;29 3une 2007 1 Novel xanthone conpounds, their preparation and use as
medi cament | ntroduction This invention. relates to novel xafthone 2007
conpounds, their preparation and use @ a nedicanent. Mre particularly

this invention is directed to the isolation of the novel xant hone natural
. product soot epenseone from Dasynmaschal on soot epense Craib,

I dentification and derivatization, and the use 'of soot epenseo Immﬁmm‘m'm |m
derivatives as anticancer Hogwet sanﬂilenel csrpeunyds.on Cancer

of the npbst active anti-human f ctor eratln&'% the world todav
efforts are being rrad@eéﬂpr%%rra YREiH FRIPYY prevent and

eradicate it New agents with chem)t herapeutlc value in the f”lmmmwﬂmmmﬂmw
cancer i s obviously a—medrcat—probtemof—high —Tnportance. Bu

- devel opment of new.drugs in the cancer field is a difficult task gooen

t hat” anti cancer agents nust be |lethal to, or |ncapaC|tate tumor cells, but
t hey tatmductioh cause excessive danage to normal cells.. At present the
state of know edge in cancer biology and in medical chem' stry does not
warrant . the designing of new cl asses. of nol ecul es which may be effective
ant i tHERhn ﬁre AESH hsvén@arﬂheﬁé JONNSE@Gs [TAGH prépardtieT akd dseds a

._’"I'TD| ecul ar ar maco ogy, harnmacoki netics; nedical chem st ry and allied
fiel daedtdmmme@panmmﬂy thiis @verition istdirectedisithe isolaliag of theyeoyghcept

~of -chenot h t t t t f | i d t
Py ShemRoaR Fatrarrors: SamieraBee R SR st SRRTa SOat ML A s
h
ant 1 A FRaEEREERS R RER RS R B B e Tl ant.
“ori gllwdeﬁ%tﬁv@s alskaiticadeer agents. eukobl asti ne (vi nbi astine) ~and

| eurocristine (vincristine), both isolated from 29 June 2007 Cat harant hus -
roseus. - A conprehensive review on natural products as anticancer ..

- Field of Invention

' Cancer is perhaps one of the most actlve antl—human factor operatlng in-the world
today, and efforts are belng made all over the scientific. world to prevent and
 eradicate it o |
. New agents vvlth chemotherapeutlc value inthe fi ght against caricer is obvnously a
_medical problem of high tmportance But the development of new drugs inthe cancer
-t” eld is.a difficult task glven ‘that anticancer agents must be lethal to, or lncapacstate
' tumor cells, but they should not €ause: excesswe damage to normal cells At present |
_ ,'.-the state of knowledge in canoer blology andi |n medlcal chemlstry does not warrant
: the des:gnlng of new classes of molecules which may be effectlve antitumor agents
- Desplte the great progress made in cancer blology. moleeular pharmacology .
' phannaook_lnetucs, medical -.chemlstry and allled fi ields, the :knomdedge so_ught after, is |

-still'-.elusi'\'(e.

| 'Slnce the ooncept of chemotherapeutlc treatment of mallgnant dlseases had come to .
the forefront during the last decades plant pnncuples and thelr denvatwes have’
been mtenswely mvestlgated by scaentlsts all over the world as new antitumor
inhibitors. Examples for |mportant anticancer agents of plant origing are the alkaloids -
vincaleukoblastine (vunblastlne) and leurocristine (vmcnstme) both lsolated from



.-agents is given by Shradha Sinha and Audha Jain, in: Progess in Drug
Research, Vol. 42, pages 53-132 (1994) Basel (Svmtzerland) Summary_ of
i nvention In accordance with the present invention there are’ pteA P hovel
cytot.oxi ¢ xant hone conpounds of the general formula (I) RO O 7 21 13 O
00O 16 OHC . 17 to R CFA, H- HBC CH3_HNC R (1) wherein R is a
hydrogen atom a nethyl group. (-CH3), & C2-C6 al kyl residue, a fornyl"
group. Céth@@)thuarroaees yA ooamr@hsen@w(ecmmw orcoatmab paddydts ascaaticancer

Sﬁf! oA 455N b S BB STRaERGALURE ey t E%f;%@g;ﬁ}vg?% %i%rgwng of
raryl ) 4&%9%8 @?Q??Egé{yéasel%%m) NOZ - CN, aPC/:O) R3 ( !

-(CS) R4 -F. -Cd, -Br, -1, -OC1l- aIkyI -0 C6. . 14- aryl -0- CORS 7 (),
-S-C, 6-al kyl; -S—C~ 4= aryl, -SOR6 and S02R 7. V\/nereln R 2 to R stands
-mdep&!{!ma@’@flml@lﬂher for a hydrogen atom -C, 6-alkyl, -OC,

s=al kyl, -0-C6-14- aryl, -NH2, -NHC 6a|ky| N(C, . 6-al kyl) 2,

-NHC,,14 aryl -N(C6-j4-aryl), -N(Cv:s aIkyI)(Cs',,,aryI) S--C1 -al kyl,
S C g haﬁé‘é«ﬁm%eaprg%ﬁ%eﬁnahlméré apé proviaadi ik %@tﬁﬁid J?zbrﬂﬁéner

nor.e substltuents sel ect'e the group consisting of

- NHC, @mbbyhdsof\l(rfe génatd yoyraula-(NHCG, 4- aryl, = N( C6- 14ary| ) 2.

-N(C 6-al kyl)(Cs.1 -aryl’), -NHCORS; -NO2, CN -(COR9, -(CYR, -F, - O,
o -Br,.-1; -OCL -alkyl, -0-Cs 1lraryl, -O(CO)R -S-Cl-6-al kyl, -S-CC '

-_-ar.yl .- -SCR_ 2, _ . -

wherein - | _ o |
R'isa hy‘dr@gén: atom; a mefhyi group (-CHs), a C2-Cs alkyl residue,
a formyl group (-CHO); an acetyl residue (-COCH3), -CO-Cz-e‘alkyl CO-Ca'-a" o
- _t o cyc!oalkyl -CO-Cﬁ-w-aryl or —CO-Cr-u-araIkyl residue each havmg optnonally one or
- more substltuents selected from the group consisting of -OH, -SH -NHz, NHC - |
-’a|ky| "N(Cvs‘a'kyl)z "NHCG‘u'afYI -N(Ce-14-aryl)z, -N(Cw-alkyi)(Ceu-aryi) -
NHCOR?, -NO,, -CN, ~(C0)R ACS)R", -F, -C1, -Br, 1, -O-Cus-alkyl -0-Cors-aryl, -0-
. (CO)R®, -S~C1.G-alkyl, -S-Ce.4-aryl, -SOR®, and -SO2R’, wherein R’ to R” stands
'mdependent!y of each other fora hydrogen atom, -Cq.s-alkyl, —O-C,.e—alkyl —O-Cc.u-
aryl, NH,, _-NHC,.G-alkyl -N(C,s-alkyl)z, -NHCe rc-aryl, N(Cecaryl)z, -N(Cys-
’ alkY')(Cewaryl) -S-Crsalkil, =S-Cesi-aryl residue; |
o a -COO-C14;-alkyl residue: havmg optlonally one or more substltuents selected from
the group oonsnstlng of -OH, -SH, -NH,, -NHC.s-alkyl, -N(-Cm-alkyl)z,--NHCG.ufatyl, :
N(%,ﬁwl)z, -N(Cre-alkyl)(Ceraryl), -NHCOR?®; -NO,, CN, {(CO)R®, (CS)R", -F
Cl Br, -, -O-C.ﬁ-alkyl -0-Corearyl. -O-{(COR™, -5-C, ﬂlkﬂ S-Corcaryl, _SOR™,



.29 June 2007 3 and -S2R', wherein R8 to R' stands independently of each
other-for a hydrogen atom -Cl.6-alkyl, -OC 1-6-al kyl, OLb5_féerydo7
-NH2, -NHC1.6-al kyl, -N(CL.6-alkyl)2, - NHCs.14-aryl, -N(Cs-14-aryl)2,
-N(C1 -al kyl)(Cs-14-aryl), -S-Cl.6--alkyl, -S C6-14-aryl residue;

a. - - CONR14R15 resi due wherein R' and R15 stand i ndependently of each other
"for a hydrogen atom -Cl.6-alkyl, -0-Cl.6-alkyl, -OCril4-arytl,

-NH2, . - NHC1. 6- al kyl, -N(Cl.s- al kyI)2 - NHC6 314- aryI -N(Cs 14-aryl )2,

- N(C - saali kgOES- Jvﬁe?eabi'fi" R el fle r%lr?qefrw§f AN ath&R TS hydPagen

counter cation selected fromthe group co

al kali atasealC iy SOLC .- bitkyl KO W, INRNBIR, YGRS in to R19
st ands L@.peindentl of Hseacﬁ/ of her %‘I(S)l?rya hydr ogen a%‘éikgymgr(%iﬁ‘@%g?zkyl

resi dué 1Ry IRsN eheﬁf)’f)ar-m(@Fdhalbﬁyl)(ﬁeicandm-ﬁ—aiwkﬂ bACs Qra@l e each
 hydr.og Qlie-2 tautomer, an enantionmer, an stereoi soner or a
*physi ol ogi caefl y. accept abI e salt or a soI vate thereof or nixtures thereof.

