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Field of Invention

Cancer is perhaps one of the most active anti-human factor operating in the worid

‘£ today, and efforts are being made all over the scientific world to prevent and
eradicate it. _ |
New agents with chemotherapeutic value in the fight against cancer is obviously a
medical problem of high importance. But the development of new drugs in the cancer
field is a difficult task given that anticancer agents must be lethal to, or incapacitate
tumor cells, but they should not cause excessive damage to normal cells. At present
the state of knowledge in cancer biology and in medical chemistry does not warrant
the designing of new classes of molecules which may be effective antitumor agents.
Despite the great progress made in cancer biology, molecular pharmacology,
pharmacokinetics, medical chemistry and allied fields, the knowledge sought after, is

still elusive.

Since the concept of chemotherapeutic treatment of malignant diseases had come to
the forefront during the last decades, plant principles and their derivatives have
been intensively investigated by scientists all over the world as new antitumor
inhibitors. Examples for important anticancer agents of plant 6rigins are the alkaloids

vincaleukoblastine (vinblastine) and leurocristine (vincristine), both isolated from



agents is given by Shradha Si nha and Audha Jain, in: Progess in Drug
Research; Vol. 42, pages 53-132 (1994) Basel (Swtzer 3aDEcembenaeo3y of
i nvention In accordance with the present invention there are provi ded novel
cytotoxi c xanthone conpounds of the genegal formula (I) 16 7 ~~ 22 0, H

zci:i otnI Catq(ééﬂkgﬁg"?) '%WS%maf%ff@'ﬁH%‘{'ew ‘i’i Hggﬁjagbqu%f Iaér%u@ﬂ%;
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resi due each having optionally one or

rmre SUW 42 95dge s&-ﬂ@QE(dQQAPBaSBE(&NdeWI)sl sting of -OH, -SH, -NH2,
-NHC1- 6- al kyl, -N(Cl-6-al kyl)2, -NHC6-14-aryl, -NC6-1Caryl)2i
-N(Clsalkyl)(Cs 14 aryl) - NHCOR2, - N2, CN -(COR3, -(CS) R4, -F, -d,

QO Cl-6- % O C6. 14- aryl -0- (COR5, -S-Cl6-alkyl,
-S—C6 1§Wafy (5% ngﬁ’& SC2R7, wherein R2 to R7 stands I ndependent |y of
each other for a hydrogen atom -Cl.6-alkyl, -OCl.6-alkyl, -0-C6_14- aryl,
-NH2, -NHC1.s-alkyl, -N(CL.6-alkyl)2, -NHC6.14-aryl, -N(C6.14-aryl)?2
-N(CL. 64n @oknfda(@\&mh tiny b;reser$4maentedn<§herea$e@ISOY_Ide&lrWV&‘ éMQiQé‘C xgnthone
-COO C1. 6-al kyl resi due hav'%’?ﬂ-@%' S)nal |y one or nore substituents sel ected
from tcOrepRNRAeftbegencsal (1 “NH2, - NHCL. 6-al kyl ,

-N(C1. 6-al kyl )2i -NHC6. 14-aryl, - N(C6. 14-ary1)2i
-N(CL. 6-al kyl ) (Cel4d-aryl), -NHCO?B - NQ2, CN -(COR9, -(CS)R10, -F, 12
a, -Br, -1, -OClL. 6-alkyl, -0-Cs. 14- aryI (COR', -S-C-6-alkyl,
-S-06. 14-aryl, -SOR, 31 Decenber 2003 3 nd 0802R13 wherein R5 to R13
st ands |ndependently of each ot her7f dr
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wherein

R' is a hydrogen atom; a methyl group (-CHs), a Cz-Cs alkyl residue,

a formyl group (-CHO); an acetyl residue (-COCHjs), -CO-Cz-s-alkyl, CO-C3s-
cycloalkyl, -CO-Ce-1s-aryl or -CO-Cr—¢-aralkyl residue each having optionally one or
more substituents selected from the group consisting of -OH, -SH, -NH;, -NHC -6~
alkyl, -N(C;-¢-alkyl)s, -NHCe-14-aryl, -N(Ce-14-aryl)z, -N(C1s-alkyl)(Ce14-aryl), -
NHCOR?, -NO,, -CN, -(CO)R?, {CS)R*, -F, -Cl, -Br, -I, -O-Ci¢-alkyl, -0-Cg4-aryl, -O-
(CO)RS, -S-Cy.¢-alkyl, -S-Cera-aryl, -SOR®, and -SO2R’, wherein R?to R’ stands
independently of each other for a hydrogen atom, -Cy.-alkyl, -O-C.¢-alkyl, -O-Ce-14-
aryl, -NH,, -NHC,-alkyl, -N(Cis-alkyl)z, -NHCe.1a-aryl, -N(Cers-aryl)z, -N(Ci6-
alkyl)(Ce.14-aryl), -S-Cis-alkyl, -S-Ce4-aryl residue;

a -COO0-Cy¢-alkyl residue having obtionally one or more substituents selected from
the group consisting of -OH, -SH, -NH, -NHC,.s-alky!, -N(Cs-alkyl)z, -NHCes.14-aryl, -
N(Ce.14-aryl)z, -N(C1.c-alkyl)(Cs.1a-aryt), -NHCOR®, -NO,, -CN, -(CO)R®, {(CS)R", -F, -
Cl, -Br, -1 -0-Cys-alkyl, -O-Cec-aryl, -O(COIR", -5-Cy-alkyl, -S-Cera-aryl, -SOR™,



atom -Cl.6-alkyl, -OCl.6-alkyl, -0-C6_14-aryl, -NH2, -NHC, .-al kyl,

-N(€1. e-al kyl )2i - NHC6. 14-aryl, -N(C6_14-aryl)2, -N C31Besemben20084-aryl),
-S-CL. 6-al.kyl,..-S-C6. 14-aryl residue; a - CONRL4R15 resi due wherein R1L4 and
R15 stand independently of each other for a hydrogen atom -Cl1.6-alkyl,
-OCl.6-al kyl, -OC6.14-aryl, -NH2, -NHCL.6-alXyl, -N(Cl.e- alkyl)2,

- NHC6. 14- L Cﬁ“ﬁéf’ e C
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C'=Cl6 - Lgebond or are each hydrogen, or a tautoner, an enantioner, an
st'er eoi soner or a physiologically acceptable salt or a 'solvate ther eof or
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the form of .a phenol ate cou
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physi ol o ept abl e ion such as C - or . The novel conpoun
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part of tgrg g,]@ -doubl e. t.pndr has been given the name sootepenseone
(1). Acc ing to 'anot her aspect of the invention there is provided a

process fara coanter ationiselected Fraratne g’mg rebrisistiny 6péﬁ1au@a|ﬂ oftWarkis el on
of soot epegfgjone (1) fromthe |eave '7ﬁ' D?ai ymaschal on_soot epenseone
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conprisin an ef fecti ve anount of a conpound according to 1) for
treating ¥ $tautemer, an graptiomesr 2o steraoisarmer ﬁéamhysmogn‘:hﬂpabceptaht@salt arf

a conpounfsaeat fHdidof 8r Mkl Linerdof.

In the case of a compound according to formula 1 above in the form of a phenolate
P with a di- or multwalent counter cation, the remaining positive charge can be
compensated by association with a physiologically acceptable anion such as Cl- or
A
OH-.

The novel compound according to formula {, wherem R' is a hydrogen atom and R?
and R3 form part of the C'7-C'® -double bond; ‘has been given the name _
sootepenseone (1).

According to another aspect of the invention there is provided a process for _
manufacturing a corripound according to formula | by isolation of sootepenseone (1) .
from the leaves of Dasymaschalon sootepenseone Craib, Annonaceae and its

subsequent derivatization.

