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i'nvention relates to novel xanthone conpounds, their prep%aﬁﬁﬂm
a nedicanment. More particularly this invention is directed t
“isolation of the novel xanthone natural product soot epenseo ﬁﬁﬂ\ﬁm\“\“\\\“\“\“\
Dasymaschal on soot epense ﬁ@% ‘iﬁl{m{@ i dentificati
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agents with chenot herapeutic value in the fight agai nst cancer 1S _gbyj,ou
a nmedical: problemof high inportance. But the developnent of ne ﬁ)rugs |n
t he j{}%{ fleld is a difficult task given that anticancer agents. nust be
| et hdntredygt ?'ﬂcapam tate tunor cells, but they should not, cause
excessive danmage to nornmal cells. At present the state of knowl edge in
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- Field of Invention

Canceris perhaps one of the most actwe antl-human factor operating in-the worid
today, and efforts are being made all over the scientific world to prevent and
eradlcate it. ' _ _
| New agents with chemotherapeutlc value in the fi ght against cancer is obvrously a
. medical problem of high tmportance But the development of new drugs in the cancer
i eld is a difficuit task given that adnticancer agents must be lethal to, or mcapacatate
) tumor cells, but they. should not cause excessive damage to normal cells. At present
 the state of knowledge in cancer biology and in medlcal chemistry does not warrant
” . the desugntng of new classes of molecules which may be effective antitumor agents
. Despite the great progress made in cancer blology. moleoular pharmacology,
' phannaeok_metuc_s, medical chemistry and allied fields, the knowledge sought after, is

still elusive.

| 'Slnce the concept of chemotherapeutlc treatment of mallgnant dtseases had come to -
the forefront during the last. decades plant principles and their derivatives have
‘been intensively tnvestlgated by saentrsts all over the world as new antitumor
inhibitors. Exampies for important anticancer ‘agents of plant origins are the alkaloids -

vmcaleukoblastme (vunblastlne) and leurocristine (vnncnstme) both |solated from



vi ncal eukobl astine (vinblastine) and | eurocristine (vincristine), both-
I solated from2(6 March 2007 Cat haranthus roseus. A corrprg%gr%ll 2%\6'
on natural products as anticancer agents is given by Shra i'nha “a
Audha Jain, in. Progess in Drug Research, Vol. 42, pages 53-132 (1994)
Basel (Switzerland). Summary of invention In accordance with the present
invention there are provided novel cytotdxic xanthone conpounds of the
gener C1lcCH
3} <2 Gl hths e s A SalporbpinSiEtevididhr Aol bioduds A EnucholTT by
gr oup dgddtdls gﬁreﬁ%ﬁ@h@édﬂﬁi Sieisa dinel Aadhar.mﬁh e BupgesECHODrugRereargh,
resi due (- COCH3), -al kyl, CO C3- 8- cycl oal kyl, -CO C6-18-aryl or
- CO- CMalaftd| Rgges 531-‘&@%(13%%41) ﬂaﬁﬁ?'r@“&'ﬁﬁ?f@ml y one or nore substituents
selected fromthe group consisting of -OH -SH, -NH2, -NHCl-6- alkyl,
-N(C1-6-al kyl ), -NHC6-14-aryl, -N(.C6-1 | aryl)2, ' ' '
N(Cl %Jﬂ{,hxh)(,f:ﬁ‘%@é,yl), - NHCOR2, -NC2,- -CN,. -(COR3,'-(CS)R, -F,
-0-C1 -alkyl, -0-Ce_14-aryl, -0 (COR5, S-Cil4-alkyl;
-S—OB 14-aryl., -SOR6, and -SQ2R7, wherein R2 to R7 stands

" In accordance with the present invention there are provided novel cytotoxic xanthone

compounds of the general formula (1)
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wherein -

Rlisa hydragen atom; a methyl group (- CH3) a Cz-Ce alkyl residue,
a formyl group (-CHO); an acetyl residue (.-COCH;,), —CO-Cmfalkyl, CO-Cye
.cy'cloalk_y'l, -CO-Cg-g-aryl or —C_O":Cm.,-'aralkyl residue each having optionally one or

- more substituents select'ed -from.the g'rdup consisting of -OH, -SH, -NH;, NHC ¢-6-
alkyl, -N(Cy-s-alkyl)s, -NHCe-1a-aryl, N(Ce-1-aryl)z, -N(Crg-alkyl)(Cora-aryl), -
NHCOR?, -NO,, -CN, {CO)R®, {CS)R®, -F, -Cl, -Br, -, -0-C.c-alkyl, -0-Cercaryl, -O-

~ (COIR®, -S-Cys-alkyl, -S-Cerc-aryl, -SOR®, and -SOZR’, wherein R? to R’ stands
“independently of each other for a hydrogen atom, -Cyg-alkyl, -O-Cys-alkyl, 'O'Cs.u
-aryl, -NHa, -NHC¢-alkyl, -N(Cu;-alkyl)z, -NHCg.1-aryl, -N(Cers-aryl):, N(Cis -

. a'W‘)(C&u‘a‘Yl) ‘S-CtvalkY' ‘S'Cs-u-afY' residue;

o a -COO-Cm-alkyl residue having optlonally one or more substltuents selected from
the group oonmstmg of -OH, -SH, -NH, -NHCs-alkyl, -N(C1¢-alkyl),, -NHCc,waryl -
N(Cs.“-aryl)z. -N(C1.s-alkyl)(Csrc-aryl), -NHCOR®, -NO,, -CN, {CO)R?, {CS)R", -F, -

CI -Br, -I; -O-C-allkyl, -O-Coararyl, -O{COR", '-S-Cm-alkyl S-Cowcanyl, -SOR™,



-

I ndependently of each other for a hydrogen atom -Cl.6-alkyl,
-0-Cl.6-alkyl, -OC6.14- aryl, -NH2, -NHCL.6-al kyl, NC, .6-alkyl) 2,

-NHC6, 14-aryl, -N(C6-14-aryl)2, -N(Cl.6- alkyl)(C6. 14-aryl )26 MarGCh @-calkyl ,
.'=S-Csl4-aryl residue; a -COO Cl4;-al kyl residue having optionally one or
nore substituents selected from the group consisting of -OH, -SH, -NH2,

. -NHC1. 6=-al kyl-; -N(CL.6-al kyl)2, -NHC6.14-aryl, = N(C6-14-aryl) 2.

-N(ClGaIkyI)(CG_j caryl). -NHCORS, -N2, -CN, -(COR9, -(CS)RIO, -F. 12
cl, O Cl, 5-al kyl, -O C6. 14- aryl3-O(CO)R -S-Cl. 6-al kyl ,
"S- C8. @n«&@@m émQ@W dh RBtareissindepBoRRNt w86 oﬂ%ﬁf@r B’ hysdr@@@-ﬁ

d her  f hyd t - Cl. 6-
5 a1: Byl °ér§%lkyfmq§cl«£%%eg- a0 RYHC oty Bt dealky, -

W a6 sl CorethEr srfr Rl Recerdng
|ndeperr68lddez of each ot her for a' hydrogen atom -Cl.6-alkyl,
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a hydrogen atom or a resi
the C' mbrem| e bond or are each hydrogen or a tautoner, an enantiomner,

.an st.er or .a SI ol bgi cal acceptabl e salt or a soI vat e t her eof
4 880 er Lt 4 5

m xtures d(,f & grahEensstinaef an Adalioon eantiziadkali-above
th 16¢5 17 th
e e o N NG e

remai ni-ng positive C conpensa
physi gll@g@@@ﬂql@nfhcoépadb bdwezrﬁoora hydi‘o@hﬁgemfbr a 0Cs-a pé%guecorrpound
accor di | Sied rogen atom an
A e equere*orm part of the C'7 =& double bond or are each hydrogen
. ora tautomer an enanuomer an stereo;somer ora physnologacauy acceptable salt or -

a solvate thereof or mtxtures thereof.

n the case of a compound according to forﬁiula 1 above in the form of a phenolate
with a di- or muiltivalent counter cation, the remaining positive charge canbe
- compensated by association with a physiologically acceptable anion such as CI- or
OH-. o |

. The novel compound according te formula (, whereln R'isa hydrogen atom and R*
. and R3 form part of the c"- C18 —double’. bond; has been given the name
sootepenseone 1 )

According to another aspect of the invention there is provided a process for
manufacturing a compound according to formula I by isolation of sootepenseone (1) .
: ~f(dm the leaves of D'a_symesch{alon sootepenseone Craib, Annonaceae and its

-~ subsequent derivatization.