In th FRAS Fe¥TR g th |
pﬂenolea? gegv?\nﬂ?hRg di - ggw?ﬁlﬁ\?a e% cgﬁsn%gdaégﬁ’egﬁ’&&f%ﬁ%@ ?‘ﬁ? 98{%]&%(@ ve
char ge-fedrogen atoonpEassied, @-QS&M{)&I LOFCYiHanyd, NS NAY, SHIk, -NgCu;-

‘accept a&}(ﬁ)a .such 'as & or The-novel conp ound accor di ng
f-or nul 2' H’q@' - &deenNé@eﬂﬁﬂﬂd)(@th@ﬁﬁl)R@ﬂﬁlmlbﬂr t—S(-:(f;s.yhe

C'=Cl18'argpdigge: fond’ has been given the nane sootepenseone (1).
According to anot her aspect of 'the invention there is provi ded a process .

‘for - “mana e@umerr@tmn selepleddoactins giag b@nfsnsrtmgi 8f An kAP 6F ééhﬂfbégéu

soot ep 1) .. fromthe | eaves - schal on soot _epenseone
Annonaiﬁé%q %%L o feaMa HIRVER P&%ﬁ%ﬁ") wheraingR te RiAstandeent i on’

furt hefingeé the formula (1) as‘
medi’ camaznt‘géll n pzyr ?Fgéﬁgr ﬂ?eﬁﬂ&?%ﬂ?@%ﬁé&iﬁf&ﬁ %Eg"{;ﬁ“ﬁ'dﬁ%‘guew June
2007 R*and R’ either formi part of the C'"=C"* ~double bond or are each hydrogen

. ora tautomer an enanuomer an stereorsomer ora physnolog:cally acceptable salt or

a solvate thereof or mlxtures thereof

n the case of a compound accordrng to formula 1 above in the form.of a phenolate '
‘with a dn- or mul_twelent counter cation, the remaining positive charge can be .
-+ compensated by association with a phy'si_'olbg’icall'y acceptable anion such as Cl- or
oM. | I

L The novel compound according to fon'nula ! whereln R'isa hydrogen atom and R*
: and R3 form part of the: ¢ C"’ -double‘ band; has been given the name
sootepenseone (1)

, Aocordung to another aspect of the mventlon there is provrded a process for
manufacturlng a compound acoordang to formula I by |solat|on of. sootepenseone ( 1) .
: '-from the leaves of Dasymaschalon sootepenseone Cralb Annonaoeae and its

- subsequent derivatization.

The present mventron further prov:des the use of the oornpounds accordrng to

formula (1) as meducament, in part:oular for the treatment of cancer dlseases



it The present invention further provides pharmaceutical fornulations,
conprising an effective amount of a compound according to:28rduha g0P7for
treating a patient in need thereof. As used herein, an effective anmount of
a conmpound according to formula (1) 1is defined as the anpunt of the

- conpound whi ch, upon admi nistration to a patient, inhibits growth of tunor
cells, kills malignant cells, reduces the volgume or size of the tunors or

[im t he t t
Subst adHEPIEFeR RS b (el RRoyides kb nitf%e?ﬁ%ﬁ?méﬁ?ﬁ%n&ﬁgﬁ"ﬁmg an
for mul glfrttivBlanEaReEEa lcdniBoual HbcoRdingRetdrinta4 (1) fac treatiaglepatent iameddr

oral, topical or parenteral administration to patients in nee 'ﬁgfj
oncol yttherddfeAsmsed hereipr aheffectiveranount of a @%Pﬁb!f‘peﬁ‘ﬁcqrg'"& Rrauta (i)

particular a human The tive anount _ ent
o' ypils defipegaeie;amssiy ordnprompaiad whihy BRBH MGk St b ettt
condi ti ’ I h { fwdmsmbwmﬂmﬁmzepbased
~an mil |ﬁ@1°é@8‘é‘?@’aﬁ‘§ﬁﬁ%é§nﬁﬁ%" ;Hlé?g%&e{ge is described by

Fr ei r eitghnork.ot-elfhinates tiaturaor efiticelytindhe tneoted patignt)y 219 (1966). Body

-surface area may be approxi matel y-deternined from patient height. and wei ght
(see e.g. Scientific Tables, Geigy Pharmaceuticals, Ardly, NY., pages

537 53&{1197.9% %&E@!@%@W §9r% é (Rl Sin'hbbordapRedoie i Mvdriprecdrenei ng:

. physic e nature. of the: patient's particular
“cancer ogmidaddiinendasdge h@nawahg phanyeicentticatiy dcceptabde oaﬁéefﬁafpr enl,

Effective antitunor doses-of .t he present xanthone e. from1l
nicr ogrwplwmfmafegtﬁmi edmlatﬁmthmtsbpﬁt'%?tfgﬁ%%e%f°HEPW§}Q‘%%§%’ pati ent-
‘body =wei ght,. .nore preferably between 2 mcrograns to about 1000

" mcrogranms per ki | ogram of patient body weight. Effective doses will afso .
vary, "afy, AYhemiidelnibodiirir, & phadni is 4 hearmial, iepantidalar a bumasut e of

adm ni stration, exclpient usage and the possibility of co-usage w th other
therapeutic treatnents including other antitunor agents, and radiation

i ntr avanbeetectieranbuel REPESHINEErad 16 B bt A oy e o e
t OIOI cal suﬁéce Qiréavﬁaﬁeﬁt welgﬁthenfdmsanem m)ridlqmrso’ﬁme intereiationsbiyof dosages
' for anrmals or humans (based on mlllrgrams per meter squared of body surface).is
described by Frerrerch E.J. et al., Cancer Chemother: Rep 50 (4) 219 (1 966). Body
'-surfaoe at:ea,may be approxrmately determmed from patient helght and werght (see
. e.qg. Screntlﬁc Tables Gelgy Pharmaceutlcals Ardly, N.Y., pages 537-538 (1970))
Preferred dose Ievels will also depend on the attendrng physrcran S assessment of
both the nature of the: patlent S partrcular cancerous oondmon and the overall
- : bhysrcal oondrtron of the: patlent Effectlve antrtumor doses of the present xanthone
oompounds range from 1 mlcrogram per kllogram to. about 5000 mrcmgrams per
. kllogram of pat:ent body' . welght -more preferab[y between 2 micrograms to
abouti1000 mrcrograms per ktlogram of patlent body werght
- Effective doses will also vary, as reoogmzed by those skilled in the arL dependant
on route of admrnrstratlon ‘excipient usage and the. posrbulrty of co—usage with other

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

‘The present phannaceutucal fom\ulatlon may be admmrstered intravenous,
'lntramuscular mtradermal subcutaneous lntrapentoneal toprcal or mtxavenous in

the form of a lrposome-.



. S Exanpl es of dosage forns include aqueous solutions of the active agent,
in an isotonic saline, 5% glucose or other well-known pharnmaceutically
acceptable liquid carrier. Additional solubilizing agen£8 v&re-RA8Vn to
those famliar with the -art can be wutilized as pharmaceutical excipients
for delivery of the active agent. Alternatively, the present corrpounds can
be chemcally nodified to enhance water solaubility, for exanple, '

f or mat Bxanyblen fiﬂrdm*é@@tfbﬁ%khbic@@eeﬁéégoﬁs RO 8f ft?elr L8jve her&e@uﬁ‘ggﬂt

conmpounds can al so be fornulated into dosage forns o S of

adni ni eteniesaling, Iﬁ%lgigcm bo¢ lotivenweskithrooisn phaenacautiosguateaptable llqurd
for exanple, in dosage forns for oral

b | ated
cam i SEIEY (RRfons] sclilpid agenfwelidaiows ta lhass Emilianpi tbe artgan be