The present invention further provides the use of the compounds according to

formula () as medicament, in particular for the treatment of cancer - diseases-



I's defined as the amount of the conpound which, upon admi nistration to a
patirent,+ inhibits growh of tunor cells, kills malignant cells,—_reduces
the volunme or size of the tunors or elininates the tudboPeestaber003in the
treated patient. Thus, the substantially pure conpounds in accordance with
the invention can be fornulated into dosage4 orns using pharmaceutically

accept akpg r{ﬁ%‘ség?f@ehﬂbn%ﬂher tp%@ﬁh@@'pﬁﬁnﬂmﬁbat formdations; toomprising an
patients I need of oncolytic therapy. In a preferred enbodi nent, the
pati ent effectiveamaunt ofra pamipounidaaceordingate formeila(h) dek treating@ patisny ippeed

T A, R RIS gt
2 R RS Ao LBy Shpr e )

(1966) . iRRMits growitRepuRnBRCaRY, Kifts artlignantwetsyrethicestheawldmeransize ehthe
hei ght and weight (see e.g. Scientific Tables, GCei %/ Phar maceuti cal s,
Ardly, Numors paglimisatesste tunsaentirelysireing treatedRA§N e s wil |l al so depend
on the attendi ng physician's assessnent of both the nature of the
patient's particul ar cancerous condition and the overall physical

condi ti Ofp@d thé @%ge%dtra?@- pUFef @SrpBanas in bgoordatesasith tie irventioasiant be
xant hone  cdnpounds rangé from 1 m crogram per kilogramto about 5000

M cr ogr Aosmptated fintocdosageforpas Using pharmnacaiticglly aseentable camiglsforg@heen 2
m crograns_to about;: 1000 m.cyrogra r kilo ks ady wei ght.
Ef f ect i VIOPifcd 85 gﬁrgmte&pgggmmlﬁraggnﬁ@%ﬁﬁpﬁ%k‘ %é%gég%'?% A the art,
dependant on route of adm nistration, excipient usage and the posibility

of co-usage with other therapeutic treatnents including other anti-tunor| }
agents, mnd préféirasd embodiment,.thépatient ieatmammatainepantictlartahH@@a: i on may
be adm ni stered intravenous, intramuscular, intradermal, subcutaneous, -
i ntraperitoneal, topical, or intravenous in the formof a |iposone. 31

Decenber rAQQedivEsMBLAS e YRAARILAHTS 4 PatisAeisagpiealiy baekdidrobodiof t he

active a.é- ISotoni c saline, 5% glucose or other well-known |
phar macesifaet avefosatmtweight cand patient cenditiondThe interrelatianstin of Agsagfst s
wel | -known to those famliar with the art can b tilize :
phar mace AN animais er puetas (asadken lligrams Bt mgter sultgREr 8ddy sprtzoels,
described by Freireich, E.J. et al., Cancer Chemother: Rep., 50 (4) 219 (1966). Body
surface atea,may be app_roximately.detennined from patient height and.weight'(see
. eg. Scientific Tables, Geigy Pharmaceuticals, Ardly, N.Y., pages 537-538 _(1970))-7
Preferred dose levels will also depend on the attending bhysician's: assessment of
both the nature of the patient’s particular cancerous condition and the overall
physical condition of the patient. Effective antitumor doses of the present xanthone
compounds range from 1 microgram per kilogram to about 5000 micrograms per
kilogram of patient body*  :weight =~ Mmore preferably between 2 micrograms {o
about:1000 micrograms per kilogram of patient body weight.
Effective doses will also vary, as recognized by those skilled in the art, dependant
on route of administration, excipient usage and the posibility of co-usage with other

therapeutic treatments including other anti-tumor agents, and radiation therapy.

The present pharmaceutical formulation may be administered intravenous,
intramuscular, intradermal, subcutaneous, intraperitoneal topical, or intravenous In
: . |

the form of a liposome.



t he present conpounds can be chem cally nodified to enhance water
solubility, for exanple, by formation of pharmaceutically acceptable -
phenol ate salts. The present conpounds can al so be for3mubédensbdr2003dosage
forms for other routes of admnistration ytilizing well-known nethods. The
pharmaceutical conpositions can be fornul ated, for exanple, in dosage
forms fExampigs eldosags ﬁmnsancludeaaqa@eus §O|Ldl0r§e0f theactive agenhihen

cuch. oGO R 5% GliFoSe os alheredaions pherbaraytioaly acentie dauRh
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active agent and soli1d carrie and lubricants nown ose

fam | i autilizedas pharmateutioatrgxXcipients forlddlivesy of thesactiva tsA&eniatw&t}gar
bentonlhﬁ.BThe conpounds of the present invention can al so be adm n| stered

inafo feS&nﬁaP@p@Heﬂs qagre chemicalhpmadifiedhtd anhanee waterssalulity, for

agent s PRI Rrmalof of BhRtnRPhudafiy BEERpRIZbnabal SIS 1 % o "The

treatment of animals is defined herein to nean those qguantities of
al kaloid which will cause remssion : or inhibition of gromh of the
cancer dhedyesentcampoundsieanasabedarmulated intei dosage fooms bt dibet routpsrafi ng

of adni RODMOISEAERN FiERERART oMy me s, difh BFBiReca ! 5o ?59%'“H8P'Stcgﬁ‘dmy
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t he scope or operatlveness of the i"'nvention. Generally an ef
'agul ﬁ ;)99| seal af 3 tablet Rapsatesmaly Mptlsemywviﬂ}&ndwnm’ﬁayrmbel dbtwalbly
“wei ght terns .can funor' e er ej ncl ude ut are in
e oy BEtentbhfe tEtdTia s aplegingr colliSs detvaiNss: Japia sy bhai n
tunors S I coﬂi’p? un
(smal | ){:oeﬁtﬂgﬁg lrqon srra cewftﬁ)darﬁ%hﬁhgrargﬂg % HE‘:? Bgl ng n%ﬁéiﬁgét'WES df )
Bur ki t t the adtive agent ancgsobdz cafridrs| and libricants well-kmewn tdithitgge famdliar withanoma
et ast neur ost eQgeni,c oma, oyarian, 31 Decenber 2003
( reti ﬁlﬁ)?és Eﬁf@'%ﬁr“%@%@ Sigqr @ét SR Pertanite: %@P GAMRAUNGShi ch-
respondof pmhbm% ﬁ8tBeeﬁar%uﬁEféré‘&YﬁEtfaﬂﬁ%f%fhétjaesHer]‘fSBfelt%'? will
becone rea y apparent ro
capsule containing for example lactose or mannitol as a binder and a conventional

fillers and tableting agents.
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The terms ,effective amount* and ,effective dose“ as referring to the treatment of

animals is defined herein to mean those quantities of alkaloid which will cause
b ren;issio_n. -or inhibition of growth of the cancer disease in the animal to which it is

administered, without ifnparting an untolerable toxic response. The effective amount

may vary with the way of administration, the administration-schedule, the kind of

tumor, and other related factors, all of which may be varied without departing from

the sco';;e or operativeness of the invention. Generally an effective dose would be

one within the range of about 0.001-100.0 mg/kg of body weightlday.

The terms ,cancer* or ,tumor* as used herein include, but are in no way limited to,
adrenocarcinoma__s, glioblastomas (and other brain tumors), breast, cervical,
colorectal, endometrial, gastric, liver, lung (small cell and non-small celt), lymphomas
(including . *non-Hogkin's|, Burkitt's, diffuse large cell,, follicular and diffuse

Hodgkin's), melanoma (metastatic), neuroblastoma, osteogenic sarcoma, ovarian,




ensui ng description. Detailed description of the invention The inventive

conpounds according to fornula (I) have a pentacycli c 3daDédentber 2008 system
(see for a review Sultanbawa, M U.S., Xanthonoids of tropical plants,
Tetrahedron 36 (1980) 1465-1506). The foll ggi ng natural compounds are

reported as having a simlar S ﬁ% }eggmfrom
Gar ci ni eetirobbastgina( soft twsue@@écomgsegésil 'a’%\(&) &%ﬁ“ﬁﬁb g"ﬁ'}ecﬁh 1966, 56,
232; Ahnmad, A.S. et al., J. Chem Soc. (C, 1966, 772 (structure); Anpne,

A et aFhempiherabyett 1967, 4201 (pnr data, structure), noreilin M
| sol ated from Garci nia norella (see: Rao, B.S., J. Chem Soc, 1937, 853

(isolation); Kartha, G et al., Tetr. Left. 963 45 re)) ;

Nai r, P.Odthefbbjekcts and aduantages@féhﬁ invergion ‘2“ ReSOTE gﬁé% ?’E??Férﬁﬁd&rtﬁ%

(4) i solated from Garcinia hanburyi (see: Asano, J. et al.

