; e3ef PL. fN@@A LDD L 6@ TL V&- i NEW COVPOUNDS FOR THE TREQﬂgEm]GcEﬂlB
CANCER Fi qbd opfk ?e i nvention This inventi pn-relates to new conpounds, :
whi ch are use In the treatnment of cancer. These 5 conpourRfSI/EB%/os2d to

i ncrease the effect of conventional cyctotoxic pharmaceuticals. Background
of thmmmmmmmmm tostatic or _cytotoxic conpounds are widel'y used in the
treat . DoxQewip ﬁﬁn@ﬁoﬁ f.ﬁ?‘w Cﬁgﬂ{zacycl i ne

anti bioti Gegpd W | I be use a typical representatrve his group of -

compounds. 1o The cel |l menbr ane represents a physical barrier and there are
sone fact ore—that—teterm-re~t-ho—t-at-e--of-—uptake-of doxorubicin _The nmin

factors are hydrophobicity (an increase will increase the rate of uptake)
-and protonation degree of am no gr - pKa ( a_decrease will increase the
rate of entry). The doxorubicih |n%i‘°§?1t°§ﬂ&“eﬂnl"e’g‘i'%vth and has a narked

effect on the nuclear material, which becorres non-specifically thi ckened

aggl ut i natEs ﬁivebﬁdik&&htesmenéwc Pé% arE%&fﬁl @eth Segmge%gﬁum el

DNA is intercal ati on of the plana rom)p ore, sta

el ect r dst £OMPOBRGsHre ysask totinerepsethe eﬂ'ectdfangMuanﬂmytom:gaphMb&tﬁaw t h
negative phosphate group of DNA. ,, The intercalated drug:-nol ecul es appear
to prevent the changes in confo n _of e.helix, which are necessary as
a preliminary to initiation of %ﬁ%’f@%‘iﬁ’%‘%%‘m@gvs The maj or lethal 20
effect of doxorubicin is inhibition of nucleic acid synthesis. As
consequenEytostaticthriegtitoxiovepathdy/ e %ﬁbﬁ?&ise&' inving 'tr@gtnfe%k b? e, tﬂl&oﬂ{bggﬁ &t

ef f ect |S|ntheSSIag of the cel| cycle (Brown J.R , Adrianycin an

rel ated affAFERSELY ﬁ’éﬁc antimasy emecantibipticandgridde used atliypicabtepBheniative yf this.
edited byéﬁuppofc &nd G B. West, Elsevier/North-Holl.and Bi onedi cal
Press v.1 pp. 125 64 1978) 25 . Sorre observations are consistent with

the formation conplex of electrostatic nature between the positive am no

gr og p 1|9)f d8% 6l memhnarmmpmgm amypﬁdshm;af:eaéxgrtberp aod sqndm)ﬁap{;iwé ﬁw dﬁel?ug@ s

cardi ol i [ osphat i no, osphat i di c
aci d. Carplaﬁol ?éﬁ {18%5%‘3‘ ﬂ‘rﬁ’lﬂ Iﬁﬂﬂrfg‘ét?’?ﬁrg LY Eﬁﬂ%‘&ﬁ’e IB‘IFOWW?E will jegease

menbr ane te mtetdfmbt‘alkd ared %ﬁ&mﬁﬂoﬁr&g@@ﬂf@ﬁﬁﬁo uﬁ hereH rﬂ&éﬁ?ea@é’%ﬁ%%%@%gﬁs

pat hogenesi s % e m to ondria) lesions is one o
w0 00/ 42354%0 oleargpubigin gpbikity sl rasowthpand hasca sutkededfFact an thdﬂaugea'

Goxor ubi AL %ﬁ%oﬁﬁé&#scﬁ‘&?ﬁ%czﬁ%aﬁ@* HickHRg Al SinghiL 5 i s iy mor
car di &f i phinding fdnee betweeh (ﬂuilbn&neih aﬂ%mﬁags aﬁtemggagbg 6&3{%? galﬁnﬁaéﬂr@m%horst
v pp

al . Bioch Bi S. Res
i nteracti %%g%l ?‘@%’e%‘lp %WFWW%‘P@B% siive ﬁh%%mmwwugmth

uni | anel |ﬂégaﬁveph¢§9§h@|§&u{mn corrposed of m xtures of anionic
phosphol i pi ds and various zw tterionic phospholipids? Dilution of anionic

i pids wi W tterl onic lipids |leads to decreased nenbrane associ ati on of
the drug Interealated drng mclequies apneeas taaprevendithe plnqngcs mtonfmmahon of the helix,

doxoxubi C; oxoruhi cin to, L |

conposed o%ﬁ%ﬁsﬁ%g?rﬁwé@%%uﬁe‘%d (ﬂg 1§ty %ne

( PE) zOSf neféeet lof gomarubribiyis hitiition dfcnucl.drx;hlﬁd I?ﬁdiﬁesﬁ‘f A@(rjul x Iehwth@ r iﬁn@re

range of other zw tt.eri oni S such a sphat i chol.i ne an

N- et hyet%éﬁSl%ﬁFﬁe&mm oﬁﬂﬁe*gﬁﬁf%ﬁttﬁﬁé ip i thecf? plage of thescalf cyele (Brown