“gorat F‘ﬁ‘"%?”‘aﬁef*f’ AR ERBORLh TRl dEIRERFY B Sl S0R8L A RaR0el dance

with: Hoepeesentraimpondscan He/cﬁ@rmﬁﬁysmaﬂirﬂww eaﬁaﬁée wﬁté@sﬂﬁbilﬁﬁ fef9° nt

~and solid carries, and lubricants well-known to those lar wt

art. ESXApRle. by formatian ehphaemgceuticaliicaceeptable pbgaol,atebeattam te. The
compounds of the present invention can also be admnistered in a formof-a
hard shell tablet or ‘'capsule containing for exanple, Tactose or- mannitol

as a -bilhdeprezet aoﬁ@@j(ﬁMsl &iphlsd bé 'f&rrﬁuﬁif@d Bl &3 RARBHSE otHae roﬁfe@of

effectlve amount- and effective dose as referring to the trea?rrent
- ani mal & ﬂyﬂtﬁﬁat&@@dﬂﬂmm wetllekmm mewquJMpmamaoémwakebwpdsuwnoml |

o v DEJORANASH e tacaiia i 8Pacé 45 Fot et PP GoR D aveaeasne.
‘toxic gels peaber aTﬁ@leEf(ﬁﬁﬁéuDé@ rAED ¢dmpAgy aﬁ?%ﬁ%@wﬁ rbﬁﬁ%c@&h@ll

-adm ni stration, the adm nistration-schedul e tunor yand ot her -
r el at e@CraRiabie materiabsucthas tgeiatyn oe celiulast: derivatives) Tablets mgay beom the -

f.t t Ge |1 ffect d | d
- S°°p§n§%ﬂ?ﬁf@& R S55RA80s W b a rPopsatia by éﬁa%rggépb%@xgﬂéﬁd%‘;”m
terms tanaetive agent éﬁﬂ%hﬁ&:arﬁé% @f&l%rﬂ%%l%ﬁfcﬁﬁd&e’}% \ghﬁ‘ ted

to, ~adrenocarcinonas,. gl | ast omas-. ~(and ot-her braln tunors
- cervi cje art;’ E&‘@FW%%P&BON@WNNGMG%&MM (ﬁugarybentohlmg'rherwnpmﬂids and

non-s gt {hecﬁres)ent EHJE?H%%B&n also be administered in a form of a hard shiell tablet or

wpsule contatmng for example lactose or mannitol as a binder and a conventional
fillers and tabletlng agents

The tenns effect:ve amount* and Jeffective dose”™ as refernng to the treatment of
- anlmals |s def‘ ned herein to mean those quantities of alkaloid which will cause
- remrssson : Of. lnhrbmon of growthi of the cancer disease i in the animal to Wthh itis-
' '-admmustered wuthout |mpart|ng an untolerable toxic response The effecuve amount
may vary with the ‘way of admlmstratlon the admtnlstratlon schedule, the kind of
-tumor and other related factors all of whuch may be varied wuthout departing from
K '. ',the scope or operatlveness of the lnventlon Generally an effective dose would be
._one w:thm the range of about 0.001 -100 0 mg/kg of body welghtlday

> -The terms 'canc'er“ or ,tumor* as used herein include, but are in no way limited to, \
' '.--'-adrenocarcanomas glloblastomas (and other brain tumors) breast, cervical,
. '_-_coloreotal endometrial, gastnc liver, lung (small cell and non-small celt), lymphomas :
""""'"’(mcludmg anon-Hogkm s,, Burkitt's, diffuse farge cell,, follicular and dnffuse -

- ‘Hodgkin’s), melanoma (metastatlc) neuroblastoma osteogenlc sarooma ovarian,



.«(i.neludi ng non-Hogkin's, Burkitt's, diffuse large. cell" follicular and
di ffuse -Hodgkin's), nelanoma (netastatic), neurobl astongy osh€ogenycC
sarconmm, ovarian; 29 June 2007 6 retinoblastonmn, soft tissue sarcomas,
testicular and other tunors which respond to chenotherapy. O her objects
and advantages of the invention will become_readily apparent fromthe

- ensuing description. Detail ed description of the invention The inve t| ve

COMpOUNERinBRAMGMATSHR tisuazrcoiash testicalareand ojien MRS WakE TPPRENAJPst em

(see for a review Sultanbawa, M U..S., Xanthonoids of tropical plants,

- Terierabthierepy 36 (1980) 1465-1506). The fol I owi ng natural corrpounds are
reported as having a. simlar ring system Ganbogic acid (2) isolated from
Garcinia hanburyi.(see Anorosa, M et al., Ann. Chico. (Rone), 1966; 56,

232; An e%e@fs &hd adJanQS%’ﬁ of3¢e. invEntiorl 961 betame (g l(ylmgargpt fram e

A et a Lett 7, 4201 (pnr data-, struct ure) morellin

.. 1sol aé.eghhgcme@:ptuoma norella-(seer Rao, B.:.S., J. Chem Soc, 1937, 853
(isolation); Kartha, G et at., Tetr. 'Lett., 1963, 459 (cryst.
structure)); Nair, P.M et al. Indian J. Chem,. 1964, 2, 402

(etruct br aéﬁ?t anburtﬁ?(ﬁ)ufgggbgh%,{rom Garcini a ha,nburyl (see: Asano,’

et-a 815(|solat|on uv, ir, pnr, cnr
data) and forbesione (5) isolated from Garcinia forbesii (see Yuan- Wah

eong, Leslie J. Harrl son, Graha nne &HA
‘Resear c]fh(espvemg%w L%&'%%’ggley eﬁ%c?ﬂl%ﬁlﬁgg&nenyl 51

~ side ch bids. | plandy.
Mor ol |1 YR 45 ”Eo&aﬁ%%%w:c. ﬁ?%%wﬁ?as’e"‘?’;geé’ﬁ?*é‘ﬁsﬂe “"é‘“"""ﬁ em i com

‘Al coneiiedréh 33)(21( ) Fia1Es-1 506 henfallowing yabpral $ooy AELER,

- skel eton fused to a 2, 2-di met hyl -tetrahydrofuran ring system (see f|g 1){.
However ,asthmseg(a)ﬂpvlm‘dmg Y@M gni fi cant structural differences as
corrpar ed to : :

Gamboquc acud (2) |solated from Garcnma hanburyl (see Amorosa M. etal , Ann.
Chlm (Rome) 1966 56, 232 " Ahmad, AS et al., J Chem. Soc. (C), 1966 772
:(structure) Armone, A et al., Tetr.. LetL 1967 4201 (pmr data stmcture) moremn
3 tsolated from. Garcmna morella (see: Rao, B. S., J. Chem. Soc, 1937 853
(lsolatuon) Kartha G. etal., Tetr. Lett., 1963, 459 (c:yst structure)) Nair, P.M. et al

- IndlanJ Chem 1964, 2, 402 (structure)) anbunn (4) usolated from Garcmla
hanburyl (see: Asano, J. et-al., Phytochemistry, . 1996, 41, 815 (|solat|on uv, Il‘ pmr,

- cmr data) and forbesmne (5) |so|ated from Garcmla forbesu (see Yuan-Wah eong,

| Leslle J. Harrison, Graham J. Bennett and HughT-—W Tan J Chem Research (S)

'1996 392-393)

These compounds have atC-5an lsoprenyl side chainin oommon with 'a-hydr-o,g'en
bonded phenolic hydroxy graup. Morellin (3) and gamboglc acid (2) have a
chromene nng system in common. AII compounds’ 2 to (5) have in oommon a
btcydo[2.2.2]octene carbon skel_eton fusedtoa 2 2~d|methyl-tetrahydrofuran nng

_system (see fig. 1).

However, these oombonnds.show significant structural differences as compared to

" the compounds according to forula | of the present invention: -



.-resent invention: the conpounds according to formula I of Me. p 29 June
2007 1.) the C-5 isoprenyl side chain is oxidized to an aldeHy@& £8%7n (3)
or to a carboxyclic acid as in (2); 2.).the condensed di hydrofuran ring in

"~ 3,4-position is mssing as in (4) or instead a pyranone ring is present in
the 2,3-position as in (3) 3.) the ring systemis substituted with an
addi tional i soprenyl side chain at CGs as ¥gn (3) and (5) By contrast, the

~ conpou L re i i - g 051 4 '
"Gyl o &S iRBnEE bl AT RRI=GPEE ARl e HP R 2 Lt hone
ring _Waifgéidtgﬁ,{@gpnorry of Dasymaschal on soot epense Crai b-see V. H
Heywood, "Flowering Plants of the World", University Press, Oxford, 1978.

Sur pr i 2i) tige gondeesed difuxdrofuran ringinsd.dseesitipAVs AnissHGAs W (dhek gbpad a
- antitunor. .activity: Moreoyer., . Lhe.present fonpounds have a |ow toxicity.
‘Thus t%%ﬂ@%'sc%r@ﬁgﬁ'ﬁ& 'Eec%gr"ﬂ?ﬁ'&gpc?sﬁ ﬁ'e(%r esent invention are new and

i nvol vg13fe | k5 S LB stitlited Wit 8k Waeitioal (i2dpiehyl BidechakianGrs asdn
bel ow ggﬂ%@§%¥ﬁ§§hy rso'gen bonded ohydrogenpbot){ll ed bi cydor 222) oct ene
H phen@)iandX$)group H. phenolic ON G oup carbon skeleton O O ~ carbon
aJceleton O ~Oring syst-n tin0 SystemOs OOOOO O /I /I HO OH-
‘Gambogic acid (2) Mrellin (3) _ - _ :
- Bycontrast, the compounds of the present invention contain fully substituted

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

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

-. Syrpﬁsi_'ngly; the compdund_'s_of. the present invention show remarkable an'titym_or.__ _

L .-':a"_c't'ivity.' Moreover, the present compounds have a.low toxicity.