Phyt och@mssxmg/dechwoml 815 (isolation, uv, ir, pnr, cnr ' dat a) and

forbeS| one (5) isolated from Garcinia forbesi I (see: Yuan-Wah eong, Leslie
Harrison, Graham J. Bennett and Hugh T.W Tan, J. Chem Research (S

1996 3%’?%%% haHstionaranedaveationat C-5 an i soprenyl side chain in
comon W ydrogen bonded phenolic hydroxy group. Mrellin (3) and

ganbogic acid (2) have a chronene ring systemin conmmon. All conpounds (2)

t 5) h tytlimxdntbodetring
202( d|) rre'?l'?t/gprll\(n 13%&%%}#%&03&%&0%%&@6) ﬁéf/@@rpaka 475 03[ (204 o

system (see fig. 1). However these

corrpoung% QHV(S L& hiredeiv: Su]t!aﬁbamL MU 3 ¢ Xantbeneigs & tiopical Rignts,

conpoun

to f I f_th t 2003
1) thaeéﬁéiémﬁ@g{’aaéf%émac% oaseharanelRiFnRBuods arF ??ﬁa?%‘)’ or

to a carboxyclic ac in gﬁ,) 2.) the condensed di hydrofuran ring in
3, 4- p05|@$8ﬁvlf’9?ns§'§' E}{d"%s $e{%) or instead a pyranone ring is present in

the 2,3-position as in (3) 3.) the ring systemis substituted with an
aa Ongarutfs;ur:zgﬁ (ZS)Il gilactgglfpon?tGa%%ig ?lalnE"ur)gi?(geé"1 Q‘%ér@sa M. et al., Ann.
Chim. (Rome), 1966, 56, 232; Ahmad, A.S. et al., J. Chem. Soc. (C), 1966, 772
(structure); Amone, A. et al., Tetr. Lett., 1967, 4201 (pmr data, structure) morellin
' (3) isolated from Garcinia morella (see: Rao, B.S., J. Chem. Soc, 1937 853
(isolation); Kartha, G. et al., Tetr. Lett., 1963, 459 (cryst. structure)); Nair, P.M. et al.,

Indian J. Chem., 1964, 2, 402 (structure)), h hanburin (4) isolated from Garcinia
hanburyi (see: Asano, J. et al., Phytochemistry, 1996, 41, 815 (isolation, uv, ir, pmr,

cmr data) and forbesione (5) isolated from Garcinia forbesii (see: Yuan-Wah eong,
Leslie J. Harrison, Graham J. Bennett and Hugh T.-W. Tan, J. Chem. Research (S)

1996, 392-393).

These oorupounds have at C-5 an isoprenyl side chain in common with a hydrogen
bonded phenolic hydroxy group. Moarellin (3) and gambogic acid (2) have a
chromene ring system in common. All compounds (2) to (5) have in common a
bicyclo[2.2.2)octene carbon skeleton fused to a 2 2-dimethyl-tetrahydrofuran ring

system (see fig. 1).

However, these compounds show significant structural differences as compared to

the compounds according to formula | of the present invention:



By contrast, the conmpounds of the present invention contain fully
substituted dihydrofuran rings except at carbon 2', f3kBdcerobertzd0dodified
xant hone ring system For the taxonony of Dasynaschal on soot epense Craib
see V.H Heywood, "Flowering Plants of th% Worl d", University Press,

f

Oxford, 1978. Surprisingly, the conpounds thﬁxgr esent mvgntion show
remar kalb) theaDt5 isoprenylsidé chain isxidised to anqld &S WP AEL have a | ow

toxicity. Thus, the, xant Qgﬂe conmpounds according to the present invention
are ne\ﬁaéhﬁxYQ'ﬁ\Rﬂ'Q/ésdﬂ ventive step. The structures of (2) to (5) are

instead
o1 Gyl 2 s e P e oyl o1 oo

hydrog?yraﬁaﬁetﬂm s réh@d‘itemdhee S}pogrtmnpasrm prenyl - side chain ogen
ounded b Cyel o(22 oaoctene, Dbt SARlibSaHoBroHA 6 BRBIPAPLSS 88 A 15

(3) and (5)

By contrast, the compounds of the present invention contain fully substituted

dihydrofuran rings except at carbon 2', fused to the modified xanthone ring system.

For the taxonomy of Dasymaschalon sootepense Craib see V.H. Heywood,
“Flowering Plants of the World", University Press, Oxford, 1978.

Surprisingly, the compounds of the present invention show remarkable antitumor

activity. Moreover, the present compounds have a low toxicity.

‘ Thus the xanthone compounds according to the present invention are new and

involve an inventive step.

The structures of (2) to (5) are summarized below:



si de chain hydrogen bonded Hl~ phenolic ON group O hydrogen bonded H O
phenolic:OH group Forbesione (5) Exanple 1 Isol ation 081 peocémpa2odcne (1;
VR-3016, 0-25637) from Dasymaschal ongsootepense Plant material has been
coll ected in Novenmber 1994 in Doitung, Chiangrai province, northern

Thai | and. Leaves were ait n dried (about 30-35C) for thr ays and
stored i Bg@erzzRhdle DATH m%m | eaves viRiotd2 Hadygne OF D/ sodﬂ%ﬁﬁ'}%ﬂ,were
sequent i a#-‘dwymem ractd xalke (110 [i Y skolptgq| oroor ] f ) and
met hanol  (\180 i thﬁ;%espondl g Cr. : Pn 2

192.7 and 11 ively. The crude u‘ ) 3 pas further
partitioned wiof] s r e - wat er (4. 35

g aber 2003 t 9 ace ‘
litre) and n- bul ang ( |tre) waternto give ethy 0 ~, N-butanol and
wat er fracti in!103.6,| 388.7 and 401.8 gm pectlvely [ The et hyl
acetate fractidon (100 gw

was chr omat ographe wi | i ca ge br ck no.

7734, 1.6 Ky, The exbhasdgiddr (@rem xed with 80 g of the wdrbifii®) gel ),

el uting w tbsedraxt ures of hexane-ethyl acetat&3and et hyl acetate-nethanol .
Fractions (¥80*M , each) were conbined on the asi s of TLCto give a total
of 19 fractions (F to F19). Fractions F7 (1.10 g) and F8 (0.84 gm
eluting with 7-8 %ethyl acet - hexane, were repeatedl yg}h-l“ennt ogr aphed
on silica gel enploying hexae-ipidsnbomeet atbeycais2 Mcert | ng 0l S TEhe
fraction eluted(with 30%efTyl PRt B &2 Rex 4T JAVE a ht] yel | ow sol'i d

whi ch was furthe Caygel, 20% et hyl
acet at e- hexane) l'ization from nmet ‘e : de- net hanol to
give VR-3016 (.
(met hyl eu@dcuhlzm
gi ve addPPPoiar”

recrystallizaty on i Pl
-3016. The

(’ ! P
Hanburin (4) Forbesione (5)
G5 G

side chain

Soctepenseone
(1)

Exémple 1
Isolation of sootepenseone (1; VR-3016, D-25637) from Dasymaschalon sootepense