(Speel mankRG A&t i rg,ﬁh@é

interacti ongof aaéi%}%n ag?g@l\‘/&“&?h %clgejiﬁﬁ#bgi)&%t@ elgp%/agﬁl nvegféi g%lg%%'ﬁé%lﬁm{?ﬁ

to det er nidited i’ﬂ@r% ingndith IhiWeistn §lseivieeNoathHollund Biomledival Preks g5 Rl 25-

perturbatf[(% ectron m croscopy reveal ed that red. blood cells incubated
er

with the ut| c concentration of the drug in human plasma changed
their discoid shape to both stomatocytes and echinocytes. The drug was

i ncubzst, eoSomd% bbseblations afe corERtent wiEthe fofh@PnCRRRISE 66108 tfos tic n ture between

di nyristo %hosphatl dyl chol i ne and_dinyri stoyl phosphatl d ano anm ne

nul ti | ay &R positive amino group of doxorubicin and negative phosphate group of phospholipids such
as cardiolipin, phosphatidyl serine, phosphatidy! inositol and phosphaugxc acid. Cardiolipin is
an almost characteristic component of the inner membrane of mitochondria, which are

abundant in the cardiac muscle. The pathogenesis of the mitochondrial lesions is one of the
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20 representatives of phospholipid classes |located in the outer 275 AU 2003
| eaf l ets of the erythrocyte nenbrane, 'respectively. X-ray diffraction
shoved t h&o aglidgggrycin interaction pertupbed the polar head (gnd &:ﬁl chain .
regions of both lipids. It is concluded that adriamnmycin. in ?’fﬁﬁ% 2 into
both erythrocyte leaflets affecting its menbrane structure (Suwal sky M, Z
Naturforsch [C] v.54, N3-4, pp.271-27?, 1999). . 25 The different - o
. physi cochemijorbndrepespécific afb-cHlDdrdhahgs! &Eﬁ%ﬁ%@ddﬂxﬁhfﬂiéiﬂ %ai'dicﬁtﬁ:’iﬁﬁﬁsme
u

wi th soybeap-derived sterols have been studi ed. Liposomal doxorubicin

increased phecviys doxisty daxorabipin for quitgshiondriavmay bk due tol thahigh wggesttiatgnsa
~decrease st&8:6kh Ad . cig.eul atd on. itani . Y., . kuga Zasshi ,
v. 116, N. 12, %bp. gul-%%f %@%@%ﬁif&&ﬁé@%ﬂﬁ%ﬁﬁ%ﬁ?@k@beﬁ%é‘lzuBmchem'-
gl ycol - deBivpliyssRes. [oaxal) @l 11pNds ppid58-643| €916). evade the 3o

reticul o-endothelial . system anglJ thereby remain in circulation for

prol onged,perj ods., The doxorubi cin encapsulated in these sterically

Stabi | Fsed b6 iBiRHHOR BeiFaML doxarubisin graviridohas beenssidiet BOGSlANe DilkmERa?

3 PCT/ g~9 [ ' Jun nour _xenegf.af,ts i,n severe, . .
combi ned ?’%ﬁﬁ@%@é i Cl gnﬁoﬁg%geeé]an: T ?Sg?étagm?ﬂ%péﬁ%ﬁ‘ggwgﬁﬁgd YEEQYS qWRtTigpc
these t unphbosphpBpidakiDivatian of tnionéd lipids witbatveiteridies lipidy 168s td\Miebfeased membrane
pp. 3743-3746,1.&&996 A Iﬁ%ipogoma eré&apsw ation . can protect surrounding
tissue frBPP °‘&3f%fofl¥5’x Uge PEIUSS elpcfropigic forges ase -vegly gporitntein doxorubicin-
subcut anegiémt irfteractfG Hy ati0n. . L1 . L0 , f "fluid-state”
phosphol i pi dsbr%éﬁs‘]ﬁdel ayeﬁv?]gega%ggfnﬁgbﬂgg‘?%mgfﬁdoxor f'gmﬁo%ﬁle#jamOmc

i nj ecf®d ‘phespholipids combinei twithephusphatidyistihnobimine (PEY i milubihighor ehaf biagioMs
in pr evenﬂﬁ%ﬂ.ocal tissue darﬁaq(g%o er a | onger p%ri od of tinme when
adni ni st er . c@?@%@é‘f’ﬁ’ﬁ“‘c p PS |2 BPBEhiGh OBieE pRyiteriogic alipids 369, as
N1, pp. LpRoshiidylRfine ack0 §0IRDRyRBLUSIARGCT B U N MdieRl) ShalBAla! ©

the cytotoxic activity of. anti-cancer drugs in the umgn cancer “cel
| i ne NDA- fESiVESYeS 0§ (S neelmans |Gy eh o At Bioshetistryt .36, M2 pp 86508662, 1997).
docosahexaenoi c acid was the nost potent in increasing doxorubicin

Y rhere oo actH Bl bl SRR an Hisdienl n Réle R derames

cancets Tie mEmbrapedsiedingisiteeand dhe aestitant struch@al patebafor Mectron microscopy
phar macol 9 iflgcﬁ]&ﬁaﬁ:ti itl%gtgf rgésﬂe“gtl used anti cancer drugs, such as
doxor ubi e oreinklped ge pted with dbe, gheraneutip copeenetion of the dawe dn
Short sunkhan plasiniehbAYAthER Fideo] ' E;%,%E' @?ﬂ Ll able, new
conpounds and gew c_ohbh%qti Onslg}p@%%ﬁﬁ%?h %@fﬁaﬂ. , aﬁgge g&%’f@ekdﬁﬂogm
cyt ot oxi cWay ciacybatedi c wilar mmodenularal smodeds.r odDme | oPr odsth posendisttd t i ef