The present ihvention -'further provides the use of the oom_po(mds acoordihg to

formula (1) as medicament, in partioular for the treatment o_f-cancer diseases. .



and R3 formpart of the C'-Cl8 -doubl e: "bonds has been given the nane

soot epenseone (1). According to another aspect of the |nvent|on ther§007
provi.ded a process for manufacturing a conpound accordi ng %% by
i sol ati on of.sootepenseone (1) . -fromthe |eaves of Dasymaschal on

soot epenseone Crai b, Annonaceae and its subsequent derivatization. The
present invention-further provides the use of the conpounds according to
formula (1) as nedicanent, in particular for & he treatnent of cancer
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the volune or size o tunors or elimnates the tunor enti rely in_the
treat ecinnmsembwtﬂhuﬂsunmmmbﬁlmmadnghanpme@su@ﬁs@@ﬁd@er volumeniiize of He n

-the invention can be "fornul ated into or Wsinng pharmaceutical |y
accept domors Arslisnigates thy fpmor ggirely, '“&?‘eg'é‘ﬁ tﬁ‘fﬁs%tfe'adm nistration to

patients in need of oncolytic therapy. In a preferred enbodi nent, the -
pati‘ent is a mammal, in particular a human. The effective amount to be

admi ni smmgqhbcs@go@;ﬁmggt puee coppabids baaedo@a@dmthsmimfmn bat i ent
- wei ght, and patient con
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219 (19 e area nay approxi mately det érm ned
- patient height and wei ght (see e.g. Sci entlflc Tabl es, Ger ay

JPharmaceuticals, Ardly, N Y., pages 537-538 ]0&2 Pr er ed dose | evel s
“will o al Ubaﬂpm%ﬁmmanm%&auﬁﬂﬁl‘ssr% &Y ent: s

particul ar cancerous -condition and the overaII bot h the nature of the
physical condition of the patient. Effective antitunor doses. of the
- present Thahdftestive amount to be administered to a patient is typically based on body

surface area, patient weight, and patient condition. The interrelationship-of dosages
" for animals or humans (based on milligrams per meter squared of body surface).is
déscribed by Freireich, E.J. et al., Cancer Chemother: Rep., 50 (4) 219 (1966) Body
'-surfaoe atea may be approxlmately determined from patient height and werght (see
. eq. Scaentlﬂc Tables, Geigy Pharmaceutlcals Ardly, N.Y., pages 537-538 (1970))
Preferred dose levels will also depend on the attendlng physrcran s-assessment of
both the nature of the patient's pamcular cancerous condition and the overall
% * physical condition of the patient. Effective antitumor doses of the present xanthone
oompounds range from 1 mrcrogram per kilogram to about 5000 micragrams per
kilogram of patrent body < . 'wetght - more preferably between 2 micrograms to
about:1000 micrograms per kilogram of patient body weight.
Effective doses will alsa vary, as recognlzed by those skilled in the art, dependant
“on route of admrmstratlon excipient usage and the posnballty of oo—usage with other

therapeutic treatments including other ant:-.tu_mo_r agents, and radiation therapy. \

The present pharmaceutical formulation may be administered intravenous,
' lntramuscular mtradennal subcutaneous lntrapentoneal tdpic_ai, or intravenous in

the form of a Irposome



conpounds range from 1l m crogram per kilogramto about 5000 nicrograns per
kil ogram of patient body, :weight,. nmore preferably between2 r%%pgbgqs to
about. 1000 mi crograns per kilogram of patient body weight. Ef ect1ve doses
will also vary, as recognized by those skilled in the art, dependant on
route of adm nistration, excipi'ent usage and the posibility of co-usage
with other therapeutic treatments includighg other anti-tunor agents, and

radi atd on ther resent. phar naceut | cal fornulation nay be
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act i veaagemAdditiorel soltoiligiticcagehtswel eI tO 0SS fahINAF withl theldf¢an be
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wel | - Hilizad@s piiasstacestical excigients: fios dalvecy of te agtive agedt. ltematively,
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phenol at e sal ts. The present conpounds can also be fornulat ed I nt o dosage
forms for other routes of administration utilizing well-known nethods. The
phar u caI ositjons can . be for ted, .for exanple, in dosage

Por mm 17 PR SARRRREds i ARty S TotrpulRled v dgRoSkamahr than RaRss of
Caps ulaefniptrt RN G WeIMRAOWI A dﬁ?r'l"l?é? h | al
such as gelatin or ce ?ul ose d“eA:‘l véﬁ ves. @ﬁe?ﬁgﬁ‘%"ﬁ%ﬁ{ﬁh‘fbﬁ%ﬁ
accorm%emollatﬁdcfmmmealn dosagdmfounb;focorqlrammmgraﬁoﬁll:lraeeapsule ghe -

_act_lvg ?%ﬁla{ (il @ (S carriers, and lLubricants well-known to those T
“fani | P& fir iAR'eL ¢ apeigmingy cOMBUSE Fry el &QW%@%P@W sugar,
bent opiccsptae nRABRANSGSN o8!gdiBinRIRiod S UERYARTeS ) Tatflondf paCT M St ered

|naformof a ha et or capsuecon

| act ofemaulatedin ammdanaebmﬂdeonaedtlanabmeedurewconﬁpdelseing mb@hrf@llblE‘t i ng
agent cl'ive anmoun and effec i ve dose as referring to

Ihe ter ef f
- the t PasARIVE agent andsali eamigey. s viiicanis wellanwn e daoss femilier witror
al kal ¢hel arthiExanYBles of 8868 carriers include starch, sugar, bentonite. The compounds

of the present invention can also be administered in a form of a hard shell tablet or -
~ capsule containing for example, lactose or mannltol- as a binder and a conventional

fillers and tableting agents. '

" The terms ,effective amount*® an'd effecti\)e dose” as referring to the treatment of
anlmals Is defined herein to mean those quantltles of alkaloid which will cause
o remtssnon or. inhibition of growth of the cancer dlsease m the ammal to whichit is
‘ -admlmstered without lmpartlng an untolerable toxic response The effective amount
may vary with the way of admlmstretlon, the _admlnlstratlon schedule, the kind of
tumor, and'other related factors, all .of which mey be varied without departing from
- the scope or operativeness of the lnventlon Generally an effective dose would be
' _one within the range of about 0.001-1 00.0 mglkg of body welghtlday

- -The terms ,;cancer‘-or Ltumor* as used herein include, but are in no way limited to, ‘

- -adre'nocarcinomas glioblastomas (and other brain 'tumors)' breast, cervical,

colorectal, endometnal gastnc liver, lung (small cell and non-small cell), lymphomas. :
"'"l'(mcludmg :non—Hogkm s,, Burkltt‘s diffuse large cell,, follicular and dlffuse o ”

Hodgkin’ s), melanoma (metastatlc) neuroblastoma osteogenic sarcoma, ovarian,



remssion. or. inhibition of growmh of the cancer disease in the animal to

which. it is admnistered, without inparting an untol erablg toxi

respanse. The effective amount rmay vary with the way of adif i qﬁ}ﬂ%%)n

t he admi ni stration-schedule, the kind of tunor, and other related factors,

all of which may be -varied w thout departing. from t he scope or

-operativeness of the invention. CGenerally @n effective dose would be one

wi thin the range of about .0.001-10 s 8 ther s
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-adren carc omas gl i obl astomas (and ot her brain tunors), breast,

cervi ectal endonetrial, gastric, Iiver lung (small ceII and
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retinobl ast ong, soht ti ssue sarcomas, testicular and other tunors which

r esporRNIYNIGRSCHIPHEPapy. O her objects and advantages of the invention

wi ||l becone readily apparent fromthe ensuing description. Detailed

description of the invention The inventive compounds according to formla

(') hapetailée deseyiption vithhdneentiog system (see for~a revi ew Sul tanbawa,
M U.S., Xanthonoids of tropical plants, Tetrahedron 36 (1980) 1465-1506).