Plant material has been collected in November 1994 in Doitung, Chiangrai province,
northem Thailand. Leaves were air sun dried (about 30-35°C) for three days and
stored in a cloth bag. Dry powdered leaves (6.4 kg) of D. sootepense were
sequentially extracted with hexane (110 litre), chloroform (107 litre) and methanol
(180 litre) to give the corresponding crude extracts in 204.2, 192.7 and 1187.0 gm,
respectively. The crude methanol extract was further partitioned with ethyl



conpound has been identified as a new nodi fi ed xant hone derivative, which
has' been given the nane sootepenseone 1, on the basi s3btDesgrsben28l03dat a and
single crystal x-ray diffraction analysis. Physico-chem cal data of
soot epenseone (1): mp. 192-193C [a]2(r)D -8, 00, ¢=0.075 in CHCI 3 El emental
anal y5| s: Found: C, 72.32; H, 6.89. C28H32063reqw res: C,72.39, H 6.94.
IR "X éa%t%mmure)m&(ﬁssmre;@ha n-bRAENo 18 litre)water I6ge etbplcacetatey,

Et OH

1428, 1382. W, 213(3, 06 2.18 h) (2. 66
355( 2. mputmﬂspwaterdﬁadnms (nnbé g(é%")d ﬂéﬁﬁ(ﬁm) gs@?fﬁ@? )5,67( 1)7)

339(60), 297(40), 281(8), 241(7), 215(28) 69(90). NMR assignnents: 'H and
13C NMR (300 and 400-Mhz, CDCI3): see separate page 31 December 2003 10

The desgph et fﬁ ct@ér‘??ﬁ@b'gﬁ'l)l\ﬁa§@hmaml‘aphed(di'eslacagel (Merck no.
Char act erlzat on of the structure of sootepenseone. ( i r The |dent|t of
1

s00t epeTEBONt 6&de, ithe ettt wasaprenyixed with 189 gpbthe silicagel. pluingw

et AL i i ke PSS ) BRSSP PRAABRL SO0 Bl 1)

(5o Bt o6 b e e TL L ymcm oy Socetons (o ).
Fractions F7 (1.10 g) and Fs (0.84 gm) eluting with 7-8 % ethyl acetate-hexane, were
repeatedly chromatographed on silica gel employlng hexane-ethyl acetate as eluting
solvents. The fraction eluted with 30% ethy! acetate-hexane gave a light yellow solid
which was further purified by radial chromatography (silica gel, 20% ethyl acetate-
hexane) and recrystallization from methylene chloride-methanol to give VR-3016
(0.2373 gm). The mother liquor was purified by HPLC (methylene chloride), followed
recrystallization in the same solvent to give additional 0.1103 g of VR-3016. The
compound has been identified as a new modified xanthone derivative, which has
been given the name sootepenseone 1, on the basis of spectral data and single

crystal x-ray diffraction analysis.
Physico-chemical data of sootepenseone (1):

m.p. 192-193°C

[o]**D -8.00, ¢=0.075 in CHCl;

Elemental analysis: Found: C,72.32; H, 6.89.

C2sH1206 requires: C,72.39, H, 6.94.

IR, Amax CHCls cm-*: 3560, 3033, 3011, 2980, 2932, 1740, 1638, 1590, 1470, 1428,
1382. '

UV, Amax EtOH nm (log e): 213(3.06), 263(2.18), 326(sh)(2.66), 355(2.74).

Mass Spectrum: m/z (70eV) 464(2%), 436(100), 421(45), 367(17), 339(60), 297(40),
281(8), 241(7), 215(28), 69(90).

NMR assignments: 'H and "*C NMR (300 and 400 Mhz, CDCls).

see separate page



C2- H6. 05(s) Cl, C4, C9a C7-H3.42 (dd)C6, C8a, C5*, C2" C8-H7.50 (d)Cob, O,
C7 Cl'-Hi.40 (d)C2', C3' C2' -H4. 40- CA4'-HL.18(s)C2', G3 Pethber 2003

C5' -HL.60(s)C2', C3', C4' Cl "-CH22. 27 (dd) Cl "-CH21.37 dd- C2"-H2.45
(d)Cab, C8a, ClL ", C3" C4"-HL.28(s)Cx0 3" C5"-HL.73 sC2"; 3" Cl

o B e B Feprocla R BARE O

C40" - HL.
C9a *: suggested correlation 31 Decenber 2003 11 Table 2 "C-n.mr. data of
soof epensone (1) (5 Units, nmultiplicities) C atons and

assi gnnent sSoot epenseone (1) Cl1166.2(s) C2 -92.6(s) C3168.5(s) C4113.6 d
G4al56. 0('s) Characterization of the structure of sootepenseone (1N

The identity of sootepenseone was revealed by analysis of its spectral data i.e. the

infrared spectrum, ultraviolet spectrum, mass spectrum and particularly the 'H n.m.r

and "C n.m.r spectra.

Table 1

'H-n.m.r. data of sootepensone (1) (5 Units, multiplicities)

Protons and | Sootepenseone |long range 'H-

assignments | (1) BC-correlation
(correlated C-
atoms)

C2-H 6.05 (s) C1, C4,C9a

C7-H 3.42 (dd) C6, C8a, C5%, C2"

C8-H 7.50 (d) C4b, C6, C7

C1-H 1.40 (d) C2'.C3

C2H 4.40 (q) -

c4-H 118 (s) C2.C3,.C4

C5'-H 1.60 (s) c2',C3, C4

C1"-CH2 2.27 (dd) -

C1"-CH2 __ |1.37 (dd) :

C2"-H 2.45 (d) C4b, C8a, C1",
c3”

C4"-H 1.28 (s) c2", C3"

C5"-H 1.73 (s) c2", C3"

C1"-CH2 2.58 (bd) C4b, C5, C3",

C1'"-CH2 2.50 (dd) C4b

C2"-H 4.40 (m) ;

C4""-H 1.37 (dd) c2", C3"

C5"-H 1.10 (dd) c2", C3"

C1-OH 13.10 (s) C1. C2,C9a

*. suggested correlation




Cob90. 9(s) C584.6s C6203.6(s) Cr47.1 (d) C8134.1 (d) CB8al33.7(s) C9178.9(s)
C9a101.4(s) C'13.5 C2'91.0 d C3'43.2(s) C4'21.0 C5' 233bDeremieri0082" 49. 6 d
C3"82.9(s) C4"28.9 C5"30.7 C"29.0t C2"'117.8d C3"'135.3(s) C4"'25.5
C5'"16.9 Rel ative stereochem stry: The rel akive stereochem stry of

soot epegsaé)ﬁe (1) has been confirnmed by single crystal x-ray diffraction
anal ysi 5@ ce the absolute configuration is either the stereochem stry

as depi o1 @ch RY. Yt bt SBERIPEAHsoABAY) 8 Urae! nanpreitesy (1)

C-atoms and assignments Sootepenseone (1)
1C1 ' 166.2 (s)
Cc2 : 92.6 (s)
C3 168.5 (s)
C4 113.6 (d)

'|C4a 156.0 (s) _

C4b ' 90.9 (s)
C5 84.6 (s)
C6 203.6 (s)
c7 47.1 (d)
C8 134.1 (d)
C8a 133.7 (s)
Cs 178.9 (s)
C9a 101.4 (s)
c1 13.5(q)
c2 91.0 (d)
Cc3 43.2 (s)
c4' 21.0(q)
c&’ 23.9 (q)

. c1” 26.0 ()
c2” 49.6 (d)
c3” 82.9 (s)
c4” 28.9 (q)
cs5” 30.7 (q)
c1 29.0 (t)
c2" _ , 117.8 (d)
c3™ . 135.3 (s)
c4™ 25.5 (q)
c5™ 16.9 (q)
Relative stereochemistry:

The relative stereochemistry of sootepenseone (1) has been confirmed by single
crystal x-ray diffraction analysis. Hence the absolute configuration is either the

stereachemistry as depicted below



4

or the corresponding enantioneric formthereof. The rel ative

stereochenmi stry as depicted above for sootepenseone (39 Descralbar@003l i d f or
t he sootepenseone derivatives according to fornmula (1), except for those
derivatives where inversion or racrem zation occured under the sel ected
reaction conditions at one or nore of the [ centers at C5, C7,
C-10a, C 12 and C22. x 31 Decenber 2003 repgatl on of derivatives of
soot epenseonel3 Table 3 R1L 0 O O- HC 3. R 3" HC3 H-F H130
cCa (l)r CorrpoundNoR'R2 TR1(oo ji dR3form'ng part of

Sootepenseone -
(1) |
or the corresponding enantiomeric form thereof. The relative stereochemistry as
depicted above for sootepenseone (1) is also valid for the sootepenseone
derivatives according to formula (1), except for those derivatives where inversion or
racemization occured under the selected reaction conditions at one or more of the
chiral centers at C-5, C-7, C-10a, C-12 and C-22.