t o conbat y4;can:; e present. i nvention di sc|l gses a.net hod of
synt hesi. s_d _o@ gﬁ)é, 1 e]‘:E) gé%%?&%&é?nean_ § w@a?FW%WHRWYLe%@FPM| cmul,ﬂ?ayers,
phar nc e utzpreatntativgso uf Gihosisholipiddicldsfes Rafedi Bt iR duber! BEd 1iRYE N daPRis28f Ithe
has been shown that.- the armpunt  of Il?{poper_om des ari.se after the action of
doxor ubi ¢ NS TReTRIRRS, FRanseivaly o K-ty c@ifhirntinn eshowed bt adriataymin detetastion n
t he humamdpfupRd!the PBRE hesBhddacy] Lkn }%ﬁs 5 a9 i Lyour
cells w B)h met abol_?f:3 chgr act ercﬂstl CS a%ﬁ??‘g%@@?k%@éﬁ%@% %@mwm
survi ve tiReOTpeTatastintaobotl exythuwioytei leafléts affecting-its membtane structured(Suwalsky M., Z
nx..r.-~ mg"r' : | A s nf Xo~nl .\ .~ ~~~19: 23 Bt RGEN
ST o gl a%sﬁh.[él g'tﬁ*lta‘:"'rPl?é"’l.'z?zﬂ'lébglww; 4 ~ ~~~~b4.0 r~ro no.~z 5 10
15 phar macol ogi cal activity of doxorubicin. NR 726 f ' v~ ~N_The presort
i nverasor Theadiffereen iphysicycherteal Propdradd 6f ﬂ@mhtq%*épﬂésﬁha@mmﬁoﬁne liposomes with
all-trans-retinpic acid or 1.3-cis-retinoic acid, arachi doni ¢ ati d,
docosahets® exived o Serels c deup e heerensiudiedc i Hiposomaln odaxerubicici dnesiessed  the

2- am noe : = I.f -L-threonine.’ al pha -L-tyrasine . cant -
phosphat 2 gr oucgé@%%%geﬁtg%%%d V@l@@e gyﬁgeptﬁ%q.'?fcg?ps iot 5’!‘%§§°’(5ﬁ“ﬁ e

of speci foirculatiop @Maitsnil Y., FakhdakulZasti e 1 BGN.1Z,3ploon -9 10 1008)r ease t he
phar macol ogi cal activity of doxorubicin. These novel conpounds contain

hydr ophohi.c resi dues .of. pol aturated fatty acjds, retinoic acid residues
and a phodPHITHRE @ngadwgml%%ﬂ]ﬁ% W@bﬁ?ﬂ%s_%ﬁh@@h(mpld% s ’ble toetvadethe

ol eyl egemuldeN@lthapImMaNRES rubici o cauhd: heoreal i sed,by . -
hydr ophobi c iléllteiggéléti on~bet Wemz(ﬁq}?at %€ rgiglb% irﬁe‘éllnc': l%s&orfér 348;0%%8110&5]8% The
resi dues danerubfein eheapsnlatddr nthebe seeriollyd stabilisdd tibdsone® pples@® theaftowth of
el ectrostatic interaction between contrary charged functional groups both
conpounds. On the are hand these binary conpl exes have a3l neceéssaries
properties for .directed transport through 'the nmenbrane of the cancer,
cells and resenbls a "Trojan horse”. On the other hand, 'the dissociation
of these binary conpl exes inside of the cancer cells releases "native")
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~1 2a- .N—(I 3~ci s-retinoyi ~0, phospha-L-sears ' N ~~'~-yl~-0 BN-A}JG 2003
phoapha-1'-~reonine . .. y 3a. Pl {13-ds, ~retinoYl)-:o~~osphorlL-~

tta~ts- reWﬂB‘Wzs%z glinspha-z, , . -tyi'fisaue 4a- ~ N{13-pCHrB®@bogel , ~. .0
p~Hpho-L-tyrosine ' ~0 .~.~_ nip nnoerni~ 911 An. ~.nn ' ° 5 10 15 NCO
04/ 4232 5 Arachidonic acid derivatives: 5. o

N- ar achi donoyi:-,0-phospho- 2- th
N ar achi dGRBY A IR ame BEPRh SemoB i sversy soBbined IpFuspdeicien niserarsl
8. N er achiuiBRow sfoiind EBT%%E@@HH%%Q%@WT&‘%}QI e Ly 5562

N- docosahexaenoyl - 0- pho 0-2- am noet
docosahexd‘éh@mpsﬁilﬂméﬁ,htﬂ%)ser| ne 11. N
docosahexaenoyl - o- phospho- L- threon| ne 12.. , N

- docosahex e | - o- phospho- L- t ne Ei cos ent aen cid der| vatives: 13. |
N cos‘apgsh é %%Bg’gﬁ%‘mzc %”EWHH'BF“ 18 e cytotoxic effects of the

el Cosapenag%ommo -sRb&Rud-- L p ”
ei cosapent aenoyl o- phospho- L- ﬁeW"% iposomes . composed of “fluid-state

ei cosapenphesnbplipids pniv teyed theydanwiging dffactsl ofi doxambtbndwhewat;ecmss.c 20pdsbmes
N-11nol en - 2-am noet h noI 1 N |inol enpyl -0-phospho-L-serine
19. N %{‘he?ﬁ gﬁr ki dvere oS &H?’ﬁee ivg in preventing local tissue age over a -

i nol enoyloﬂgetobaﬁdwfﬁmeyw&‘ﬁl DBnibistersd 8¢, &Q&e& &Tkfz d@%ﬁ@lﬂ&?%ﬁ@j&f‘f&g@gs

foll owi ng description and exanples, the: a ove compoun are re
d through-1889, X14pm159-87% 19988 CS - C20. A study of the , anti-tunour
ef fect of conpl exes between doxor ubicin (DXR) and any one of the above

conpoyndsg Ff&sj‘mﬁ & red.pjith Dxi2 alaqne,
was cgrl eg %ent “%01 mce V\A?%ﬁl ﬁ%d?‘%n °€%°a ?ﬂ%oﬁg% t‘Bnt
of inhibi theohumﬁn E#a’zist cargen\oklh line Nﬂnﬁvmmlle\ﬁﬁﬂoﬁg/ anhﬁ)lytﬁﬁﬁiﬁﬁhté‘d)@%uﬁgﬁs
corrpared S used f r evaluation of the anti-tumour activity of

each t est h‘Hac‘ JS) 8% most potsnisinancysasing doygmubigiorotexiity (E.