The foI | owi ng natural conpounds are reported as having-a. simlar ri ng

et al
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Asano, . et al., Phytochem str, 1996, 41,815 (isolation, uv, ir, pnr,
Gamboqrc acid (2) isolated from Garcmla hanburyi (see Amorosa, M. et al., Ann
Chtm (Rome), 1966, 56, 232; Ahmad, AS et al., J. Chem. Soc. (C), 1966 772
.(structure) Amone A etal, Tetr. Lett., 1967 4201 (pmr data, structure) morellln
(_)lsolated from Garcinia morella (see: 'Rao, B.S., J. Chem. Soc, 1937 853
(isolation); Kartha, G. et al., Tetr. Lett., 1963, 459 (crysL structure)) Nair, P.M. et al
indian J. Chem., 1964, 2, 402 (structure)), -h anbunn 4) isolated from Garcmla
hanburyi (see: Asano, J. et al., Phytochemistry, 1996, 41,815 (isolation, uv,_.rr,_pmr,
~ cmr data) and forbesione (5) isotated from Garcinia forbesii (se'e' Yuan-Wah eong,
| Leslie J. Harrison, Graham J. Bennett and Hugh T.-W. Tan, J Chem. Research (S)

1996, 392-393).

These compounds have. at C-5 an isoprenyl side chain in common with a hydrogen
bonded phenolic hydroxy group. Morellin (3) and gamboglc 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-dlmethyl-tetrahydrofuran ring

system (see fig. 1).

However, these cemporxnds show significant structural differences as compared to

" the compounds according to fofmula 1 of the present invention: -



cnr data) and forbesione (5) isolated from Garcinia forbesii (see: Yuan-Wh
eong, Leslie J. Harrison, G ahamJ. Bennett and Hugh T.-V\é1 TﬁQrcﬂ'z em
Research (S) 1996, 392-393). These conpounds have at C5 ?l I'soprenyl "side
chain in common with a hydrogen bonded phenolic hydroxy group. Mrellin
(3) and ganbogic acid (2) have a chronene ring systemin conmon. All
~conpounds- (2) to (5) have in common a bigyclo[2.2.2]octene carbon skel eton
fused to a 2, 2-di net hyl -tetrahydrof uran r:fnq system (see fig. 1)_ However,
t hesel.y tihe Qubdsopreonl sidenctidiodsoxidized tapal aldehydeatcies(Aerde@ared to the
conpounds accor di ng toé ormula | of the present invent ion: . 26 March 2007
1.) 't XBCG BRI I &)

de chain is oxidized to an al dehyde as in (3) or to

a Car.‘?.@?f%& ebfidBhsd ?ﬁhﬁ)ild}o(‘@r.)ah rﬁ% i B-6658BRISMmibsig a8 it (&) or inktead a
g as I n

3,4-position Is m Ssi or instead a pyranone ring is present in
the Zpyrapeeetdnyisgrdésent ¥ tile 2,3-positionasis(d@m i s substituted with an
additional isoprenyl side chain at C5 as ir\_ &32%'88&45%{‘8%\. Ct8¢t ast., the
conpoaddbeGmgt%tgﬂ@%‘iﬂbﬁt'ﬁ\!‘éﬁtmgha&ﬁq@i@f‘? JPPe Si4¢ Grafp @ 'Fé/&?df'uran'
ri ngsgﬁxce )at carbon 2', fused to the nodified xanthone ring system For
the t 8¢ of Dasymaschal on soot epense Craib see V.H Heywood,

"Flowering Plants of the World", University Press, Oxford, 1978.
Surprisingly, the conpounds of the present jnvention_ show reparkabl e

aRt it Bumontm@ﬁtthﬁi aampaundsebthe prasept buentiathataiR By SPSItVed ¢ oxi ci t yd
a . y . |
! hvor P08 AR R AR 7, Mkodd e RIFRASY afiid g iy and

bel ow. 26 March 2007 8 O "r(ogen bonded 7hydrogen bonded bkv-do - o

" 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:
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OH Ganbogic acid (2) MorreUn (3) G5 prenyt G5 prenyl side El n SI

cfiain _ ~hydrogen bounded bicydo[ 22. 2) octene H hyd ogon bonded O HO
phenolic OH group carbon skeleton § -O phenolic OHgroup OHI D s/ Os O
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| (—0 ‘. "
ticyclo[22 2]oct
carbon skeleton :
(V Hanburin (4)
C-5 pranyt

‘Sootepenseoine
1) .

: Example 1
Isolatlon of sootepenseone (1; VR-3016, D-25637) from Dasymaschalon sooteggnse

| ~ Plant material has been ool_lected in November 1994 in Doitung, Chiangrai p_kovi_nce,
' no'dhem Thailand. Léaves were air- éun dried (about 30-35°C) for three days a_md
stored in a cloth bag. Dry powdered leaves (6.4 kg) of D. sootepense were '
' sequentnally extracted with hexane (110 litre), chloroform (1 07 litre) and methanol
- --—-4180 litre) to give-the corresponding-crude extracts in 204.2..4.1 92.7. and 1:.182 ogm,
" respectively. The crude methanol extract was further partitioned with ethyl



Plant material has been collected in Novenber 19.94 in Doitung, Chiangrai
province, northern Thailand. Leaves were air sun dried (aB uh %Oh3§g¥)7for
t hree. days and stored in a cloth bag. Dry powdered | eaves %6
soot epense were sequentially extracted with hexane (110 litre), chloroform
(107 litre) and nethanol _ (180 litre) to give the corresponding -cside

- extracts.in 204.2r.192.7-and 1187.09gm respectively. The crude -nethanol
extract was further partitioned with et hyI326 March 2007 9 acetate 12

litr F(@). 38 1litre) did atnitadol( Otlites)-wates to giveyethy! ace!

acet %%:gwéﬁf%ﬁttrgg—#dtgn(?) wateret)fractlons [ 8@ 388 7 and 401 8 grn
respaabmmioyandTWatee'tfr@mlmtfhi@ ﬁ&@%@ﬁ 1 it ogr aphed on
silica gel (Merck no. 7734, 1.62 kg, the extract vvas prem xed with 180 g
of the silica gel), eluting wwith m xtures of hexane-ethyl acetate and

th oAt g@;ilrbed/m il ! radnnoh
bt T St SCEREIARtiod | 710 bMweS BAramatogp=a gf‘“pmt ons FT

(1. 1g7m4, an62 g, (ilﬁ)e Skt %ﬂ&pﬂﬂﬁglxﬂﬁt\dﬂm1§0°)9é’f e sﬁ'@@t wer e
repeat edl'y chr omat ogr aphed on | i ﬁg& tate a :
el 3t .mgturé@m,fépwgane%ﬁy%fl ‘F‘t@?‘éﬁ’ %%ﬁ@ tﬂ? BYT TaZét dg{sg% P&ﬁgﬁe gavesa
1ight ivd haotdyyf nadradtionisr(Embd & h
(IS|gI &%&Be"?&{—%&ﬁg %g@bg‘?gm?gﬁggg—?ewgnvd ?gcr ?t al | |rza!t | 0:1( fromgsf)alo y
net hy‘t,@&fgoﬁglpq.r(ndﬁe @msx, (m 84w elmr@wh (G %ﬁeybﬁietaﬁaem%évef g quor

fied HPLC ( net hl
the. Sepeatetiyanromsigurephadiin St 08! Frbioy g MiEhesR 51 fhcaic atiudiy 0
been id ent#a#z_'d @%?@ @%"l‘bm {h%%@mﬁ%td%-héﬁémégavw kdhthyeslowbsalid -

% :

gi ver*@'HK nseone on the basis of spectral data and single

b crystyahick wak faither %Hﬁ@m oy eddial shrdhh@t@gC@PhYléﬁ'iﬂl@&Qeﬂa&% @ﬁh)écﬁ%%%@nseoné' .
1 192-193C 075 Cl 3 |
’ (Fozmchggﬂ@) axd rewsgalimatw@ﬁf% ViEqG ‘#’ﬁ?” 6“"??5?8‘@&5 gk,ea\pa 646

(0.2373 gm). The mother Inquor was purified by HPLC (methylene chlorlde) followed
| recrystallization in the same solvent to. give additional 0.1103 g of VR-3016. The _.
cbmpound 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.
Ph’ysioo—'chemicai data of sootepenseone (1):

| - mp 192-193°C

[o]**D -8.00, ¢=0.075 in CHCI3 .
Elemental analysis: Found: C,72.32; H, 6.89.