- "ﬂlus the xanthone compounds according to the present invention are new and .

~ involve an inventive step. -

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



.0 C5 preny,| G5 prenyl side chain side chain hydrogen bounded

bi cycl 0(222) oct ene - Hhydrogen bonded O H 0 phenolic OH grogipyesd t o507
skel eton O -O phenolic OHgroup 3 50004 OO M >6... 2z a boon sk
ellee 1e / O25tt zt ~. 20 14 Hanbunn(4) For besi one 5 G5: phenyl GS
prenyl side chain side chain OH 080 OO O Sootepenseo:le Exanple 1

| sol ati on of sootepenseone (1; VR-3016, D25637) from Dasy chal on
soot epense . PI ant natmhasaebeen col | ec N Novegb,eryi\@&ﬂnw
DOi t UNG ealllcaBg i r“0m new@icierher n Thada B € Pdried |
(about 30- 35C) : m«mp st or ed \n a Raneed
| eaves (6. ) 2 sequen ; i t h “PRECERe
(110 litre), o?tHNr6 A |tr) and rrethan AR N0 give the
.correspondlng Je . [ 04 2,. 192.7 and [l .respectively.
The crude al t was further partiti d 29 June 2007
.9 acet at 4.35 litre) and n-<tfu't -water to give
~ethyl aC Gambogic acid (2) , Morcellin (3)
v nded i 2|=(2 Joctene . ' /h\y&ogo booded
Phﬂmlicnobt: group  carbon sklelldon o “\O . Phemr'cno*'g"’“"
N\ = SoH -
bicyclo2:2 2octene . 1 :
‘cacbon skeleton = g . : -
(o _ _ Hariburin (4)
G5 et ' '
side chain : :

" ‘Sootepenseoine
1) .

Nasr : .

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

Plant materual has been oollected in November 1994 in Dontung, ‘Chiangrai provmce
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

' sequenually extracted with hexane (110 latre) chlorofonn (107 litre) and methanol

—+{180 Intre) to give-the corresponding-crude extracts.in. 204 2.192.7.and 1181 0 gm.___._e_

respect:vely The crude methanol extract was further partitioned wnth ethyl



-~ n-butanol- and water fractions in 103.6, 388.7 and 401.8 gm respectively.
The ethyl acetate fraction (100 gm was chromat ographed o Sdde @ @ed
(Merck no. 7734, .1.62 kg, the extract was prem xed with 180 g of the
silica-gel), eluting with m xtures of hexane-ethyl acetate and et hyl

. acetate-nethanol. Fractions (300 m, each) were conbined on the basis of
TLC to give a total of 19 fractlons (F to919). Fractions F, (1.10,9) and

F 0. 84 | ut dthvleadatdt
clslré@%@%&%ggﬁg@wgﬁrﬁ%gﬂﬁe oy| ng exa(ﬁg ez hyl egt(/:tﬂg?igle e gg el ut |€yng
sol v w SO?Jgpa%%épﬂaalghgdnwwswwé’t apt 40eBgre.- tespeativelive a | i ght

yel | was further purified by radial chromatography (silica
gel, 20% ethyl acetate- hexane)-and recrystallization from nethyl ene

hl or i de- met hanol _t 3016 (0 RS
pur T To eyl pestate BeRPoAI O DS Wik CrifinGRkapRes FPUIEE bl Merdn |
same ?ﬂ%g?tﬁggg l\\,%ee)& dgéftt\lvﬁgidreﬁ\tﬂé@anm 180 \GoBbussilicagel)celioguithas been

i dent | ed xant hone derivative, whic iven t he
nane ﬁga BF feREnd-ethyl bbetdbesinst eyt p@@t&tgﬂneéll%l\%lngf @R&PB%Q r”@st al .
ffra

b, eaen) aese qamnecon e bRSRSTEH R 4P 4 B8 19 FRCRERDIEOOTTRT)

C 72. 97-819% efth Aaceltéte-h XEHE, Yerm 2:
3560, ?%@?ﬁ%gl%? 1991%%%@3 )i%lgg éaé'(t)ﬁ 1470, 142% 1380, WV, gftoH
- nm. (| %a,.gglo ed. drsysu.camlmp@y@m hexgne£thyh acelalesass

rn/z Oe\/) 64(2%, 00) 421(4 M solid .
.281( 8plvatits.7The zm@\) e 5‘?@@?&; go%@%—g%xgl%% \2% a f@?%ﬁ \2/ sold- o
00 M RS &S t 3hhaloarptyOEiicdgah 0t st hedtate-
3 )I sol aMtBan w%%ﬁllﬂ?eef ﬁ"én@%m#?zdg%g?‘rﬁ sch gg ) ¢
: hexane) and recrystallization from methylene chlorlde-methanol to give VR-3016
(0. 2373 ‘gm). The mother ||quor was purified by HPLC (methylene chlonde) followed
| reorystalhzetlon in the same solvent to. gtve addltuonal 0:1 103 g of VR-3016 The

compound has been |dent|f ed as anew modlﬂed xanthone derivative, which has

been given the name sootepenseone 1, on the basus of spectral data and single

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

. fp. 192-193°C

o [oF®D -eoo &=0.075 in CHCls

~ Elemental analyS|s Found: C, 72 32; H, 6.89.

B _(‘mH;,zOsreqmres C72 39, H, 694.
1R, AMCHCL, cm- 3560, 3033 3011, 2980, 2932 1740 1638, 1590, 1470, 1428
1382 o -

UV, A 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 aséignments: 'H and "°C- NMR (300 ancl:400,Mh'z, CDCly):

- see separate page



.-Characterization of the structure of sootepenseone (1) The identity of
soot epenseone was reveal ed by analysis of its spectral data guae the7
infrared spectrum ultraviolet spectrum mass spectrum and-Particularly the-
'"Hn.mr and 13C n.mr spectra. Table 1 . '"Hn.mr. data of sootepensone
(1) (S Units,. nultiplicities) Protions and Sootepenseone Iong range 1H—
assi gnnent s (1) "C-correlation (correlated C atons) .. ;C2 -H6.05." s
Cl. C4, Toedlesreibedisilatian. prosedae, is gwmmgpizeddg sghemsyly cab; . ©5, C7 01
1-H. 1.40 (d) - &'; C3' (C21-1-1 4.40 - CA'-H1.1;8 s C2 C3', 4
C5'-H 1,60 s C2',-C3', 4 O "-CH2 227 . dd Cl"-CH2 1.37 (dd C2"-H 2.45
(d) C4b, C8a, C1 ", - C3" C4 H 1. 281s) c2". C3" 1:73 : s- C2111 C3 C1

"-CH2 2.58 (bd) C4b, C5, CH 2.50: dd Cob S%
4:40:-m - " 1: 37 ﬁg racte rlzal;on QfAthe-ﬂruqureo sootegensegge\ﬁ

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.f

and BC nm.r spectra.

| -Table i

' -'H-n m.r. data of sootepensone (1) (6 Umts multlphcmes)

Protgns and Sootepenseone ‘long range 'H- ] . ' [
_assignmehts (1) - -“C—correlatuon
(correlated C-
. | o S -atoms)

JC2:H _16.05(s). 'C1,.C4, Coa ]
C7-H 1342 (dd) . ~ |ce, C8a, €5%, C2"}
C8-H 7.50.(d). _|C4b, C6, C7 :
C1-H 11.40(d). C2', C3'

- e2-H - |4.40(q) - - - '
qC4-H . [1.18(s) - 1c2,c3,c4
Co-H - 11.60(s) _ |cz2, .Cc3,C4

|e1reH2 - |227(dd) - |- -

JC1"CH2  |137(dd) - - - .