PCT/ LB99/ 0288in] & naﬁltlge%@a{. ok that the conplex DXR with
any conpound %In’ong (C1 P@ rﬁ,ngaé |5¥3 %b%/n C?f1) did not display an

anti-tunmour effect. In part | cuI ar I n the DXR/ C4 canpl ex; the conpound C4
cancel |.edThemeremains atmmluformwcbcpmpom anddnetheds forithbitteethent wé cancer, The

(i nsignif I Sti nfl uenc owth in.mce. In

the D Cg gxcorrp*1 a}nxs 13‘0%6%5 gée g cﬁﬁA‘gﬁ’ﬁV V’\iﬁ}'ﬁﬁﬁﬁ’ﬂy used -

~of DXR. cancer drugs, such as doxorubicin, and to mtroduce novel approaches to the treatment of
cancer. ’

Short summary of the invention

The present invention makes available new compouﬁds and new combinations of compounds,
20 which, together with kmown cytotdxic or cytostatic pharmaceuticals, introduce improved
possibilities to combat cancer. Further, the present invention discloses a method of synthesis
of these compounds, and a modified- form of a cytostatic pharmaceutical compound;
doxorubicin. | | |

Description of the invention

25 It has been shown that the amount of hpoperomdes arise after the action of doxorubicin
 (DXR) in the presence of docosahexaenoic acid and ox1dants in the human breast cancer cells
(line MDA—MB—231) This may endow tumour cells with metabolic characteristics that

7

decrease their propensity to survive the effects of doxorubicin. i



' "v'@ ()rwe Lot has, I(g ptkiataonpl exes of DxR and G4 or_ O —
-t JgerT t””g%‘ r9 §< %@lﬁht&q '9!@6490 with Cl13; nt‘@@
(C4a} with 'Pwdfsé‘ Pl ay antl-tum)ur effects4 The attached seriggy 0 T

experimental results,. support.thi$é finding. The follow ng .dose§™ (‘E %

used: DXR- 3.5 ng/ kg of body wei ght C4 - 8.15 ng/ kg of body wei ght /& %2003
m)_larratlogf equal to 1:3; 1:2.9; 1:2.8; ~ 1:2.7 and 1:2.6, the C
growt h i nhi %W%&gm@rb%mmem@wﬁmmmeﬁﬁn% RO frinLlen °E5A"‘6‘d
At .the nol a ¥ t.0 ;124 123and122t

growt h i nhi Ig{;ﬁ%ﬁ mgﬁ: 4%%%‘1%’8?2* CasHIeXEEDOY, agid opé cidosariestaenoicAlcid o
the nol ar B8C @AHICHithe Qumbinédhtdnat. Liphalf t he [EAC |
grovt h | nhi B L gn. ves 8. 0% 59 906 L5 P%/%‘é‘%ﬂ%yﬁgﬁ/ai%‘%?é‘&%\ﬂéﬂ% —ArlyroRn

mol ar rati o @FW@WA Q0&7689)1 1.5 and 1:1.4, tigpRA %M‘:ﬁm

i nhi bi ttsondi."!l:k:n@@tﬁ;-.7 9 and 70.0. % respect ively
mol ar ratios 04:C5 ea%ealér %ZF% ‘fqgli 1& .Particulary their) appligati Bl\(far gnumde the

| nhi b|t|onpﬁﬁ'§n@9°ﬁmﬁlmﬁ%ofﬂax5ﬁibﬁm 65. 2% respectively. It.'should be
noted that, at the molar. ratios C4:Ch equal to'1:1.7; 1:1.6; 1:1.5; 1:1.4

and 1:1.3; 74, ‘l’if% rovvth |nh|th w th referencetothe DXR group
(positive cont 0l NeaPosl M@)&OMQIMManﬂmmxeﬂ%ﬁy

acids, retinoi
respect i vedgid reddw a’idea AU, G 200 WD 0014232 7
PC 3' 1 Bg%alwelc%?&:s rrg/ kggoéjf E%# werght ™ %‘gt”ﬁe {the dutcmetion
equal to -1 ?’-'Ief Offpvehmpom ﬂnd@dbxomﬁmuﬁééﬁl obic
res pect |RyeF¥dmgltl

.tﬂgl Prt)faa(r)nm ti Qs O%GQCS eﬁﬂfﬁsg%)éﬁf én% “a Que;%x Bpmm@@mof

cgrowth in aﬁ,ssvvadlm S0/l &Brodtatic ii’xﬂericti’éha u%e}s
the nol ar grathPSothrds al to 1.9:1; 2:1, 211and2¢é§x QF%%%A@{

growth inhibition was % ©1.8% 63. 2%and 58.0% respectively. At the
C4C5eua| to 2.3: X; 2.4: L; 2.5: 1 and 2.6:1, the EAC

nmol ar rati
growt h i nl(g‘u @Fﬁ‘?@rh%ﬂl&Sbﬁﬁy&ﬂn éﬁﬁoﬂmé&%gmg%%' dt#e c%ﬁ To Ai
Itgﬁl lrjr}n![ ?(r)n vvas Wg@ g:?}he S ggésﬂbz tecs Beojan /kdrge™ Imnﬂlb(mh&