-+ CasH06 requires: C, 72.39,H,694.
IR, Amax CHCls cm-% 3560, 3033, 3011, 2980, 2932 1740 1638, 1590, 1470, 1428,
1382. '
uv, )\mx 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).

see s_eparate page



IR, 7 CHCI3 CM : 3560, 3033, 3011, 2980, 2932, 1740, 1638, 1590, 1470,
1428, 1382. W, ? EtOH nm (log e); 213(3.06), 263(2.18), %é% pg‘gz%(?@
355(2:74). Mass Spectrum mz (70eV) 464(2%, 436(100), 42 4? ),
339(60), 297(40), 281(8), 241(7), 215(28), 69(90). NWR assignnents: 'H and
13C NMR (300 and 400-Mz, CDCI3): see separate page 2& March 2007 10 The
" described isolation procedure is su rized in scheme 1. Characterization
of the tr ctu e ,af 0ot epense 1 The i oot epenseone was
reveal F§'§F9'sag'loq 50%'?)@‘&% I r12%§% %&]eﬁ%fﬁrared spect rum
ul traviol et spectrum mass spectrum andpartlcul arly the "Hn.mr and 13C
n.mr spectra. Table 1 "Hn.mr. data of sootepensone (1) (5 Units,
multiplicities.) Protons and Soot epenseone |ong range H- assignnments (1)
13C-correl ation (c&rr ---o Q G9a C7-H 3.42
(dd) Ce6, C8a, C5° = ‘ oy mar " 40(d-C2'
C302H44OC4 H118(s)-CZ 3, o4 C55 H160(s)CZ C3 ca'

ad "-CH2 227 . dd C1"-CH2 1.37 (dd)
. 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 sootepenéon_e (1) (5 Units, multiplicities)

Protons and |Sootepenseone [long range 'H- -
assignments | (1) B¢C-coarrelation
(correlated C-
’ ‘atoms)
1C2-H 6.05(s) -C1,.C4, C9a ]
C7-H 13.42 (dd) C6, C8a, C5*, C2”
C8-H 7.50 (d) _{C4b, C6, C7
C1-H ' 1.40(d) Cc2', C3
. ]C2-H 440(q) - ' _
1C4'-H 1.18(s) - €2, C3,C4
C5'H . 11.60 (s) Cc2',.C3,C4
- 1C1"-CH2 2.27 (dd) . '
- ]JC1"-CH2 1.37(dd) . -
- jc2"H 2.45(d) C4b C8a, C1" o
: c3"
1C4"-H 1.28 (s) c2", C3"
1CS"-H 11.73 (s) |c2", C3" _
C1™"-CH2 2.58 (bd) | C4b, C5,C3™,
. K . . 04""
JC1™'-CH2 2.50 (dd) jc4b
C2"-H 4.40 (m). -
C4"-H 1.37 (dd) c2™, Cc3”
C5™-H .10 (dd) . |c2™, C3"
C1-OH 13.10 (s) C1,€2,C9a

*: suggested correlation




C2"-H 2.45 (d) .
1.73(s) C2"; C3"
Cib C2"'-H 4.40 (m).

Cob, CBa, CI",

Cl "'-CH2 2.58 (bd) Cob, C5, C3 4 cL

C3" C4"-H 1.28(s) C2 '

C4"'-H 1.37 (dd) C2"'1 C31"

C5" 9-

II @" %"_H
-CH2 2.5 d
Zerarsn agoy

C2#' E, C3'"11 Cl1-0H 13.10(s) Cl1, C2, (C9a suggested correlation 2Cv March

2007 71 Table 2 "Cn.mr.

data of sootepensone (1) (5 Units,

"multiplicities)

C-atons and assi gnnents

Cl 166. 2(s)

,got epenseone (1)

92. 6(s) 168.5(s) C4 113.6 d _ Cda 156.0(s) C4b 90.9(s). C5 84.6(s)
C6 20%?@#% C7 .47.1d C8 134.1 d C8a 133.7(s.)
B c-n.m.r. data of sootepensone (1) (6 Units, multiplicities)
C-atoms and assignments Sootepenseone (1)
{c1 166.2 (s)
c2 92.6 (s)
C3 168.5 (s)
C4 113.6 (d)
‘|C4a 156.0 (s) _
C4b 90.9 (s).
C5 846 (s)
C6 203.6 (s)
C7 471 (d)
c8 134.1 (d)
C8a 133.7 (s)
C9 178.9 (s)
C9a 1014 (s)
cT1 13.5(q)
{c2 '91.0 (d)
Cc3 43.2 (s) .
ca 21.0(q)
Cco' 23.9(q)
. feF 26.0(t)
c2" 149.6 (d)
1C3" ~ |82.9(s)
c4” 28.9 (q)
c5" 130.7(q)
1C1" - 29.0¢)
[c2* - " T117.8(d)
c3" 135.3.(s)
ca” |255(q)
C5™ 116.9(q)

- Relative stereochemistry:

The relative stéreoche'mistry of--sootepens'eone (1) has been confirmed by single

crystal x-ray diffraction analysis. Hence the absolute configuration is either the

stereachemistry as depicted below

c2



i
~—

C9 178.9(s) (C9a 101,4(s) d' VvV 13.5 (C2' 91.0d C3. 43.2(s) ¢4 21.0
Cs' V23.9VV Cl1" 26.0 (t). C2" 49.6. d C3" 82.9 ( s . & 9069
30.7. CL... V29.0 .t .C2"" 117.8 (d) C3"" 135 .3. s % %ré ~'Qg§:5...
16.9 Relative stereochemstr : V. The relative stereochem stry of

~ soot epenseone (1) has been confirmed by single crystal x-ray diffraction

anal ysis. Hence the absolute cont2guration i-s either the stereochenistry
as depicted below 20 March 2007 12 O @ 10 5 O O O Sootepenseone - (1)

Sootepenseone -
(1) o |
or the corresponding enantiomeric form thereof. The relative sten_—:‘o.chemistry as
depicted above for sootepenseone (1) is also valid for the sootepenseone -
'de'rivatives according to formula (1), except for those derivatives where inversionor |
racemization occured under the éelected reaction conditions at one or more of the —

chiral centers at C-5, C-7, C-10a, C-12 and C-22.




or the corresponding enantioneric formthereof. The rel ative

stereochem stry as depicted above for sootepenseone (1) |§ M§Pc¥aﬂ)6] for
t he sootepenseone } derivatives according to fornula (1), %cept or t ose
derivatives where inversion or racen zation occured under the sel ected
reaction condi.tions at one or nore of the chiral centers at G5, C7,