6acetylditto 7a pharma-ditto oeuticany acceptable counter ion. 8CrC2o-ditto
al kyl - carbo- nyl 9nethylditto 10C2-C o-ditto al kyl 113tReosmben30d3
12benzoyl ditto sub- stituted with - OH or - OCH3 13HHH a-al kyl }3+ suitable
counter cations-for the phenolat anion are, for exanple, Na*, K+, ' % My++,
1A Cat++. HN(Cl. 14 31 Decenber 2003 Preparﬁi on of the conpounds 6 to 13
can be pesoaratibs ot desvativesigf SoatepensepBfenseone (1) by organic chenistry
standard derivati zati on procedures which are well-known to the person
skill edTiableBe art. Exanple 2 Preparation of 1-0-Acetyl-sootepenseone (6) r

(t)
Compound No. [R' R? R’
1 (Sootepen- H R2 and R3
forming part of
seone) the C'7-C"® double
bond
acetyl |ditto
7 apharma- | djtto
f ceuticalty
acceptable
counter
on*
8 CrC20- |ditto
alkyl-
carbo-
oyl
g methy! | ditto
10 C+C# |ditto
alkyl
11 benzoyl |ditto
12 benzoyl | ditto
sub-
stituted
with -
OHor-
OCH,
13 H H H

~ suitable counter cations for the phenolat anion are, for example, Na+, K+, % Mg++, ¥ Ca++, HN(C.
c-atkyl)s+



A solution of 1 ng of sootepensione (1) in 1 m anhydrous acetic acid
anhydride was stirred at roomtenperature for | h. Tha!Berember 2093
evaporated in a water bath under ridduced pressure. Yield: 1 ng of (6) as a
crude residue. For exanple, salts of sootepenseone_ (7) can_ be prepared
accor di n@reparativhafthemmpaunsts to 43 cans bei arcemplishasdheating foOM\et hoden

dor O i echen Chem hods i . y ) v ,
Vol e 6PoOUEPeBSEBNeI3) PYSF BRIk HegRne ETsBlipatict frosutetwhity, o
35 if. S%rew"_wt(g*hés)ggr&m yalieédtin e arui t abl e base can be reacted

wi th one equiva ot epenseone in a suitable solvent and then
evaporating off the solvent or filtrating off the precipitated salt (7). A
sui t abl e base, for exanple, can be selecte fromthe group consisting of

al kali or earth alkali hydroxides or &#2 i c am ne. Methylation of the
OH group (conmpound no. _CHB!' 2 ' f soot epenseone
(1) with diazonethan i n%rﬁbgg%@ﬁ? §F§he n%%gggog@ggssgrapéégwby Must af a;

H shmat; JOCEAH, J.Org.Chem ; 22; 1957; 1644, 1646. Acyl ation of the

OH- group (conpounds no. 6, 8, 11 and 12) can be acconplished B starti from
soot ependesalution)ofi hmgnal septepensinaertdd Hbdm Anhysagesn acelic aﬂ'@sﬁﬂnyﬁfédg%ﬂs

Houben- Véy! hoden d - - 5 ¢ .
Chemi oty #.ﬁeﬁttrgﬁﬁp%n8§@§{;)%a@gﬁﬁﬂ?e?@ﬁm t W BOGSofdle@irPaWiefier bath

Car bonsayfriydrtehliesd pré$strBOXIid!  ng bf atdrade résidueat i ves) ", pages 691
1 f. Al kyl arﬁon of thgrO-l- group at g@l (a)fr‘bgci)und no. 10) can be acconplished

starting from sootepenseone (1) in analogy to the standard procedures and
b [ t andard t d ' ' -

O gani SoHfl SruRiee §80F ohsRelopsTSeRaRE) AR HEH g roza ShaRe et ang, |
SOt i on. KalufR: 3 iecrib ORI HULBELYNEY Wt ey CToansonen Ohemiepar { 3",

Georg Thi'e uttgart, 1965, "‘pages 49 if. Hydrogenation of the
i sopr eny| (nffho8a & dagdnie chemistry)o 4tthedition 1963, vajume®idnd (wherein R2 and

per  or med SpeTEBRYEHINGHDEBAL( Y BR CIEPUBRETT BE LR ANBee D Totben. veyl ,
Met hoden @51 oPelaMpis G E4f/AEnt 0T SRtkble basedsdh beGBadtediwih ondidquivalent
of sootepenseone in a suitable solvent and then evaporating off the solvent or
filtrating off the precipitated salt (7). A suitable base, for example, can be selectéd
from the group consisting of alkali or earth alkali hydroxides or an organic amine.

[ 4

Methylation of the OH-group (compound no. 9) can be accomplished starting from
sootepenseone (1) with diazomethan in analogy to the method as described by
Mustafa; Hishmat; JOCEAH,; J.Org.Chem.; 22; 1957; 1644, 1646.

Acylation of the OH-group (compounds no. 6, 8, 11 and 12) can be accomplished
starting from sootepenseone (1) in analogy to the method and reagents as described
in Houben-Weyl, Methoden der Organischen Chemie (methods in organic
éhemistry), 4th edition 1985, volume ES, “Carbonséuren und Carbonséure-Derivate

(carboxyclic acids and their derivatives)", pages 691 ff.

Alkylation of the OH-group at C-1 (compound no. 10) can be accqmplished starting
from sootepenseone (1) in analogy to the standard procedures and by qsing
standard reagents as described in Houben-Weyl, Methoden der Organischen




edition, volunme I1V/1c, "Reduktion (reduction), part |I", Georg Thienme Verl ag
Stut'tgart, 1981, pages 15 ff. Biological activity: Tha1Oesgebad0d3cor di ng
to the invention are |l ess toxic than the standard conpounds (see table 1).
On the other--hand, soot epenseone (1; D256§Z) is nore active in the

hol | ow-fi ber test as the standard conpounds (see table 3). r Table 1:

Toxi ci t Chefnie gotetheds kpoagdriic 256813ty Mt ediians Y WHRIMYS.. p. ni ce)

Soot epenseone (1; D 25637> 100 Actinomnyci ' i fedaddr i am
cinca. ‘Ragpstfidarhindungen .Wgﬁﬂtq’é‘ﬂg&i‘ %ﬂgﬁgﬁségséslbgﬁﬁ'g t he rggsul ts:
Soot epe |,§§§-}t t times |l ess toxic than Actinonycin D, about 16
tinmes ﬁwx C I‘éaa%% Iﬁgsti n, and 60% and 20% | ess toxic than
Adriamycin resp. Bleonycin. 2. In vitro antitunor activity (XTT
proliferation/cytotoxicity test)

The, XTT- 7ech7QL i bed
by D, A Hycliaganatian ofih iseerearl G dauitis BRLEHGR FE Cdan tigigBotRgcr ! o°
4827-4833, Th | .of | I ch
i bi t SVBPERIR 598 B nb ShBnPlad e Sact 8 rROEER Homd Bofipand e 0! €
fol | ow ggn;’wgé&aﬁhea stbRBlafd PRécsti fes Headelsibeddon exampibimtostiens

0

referre s ED 50 and activity is indicated for ED 50 | evel 3%&. s 30
g/ m . ThWeglsWéfodenaderDrganisohen Chemefarathadsin erganic caeiy)iler i al .

bl ow | patia.Sokm3IpS o PRI pEr " GERRP TR Vereamtngs,

1981, pages 15 ff.

Biologica! activity:
The compound according to the invention are less toxic than the standard
compounds (see table 1). On the other hand, sootepenseone (1; D-25637) is more

active in the hollow-fiber test as the standard compounds (see table 3).