Cofe2nH T {245(d) o C4b CBa, c1",
1c4"H . [1.28(s) C2", C3"

Jes5-H. 173 (s) |c2re3 .

fC1™"CH2 = |2.58 (bd) C4b, C5, C3™,

. . _:_(__.‘,4'"_

le1-CH2 - - |2.50.(dd) {C4b

et 1440 (m) -

L I 1.37:(dd) - jc2r, c3”

T {C5™H . . .10(dd) - |c2" . Cc3"

{C1-OH [13.10(s) C1,C2,C9%

- *: suggested correlation




.»CI-0H . 18,10 (s d, C2, Ca. : suggested correlation “29 June 2007 71
"Table 2 "C-n.mr. data of sootepensone (1) (S Units, nultipdi cuhees)o7
C-atonms and assignnents Sootepenseone (1) Cl 166.2 s. C2 -92.6(s) C3
168.5 s 4 113.6 d .C4a 156.0(s) C4b 90-9(s), - C5 84.6(s) C6 2..03.6
(s): C7 47A(d) - C8, 134.1 d) CBa 133.7(s) €@ 178.9 s (C9a 101.4 s) . d
13.5 C2'°'91.0d: C3' -43.2s21.0 C5 23 (CVv 26.0t C2" 40.61d) C3"
82,9 (Eable®4" .28:9. (5 30.7 :

PC-n.m.r. data of sootepensone (1) (6 Units, multiplicities)

C-atoms and assugnments ‘| Sootepenseone (1)
-{C1 B s 166.2 (s) '
C2 L 92.6 (s)
1C3 . : 168.5 (s)
1C4 : . 113.6 (d) :
"1C4a . . - . |186.0(s) - _
|cab. - - T 90.9 (s). -
C5 : L 84.6 (s)
C6_ - . . ﬁ 203.6 (s)
e 47.1 (d)
C8’ o L 134.1.(d).
CBa L 133.7:(s)
co - . g ' 178.9 (s)
C9a S 1101.4(s)
N (T e - 113.5(q)
ez 191.0(d) -
5 —— — 432(5)_‘ :
R [ o T I '23'.:9-_(q)f_ -
. [er T %eo@
ez lag6(d)
jcs” . - |829(s)
c4” - 128.9(q)
C5” '_v_.. —1307(q)
c1™ - S L 29.0 (B
jc2™ o T~ {117.8(d) .
; c3r L 135.3.(s)
cs™ _ [te9(@). -
Relatlve stereochemlstr\r _ :
The relatnve stereochemlstry of sootepenseone (1) has been oonf rmed by smgle
crystal x—ray dtffractlon analysus Hence the absolute oonf iguration is euther the
stereochemlstry as deploted below



.ad"29.0t C218. _ 117.8 d (C3'" 135.3.. s. 25.5. C5" 16.9 Relative
stereochem stry. The relative stereochem stry of soot epense;j)epeJl§ 12 %@@7 been
confirmed by single crystal x-ray diffraction analysis. Hehce e ol ute
configuration is either the stereochenm stry as depicted bel ow 29 June 2007
12 O0H 10 OO0 1 22 O Sootepgpseone (1). V or the corresponding
enantioneric formthereof. The relative stereochem stry as depicted above
for sootepenseone (1) is also valid for @he s@bl epenseone ‘derivatives
according. .to formula (1), except fqr thfise dérivatives where inversi-on or
racem zation occured under the se > e conditions at one or nore
of the chiral centers at G5, C and C-22. 29 June 2007 13

Preparation of derivatives of sp&tepeny e .3 R 00

Sootepenseone . -
| (1) . |
or the corresponding enantiomeric form thereof. The relative stergo_.chemistry as
débicte'd above for sootepenseone (1) is also valid for the sootepenseone -
.défﬁv.étives according to formula (1), except for those _qéri\)atives_ where inversion or o
réoerﬁizétioh 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.




.1 77893 0 _05016 17 ~3 HC HBCRz HH3ICCH3 18 , Ct s . H3CR (I)
Compound No R R2 R 1 (Sootepen- H R2 and R3 forning part28fJuseodBP7t he
C 7-C18 double bond 6 acetyl ditto 7 a phat i a- ditto t ocuticany
acceptable counter . ion'" g CC2cr ditto alkyl- carbo- nyl 9 nethyl
ditto -10 G4-Cda- ditto . - alkyl benzoyt -.ditto

Preparation of derivatives of sootepenseone
- Table 3

[CompoundNo. |[R° |[R2 [
1 (Sootepen-  |H ~ |R2andR3-
B forming part of
Jjseone) | the C"'-C*® double
e | [pend e
N acetyl |ditto
CfFTTT [ [dito
z 1 - | ceuticatly
acceptable
{ countes
: | L
18 €T {ditto
I alkyl- _
CAS RN I L
T le methyi |ditto
o [ew [ditto
| L
| G . fbenzoyt | ditto .
iz "[Benzoy! | ditto
stituted
with -
OH or -

" . suitable 60—unter' cations (6r- the phenolat anion are, for example, Na+, K+, %2 Mg++, % Ca++, HN(Cy.



- 12 - benzoyl ditto sub- . stituted wth- OH orr OCH3 suitable counter
cations for the. phenolat anion are, for exanple, Na+. K+. "' 7o Mytte.-2d07
Ca++, HN(Cl_ (ralkyl)3+ 29 June--2-007 14 Preparation of the conpounds 6
to 13 can be acconplished startingjfirom sootepenseone (1) by organic
chem stry standard derivatization procedures_which are well-known to the

person ¢ "%"f.ﬁﬁ t epenseone
“(6) A S?f%ﬂg%%ﬁob}[bf%ﬁ& &th"p%oo epeﬁsf%%ﬁ%% Hﬂ'ﬂs anhy ﬁﬁlgs g@‘(e)tlc acid
anhydri deol[qﬁansebher(egi bytorganis tkhemistay standand detivatatictoproeetdures which
evaporated in a water bath wunder reduced pressure. Yield: 1 ng of.(6) as a °
crude r@@mﬁé"kfﬁwn&mpéfs%ﬁk@egfmébﬁt%enseone (7) can be prepared
according to nethods and :reagents as. described in Houben-Wyl, Methoden
der O gani schen Chem e (rret hods inorganic chem stry), 4th edition 1963,
vol ume 612, " Sauer st of fverbi ndungen Exangpeden conpounds I), part.2", pages
35:ff _ So, for exanple, one eqivalent of a suitable base can be react ed
with one equival ent ofPrmoraMmmoédn@-metylﬁmtepeoseme/éGﬂt and then
evaporating off the sol vent or filtrating off the precipitated salt (7). A
sui tabl e base, for exanple" can-be selected fromthe group consisting of

al kal i ?ae.tlbn ? Jkﬁ\g l*’%/&ft@géﬁ%n@(ﬂﬁnqrrﬁﬁénﬁ¥ér‘6d%eacétﬁiébih§dr@@lrﬁfe Whs

OH- gr oup -( conmpoun e acconplished starting from soofepenseone
(1) wit Istudedzaltroohalempemmeo@y 1t b. The salvéobwas &lamraleeldnlg/wambaﬂa
" Hishmat; JOCEAH J, Og 195 1644, 1646. .. Acylation of the

| O groub‘“@@ﬁﬁ%‘o‘mp?ﬁﬁs%e \é'e|‘§11 %&Zi% %%C‘w%’t% i shed

J - For example, salts of sootepens'eone (7) can be p'repare'd according to methods and -;'-—
’ '_.-reagents as descnbed in Houben-Weyl Methoden der Organischen Chemle
_(methods in orgamc chem:stry) 4th edltlon 1963 volume 612, _ ‘
'_"'Sauerstoffverbmdungen | (oxygen compounds h; part 2 pages 35 ff
_So for example one egivalent of a suntable base can be reacted wrth one equlvalent
'of sootepenseone in a suitable solvent and then evaporatmg off the solvent or .
fi ltratlng off the precuprtated salt (7 ). A suitable base, for example can be. selected

_from the group consisting of alkall or earth alkall hydroxldes or an organlc amme

. Methylatlon of the OH-group (compound no. 9) can be accomphshed stamng from
) ) __-sootepenseone (1 wrth duazomethan in analogy to the method as’ descnbed 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 ec'oomplished'
'startlng from sootepenseone (1) in analogy to the method and reagents as descnbed .
in Houben-Weyl Methoden der Organtschen Chemle (methods in organlc
chemistry), 4th edition 1985, volume E5 "Carbonsauren und Carbonsaure—Denvate

- '(carboxycllc acids and their denvatlves)" pages 691 ff. ’

Alkylatlon of the OH-group at C-1 (oompound no. 10) can be acoompllshed startmg

----—_'¢~'--—'- - —~_———-from -sootepenseone {1).in- analogy_to.thestandardpco.cedures_andby usunq
. T sta_ndard reagents as descnbed in Houben-Weyl, Methoden der Orgamsqhen



. starting from soot epenseone. (1) in analogy to the nmethod and reagents as
described in Houben-Wyl, Methoden der O gani schen Chemi e: (2®thous 2007
organic chem stry); 4th edition 1985, volume. E5, "Carbonsauren and