Qﬁée?““at;gg?i%ﬁ%?ﬁtg:?m%‘ﬁ% e sl bt g el
contro '

{positive the resultidtat fvodilencbndRichd for doxorubicin
respecti v &tgrealagion irto DNA isfiérstedsone of the experinents fox. testing the
anti-tunmour effects-of DXRICA+C9 conpl exes, D~t| C4+Cl3 conpl exes,

DXR/ C4+Cl ;@! X e D~/ + conplexes ., r indicate this. DXR/ C4+C9
conpl exeshg @n%gm%al Mllwﬂﬂahd&%dS&Iﬂ@wm ngofme
wei ght 2om~tenubm'mmyaav§am B : 8 and [ :

the EC growth inhibition V\g?Gle%}hg%ggéf%w%z&Sq}}%%%s 249. 7% respect [ veI y
At the nmolar ratio C4:C9 equal to L :1.4, the EAC growth inhibition with
reference to the DXR group (positive control) was 49.3% r DX~tl C4+C13

conpl exesReﬁnOicaczaﬁaﬁioénv&S mgf kg of body weight, and C4 - 8. L 5 nglkg of
body wer gt N-(nl? 6 AU G 20p3 ) - ,

ylH-phosiahn-Z-ammoethanol
. 1. N-(13-is-retinoyl)-o-phospho-2-aminoethanol:
2. N-(a11~1rans-retinoyl)-o-phospho-l.-sedne
.25 2a, N-(13~czs-retmoyl)«o-ph089ho~L-senne
3. N+(all-trans- rehnoyl)—o—phospho-L-&meonme
3a. N-(lS-cia—reUnoyi)—o-phospho—bthreomm
4. N—(all-trans-repnoyi)«o—phospho-l.—tyrome
4a. ’ N-(IS-ms«rennayl)—o-phospho-L-tyrosme

Avanforait QAN Aa. A.nn ) ' o



WO 00/:42$32 8 . . , - p0"1yy899/02062 At the nolar ratios C4: C 13 gqgg[; 2083
1:1.3; 1:1.6; 1:2 and 1:2.5, the EAC growth inhibition was 67: 0% 6%

54. 2% and YM&00/4283% espectivel y. At the mofar’ ratios C4 C 13@goboden: 1 1: 3
and 1:1.6, the EAC growmh inhibition with reference to the DXR group :
(positive control) was 47.6% and 43.8% respectively. 5 DXRf C4+CLl7

conpl exes: DXR- 3.S nygl kg of body weight, and CI 7 - 6,0 ng/kg of body

‘wei ght . AtAraﬁedmmcmdldanvatwe@ C 17 equal to 1:1; 1.4:1; 2:1 and 2.7:1,

t he EAC gr vvt |t| 2. 9% 4%. 60. 3% and 51. 8%
respectiver 'tN' W\,EQSPPQ% fg&“‘? 7 equal to | .4:1, the EAC
~.growt h i nly, b| N—%cl%éﬁb L RS- tg)%{nlge la DXR group (p05| tive control) was
"4S. 0% DXR/ C4a+C5 conp I)gt e@i&BXRL

“my/ kg - of ﬁodyNnéiagndonoyﬂ-ot-pimsphd)-dr-ﬂrmm C4a :CS equal to 1.2:1; 1.6:1;

S nmg/ kg of body weight, and CS - 6,4

1.9:1 5 r,omh i.nhi bi,tion was 64.4% 72.4% 62. 2%and
52. S% gr egpec#%?@&c’ R?PQ%BE%'WOﬁ%l o C4a :CS equal to 1.6:1, the EAC

growth inhiibition with reference to the DXR group (positive control) was

49.4% The present , inventor has shown that DxR! (C4+C4a~t-CS conpl exes;

DXRI (C4+cJD&)=o~°(at;g-wa@amc1asi)d devivativems; DXR/ (C4+C4a) +( C5+C9+C13+Cl 7) conpl exes
di spl ay, ﬁt_a ur ef The exaer is for testing the anti-tunour
effect su por RE GWHPV 8|Htﬁ?sP1E5x CS conpl exes: DXR -.3.5 ngl kg

of body moghN.do@memgms%hoio%\éel ght 25 At the nol.ar ratl 0S
(CA+C4a) CSeuaI to 1.2 1 and 2.5:1 EAC growth inhibition

was. 630104 1.7 1 6%%@%%Mphwhoie@pmmml y. v r 26 AU G 200 vv-
QU d2~~2 9 N mol ar. rati os (C4+C4a): C5 equal
1.6:1 EACT%r ol\ilit owgﬁeﬁ%&sll%gﬁ&ijﬁarl‘e&g?%ce to DXR group (positive
control) was 53.1 % . DXR (C4+C4a~+( CS+09+C13) conpl exes: DXR - 3.5 ng/kg

of body ht - 8.15 ng/ kg of body wei ght At the -nol ar
rati os (ﬁ‘ﬁgﬁ’f"%&"l‘é‘g@ V%YP&F to 1:1; 1:1.4; 1:1.8 and 1:2:3 EAC growth