G 10a, G 12 and CG22. r 2.6 March 2007 13 Preparation of derlvatlves of
sootepenseone Table 3 R' 00 -7 8~ 8a‘§3 21 3 O-Op fa b 022 t7 H3C
HBC 1l8r HS i otepessepn®  Conpound No. Rl R2 R | (Soot epen-

seone) form ng part of the Cl17-C18 double bond 6 acetyl.
dlttoa‘? p'ar'na- ditto ceulically

: _ _ (1)
| Compoimd- No. |R' R’ R’
1 (Sootepen- H R2 and R3
seone) forming part of
' the CV-C' double
) {1 bond
1e | acetyl |ditto
“P‘m‘_ ditto
€ ceuticatty
acceptable
counter
fon* _
18 CCao- |ditto
' | alkyt- )
, carbo-
. oyl .
s ' methy! | ditto
110 C+Cto ditto '
o _ alkyt _
1 i | benzoyt | ditto .
12 | benzoyt | ditto
: sub-
stituted
with -
OHor-
. OCH; | . |

- * suitable céumer cations forthe phenolat anion are, for example, Na+, K+, % Mg++, ¥ Ca++, HN(C+. _
c-alkyl)s+ ' '



acceptable canker 8 Cz-c20- ditto alkyl- carbo- nyl 9 nethyl ditto 10
C2-Cto- ditto alkyl 11 benzoyl ditto . 12 benzoyl ditto 2?”Qar§5i§b'6?d
with: OH or OCH3 suitable counter cations for the. phenolat anion are, for
exanpl e, Na+, K+.1/z Mg++, Y: Ca++, HN(Cl- a-al kyl)3+ 26 March 2007 14
Preparation of the conpounds 6 t01‘413 can be acconplished starting from
- soot epenseone (1) by organic chem stry standard derivatization procedures
whi ch Peepmmﬁbhdfﬂmmﬂmqqu@ﬂ@d@ ean becgcepmplished startingiffe 2

Preparation of 1-0-Ac soot ens one
soot epePQtiencEseee |(FA1) gvrﬂfgaﬂ Q’cﬁtﬂ(% aa@ cgeoé\}%tg;%?oﬁé)rgj ur%{sl “r"P'e at -
room t t HresiSi Je §Rithdast evaporated in a water bath under
reducegF%ﬁfegsRlﬂog‘.”{ggfedaefs ngsop ?6’? as a crude residue. For exanple, salts
of sootepenseone (7) can be prepared according to nethods and reagents as
~described in Houben-Wyl, Methoden ger Orgaéﬂ schen Cheme

. . xampl '

Preparation of 1—O-Acetyl-sootepenseone (6)
A solution of 1 mg of sootepensiooe (1) in 1ml anhydrous acetic acid anhydride was
stirred at room temperature for 1 h. The solvent was evaporated in a water bath

under reduced pressure. Yield: 1 mg of (6) as a crude residue.

,) For example, salts of sootepensedne (7) can be prepared according to methods and ;

reagents as descrnbed in Houben—Weyl Methoden der Organischen Chemie
| (methods in organic chemistry), 4th edition 1963 volume 612, '
| “Sauerstoffverbindungen | (oxygen compounds 1), part 2", pages 35 ff.
S’o for example, one egivalent of a suitable base can be reacted with one equivalent
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 selected

from the group consisting of alkali or ea_rth._alkall hydroxides or an organic amine.

_ -Méthyl_ation; of the OH'-group (ogmpound no. 9) can be accomplished starting from
iy sootepenseone (1) with diazomethan in analOgy--tothe method as described by
) . ‘Mustafa: Hishmat: JOCEAH; J.Org.Chem.; 22; 1957; 1644, 1646.

Acylation of the OH-group (compounos no. 6, 8, 11.and 12) can be acoomplished
startlng from sootepenseone (1) in analogy to the method and reagents as described .
in Houben-Weyl, Methoden der Orgamschen Chemte (methods in organic o
chemtstry) 4th edition 1985, volume ES, “Carbonsauren und Carbonsaure—Denvate

- (carboxychc acids and their denvatwes)“ pages 691 ff.

Alkylatlon of the OH-group at C-1(compound.no. 10) can be accomphshed startlng

- ———from-sootepenseone (1)-in-analogy-to- thestandardpcooedures .and. b_y_.usmq
| - sta_ndard reagents as described in Houben-Weyl, Methoden der Organischen



(et hods inorganic chem stry), 4th edition 1963, volune 612,

"Sauer st of f ver bi ndungen | (oxygen conpounds 1), part. 2" gg%wféﬁ 550780’

for exanple, one eqivalent of a. suitable base can be reac one

equi val ent of 'sootepenseone in a suitable solvent and then evaporating

off the solvent or filtrating off the precipitated salt (7). A suitable
~base, for-exanple” can be selected fromjhe group consisting of alkali or .

. earth. alkali hydroxides or an organi c_am n,e. Met h Ia\t&gn. of the OH group
( conpGheadiie ¢m Od&m pegaricorhigmistad. 4thaeditian. e epenseone (1) with

JorEA t“a&cg*‘vecﬁ e R BT Ga, Rorg MRS pbg 7

(conpg 9&3 es1,49 fnd 12) can be acconplished starting from
soot ep n eor\e r?anal ogy to the nmethod and reagents as described in

Houhen- Wyl , Met hoden der Organi schen Chem e (nethods. in organl C :
chem str 4th edition 1985, vet use ,E5, . "LCarhb ) _
Car boHyQ%/F%Q,ﬁ"I%lQWQE the ﬁ?&?’ﬁﬂﬂ/%’ i QPHQ'%%U ﬁgﬁqw&e‘?" tls\'/%%? b°“8§ges 691

Abﬁ%&a‘%ﬁ nq:}-e% (1) @ré AR VyRFogen aléin; edmparindarnnid)i shed
st art rom soo Ifﬂ

penseone in-anal ogy to t e standard procedures and
by u-'ghf be perfoiraad bydstaaizediproaeddestas Mmbencfob@mama in MeuREBen

der Or gani schen 2F, March 2007 anl S ), 4th

o 11 ey Helhedensier OamsEbeShRURELIOTS I SR G RS TSy B 5
Geor g e %Bﬁ 9 féeoﬂdﬂ’ﬁ%ﬁé‘%ﬁ@ Sttittyhe,
i soprggi&g%ov‘%i%qg&gl gi%%ﬁ ngr%t he 'Cl E’§Ca7 Singl € bound (anrel anz and-
R3 i n1blaq, E@gg@lfﬁﬁl) are each a hydrogen atom conpound no. 13) can be
perfornmed by standard procedures as described for exanple in Houben- Wyl .

“ Met hoden: der O gani schen Chem e (nethods in organic chemstry), 4th

7 editi vol yn “Reduktion (reduction), part I", Georg Thiene

“ Verl a?—%\%&u th}{y" 981 pages 15 ff. Biological activity: The conpound
accor 4iidco® bbﬁd'ébtﬁwir@tcaﬂm irventionare lesartoxicdhanaheatandardnpounds (see

table 1 On the ot her "hand, soot epenseone D- 2563
co ) mpounds (see table 1). On the oth%r hand, oga%epenseone Z? biégﬁ[l? is more

_actlve-ln the hollow-fiber test as the standard oompounds (see table 3).

. P -Table 1: Toxucaty of sootepenseone (D-25637)

Compound K - - LD50 (mglkglp mlce)
" [Sootepenseone (1; D-25637) =100
- AdtinomycinD - . ' ca 1
- ]Vinblastin _ . . jca 6
“1Adriamycin . _ ca. 40
s - |Bleomycin ' i -~ |ca. 80
j) : L.p. intrapeditoneal’ ' :

" Discussion of the resuilts:
Sootepenseone is at least 100 times fess toxuc than Actinomycin D, about 16 times

- less toxic than Vmblastm and 60% and 20% less toxic than Adriamycin resp.
Bleomycun

2. In vitro antitumor activity (XTT prbliferationlcytotoxicity test)

The XTT -assay was carried out as described by D.A. Scudiero 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 growth after 45
~ " hours following application of the substance. The dose value as obtained is refemred
---—————teasE—DéOandacuwtst.md|mtedjor ED 50 levels of < 30 ug/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.