~Carbonsaure-Derivate (carboxylic acids and their derivatives)", pages 691
ff. Alkylatiaon. of the OHgroup at C1 (conpound no. 10) can be acconpli shed
starting from sootepenseon(1)-in-anal ogy-8® the standard procedures and by -
‘usi ng. saitirenvWohyine \zghoden der
Orgamgg ggggg{é\ltﬁﬁggg’ggigémem e wﬂ?hgg!s i n organic cheni stryg 4t h
edi t i O1Saweristofbverbirkiurdgsau toxygsr oenmommena(td&y@ewrgoﬂw@ prlagart 3",
Georg Thiene Verlag Stutt 1965, pages 49 if. Hydrogenation of the
|sopre§$hm dﬁﬁfdcﬂﬁﬁl%sﬂgfﬁd to the C'-C' single bound (wherein R2 and R3
inthe formula (1) are each a hydrogen atom conpound no. 13) can be
performed by standard procedures as described for exanple in Houben Weyl,
Met hodplydesgedfatirnosiieisoprenyeC{ el hddablenbougditodhe TG Y sjngle ddwund

e s ) 5 o B o,
e oGBS 4 sl e iR A s (<52

the hOWer M&ﬂbdéﬁ&feﬁ@rg@ﬁrs&hén@mmmeﬂm&s [reergartiblcheBystryjatitte 1:
Toxicity of soot epenseone (D-25637) Conpound

mi
- nseoneeditian, Zsme-leS‘lc I@'tpdxdrthrb(f?@uﬁﬂmbfa'l I, \ﬁefy]ga'gl{lqem%y)erlag%tgttggrt
Adri an ghq Bl. %)’l_’fl .ein ca, 80 l.p: i nt raperitoneal .
1 ! pages 151

Blologlcal actlvrtv

The compound according to the mventlon are less toxic than the standard
- -compounds (see table 1): On the other hand sootepenseone (1 D—25637) is more

' 'actlve in the hollow—f ber test as the- standard oompounds (see table 3)

.7 é' l-'Table 1: Toxuc:ty of sootepenseone (D~25637)

-Compound S S LD50 (mglkglp mlce)
" |Sootepenseone (1; D-25637) __[>100 .
- JActinomycinD - » fca. 1
. |Vinblastin . L jeak
- )|Adramycin . =~ . lea.40
iy - " |Bleomycin ___ o lea.80
77 ¢ Tplrapertoneal

" Discussion of the resuilts:
g Sootepenseone is at least 100 times fess toxic than Actinomycin D, about 16 times
- less toxic than anlastm and 60% and 20% less toxic than Adriamycin resp.
Bleomycln

2. -ln-fvitm. antitumor activity-(xrr- proliferation/cytotoxicity test)

The XTT -assay was’ carned 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 gmwth by 50% as compared to control growth after 45
- hours following application of the substance. The dose value as obtained is referred
~--~——-~——t&as£—05aand«adwny_us_mdamted_tor 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.



.-Discussion of the results: Sootepenseone is at least 100 tinmes. less toxic
than Actinonycin D, about 16 times less toxic than Vinbl ag9 dungnd99d% and
20% | ess toxic than Adrianycin resp. Bleonycin. 2. In vitro antitunor
activity (XTT proliferation/cytotoxicity test) XTT assay was carried out as
described by D. A Scudiero et al., Cancer Res. 48 (septenber 1; 1988),

pp.. 4827-4833. The results of this procedur® are expressed as that dose
whi ch. i Matkrets growt h by 50% as conpared to control. growth after 45 -

hour s follom1 i ng appllcatlon of the substance The dose value as obtained

i s ref erred—to—as—EbB-50—and—at lﬁISIIIUIL’dLCUIUEquJ ccla of—s
~ug/ m . mrhe ED _50. H rm'rprlal
The act}99olepensepneddt epensedB (1) ,obtained in Ekhdfle | are reported
bel ow i fDI26637)2. 29 June 2007 16 Tabl e 2: Conpound] Cel | line ED 50 !ni
Soot épepiseone (1, KB 1.74 D 2pA210L1210 1.74 SK- OVfB74. 74 LNCAP 1. 74
.Actino 4CL9AU;\KE48' lrfw Ej,‘iujﬁébvaﬁﬂﬁg T 74 C 4—\{740 T7 AdT I anmyci T KB
0.17 LJ. 2100617 S35 Y LNCAD PO +7—Bteoy 237 KB—6—%+
. |ActinomycinD -~ KB S 10.17
- ~ 11210 0.17 -
SK-0OV-3 ' 1.74
: L LNCAP. 0.17
Adriamycin . kB ' 1017
o - . L1210 . ' 0.017 -
) B . .__|LNCAP L 0.17 _ | P
7 -{Bleomycin . IKB ' : lo.17 _ _ A
L JL1210 . . lo.017 L "
Iskov-3 - loa7
~ |Vinblastin . kB~ edT
1 | U210 - -~ 10.017
_ s ~__|SK-OV-3 {017
© N fLNCAP - {o.17

KB: epldermat mranoma of the ‘oral cav:ty

- 1L1210: mice- lymphatuc leukemia ’
NCaP: lymphoma metastasus of prostate carcmoma
SK-OV-3: human ovanan cananoma
MCF-7: human breast cancer

Discussion of the' re_sults:

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




. 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 2% alurgavd 0/

- 11210: .- mice lynpi hatic | eukem a: :WaP: | ynphoma netastasis of prostate
carcinoma SK-OV 3: human ovarian carcinoma - MCF-7: human breast cancer -
.Di scussion of the results: D 25637. has a significant anticancer activity
against all tested tunor cell lines. .29 Jufi& 2007 3. In vivo antitunor

R A U T S e A e S S

Life Sciences, -Vol. 57, No. 2, pp. 131-141, 1995. The results are shown I n
_table 3.ThdRblGwIibePauRwWAs ca'ﬁ@d bmakldus&ﬁdeaw Meitidd & Hollingeheath étal,

KB MCF-7 -Sootepen- 4 x 10 i.p. s.c_ 49 41 seone (1; 0-25637 Actinomcin
D 4 x 0.ia Life Scisnces, AMpl- 5BONAd|2i.mdi3ﬂ -14%, 1995 pThe resulte are shogmeimtaile 3

.:\ .
- oL

x8i. . . SC 53--67 Vinblastin 4 x 0.65 i.p. s.c. .13 -165. KB:
epi dermal carcinoma of the oral ‘cavity MCF-7: human: breast cancer
Table 3:
. |Compound |Dose Location {% Inhibition (cell line)
| ' {mglkg) - : KB - MCF-7
Sootepen- . |4x10ip. |[s.c. 49 41 .
seone (1; R : ' '
D-25637) N : _ '
ActinomycinD |4x0.1ip. {s.c. 40 _- —150
(Adriamycin @ [4x4ip.  |s.c. - |52 S L B
- {Bleomycin 4x8ip.  |s.c 53 . |67
{Vinblastin . {4x0.65i.p. |s.c. ~ 113 . -165

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

TiLp. imrapemoneal

Dlscusswn of the resu'lt'S'

D-25637 is more actnve (49% inhibition) agamst the KB tumor cell line than
\fnblastln (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 actwuty (41 %) as adriamycin, while Actinomycin D, Bleomycin and
Vinblastin enhanced turmor growth (negative inhibition values mdtcate increase in
cell growth oompared to untreated control group)




. S.C, 'subcutaneous i.p. intraperitoneal Discussion of the results: D 25637
is more. active (49%inhibition) against the KB tunor cell |2ReJph@n2007
Vinblastin (13% and ActinonycinD (40%, and nearly as active 'as Bl eonycin
(53% . Moreover, against the MCF-7 cell tine :D 25637 showed an as strong
.anticancer activity (41 %) as adrianmycin, while Actinonycin D, Bleomycin
and Vinblastin enhanced tunmor growth (negayggve inhibition values indicate
increase in cell growh conpared to untreated control group). 29 June 2007
19 d ai78F. 1. A compound according to general fornula | RO 'O 0 16f >22
H3 3. 1CR2CH3 HBCCH3 (I) i wherein R is a hydrogen atom
a rrethyl roup a C2-Cs al kyl residue, a formyl group (=CHO; an
acetyl egmumqummrdmm generalafmmmam C3~- cycl-oal kyl

--CO 06-18--aryl or .-CO C7-24-aral kyl residue each, havi ng. optlonally one or
-NHC, nore substituents selected fromthe glz'oup consi sting-of -OH, -SH
-NH2, alkyl. -N(C, -6-alkyl )2. -NHCs-14- @ryl -N(C6-, a=arYl) z.