i nhi bi ti o3 Wage ],gg; respectlvely At the nol ar
rati os (023+C4a)1§( &é%ﬁc%%% 3) equgﬁé aﬁ%ﬂ?&ﬁgﬁé&c growh inhibition with 10
ref er &hce 40N361¢lgﬁmta€mdr¢-phespimm-seﬂxje was 49.8% DXR/ (C4+C4a~(C5+C9+C
13+C 17) X of hody wei ght (C4+C4a~ 8.15 ng/ kg of
body wei gﬁf%%ﬁ%{ﬁ? ‘?33'0'? ?w%&(‘ S¥UBS : { C5+CO+C13+C17) equal to 1:1.3;
1:1.6; 1:p6.abd eicofapentabhoydiphbsphblli-Birbdige was 68.0% 69. 7% 56.3% and
43.5% respectively. . At the nmolar ratios (C4+C4a):{C5+C9+C 13+C | 7)
equal to 1:1.3 and 1:1.6 EAC growth inhibition with reference to DXR group
(positiv 3/a and 48. 1% respectively. 20 Investigations of
the anti elt'%gn%a{&g?ég@t%gég% DXRI C4+CS conpl exes, DXR/ C4+C9 conpl exes, DXR/
C4+Cl® colipl @Iémpleﬁb(ﬂﬁo-@a@hb-benmmol DXR/ C4a+CS corrpl exes allow the
foIIovvlngaioE})\cI fgglon At 't he ratios C4{or C4a) =~ C5 (or C9 or C13 or
C17) fronl 1 iPolenpyktzphosphe WS 3:1, the anti-tumour action conpl exes
exceed thp, efmem(,l@{oyp@h%gﬁﬁ@.;_ gﬁp&nhfesul ts show 25 significant effects for
corrplexes vmthln theintervals 1:2 - I:1 and 1:1 - 2:1, with inproved
effects o¥fkr Q¥plinaieneyl-ohosphorbrtyrosine ow i ntervals 1:1.7 -1:1.3 and
1.3:1-1.7: 1 The investigation of anti-tunour effects of DXR/ {C4+C4a) +C5
conpl exes, DXR/ (C4+C4a)+(C5 +C9+C 13) conpl exes, DXRI (C4+C4a) +(C~ +C9+C
13+C17) conplexes 30 confirmthis conclusion. Mreover, it is true for
conpl 2xedp tha fellowinghdéscriptionoarddd eﬁanples?nﬁeufbiﬁre( éompcund® .ard reféded kd)as Ci

particip t| ons 6 AU G 2003 WO00/42832 ~ 10
PCT/ | ~99%§’H§gdﬂhéi 8%\52%2 Oobt ai ned at such concentrations of novel
conmpounds (C4, C4a, CS C9, C13, C17) which are considerably above their
critical Asegy!oF o

b BOLRIhG St d@ciﬁ@?&’xé@ H’éeﬁ cﬁ)&%ﬂ?ﬁé éﬁm%ﬁdmy#%%f

as. doxorubicin could he in the for mcellein er i ons
present 'theshavesempotnds Glir-p24,9T hayt G4d,cmddC5 ¢ IGR0, do ¥enpdred iwith DXR fone, was

conpound< 2ot oEihs e %‘\@%‘ﬂ'@%‘%ﬂ%ﬁ@%ﬁ@&f ?x@éﬁ%&%ﬁ%&&&c
ant i -$ounQEEwC i \tmba 8dhi &R ByMinee thstliC 8hthESuddy Sdoﬂrlﬂ? ddC ?d“ﬂ:%ﬁ 'wgaﬁeﬁﬁe%l

for doxorubiein algone in tlie. same concentrations Nus

consi sti reyalyatiemotihe Q@UﬂmpheaﬁwmdmmrDKR/mpo\mdlﬁmﬁm ani de of
the 13-cis-retinoic acid with O phospho-L-tyrosine. (C4 ~ ox Cda; C4+C4a},
am des of




to poliyunsaturated acids with O phosphoryi et hanol ami ne (CS or C9 6C§6802003
Cl7; C5+C9; CS+Cl 3; CS+C 17; Co+C 13 ; C9+C 17; C 13+C 17; CS+Co+C"13;
C5+C9+C 1 (;)0@455‘2 13+C 17; C9+Cl 3+C17; ‘C9+C13+C17) and doxor ubi ci n,

di splay anti-tunour activity. Thus, mxed mcelles consisti R§TABIM:NGe of
the all-traps-retinoic acid or 13-cis-retinoic acid with .

O phospho-L-tyrosine (C4 or C4a), ami de pol yunsaturated acid with O 15

phosphor yl ol ani ne or,C9 or C 13 or, C agnd doxorubi ¢in, display
PneE Pt ooy DA R SR Shasrm Hhat i CorPBlar SR g e, BeRpond @i 4E ST
nmet hod of Gt O8Siasdars desoPhid fitididldy ACdHomaly e idss wi t h
~ hydr oxyam no ac?%s and e?hgﬁgﬂdaﬁtr@agniﬁal ning p gg%%;@?%#%‘g%éﬂl ﬁ%ﬂﬁ%@d’
' present - agrpiex; ithe compeund & tancetled theoamtitranowet detion of BXR heb esenoéxtdbitddhe |

N-acyi - O phospho- 2-.am noet hanol. and.t he N-reti ngyi - O phospho- L-t yrosine.
That ~ met hd Sﬁaénmﬁ BH%W@W% Stimling BOvEHS hpad SO ik AiGe. dpi the DISNES-
the "synt hfbﬁhﬁ)lé}éc&_ﬁf)&ﬂﬂ@slchﬂbeﬂ@&ﬂﬁtﬁﬁ-ﬁmbﬁfemrﬁoﬁlo@]j high, reaching 90 %
- sinplified and tine-saving synthesis 25 - the fi.nal product can be
purified w thout chromatography" Z s auc Zoo3 'WQ00O142~32 11 -