X

active in the hollowfiber test as the standard conpounds (see tabl e 3).
Table 1. Toxicity of sootepenseone (D 25637) Conpound LDSOZ&{T/E

m ce)- Sootepenseone (1; D-25637 > 100 Actinonycin Dca. 1 |as |n ca.
6 Adriamcin .. ca. 40 Bleonycin ca. 80 1I.p. intrapentoneal D scussion
of the results: Sootepenseone is at |east 100 tines |less toxic than
“Actinonycin D, about 16 tinmes |ess toxic tfgan Vinblastin, and 60% and 20%
less toxic than Adrianycin resp. Bleomycin. 2. In vitro antitunor activity
(XTT préBPlefation/cytotoxicity test) The. XTT-assay was carried out as
described by D A._Scudiero et al., Cancer Res. 48 (septenber 1, 1988),

. pp. . 4366"4§86ndThe resul ts dicéthiipepr ocedure are e) Eoesog@[nns t hat dose |}

whi ch '5BBt N Dy SUf@sS conpared to conirdk.7growth after 45
hour s ﬁ'ﬁ appl ¢ation df the substance The d¥se val ue as obt ai ned ifs
refe_rr ,- EB-50—ati-d—adt i oo oA £ o i W o W | rels—ef-< 30

g/m. Ih_e qullpr the FDRFL“M fhg__m_[_e_al‘fl\l1'7g 'rhetpc: rmTPrIa|.
" The aclivities of sootepensed®ON-3 obt aj ned in Exafgfide 1 are reported

bel ow §n Table 2. 26 March 2Q@NCAP Tabl e 2: Conpoun®.7@el| |ine ED 50 !ni
Soot ep EA&ﬁﬁaﬁlﬁiﬁ pKB 1. 74 D 2@37 L1210 1.74 SK-Olp371l. 74 _LNCAP 1. 74"
: L1210 0.17 : :
SK-OV-3 ' 1.74
: : LNCAP ' 0.17
Adriamycin : KB ' 1017
’ ' ' L1210 _ : 0.017
SK-OV-3 0.17
- | LNCAP _ 0.17 o
-{ Bieomycin . |KB - ]0.17 | 1
JL1210 o 0.017 '
SK-OV-3 - 10.17
_ , ' LNCAP L _10.17 .
Vinblastin , KB : 1047
1 ' L1210 = - 0.017
| SK-OV-3 _ 0.17

€ . s LNCAP _ _ _10.47
. .KB eptdermal carcinoma of the oral cavrty ' :
11210: 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 all tested tumor cell lines.




Actinonycin D KB 0.17 L121.0 0.17 SK-OV-3 1.74 LNCAP 0.17 Adrianycin KB
0.17 L1210 0.017 SK-OV-3 0.17 LNCAP 0.17 Bleonycin KB 0 227. L1210 8;7017
SK-OV-3 0.17 LNCAP 0.17 Vinbiastin KB 0.17 L1210 0. 017 é 9
LNCAP 0.17 - KB: epidermal carcinoma of the oral cavity
L1210: mce lynphatic | eukem a ,LNCaP: |ynphoma netastasis of prostate

- carcinoma  SK-OV 3: human ovarian carci nomgg MMCF-7: human breast cancer.

Di scussion of the results: D-25637 has a significant anticancer activity
agai nst3. dh vivosantisdmon aotividy of spptfggensgpnm(lg 2550 (hetlow fiber 35%8Y)ant i t unor
activity of sootepenseone (D 25637) (hollow fiber assay) The hol |l owfi ber

test was ca d t d r I I Li et al, . i
[ FTe SohaBelowdinet teg was camieq pub b HossbedGy Nbindd 20 fidutisBead sk ,
table 3“1 Ltf-£a§&8n§es, Vol. 57, No. 2, pp. 131-141, 1995. The resqlts are shown in table 3.

Table 3:
. JCompound Dose Location |% Inhibition (cell line)
' | (mg/kg) : KB MCEF-7
Sootepen- 4x10ip. |s.c 49 41 .
seone (1; ' '
D-25637) _
Actinomycin D {4x0.11i.p. |s.c. 40 -150
'Adriamycin 4x4ip. S.C. 52 141
- {Bleomycin 4x8i.p. |s.c. 53 67
{Vinblastin 4x0.65i.p. |s.c. 13 -165

KB: epidemmal carcinoma of the oral cavity
MCF-7: human breast cancer
s.c. subcutaneous ’

" i.p. intraperitoneal

Discussion of the results:

D-25637 is more actlve (49% inhibition) agalnst 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 fine D-25637 showed an as strong
anticancer activity (41%) as adriamycin, whule Actinomycin D, Bleomycin and
Vinblastin enhanced tumor growth (negative inhibition values |nd|cate increase in
cell growth compared to untreated oontrol group).




Conpound Dose Location % Inhibition (cell Iine) m/k) - KB MCF-7

..
S. C.
carci

i.p.

)

(49% i nhi bition) against the KB tunor cell¥Wine than

S.C. 40 -150 Adriamcin 4 x 4i. . S.C. 52 41 Bl eom é¢fM3rg
53 -67 Vinblastin 4 x 0.65i. . S.C. 13 -165 KB: epidernal

Sootepen- 4 x 10 i.p. S.C. 49 41 seone (1; D 25637 Acti nggm Ci nthéloz 0.1

nona of the oral cavity MCF-7: human breast cancer S.C. subcutaneous

intraperitoneal Discussion of the results: D-25637 is nore active

Actinonmycin D (40%, and nearly as active as Bleonycin (53%. Moreover,
agai nClaihe; MCF-7 cell line :D 25637. showed an as strong anti-cancer
activi ty (41 % as adriamycin, while Actinonycin D, Bleonycin and

Vi nbl ag

I ncr ease I'n

2007
X-21

E{H&F\ qgj %Q?ﬁg%{;,g@ i nhi bition val ues indicate
ce gro

ared to untreated control. group) . 26 March
Clainms: 1. Acorrpound according to qg,neral formulal R. 0'0O Il
O"'~(S\O( O 16 p > 17~ H3C.... % g " g

| |,
/g\\/\/\

R O [ ' i
A2t A /I\\ l?"_ -
or s-0 X O
oy >z= N/
He. L oK T
e R SrEH, H,C CH,
HCR '
()

wherein
R'is a hydrogen atom; a methyl group (-CHa), a C,-Cs alkyl residue, _

a formyl group (-CHO); an acetyl residue (-COCH,), -CO-C,s-alkyl, CO-Cs--
cydoalkyl. -CO-Ce-1s-aryl or -CO-Cr—4-aralkyl residue each having optibnally one or

- more substituents se_iected from the group consisting of -OH, -SH, -NH;, -NHC-s-
) alkyl 'N(C1's-alkyn2, -NHCs-‘ﬂ-GTYl "N(Cs-i.(‘arynz. -N(Cw-alkyl)(C.-,“-aryl) -

NHCOR?, -NOz, -CN, {CO)R’, (CS)R®, -F, -Cl, -Br, -I, -O-Cy-alkyl, -O-Cs.se-aryl, -O-

(CO)R?, -S-C¢-alkyl, -S-Cs-14-aryl, -SOR®, and -SO2R’, wherein R? to R’ stands

_ mdependently of each other for a hydrogen atom,_ -Cs-alkyl, -O-C,G-allgyl, -0-Cs.14-
aryl, ‘N_!';‘l_z. 'NHCi-G‘alkYL "N(Cj-;alkyi)z. ~-NHCs.1aryt, -N(Ce.14-aryl)z, -N(Ci6-
alkyl)(Cer4-aryl), -S-Cys-alkyl, -S-Ce.r4-ary! residue;

" .a -COO0-C,s-alkyl residue having optionally one or more substituents selected from

* the group consisting of -OH, -SH, -NH,, -NHC c-alkyl, -N(C.-alkyl),, -NHCe.1s-aryl, -

N(Ces-aryl),, -N(Cye-alkyl)(Cere-aryl), -NHCOR®, -Noz. -CN,«CO)R’, {CS)R®, -F, -
Cl, -Br, -1, -0-Cy4-alkyl, -0-Ceqcaryl, -O-(CO)R", -S-C,c-alkyl, -S-Ce.re-aryl, -SOR™,
and -SO2R", wherein R*to R" stands independently of each other for a hydrogen

. atom, Cyg-alkyl, 20-Cy-alkyl, -0-Ce re-aryl, NH2, -NHC,e-alkyl, N(C1c-alkyl)s, -

NHCs.14-aryl, -N(Cerc-aryllz, -N(Cys-alkyl)(Cs1aryl), -S-Cys-alkyl, -S-Ce-a-ary!