_N(Ct 4-al kY1) (Cs-14=aryl) - NHOOR NO2 lleny l{coRrR, -(CSR4. -F, -C,
-Br, -1, -OC,_6-alkyl, -OCl.4-ar Z9 S- C1- 6- al kyl ;
-S-Cs..14-aryl, -SOR6, and S02R7, %e n to/ll%] st ands
: 0% f~\=0" Y o
orE Sa A/
g (oh =
HC. W 2\,& e o
_ 1;{--3 R Sty H,C CH,
; HCR | '
L m
o) ' - .
- : whereln

R! |s a hydrogen atom a methyl group (-CHs),.a C-Cs alky( resudue
aformyl group (—CHO) an acetyl resudue( COCHa) -CO-Cz-s-alkyl CO-Cn-
cycloalkyl -CO-Cs—w—aryl or —CO—Cn4—aralkyl residue each’ havmg optionally one or
- -more substltuents selected from the group consastlng of -OH -SH; -NH;, -NHC -6
_alkyt, 'N(Crs-a'kY')z. -NHCs-u‘GW| 'N(Cs‘w‘af)’l)z. -N(Cw-alkyl)(Cm-aryl) -
NHCOR?, -NOy, -CN, —(CO)R3 —(CS)R -F, -Cl, Br.~l -0-C1ralkyl -0O-Cg.14-aryl, -O-
“(CO)RS, -S-Cy-alkyt, -S-Ceq-aryl, -SOR®, and sozR7 wherein R*to R’ stands
,mdependently of each other for a hydrogen atom —C,.s-alkyl -O-Cw-alkyl -0-Ce.14-
- -aryl, —NH2 —NHCm-alkyl -N(Cw-alky()z, -NHCg.1saryt, -N(C&u-aryl)z, -N(Ci6-
alkyl)(C&u—aryl) ~S—C,;,—-alky| -S-C@“-aryl residue;
a-CO0-Cycalkyl residue having optionally one or more: substrtuents selected from
- the group consisting of -OH, -SH, -NH,, -NHCs-alkyl, —N(Cw-alkyl)z ~NHCe.14-aryl, -
N(Cc-w-aryl)z -N(Cye-alkyl)(Csra-aryl), -NHCOR®, -NO, -CN, {(CO)R’, {(CS)R", -F, -
Cl, -Br, 1, -O-Cye-alkyl, -O-Cers-aryl, -O(CO)R", -S-Cy-alkyl, S-Cercaryl, -SOR",
- and -SO2R", wherein R" to R™ stands independently of each other for a hydrogen
_ - atom, -Cigalkyl, -O-Cy.-alkyl, -0-Cs.14-aryl, -NH2, -NHCw-alkyl -N(Cm-alkyl)z,
NHCe_,ratyl, -N(Cs.1-aryl)z, -N(Cys-alkyl)(Ce14-aryl), -S-Cig-alkyl, -S-Ce.r-aryl "
- _residue; |
a -CONR™R"™ residue wherem R' and R" stands mdependently of each other for a -

~hydrogen'atom, —Cu;-alkyl -0-C,ealkyl, —O—Ce-tnafﬂ -Nuz, -NHC.;alkyl N(Cis



. 1 ndependently of each other for a hydrogen atom -C, .6-alkyl,

-OC .6-alkyl, -0-C6.14- -aryl, -NH2, NHC, :s-al kyl, -NC, 29 alig| D07

NHC6, 4-aryl, -N(Cs 14-aryl)2 -N(C, -e- alkyl)(C6_"-aryl), .-SC ;6-alkyl,
-S-06. 14- aryl residue, ..a -COOC, .6-al kyl residue having optionally one or
. nore substituents sel ected from the group consisti ng of -OH, -SH, -NH2,
-NHC, . 6; al kyI -N(C -al kyl') 2, -NHC6. 14- ayqy - N(C -aryl)i.

N, B 2o o N 1535%59&9) Sy, eyt SsCere

- S- C6- "ar¢{ pdsidusOR12,  and - SO2R13, wherein R8.-to RL3 stands .i.ndependent |y
of each other for a hydrogen: atom -C,.6-alkyl., =0OC, :6-al kyl,
- O C6_,ar-acginter Keipn-sdkstted fedrmthe grie, carsisting )02 ian-alkatber Bact gikali

ol ok Aok S TN B SR AR R el 3
e °t=ﬂ]§e1§ deherbiettiy Ittt iiet for %ﬁﬁ*’g%%‘ﬁ? Bt %W}%ﬁ&@‘ Tesidugn V!

-N(CE, "_aryl)2, N(Cl16-alkyl)(Cs-14-aryl), -S-Cl.s-alkyl, -.S-C6-14- _aryI
resi dugR? ¥n@R i TbRh peit bplhese"e@‘&did‘db?@ﬂdaﬁi or ar@ea@nsﬂm Lof an
al kali or earth, alkali ~ netal ion such as Li+, Na+, K+, Ca++, My++,

. NR 6RL7Rt 8R19(+) wherein R16 to R19 stands |ndependently of each ot her for
a hydrogen atomor a Cl-C6-al kyl residue; R2 and R3 either form part of

“the Cl7orQ Bautonrah cah @rdintionfir orepsterayisopgentherechot aystysisloghoalignant i onmer
or a stereoisoner thereof or a physiologically ~acceptable salt or 'solvate

~ ther eofaeneptaRiewaltor selvats theseoloanpbdreathesP@ing to formula-l of claimi,
wherein RL is p hydrogen atomand R2-and R3 formpart of the . . -
- §17=C18- doubl e bond (-Soot epenseone). 3..A process for the-nmanufacture of a

-“conpourgl @@mpbdhdgad@rtﬁmbﬁblfanhu@fl of @armh WhediniRhig, al\hﬁair@gen%tohﬁaﬁd
hydr ogen, at om and nd= mepart of the ,C 7=C 8 - dou _

( Soot efR §@6r%3f0ﬂnd@ﬁﬁapf §h€h§ Me bénd #@?P&Gﬁ%@ﬂ eaves of

. -Dasyrnaschal on: sootepenseone Graib, Annonaceae successi-vely W t h organi c
- sol.vents. in an order of increasing polarity,

3. A process for the manufacture of a compound according to fonnula 1 of.claim 1 or

claim 2, wherein-R' is a hydrogen atom and R? and R> form part of the C""C18
double bond (Sootepenseone) compnsmg the steps of "
-~ (a) extractung leaves of Dasymaschalon sootepenseone Grarb Annonaoeae ’
-successuvely with organic solvents inan. order ofi mcreasung polarity, _ R )
‘.(b) partltlontﬁg the crude extract of the hlghest polanty with-a mlxture of water and.
_ } slightly mrscrble polar organic solvent, .
-':f \) - (c) punﬁcatnon of the organlc extract by chromatography wrth suttable solvents
M' (d) optionally repeating step c) with frachons contalnlng sootepenseone and
(e) optlonally punﬁcatron by recrystallrzatlon
. ) o
4. A process for the manufacture ofa compound accordlng to formula 1 of claum 1
whereinR'is a counter cation selected from the group consrstmg of an alkah or
- . earth alkali metal ion such as Li+, Na+, K+, Catt, Mg++, NR'GR’7R’8R‘9(+) wherein
'R™to'R"™ stands independently of each other for a hydrogen atom or a C1—Ce-alkyl-
residue a hydrogen atom, and R’ and R® form part of the C'"=C" double bond,

oomprlsmg reacting a oompound awordlng to formula 1.of claim 1, wherem R1 isa -

hydrogen anion, wnth at Ieast one equuvalent of a suitable i tnorganic or orgamc base |

by methods known per se to obtaln the correspondtng phenolate salt.