PCTI i B99/ (saresert ventor hanthemexes skavch that koniplextd ef DXR wndiC4t treCda, together

anti - t unox f f l.exges. xor.gzhi ein d 4 (C4)
o compount &y BAE AT o R DRR R A B chn By CE e i 715
(C13) or displaypmtirtmbar efedtd) as conpared to doxrubicin (DXR) was carried
out in mce with Ehrlich ascites carcinoma (EAC). Random bred al bi no m ce
of line Iéﬁ, mal.e and, fenale, fromown rearing were used in the study The
room for aff kg ey %P%W%EFSW%W“PRQQ thivfinding. The follgviogdnspsswerer
hour, 1@ tqsRerature of 19-21 C, relative humdity of 50-60% and regul ated -
i ght day of 12 hours with change of light and darkness at 6-a.m and 6
p.m The nmice were lo kept in transparent polycarbonate cages with a floor
area of 6HXKRRS mefke af bediywsight wood sawdust beddi ng. The ani mal's ‘had free
access to bottles with donestic quality drinking tap water and to standard
feeding f g ' ' i bi dum The mce aged 2 - 2:5 nonths and
havi ng a \%‘i gﬁ'?%gg?ﬂwg% ‘]Fe randomy distributed in the control and
test groups, standardi sed by nean wei ghts. The control and test groups

i ncl uded 20 thedndlanmatiosl €465 equalempdrigi NPy 1:2181e1:217c endf1:2.8C theJERTD gMiWR
identified,hy, .specifi a rks. T ages Wwith animals of each group were
i denti fi elf’h%ue'g&’éw éé@gg ‘{?a&geﬁg'W‘ﬁ Hgtz%‘é%gt“f(ﬁﬁ@&?%‘{dlgr oup nunber, nunber
and sex of the animals. The strain of EAC was propagated in ICR mce by

i ntraper i AeHeAnolan R8idsACH S -t 1M,5NBDI4Y €205 Ghd 2 5 I d ggjvélt! iti
ascites fluid diluted by sal ?I%%Qttg I??L ?%%’ggﬁé?%’atﬁ%m% Wt Eﬂfé"bm‘m

i nt raper | W8né&i7V; 53r8%i Fyt omoddy7 . Wayrespretivelyi t es 1 ui ds contai ned nore 98%
of viable tumour cells according to trypan blue excluasion test) For the

each studys iaemsis e 9f ‘ S5y S8 4l € i ne A0 cent.r.ation
o 10" vi o] Lo RERS KOS edbalor a1 T ol 51 Bt B BreA Sfon v
asci tes fH%DP%; 6P.50e 0% eadi6d R %S refpectivsly.day 7. The nice of each control

and experinental groups were inoculated by intraperitoneal 25 injection of

he study” warcnole ik OHTS Bl s sty B0 s en 1A KA st ibiens

day, 20hr ewas 6Tieé%,; 60896;259. 4 and 70.0 %, respectively.

At the molar ratios C4:C5 equal to 1:13; 1:1.2; 1:1.1 and 1:1, the EAC growth inhibition was
69.4%; 66.7%; 62.5% and 65.2%, respectively.

It should be noted that, at the molar ratios C4-:C§ equal_ to 1:1.7; 1:1.6; 1:1.5; 1:1.4 and 1:1.3,
the EAC growth inhibition with reference to the DXR group (positive control) was 38.8%;
25 40.3%; 42.6%; 44.2% and 41.1%, respectively.

DXR- 3.5 mg/kg of body weight



and 6). follow ng inoculation of EAC calls. The mice of control gr8up A¥S <003
i nj.ected by vehicle in volunme of 2.5 nl/kg of body weight (50 pl to nopuse

of 20 g b&dy 00m283nt) intravenously (negat?ive control). O hepcaygidnaé

ani mals (positive control) received water 30 solution of DAR (in
concentration of 1.4 ng/m) in the dose of 3.5 ngl kg of body weight and in
volume of 2.5 m/kg of body weight (70 pg of DXR in 50 plto nouse of 20 g
body wei gh€$ - 6.4 thg/kg6f BodyGvaigh8 W's 00/4232 1.2 . pC~~~99/ 02062

i ntravenously. The mice of test gr oups -were i njected intravenously by

conpl exes of DX t erie eri ts o | exes of DXR/ C4+C9
| (scr)rpne expédt F%O;A %R’é nggg ]/gdﬁ nfg U} tf’ggl héils dhe FAfaygrewts
- of DXR/ C4 F t ) ) Qﬁ% (sone

. experi nenth?%&t@l}ﬁog&' %jﬁesgmt’gét”g%p‘@ ngge{’v ZgﬁéwDXR (in conpl exes)

in the dose of 3.5 ny/kg of body weight and in vol une of 2.5 m/kg of body
wei ght . ( ddrtheasglantitiog Gz‘bCSZqulgooh‘S ﬂ)}(ﬂ?.&ln 1501 apd 1t& 1 nthe FA O fgr@bthginhidition

dos gt e Ba ehagt b TP S s P epeetiol "conpl eves of DXRI G4SC5. at

constant content of C4 (8,15 ny/ kg of body wei ght) but at different content
of G w t trthe afoldrahties C4:CSpquiaoy1.99; DNOMIL ahd 22:4; the HAOC Grd\eth ifikibitfod Wis
experi ments vas de05|gnat ed to study the anti-tunour effect “of conpl exes of
DXR/ C4+CS6atl %eics8%inb3.-2¥nand 8.0, speativalyng 7kg. of body wei ght) but at
different content of C4 with molar ratio C4:C5, varying from1:1 to 3:1.