- residue;

a-CONR"R" residue wherein R and R stands independently of each other for a

'_hydrogen atom, -Cy¢-alkyl, -O-Cu;—alkyl —O-Cs-u'af}’l -NHz, NHC,ﬂ!WI -N(Cps‘

Vi nbl astin (13% and
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H3C- _ 2 H,CCH3 18 - R).1J H a R3 H3C (I) wherein R is a hydrogen
atom a nethyl group (-CH3), a C2-Cs al kyl residue, a for rou = ) ;
an acetyl residue (-COCH3), -CO C2- alkyl.. CO C3-8- cycl gg%kgf‘”fcg 20640
-CO C6-16-aryl or -CO C7-24-aral kyl residue each having optionally one or
nore substituents selected fromthe group consisting of -OH, -SH -NH2,
-NHC1-6- al -NC--6-alk ~, (t yl)z, -NHCs-14-aryl, -N(C6-,4-aryl)?2,-
-("1(C, .6-al kyl ) (C6-,a-aryl), - NHOOR2, 2, -CON, -(COR, -(CS R4, -F,
-0, - aByl), -NHCQ&WS -l (O -aryD:CAN(G  Aaliyl)(Co-aryl], GO Bc-allgl,CS-Esal-kyl s
.S-05_1 -aryl, -SORE, and -S02R7, wherein. R2 to R7 stands independently of
each @ryldesidse; a hydrogen atom -C,.6-alkyl, -OC, .6-al kyl, -O Cb.14-
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rom “the group consisting of - - NH2, - NHC, - 6-al kyl

alky Is)a’nds idependeatly of eacm(o@eer for-ahydagen atam, &2 0yl r@s@m ),

- NHCORB; NO2 CN--(CO)R9 -(CS)RLO, -F, - C; -Br, -1, -0-014; aikyl,
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- hydrogen atom -Cl-6-al kyl, -0:Cl.6-alkyl, -O C&4-aryl, -NH2,

-NHC, . 6-al kyl, -N(C1-6- aIkyI)2 - NHCr,-1,-aryl, -N(Cs. 14- aryl)2
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2. Compound aocordmg to formuta t of claim 1, wherein R' is a hydrogen atom and
R? and R? form pért of the C"=C**-double bond (Sootepenseone).

. 3. A process for the manufacture ofa compo'und'. according to formula { of claim 1 or
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) extractung leaves of Dasymaschalon sootepenseane Graib, Annonaceae
=suocesswely with organic solvents in an order of i increasing polarity, ' _
-.(b) partltlonlﬁg the crude extract of the hlghest polanty with a mixture of water and
slightly miscible polar organic solvent, '
(¢) purification of the organic exfréct by chromatography with suitable solvents,
-(d) optionally repeating step c) with fré_ctidris containing sootepenseone, and
(e) optionally pUriﬁcatio_r_\ by reé:ry.,stallization.l_ ' '
" | | : . . ‘ .
4. A process for the manufacture of a compound according to fo'r'mula { of claim 1,
whereinR'is a counter cation selected from the group oonsustlng of an alkali or
. earth alkali metal ion such as Li+, Na+, K+, Cat+, Mg++, NR‘GR"R“’R‘S(-r) wherein
- R"to'R" stands independently of each other for a hydrogen atom or a C,-Cs-alkyl
- residue a hydrogen atom, and R? and R® form part of the C'=C"® double bond,

oomprlsmg reactmg a oompound according to formula 1 of claim 1, wherein R1 isa -

hydrogen anion, W|th at Ieast one equnvalent ofa suntable morgamc or orgamc base

by methods known per se to obta:n the correspondlng phenolate salt.



al kyl)2, -NHCr, 14-aryl, -N(C6-14-aryl)2, N(CL -al kyl)(CC, 14-aryl), -S-C1
-al kyl, -S-Cs-14- aryl residue; or a counter cation select fromt roup
consisting of an alkali or earth alkali metal ion such asfgiﬂ?rﬁgﬁgﬂkg,
Ca++, Mg++, NR1I6R'R 8R19(+) wherein R 6 to R19 stands independently of
each other for a hydrogen atomor a Cl-C6-al kyl residue; R2 and R3 either

~ formpart of the C'=Cl6-doubl e bond or § each hydrogen, or a tautoner, an
enanti oner or a stereoi somer thereof or @ physiologically acceptable salt
or solvate thereof or m xtures thereof. 2. Conpound according to formula I

. of clai . Wh ' ' d f ff th
& TS A Bl S oh o aldeR ARSI A eoking S iR BRI 1) of o

COMPQErels T A the ﬁléé?ﬁﬁ%'s@ defified lidichaih Prandowhereid Rvdrwd B mreRadtsaa
hydrogen atom and R2 and . formpart of the C'=Cl18 double bond '

( Sootteyrogenratdm, comprisingdhersteptafreasting 8 cenppydiagordingde chaim 1,
Dasymaschal on, sootepenseane G gi Annonace i 3 s i C
e e s B oD S T e VGRAR R Sha o
ext r aotaf ctrthe et bBHPaMﬁNhWrH@e?\ ifl tbire sehcavelr eibsanbe of & $witdtis

m sci bl e pol ar organic solVvent, (c) purification of the organic extract by
chr ongdtatyAlyya mdthodiriovah pesslevent s, (d) optionally repeating step c) .
wi-th fractions contai ni ng. soot epenseone, and (e) optionally purification
by recrystallization. 4. A process for the manufacture of a conpound

accordl RrbRelOfdMhe hahlréltaéof a cdipbahd dBootding t6 4iFh@a G digin 3¢1 eCt ed

from T'he 'group consisting of an al earth alkali netal ion such as
Li +, whereid'R' o metMytgrodiR-EH ), B GROZ (@l residuel a formptigroup (-QHO);st ands

