation of a nedi canment ai%E

OMe

9. A process for obtaining a compcund as it is defined
in any one of the previous claims, comprising its extraction
and isclation from an organism of the species Theonella

5 swinhoeli.

10. A pharmaceutical composition comprising a compound
according to any one of claims 1 to 8, or a pharmaceutically
acceptable salt, a derivative, a prodrug or a sterecisomer
thereof, in mixture with a pharmaceutically acceptable

10 excipient or diluent.

11. The compound according to any of claims 1 to 8, or a
pharmaceutically acceptable salt, a derivative, a prodrug or a
stereoisomer thereof, for its use as a medicament.

12. A use of a compound according te any of claims 1 to

15 8, or a pharmaceutically acceptable salt, a derivative, a
prodrug or a stereoisomer thereof for the preparation of a

medicament aimed at treating cancer.