..(b) partitionitig the crude extract of the highest polarity with a_m xture
of water and. slightly miscible polar organic solvent, (c¥9%duinei @807n of
the organic extract by chromatography with suitable solvents (d)
optionally repeating step ¢c) with fractions containi ng soot epenseone, and.
(e) optionally purification by recrystallization. ,t . 4. A process for the
manuf acture of a conpound according to fggmula | of claiml1l, wherein R is
a counter cation selected fromthe group.consisting of an alkali or earth
al kali metal ion such as Li+, Na+, K+, Ca++, M++, NR sR Rt8R 9(+),

‘wher eig) A Ska’r thé imadsfachutensina enhipourid aectrding o férmmula lofdtamer, at om
or a Cl-C6-al kyl residue a hydro'gen atom and R2 and R3.formpart of the

Cl7=CmhexibiR hamthe meaning asréefined i agin tandovhereir Forandh R @sereashea 1

of o dhfebigel Aty Saferind pB5TFE 4 Re0tR) s ihBalhy RN RO TRAN 5 P01 |
the C%ﬁéﬁé?ﬁgg s eRRiliRg 38 defirtdd iVBRIROPAndwheére Reasd RIfotrhpart

manuf act ure a conmpound according to fornula | of claiml, wherein R
has t haf theemVng‘,'%ldode‘e bend; witblhyidrogeanda the Presenceon Abserce oé asujtable

hydrogen tom conpri the step of reacting a conpound according to -
ci ai meata Yt &Y % ﬁ %("ﬂbpﬁﬁ§ﬁ1 ng as defined in claim1l and wherein R2 -
~and R3 formpart of the C'=Cl8 doubl e bond, Wi th hydr ogen |n t he presence

or absence of a suitable catalyst by a met hod known per se. " 6..A process
- for t & Awprotess fordhefmanofaghoendf acompbungd accoming taformula Icﬂfanlamﬂ

?’“CHO) : eemh?ﬁ‘é‘as%eh*%éyﬂo%‘i% {@ﬁﬁ?)a&%e@ér' e S Bpfmed asBup doaHQR” o
- GO Chad BeitreBiue (R, 268l sl ackybaalg TOlopaLdyiene or -
-)rmre su ue e :

S sel ect fromthe _ up con5| sting of - -'SH”. - NH2i
= NHC, GO&U%ﬁraNeréidaé Wavuhblwmnaﬁyzm o fylore SNPM&S?@@" -

12 o e dratpreansintng pf “Of. o sNER Gt MG Catp dyf{Cerv
; 'ege?]ﬁmr-ﬁ@r‘ﬂé%%i -NI@M-MY(CW—%?‘) -NI'@GR? mﬁt@ﬂﬂwmiw of
T -, -Ct, -Br, -, -O—C1.6-alkyl —O-Cc,u-aryl —0-(CO)R -S-Cw-alkyl -S-Ccm-aryl - )
| " _'SC)R6 and’-SO2R’, wheretn R*to R7 stands independently of each other fora
€ hydrogen atom, -Ci-alkyl, -O-Cis-alkyl, -O-Cere-aryl, -NH2, -NHC1-alkyl, -N(Cse -
ikl NHCecary, -N(Cm.z—aryl)z —-N(Cm-alkyl)(C@u—aryl) -S-Cy.c-alkyl, -S-cw-
_' aryl residue; : _ L - -~
.;;a -COO—Cm-aIkyI resadue havmg optlonally one of more substltuents selected from
.- the group consisting of -OH, -SH; -NHz, -NHC s-alkyl, -N(C1-alkyl)z, -NHCe.,-anyl, -
)  N(Ceasaryl), -N(C,;-alkyl)(Cs_“-aryl) “NHCOR®, -NO,, -CN, -(CO)R9 «CS)RY, -F, -
Cl, -Br, -1, -0-Cre-alkyl, -0-Cocaryl, 0{COIR", -§-Cre-alkyl, -8-Cerc-aryl, -SOR™,
) and SOZR” wherein R® to R™ stands mdependently of each other for a hydrogen
| '_atom <Cialkyl, 0-Crs-alkyl, -O-Cori-aryl, -NH2, “NHC1c-alkyl, -N(Cre-alkyl)z, -
.rNHCw-aryl -N(Cera-aryl)z, -N(Cu;-alkyl)(cmrary') -S-Ca.s-alkyl -S5-Cs14-aryt
-' iresudue _ . _
- a -C()NR”R15 residue whereln R"and R™ stands mdependently of each other for a
_ -hydrogen atom, -Cw—alkyl -O-Cu,-alkyl -O-Cs-u“afy' -NH2, -NHC, s-alkyl, -N(C1.6-
.+ alkyl), —NHCs.w-ale “N(Ce4-aryl)s, -N(Cm-alkyl)(Cmraryl) -S-Cisalkyl, ~-S-Ce.14- -
aryl residue and whereln R? and R® euther form part of the C"=C'*-double bond or

are each a hydrogen atom comprising the step of reacting a compound accordingté' |

claim 1, whereinR' is a hydrogen atom or a counter cation selected from the group



- "exci pt
'?Ecancer dlsease

. hydrogen atom -C, -6-alkyl, -OCl.6-alkyl, -0-C6.,4-aryl, -NH2,

-NHCL. 6-al kyl, -N(C,.6- alkyl)2, -NHC6,4-aryl, -N(Cs-14-aryl9 Zune 2007
=N(C, 4-al kjil)(C6-14-aryl), -S-Cl.6-alkyl, -S-C6-1la- ,aryl residue; - -a
COO Cl. 6-al kyl residue having optionally one or nore $ubstituents sel ected
from the group consisting of. -OH, -SH -NH2, -NHC, .6-alkyl_

-N(C, . 6-al kyl)2, -NHC6.14-,aryl, - ~:. C614 aryl) 2, -N(C- -aIkyI)(C

o gt T il el B eéﬁ'd°9|‘r%§1)‘$%9§'b6“?2£q§ Caeadlgst” ong

--S2 Tiaiop 1 r;,d@@é raahdro en
atom R\}éj ?ﬁglﬁy Q&&a@eﬁ%ﬁ @?ﬁqugg&l ar%/dd@ﬁtl\fapaadqmgéraf{dﬁyl Y ° '

- N( Q7- thyadriogei 2itom OHHECA-Gs-plkyl réyidae, withray shittable-alkgiatingoigepiateg, ryl).

-S-.ClL -alkyl, -S-Cs-14-aryl . T esi reS| due wher ein R
and. Rgageahirsthepresense in 3psancee ‘ﬂageﬁ@ﬁ’)f am&ﬁ%

-Cl.s-alkyl, -0-Cl.6-alkyl, -0-C6.,4=aryl, -NH2, -NHC . salkyl -N(Cl-

al kyl), NHC8/ 4- aryl. - N(Cs4- aryl), -N Cl6- al kyl )(CG 4-aryl),

- - S C16-8 K ¥ompound d&corfiindi(d/forfikia 4 o€ claimd1 v @ for usB2asadnédicairidrdr f or m
part of the .C'=Cl18-double bond or are each a hydrogen atom conprising
t he: step of reacting a conmpound according to claiml1l.” whereinnR is a

hydrogen atom or a, counter
ooy 3 B By Gt EEART AR, 0P B dbrtR. 38 v RRucter
- Ca++, ant. NR 6R17 R18R19(+) wherein R 6 to R19 stand i ndependently of
each other for a hydrogen atomor a C -C6-al kyl residue, with a suitable.

._alkytating or acyl ating reagent in the presence or absence of a base by a
nethod

o SR e s R ol oo

“claim 2atf|ebst aﬁéo%ﬁm b@@&!ﬁ?to féraﬂnéa o%lam\ e ictined ! optesnalie in the
treat ment of or ~ani nal | sease, -cont ai ni ng at. | east one COprOUI’]d

accor di tmgeﬂterfwntmnbmmoo«y wdend mmYSlQEOMWrﬂQOeRSﬁblﬁWByS disatsandien h
corrtmnia%/?f us.e%ghym ol ogi cal | y acceptable carriers, diluents and/or
rredl carrent for use I n the treat rrent of a human or ani mal -

€. 10 A medlcament for use ln the treatment of a human or ammal cancer dnsease
_ oontalmng at least one compound aeoordlng to formula 1 of claim 1 or claim 2,
: 'optaonally together with commonly. used physiologically aoceptable carners dlluents

: .andlor e_xc_uplents.

_ 11. Use of a compound écoording to formula 1 of claim 1 or claim 2 for 'the
") manufacture of-a medicament in the treatment of a human or animal-disease.
12. Use ofa compound accordmg to formula | of claim 1 or claim 2 for the

-manufaeture ofa medicament for the treatment of cancer.

13. 'A'pro“cess for the manufacture of a medicament according to claim 9 or 10,

-characterized in that one or more compounds according to foﬁnula lof claim 1 or
- e!atm' 2 are processed, optionally tog’ethe? with commonly used phye_iologically '

acceptable carriers, diluente- and/or excipients, into an appropriate _'phannace_utical '



. containing at |east one conmpound according to formula | of claim1 or claim
2, optionally together with commonly. used physi ol ogi cal | y 28cdeymealziof7
carriers, diluents and/or excipients. 11. Use of a conpound according to
formula | of claim1l or claim2-for the manufacture of-a nedicament in the
treatnment of a human or animal disease. .12: Use of a conpound according
to formula | of claim9 or claim2 for the manufacture of a nedi canent for
the treatnment of cancer. 13. A process for the manufacture of a nedi canent
according to claim9 or 10, -characterized in that one or nobre- conpounds
according to formula | of claiml or22 claim2 are processed, optionally
together with. commonly used physiologically acceptable carriers, diluents

and/ or exci 'egisb into,an %pg{o_riate phar maceutical form 29 June 2007
22 14_ A coﬁ)ou_ GoRpeuRdiasEerding: ta fRiMulg I oxf claiay rh abteiveblenby itie Ipyodelss
pr oceacpording t ahiyngnd of cMdihsBw @f clainms 3 to 6
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