- Table 1: Toxicity of sootepenseone (D-25637)

Compound LD50 (mg/kg i.p. mice)
Sootepenseone (1; D-25637) > 100

Actinomycin D ca. 1

Vinblastin ca. 6

Adriamycin - ca. 40

Bleomycin ca. 80

L.p. intraperitoneal

Discussion of the results: - - . _
Sootepenseone is at least 100 times less toxic than Actinomycin D, ab_out 16 times
less toxic than Vinblastin, and 60% and 20% less toxic than Adriamycin resp.
Bleomycin. '

2. In vitro antitumor activity (XTT proliferation/cytotoxicity test)

The XTT-assay was carried out as described by DA chdiero et al., Cancer Res.
48 (september 1, 1988), pp. 4827-4833. The results of this procedure are expressed
as that dose which inhibits growth by 50% as compared to control grqwth gfter 45
hours following application of the substance. The dose value as obtained is referred
to as ED 50 and activity is indicated for ED 50 levels of < 30 pg/ml. The smaller the
ED 50 level, the more active is the test material. The activities of sootepenseone (1)
‘obtained in Example 1 are reported below in Table 2.



Soot epenseone (1; KBl.74 D 25637 L12101.74 SK-OV-31.74 LNCAPl. 74
Acti'nomytin DKBO. 17 L12100. 17 SK-OV-31.74 LNCAPO. 17 Ad3i BetéermbdtB0037
L12100. 017 SK-OV-30.17 LNCAPO. 17 Bl eonmyci nKBO. 17 L12100. 017 SK- OV-30. 17
LNCAPO. 17 Vi nbl asti nKB0. 17 L12100. 017 SK- OV-30. 17 LNCAPO. 17 KB: epi der nmal
carcinoma of the oral cavity L1210: mce |ynphatic | eukem a LNCaP:

| ynphorma Talllag: asi s of prostate carcinonma SK-OV-3: human ovarian carci nona
MCF-7: human breast cancer Discussion of the results: D 25637 has a

si gni i cRBLnAYURdCe! act 1 VI [hcalfiest all tested tYED5@pig/mili nes. 31

Decenber e epenseons (1. KB 1.74
D-25637)

L1210 1.74

SK-OV-3 1.74

LNCAP 1.74

Actinomycin D KB 0.17

L1210 0.17

SK-OV-3 1.74

LNCAP 0.17

Adriamycin KB 0.17

' L1210 0.017

SK-OV-3 0.17

LNCAP 0.17

Bleomycin KB 0.17

L1210 0.017

SK-OV-3 0.17

LNCAP 0.17

Vinblastin KB - ]0.17

L1210 : 0.017

SK-OV-3 0.17

’ LNCAP 0.17

KB: epidermal carcinoma of the oral cavity

L1210: mice lymphatic leukemia

LNCaP: lymphoma metastasis of prostate carcinoma
SK-OV-3: human ovarian carcinoma

MCF-7: human breast cancer

Discussion of the results:

D-25637 has a significant anticancer activity against ail tested tumor cell lines.



IT 3. In vivo antitunor activity of sootepenseone (D 25637) (hollow fiber
assdy) The hollowfiber test was carried out as descri¥eletemidd20da G

Hol l'i ngshead et al. in Life Sciences, Vol. 57, No. 2, pp. 131-141, 1995.
The results are shown in table 3. Table 3: .1.c. subcut aneous i.p.
i ntraperitoneal KB: epidermal carcinoma of t or al 7: human

br east cas]dam@awummmpoasmtemnsnpnm(ﬂﬁﬁém (hq*ll%f b?ﬁﬁﬁﬁ@;ke I\/CF 7
Soot epen-  seone (1; 4 x 10 i.p.S. C 4941 0-25637 Actinonycin D4 x

. S. C 40-150 Ad 4 4 i.p.S,C 5241 Bl
Vinbl ast imehohc'@%cérgesxmaa'saw Sjib8s destHod Bylidefiadai s ﬁOEf’ﬂ@%E%?d %t al.
ti o1 nh B 5;@50 tdHwn i
\nfﬂlgl th : \F/? /&('elgﬁag'%@i ﬁzarp@??' (lgﬁ}ael,‘ﬁar? néar éaséj It'g{? |e ve as g‘ teaobrifla n
(53% . Moreover, against the MCF-7 cell line D25637 showed an as strong

anticanc efét3w ty (41 % as adriamycin, while Acti nonycin D, Bleonycin
and Vi nbl astl n enhanced tunor growt h (negat | ve I nhi bition values indicate

I NCr eas e pih——eet—gr-gnt-h—c-erparea—to—tmt Tt Bl Decenber
2003 C a Gﬁ’mﬂou‘)@con&ﬁﬁﬂj acco GPF@“PB ge%ﬁg"&q HPMcfﬁ lUHgY
(mg/kg) KB MCF-7

Sootepen- 4x10ip. |s.c 49 41

seone (1;

D-25637) _

Actinomycin D |4x0.1i.p. |s.c. 40 -150

Adriamycin 4x4i.p. s.C. 52 41

Bleomycin 4 x8i.p. s.C. 53 67

Vinblastin 4x0.65i.p. [s.c. 13 -165

KB: epidermal carcinoma of the oral cavity
MCF-7: human breast cancer

s.c. subcutaneous

i.p. intraperitoneat

Discussion of the results:

D-25637 is more active (49% inhibition) against the KB tumor cell line than
Vinblastin (13%) and Actinomycin D (40%), and nearly as active as Bleomycin
(53%). Moreover, against the MCF-7 cell line D-25637 showed an as strong
anticancer activity (41%) as adriamycin, while Actinomycin D, Bleomycin and
Vinblastin enhanced tumor growth (negative inhibition values indicate increase in
cell growth compared to untreated control group).



18R 0'0 Il I, '"l'l oYO S'" 16"' >¥Y]~\-/ HC 17J. ~. 1 3 tom R
Cl--H3 HICCH3 R3 .3 H3C (I) r j _ ..ice g wherein R31Dscembg?d®en atom
a nmethyl group (-CH3), a C2-C8 al kyl residue, a formyl group (-CHO; an
acetyl residue (-COCH3), -CO C2-6-alkyl,. CO C3-8- cycloal kyl,

-CO- C6-18-aryl or -CO C7-24-aral kyl residue ¥ach having optionally one or
nore substituents selected fromthe group consisting of -OH -SH, -NH2,

- NHC1- 6- cadiikigt . - N(Cl1-6-al kyl) 2i - NHC6- 14-aryl, -N(C6-14-aryl)?2, .

-N(Cl 6 al kyl) (Cs.14-aryl), - NHCOR2, -NO2, -CN, -(COR3, -(CS R4, -F, -d,

-S 06- 14 a&;ﬁ%&@@é&%g%gg&é{éngﬁ&npﬁlﬁcﬂfg? stsaf]:és6 ?lnléglpéndent ly of

each other for a hydrogen atom -Cl.6-alkyl, .-OCL.6-alkyl, -OC6_14- aryl,
-NH2, - NHCL. 6-al kyl, -N(CL.6-al kyl)2, -NHC§ Rb4 ryl, -N(C6_14-aryl)2,

-N(C1. 6- alkyl)(C6.14-aryl), -S-Cl.6-al kyIH -S- . 14- aryl residue; a
- COO- C1. 6-al kyl residue having optlo/nai\y /gw"\m)re substituents sel ected
from the group consisting of - NHC1. 6- al kyl ,
-N(C1. 6-al kyl )2, -NHC6. 14-aryl, NE\G&;JA ),tL\)Z,A3 -
-N(CL. 6-al kyl ) (C6- 14-aryl), ~ NHCGRB >0 CNY - (@) RO, -(CS)Rl, -F, -
2 - —
H,C 1,,74\_ . HC -