yclr GgBRCRY RSk (R GHaRs GO A OF Or e vy Hiodly Tyt Gopsmal B -1 @ -
7 SO S5 iy oo o s g Bl i
i nor gRBHE Y gRULERBOASIBEAG of D HEBISHdNHA oMHes-aliy ! t-bl(Catserliylhn eNHCe 14—
Ml ijlrll(n r-ﬂt'aerg?)lz.a-tﬁ(C‘S,il-élkylz)?cﬁfésrr}l),2-0193105192. -NO,, -CN, (CO)R®, {CS)R*,
F, C, -Br, -1, -O-Cy.s-alkyl, -O-Cora-aryl, -O-{CO)R’, -S-Ci-alkyl, -S-Ce1s-aryl, -
- SOR®, and -SO2R’, wherein R? 'to R’ stands indep'endehily of each other for a
€ hydrogen atom, Cqe-alkyl, -O-Crs-alkyl, -O-Cea-aryl, -NH2, -NHC s-alkyl, -N(C1s- -
| alkyl),, NHCo.a-aryl, N(Ce1eary)z, “N(Cre-alkyl)Cerearyl), -S-Cr-alkyl, -S-Cora-
N aryl residue; ' - - | |
a -COO-CH_;-‘aIkyI'residUe_'"having' optionally one or more substiguents selected from
_ .!he group consiéting of—-OH, -SH, -NH,, -NHC,;-alkyl. -N(C,¢-alkyl),, -NHC,-,"-aryI, -
) N(Cearyl)s, N(Cis-alkyl)(Cee-aryl), NHCOR’, -NO2, -CN, {CO)R’, {CS)R", -F, -
Cl, -Br, I, -0-Cye-alkyl, -O-Coe-aryl, -O{(CO)R", -S-Cys-alkyl, -5-Ceacaryl, -SOR,
and -SO2R™, wherein R® to R* stands independently of each other for a hydrogen
" atom, ~Cre-alkyl, -0-Cqe-alkyl, -0-Cors-aryl, -NH2, -NHCc-alkyl, N(C1s-alkyl)z, -
NHCe.re-aryl, -N(Cos-aryl)z, -N(Cy.s-alkyl)(Cerc-aryl), -5-Cis-alkyl, -S-Coss-aryl
residue; B | ' .
a -CONR"R"™ residue wherein R* and R stands independently of each other for a
* hydrogen atom, -Cy.s-alkyl, -0-Cye-alkyl, -O-Ce.c-aryl, -NH2, -NHCc-alkyl, N(C1s-
- aliyl)s, NHCe1c-airyl, -N(Corc-arylz, -N(Cro-alkyl)(Ce-re-aryl), -S-Croalkyl, 5-Coe- -
aryl residue and wherein R? and R eimér form part of the C'"=C"*-double bond or

are each a hydrogen atom, comprising the step of reacting a compound according t6
claim 1, wherein Rlisa hydrogen atom or a counter cation selected from the group



5. A process for the manufacture of a conpound according to formula I of
claiml1l, wherein R has the neaning as defined in claim1l gnd anr%g

and R3 are each a hydrogen atom conprising the step of ré c’f‘?ﬁij 7
conmpound according to claiml1l, wherein R has the nmeaning as defi ned in
.claim 1l and wherein R2 and R3 formpart of the C'=Cle double bond, with
hydr ogen in the presence or absence of a suitable catalyst -by a nethod
known per se. 6.. A process for the manttacture of a conmpound according to
for ”“lc%nglsﬂbgcdfa%r%ﬂ(ah d}‘%ﬁll&h et iGRSuch 88 b NMa-£HR), Ca+E2MepHg] Ky
resi due an acetyl residue (-COCCH,),

- CO CNRB‘R‘&’IR\?R‘” %ﬁ&r&m&lﬂtoﬂ‘ﬁ;&tand cdleperdently,of each otterdet 84- ar al ky|
resi due each haV|ng optionally one or res tit sele fromthe
gr oup hy@h@wﬂ Bt@n&fa%ﬁsﬁkﬁ)’y F@@lg ‘Kiﬁﬁ%s‘é %3 "éﬁf‘@“ 'aﬁ‘ig’i?et
-NHC6 14 L& \ (Eowrt é) - NHCOR2, -

NO2, '&%) eseb%)%%@eﬁcbzof %Blé%wﬁa?}llé&‘bg al kyl péﬂg 06- 14-aryl,
-O(CO)RS -S-Cl.6 alkyl, -S-C6-14-aryl, - SOR6, and -S02R7. wherein R2 to -
R stands i ndependently of each other fo 1-a %en ato -Cl.6-al kyl,

- O C1. 7.8 kgtnpoupd@ccprding 1o, formqialof\n:!@'ms or %?’f u ﬂ(@?aén FRUISS: '

-NHC6. 14-aryl, -N(Cs-ja-aryl)2i =N(C, . 6-al kyl) (C6-, ‘4-aryl), -S-Cl6-alkyl,

- S C6- 14-. aryI residue; :a -COOC,.6-al kyl resi due havi ng optionally one

or norg &%ﬁ’iﬁddiﬁﬁ%éiccgahﬁ{t&fbrfﬁmmr of BRaigr Dop ctaims? $o6 uge ab arCenticBier NH2,
al

- NHC, ., 6- al kyl N yl)2i -NHCr,,4-aryl, - NC6-,4-aryl),
- N( CL. 6ge|1ltkyl)(06_14 aryl), NHCORB, -NO2, -CN., -(COR9, -(CSRL, -F, - O,
-Br, =I, -OC, .6-alkyl, -OC6-t4-ar yl, -O(COR', -S-Cl.6-al kyl, '

-S-Cs-,a-aryl, -SOR12, and -SO2R13, wherein R8 to R13 stands independently

-.of eacg A‘?ﬁ&ﬁ?&afr@'nt for HydiPaRNtreatrhant of@ihﬁm’éd(wf anm&l@tséasé quntalmng
)OCG 14-ar -NH2, -NHCL.s-al kyl, -NC salk¥ - NHC6. 14@
- N( C8- at44easybme conMdIlnd;aattktydtOQ & far a)'ofcéil@ Gf&hdsnfi 0@!%3 4- ary|

. residue; R14R15 eS| e, where tly of
each othg?rth?ro‘f‘" COFWHPBEY BWS'O@ %@1‘%‘%&386&% rEJe?#‘ ég@ar yl,

- = NER, ierftsal kyl, -N(Cl-e- -al kyl . - NHC6- 14- aryl . -N(CG 14 aryl) 2.

: -N(Cl 6 al kyl)(Cs- 14- aryl), -S-Cl.6- aI kyI -S-Cs-14- aryl residue and
“wherein R2 and R3 either form part of the, .C' =C 8-doubl e bond or are each

a hydr 98eR REIntenliot 858% Weetragﬁﬂeﬂtf of £ AthidPofafhR LR efisi4le)g T O
containing at least one compound amo(ding to formula | of claim 1 or claim 2,
_optionally together with commonly used physiologically aoqeptéble 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. Usé of a compOUrid according, to fonﬁula { 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 fohnula [ of claim 1 or.

~ claim 2 are processed, optionally togetheP with commonly used phyéiologica"Y
acceptable carriers, diluents and/or excipients, into an appropriate pharmaceutical |



claim1l1;, wherein R is a hydrogen atomor a counter cation selected from
the group 24 March 2007 consisting of an alkali or earth alkali netal ion
such as Li+, Na+, K+ Ca++, Mg++ NRI6R17 R 8RL9(+) wher ei?f RFr¢h IRY
stand |ndependently of each other for a hydrogen atomor. a Cl-C6-al kyl
residue, with a suitable alkylating or acylating reagent in the presence
or absence of a base by a nethod known per se. 7. A conpound according to
formula | of claiml or -2 for use as a 'nedi canment. 8. A conpound according
to formula | of claiml or claim2 for. use as an anticancer agent. 9. A
medi cament for use in the treatnment ,9f a human or ani mal disease,
containing at |east one conpound according to formula | of claim1l or
claim2, optionally together with conmonly used physiol ogically acceptable
carriers, fii | ‘Ae% BGFM %rccor‘aﬁ'fﬁ' B fthitda, 1 dhifPq! GRTRIble! th *g%réc% Lhe
treat nent of n or ani mal” cancer disease, contalinin PEESE® one
corrp@ﬁmﬁd'%mfwwg?@fdﬂ#lmsrﬂﬁ%ﬁ | of claim1 or claim2, optionally.
together, with commonly used physiologically acceptable carriers, diluents
and/ or excipients. . 11. Use of a conpound according to fornmula | of claim
1. or claim2 forthe manufacture of a medicanent in the treatnent of a
human or ani nal di sease. 12. Use of a conmpound according. to formula.l of
claiml or claim2 for the manufacture of a nedi canent for the treatnent
of cancer. 13. A process for the manufacture of a medi canent according to
claim9 or 10, characterized in that one or nore- conmpounds according to
formula | of claim1 or claim2 are processed, optionally together with
‘commonl-y used physiologically acceptable carriers, diluents and/or-

exci pients, into an appropriate pharmaceutical form . 26 March 2007 22
14. A conpound according to formula | of claim 1 obtainable by the process
according-to any one of clains 3 to 6
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