R <':|'-QH3 HC  CH,

wherein

R' is a hydrogen atom; a methyi group (-CHa), a C-C, alkyl residue,

a formyl group (-CHQ); an acetyl residue (-COCHjs), -CO-Cz-s-alkyl, CO-Ca-s-
cycloalkyl, -CO-Cs-1s-aryl or -CO-Cr4-aralkyl residue each having optionally one or
more substituents selected from the group consisting of -OH, -SH, -NH,, -NHC-6-
alkyl, -N(C1-g-alkyl);, -NHCe~14-aryl, -N(Ce-14-aryl)z, -N(Cy.s-alkyl)(Ce.14-aryl), -
NHCOR?, -NO,, -CN, -(CO)R?, -(CS)R*, -F, -ClI, -Br, -l, -O-Cys-alkyl, -O-Ce.14-aryl, -O-
(CO)R?, -S-C,¢-alkyl, -S-Ce14-aryl, -SOR®, and -SO2R’, wherein R? to R stands
independently of each other for a hydrogen atom, -C.s-alkyl, -O-C,.¢-alkyl, -O-Ce-14-
aryl, -NH2, -NHC1-alkyl, -N(Cs-alkyl)z, -NHCe.a-aryl, -N(Cesa-aryl)z, -N(C1.s-
alkyl)(Cere-aryl), -S-Cys-alkyl, -S-Cs.re-aryl residue;

a -CO0-C,¢-alkyl residue having optionally one or more substituents selected from
the group consisting of -OH, -SH, -NH,, -NHCs-alkyl, -N(C,¢-alkyl),, -NHCe.14-aryl, -
N(Ce14-aryl)s, -N(Cys-alkyl)(Cea-aryl), -NHCOR®, -NO,, -CN, {CO)R’®, -(CS)R", -F, -
Cl, -Br, -, -0-Cy¢-alkyl, -O-Ce.14-aryl, -O(CO)R", -S-Cy6-alkyl, -S-Ce.14-aryl, -SOR",
and -SO2R", wherein R® to R" stands independently of each other for a hydrogen
atom, -C,¢-alkyl, -O-Cy¢-alkyl, -O-Cs.14-aryl, -NH2, -NHC,s-alkyl, -N(C4.¢-alkyl),, -
NHCe.14-aryl, -N(Ce.1-8ryl)2, -N(C;s-alkyl)(Ces 14-aryl), -S-Cie-alkyl, -S-Ce.14-aryl
residue;

a -CONR™R" residue wherein R™ and R stands independently of each other for a
hydrogen atom, -Cys-alkyl, -O-Cys-alkyl, -O-Ce.14-aryl, -NH;, -NHCs-alkyl, -N(C1.6-



a, -Br, -1, -0-Cl.6-alkyl, -OC6.14-aryl, -O(COR', -S-Cl.6-alkyl,
-S-C6.14-aryl, -SOR12, and -S02R13 , wherein R6 to R13 stands

i ndependently of each other for a hydrogen atom - C1. ¥\ Reggmber 2003
-O-Cl.6-alkyl, -OC 14-aryl, -NH2, -NHCL. 6 | kyl, -N(CL. 6-al kyl) 2,

NHC6. 14-aryl, -N(C6. 14- aryI)2 -N(Cl 6- al k ) C8. 14- aryI) -S-C1{ - %

- S C6. 14aliyi] -NiHEsi danyl, N(CeoananylRI N(Csi-a encAfY R-I-Grrakyh -S

i ndependent |y, of each other for a hydrogen atom - Cl1. 6-al kyl ,

- O Cl. 6-BY\E@SIAU). C5- 14-aryl, -NH2, -NHCL. 6-al kyl, -N(Cl-6 31 Decenber 2003

19 @l k%r){c?uuw:_tgéiééq%i’écte %ﬁﬁhé’fg?édé L3nsidig &F ah kiKali(Pearthr alkatl )

-S-C -6 -ar residu coyn erwc t|on sel ecﬁ] d fgom
t he groqﬁegpim gumgsq_hanaal Ka| Car+, Mgth, BRERIR'IRTE) wiereiniR taRTi +,

Na+, Ca++, My++, NR16R17R18R19( wherein Rs to Rl

i ndepencsﬁandqll‘lﬂepsﬁ@enﬂv wéreaCBrotBehf»%r% gﬁr%gwfgmgre adfséﬁgglref"«gé'fadue;
R2 and R3 elther formpart of the Cl17=C18-doubl e bond or are each hydrogen,
or a tautp An enantione gl engql s e | ogically
accept akﬁeaﬁﬁﬁ Qﬂheg PVHtp@r{ﬂgw ol Mﬁ%éobﬁgére%__é%_li '2% x@%ﬁ'd
according to formula I of claim1l, wherein R is a hydrogen atomand R2
and R3 formpart of the CL7=C 8- doubl e bond ( Soot epenseone) 3. A process

for th f t f d 1
(or, e SEOU GELL o0l B GO, SRSl Ml ST dphyBbiodbal 1
C' =Cl8 tSbl §§9&M§t@&fe@eaﬁér miRURSs iegreof.he steps of (a) extract| ng

| eaves o synmasc on soot epenseone Graib, Annonaceae successively with
',o\>gani c solvents in an order of increasing polarity, (b) partitioning the

i sci bl e2pppEPasgRreordaatoma i Gofstel R alffbed dont a@", ¥
winTraR %@?ﬁ%ﬁhﬁ%ﬁ“%ﬁ%&??p%ﬁ?ﬁ‘%e( Bong? p“%‘?"‘%‘;?’f‘%%???t pur’ 11 oat 1 on
by recrystallization. 4. A process for. the rranuf acture of a conpound
. ? fgﬁ{ ? 'hQ gA?p;]cggé££cﬁsti1e?{fgaépfaaig;raré|q&jﬁwegr(rggor&ng aéosbrain(‘gotﬂrﬂaﬁhu%altéf%rl‘aiﬁ?]l St Ed,
claim 2, wherein R is a hydrogen atom and R* and R® form part of the c=C"
double bond (Sootepenseone), comprising the steps of
(a) extractmg leaves of Dasymaschalon sootepenseone Graib, Annonaceae
suocesswely with organic solvents in an order of increasing polarity,
| (b) partitionirig the crude extract of the highest polanty with a mixture of water and
slightly miscible polar organic solvent,
(c) purification of the organic extract by chromatography with suitable solvents,
(d) optionally repeatihg step c) with fractions containing sootepenseone, and
(e) optionally purification by recrystallization.
4 A pr;Jcess for the manufacture of a compound according to fd'rmula lof claim 1,
wherein R is a counter cation selected from fhe group consisting of an alkali or
earth alkali metal ion such as Li+, Na+, K+, Ca++, Mg++, NRRVR™R"(+), wherein
R'"to R stands independently of each other for a hydrogen atom or a C+-Ce-alkyl
residue a hydrogen atom, and R? and R® form part of the C"”"=C"* double bond,
comprising reacting a compound according to formuta 1 of claim 1, whereinR' is a
hydrogen anion, with at Ieast one equivalent ofa suitable inorganic or organlc base

by methods known per se to obtain the corresponding phenolate salt.



earth.alkali netal ion such as Li+, Na+, K+, Ca++, My++, NRL6R17 R18R19(+),
wher'ein 'R16 to R19 stands independently of each ot her3f Decembsd2cdgen at om
or a Cl-C5-al kyl residue a hydrogen atom and R2 and R3 form part of the
C17=C18 doubl e bond, conprising reacting ﬁ conpound according to fornula 1
of claim1, wherein R is a hydrogen anidf, with at |east one equivalent
of a suitable inorganic or organic base by nethods known per se to obtain

e o R haces i e Sha et SRR B ot PoFOERAL o
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hydroge conprising step of reacting a conpound according to
cl ai m lpydmdireatonty comprising theatep of esactirlg asdnmpouridaccardingttosiainih R

gr”daffg eivﬁéTe.?fé‘ b thes meariag @528 i &%?rﬂad%m%df e REana R iR cc
untr ci noRi & &G Ryt E AT PHERREGEA TS Brogie d dndinct @”of%n%"az'r%up

(- CHO ; cafdl gqg;glmétﬁgu%vénﬁ@ﬁbﬁ , -CO C2-6-al kyI COCB 8- cycl oal kyl ,
- CO 06- 16 aryI or - CT- 24-aral kyl residue each havi ng optlonally one or

nore substi tuents sel ected fromthe group consisting of . -OH, -SH, -NH2,

- NHC, - 6- al k -N(C, - 6- fk

NG eﬁgf-\( foceeh 16%ihe: Pianurd s i Sogpdtid apoot Wfﬁ‘?@é‘da‘mg a,

-B 6- | lgyd CH

-SECG 1Zmar eﬁ'R '%él%émy Q%Q%‘%ﬁ&e% @Eiﬁﬁsﬁr&? %dl:a%((andent)l y of

" each ot mawm ﬁ?duei(-maﬁl-a) ,6B0-0z4s-alkyl, IG0-Crerysioalkyl, kGO-Coaw @Y1 ur y | |

-NH2, -NHC1. 6- -N(C H

IN(C. . 6.CPKG 1y cersiil rapiias, cacts havigbipmtianaty ore.d fors, shbstiugitsEaletied
oo G iR 5 oré G EBHEISRAY dIORRLSHIANH, mﬂmrrémwe-ﬁfmes-atwaﬂtwﬂ%w ed

from the g of - NH2, - 3
-N(CL. Ga@yknyeg-um MCydlky DOk g AHCOR”, N, -C -(CO)R -(CS)R",

SNeL o k) B0 S A iyt DG e B o Dl SRk B
o ot EORY ang TR wiiilein R sthiRisinaeBEndentyiér éé@ﬁ\dmerrfdeaendent ly
¢ hydrogen atom, -CHs-atkyl -0-Cys-alkyl, -O-Ce.14-aryl, -NH2, -NHCs-alkyl, -N(C1.¢-
alkyl)2, -NHCG.u-aryI, -N(C,-,“faryl)z, -N(Cw-alkyl)(CW-aryl), -S-Cyg-alkyl, -S-Ce.14-
aryl residue;
| a -COO-C,¢-alkyl residue having optionally one or more substituents selected from
the group consisting of -OH, -SH, -NH, -NHC,¢-alkyl, -N(Cwalkyl)z, -NHCg.14-aryl, -
N(Ce1s-aryl)z, -N(C1-alkyl)(Ce1a-aryl), -NHCOR®, -NO, -CN, -(CO)R?, {CS)R", -F, -
Cl, -Br, -, -O-Cy¢-alkyl, -O-Ce4-aryl, -0-(CO)R"", -S-Cy-alkyl, -S-Ce1rs-aryl, -SOR",
and -SO2R"™, wherein R® to R" stands independently of each other for a hydrogen
atom, -C,.e-alkyl, -O-C,s-alkyl,.—O-C&1i4aryl, -NH2, -NHC¢-alkyl, -N(C1.c-alkyl)s, -
NHCe.14-aryl, -N(Ce-ra-aryl)z, -N(Cis-alkyl)(Ces4-aryl), -S-Crs-alkyl, -S-Ce14-aryl
residue; |
a -CONR™R' residue wherein R' and R* stands independently of each other for a
hydrogen atom, -C,.s-alkyl, -O-C1.s-alkyl, -O-Ce.r4-aryl, -NH2, -NHCs-alkyl, -N(C1.6-
alkyl),, -NHCg.4-aryl, -N(Cs.14-aryl), -N(C1s-alkyl)(Cea-aryl), -S-Cis-alkyl, -S-Ce-14-
aryl residue and wherein R? and R® either form part of the C"=C"¢-double bond or
are each a hydrogen atom, comprising the step of reacting a compound according to
claim 1, wherein R' is a hydrogen atom or a counter cation selected from the group



atom -Cl.6-alkyl, -OC,.6-alkyl,.-0-C6.,a-aryl, -NH2, 2 |,
“N(C,.6-alkyl )2, - NHOB. 4-aryl, -N(Ob-14-a.ryl)z, o) Debemberdos

-N(C, .6-al kyl)(Ce.,4-aryl), -SC,-6-alkyl, -SC6-14-aryl residue; a

- CONR14R15 resi due wherein R14 and R15 stgnds I ndependent | y -of each other
for a hydrogen atom -Cl.6-alkyl, -OC, Aal kyl, -OC6.14-aryl, -NH2,

-NHC, . - al kyl .. - : ARG Rek4t i 14 Ta++, Mg++,
SN 01_63%8\%&?}'5‘? g&s%ﬂ%@wﬂeéﬁgﬂle- alell‘éT Wééucgsh?? el K dag? and
wher ei n NERSRMR'HR"@i)vitesreim RTF feeRi® stantilindependestlyiofippehigdier B @ are each

a hydrogen atom conprising the step of .reacti a .ding to
cl ai m 1 hydhegesi ator of 8 QV%I%éﬁS&{&@mwé %S&‘ggﬁ{ee?&g’[ﬁ}%&s%@gggﬂg from
the group 31 Degenber_ 2003 LS4 B mBtriddkrhbwAr, d h al kal i

et al iaﬁagaewnéﬁem?em%%?* Ré,&e?gé:@fb%df%?b 9NR16R17R18R‘ 9(+) wherein R16
to R19 stand independently of each other for a hydrogen atomor a

Cl- Co6-al kyl residue, with a suitable alkylatin r acyl ating .. t in
the preskrkeompoahd accordingao ferseulgyl of %ﬂhé&%%ﬁ%ﬁséem%’?!éﬁmound
according to formula I of claiml or 2 for use as a nedicanent. 8. A
conpound according to fornula | of claim1 or claim2 for use as an

ant i cane A cé%%hnd%ccéraﬁﬁgitgﬁaﬁﬁma‘ D6f d1a#n Hrort dlairh efatr usetanan @rficanseor

ani mal ase, contal ning east one conpound according to fornula | of
claim1l agertl aim 2, optionally together with commonly used physiol ogically
acceptable carriers, diluents and/or excipients. 10. A nedicanent for use
in the treatnent of a human or ani mal cancer disease, containing at | east

one conpgu hibrt reiltEedtnfiint OF &l tiirhaArorcdriinal diseaspt contdihing
t oget herQ\MRt gﬁggmﬁ%%hfg)ru%é{imgﬁssﬁ)l ogically acceptable carri eri?),n@ﬂi | uent s

and/ or extlepisEohs cofriboudseaadordingotaformulantebrlaimy PLCRHR HsIoR! Yelaim1
or claim?2 for the manufacture of .a nedi.ca 0.t ire hunman
. or ani natog@therayigh commaeRly UsedPhy SEmhéérn%ghlt#get%ﬁ'%isﬁﬁflggﬁ&o?ﬁ%@gi m 1

or . claim2 for ,the manufacture of a nedicanent for the treatnent of
cancer . excipients.

10. A medicament for use in the treatment of a human or animal cancer disease,
containing at least one compound according to formula | of claim 1 or claim 2,
optionally together with commonly used physiologically acceptable carriers, diluents

and/or excipients.

11. Use of a compound according to formula  of claim 1 or claim 2 for the

manufacture of a medicament in the treatment of a human or animal disease.

12. Use of a compound according to formula 1 of claim 1 or claim 2 for the

manufacture of a medicament for the treatment of cancer.

13. A process for the manufacture of a medicament according to claim 9 or 10,
characterized in that one or more compounds according to formula | of claim 1 or'
claim 2 are processed, optionally together with commonly used physiologically

acceptable carriers, diluents and/or excipients, into an appropriate pharmaceutical

form.



13. A.process for the manufacture of a nedicament according to claim9 or
10, ‘characterized in that one or nore conpounds according to foraula | of
claiml or claim2 are processed, optionally togetrmn3NP q?mﬁﬁh%gﬁgy used
physi ol ogically acceptable carriers, diluents and/or excipients, into an
appropriate pharmaceutical form 31 Decenber 2003 22 14. A conpound
according to formula | of claim 1 obtainable by the process according to
any one of claims 3 to 6 22

14. A compound according to formula | of claim 1 obtainable by the process
according to any one of claims 3 to 6

-