Sol ut i ons A¥Qhe GHIR ggﬁ?r n r,

i nt ravenousl yeas oc%gm on[¢% tbl@%?tb%\&?é%egoglgggr%;%gldﬁ %ﬁ%#"}vgadﬂﬂ%“}?&i n
reacti on ®fas®9i5%] 38. T%p&ﬁn/arandt.‘drﬁ%dm@m,velgr ul ceration and necrosis at
threes. 15 The mce were killed by cervical dislocation tw days |ater

ver o Pbmosobeingld SR O chpal TS 40 8% CAF s e BAC smthipibiion was

caviti es B6I6SVESIMIsRYYSadi438%; reshédiivelyand both fluids were pooled. After
centrlfugatlon at 1000 r.p.m for 10 mn voI umes of turmour cell pellet were

al so reco [;l nber of viable tunour cells was counted by henocetoneter.

Means and neied B1ad at the melas salinsFHGieqvrlite 1culclut:at &4:1; Qoirpand 4Gl of

L, ot A B A 0 U OB TR LA e A2

i nhi biti oA4\l&6; 5&1\/4%1153’1 @th and #0189, fespdetivelyg f ormul a: Control - Test
i nhi biti on, ~/a = x 100 Control The extent of inhibition of EAC growh in

m ce, c thetet atlo aredto DXR, S us ~ for
eval udt i oﬁn %gld“acﬁtlalr PR OF 15?’1’9 185 If;%g?ﬁ’fﬁ %fegXR/C4+C9

1. Anti - t usshpRkés DXRICIHE I horki BI&E§XDXR./CM@19/ b%ﬁﬁesz%}@/@a%ecom plexes

i nocul ated jntraperitoneally wt x 10b vi abl Crcélls. Starting, 30
two days jcate (béﬁay 2) mce were Il’lj ected intravenously (in the vol une of
2.5 m/kg of body ,. weight) once every other day, three tines (day 2, 4
and 6). Mmmgat“.pggtcgﬂlp dlepup received . vehicle..In the group of DXR m ce
recei ved DXR alone in ne dose of 3.5 nmglkg. Mce of test ' 26 AUG
2003 w 00/42832 PC9' /1 B99102062 - group received the conplex of DXR/ C4 (DXR
-3.5 ng/ k@W-Snﬂkgoﬁ’gﬁdygye.igHMng@ﬁs-Baﬁmg/lsgeﬁmdymeigmnm treatment with

test conplex m ce vvere killed by cervi cal dislocation on day 8. Tunour cell

nunbeg, wa e} C wt h ce vvas
eval ug(t edfé‘t ce o ‘{@%W%p} ?ngtgcfnaslgﬁi%x%g%h F]

abdoni nal 6L.8%; t6373%,r62.5%@d49¥7%€1@§1be¢t1ﬂa DXR ‘al one, the number of turmur
cells was (510.9 52.9) x 106 and EAC growth _inhibition 24,9 % p < 0.05.
In mce in, t.he tIest r((Z)XE Eﬁl Vi n t he DXR/ C4 conmpl-ex, the number of
tumour cef*f Bgmelar 9 é?l 4othe EAL growtiy mhibition withyatersace (&ltbémex

did not d%@p,b os'ﬂi‘vé‘é’ﬁdu- F)LW%LHQ@JU on. Moreover, conpound 11 10 cancel ed

the -anti-Tunmdut action of DXR and . exerted insignificantly sone
stinmulating influence on EAC growth iii mce with reference to negative
control : Egﬂiv‘ﬂ“e'@3 cwmplesesrour ef fect of D~LR/C5 conplex Mce ICR of 20-22

g were inoculated intraperitoneally with 2 x 106 vi able EAC cell's: Starting

tvvod 2)m.ce re inpect i nt.raven in the volume of
n‘?ykg g:fbd% %g%Q%M%%E e“rgqg %é’ﬁp times (day 2, 4

and 6). Mce of control group received vehicle. In the .group of DXR mce

recei ved. DXR alone in the dose of 3.5 ng/kg. Mce of test group received

the DXR/CS conplex (DXR - 3.5 ng/kg; CS = 12 ng/kg). Two days |ater after

the final treatnent with test conplex mce were. killed by cervical

di sl ocation . on. day 8. Tunour cell nunber was counted and the extent of

i nhibition of EAC growt h |n mce was 20 eval uated Mce of control _group had

VA Y.V . N oA B A PNSS AP~



5.being equal to 1:3; 1:2;9;1:2.8; 1:2.? and 1:2.6 ICR - mcewelgrggg
g were inoculated intraperitoneally with 2 x 106 viable FAC cells tartlng

two days |woaisbghay 2), the mice were ingected intravenously (with a volunme
correspondl ng to 2.5 m/kg body weight) once every other d% [/IB902062 ¢ | res
(day 2, 4 and 6). Mce of control group. received only vehicle. In, the

group of DXR m ce received DXR alone 10 in the dose of 3.5 ng/ kg M ce.
of first L 86 thehBHP rlifps Dave ¥ a8 1 L s
equal to 1:3). Mce o secog%l ?Ealt[%g gébq;ﬁe%gllnge tlhéezél’D@IS/%?égcorrp g}ng\/a
- {C4: C5 nolwas 600Y0646%,; 842% aridot3.1%, Sspedidvely. of third test group received
t he DXR/ C4+CS conpl ex (C4+CS m)I ar ratio was .equal to 1:2.8). Mce of

fourth tesf, group recei +C5 C4: C5 nol ar ratlo was ,
om0 ol EESAE R} Banalien Yot o 115, Hemh Ceo Witk relorprex
(C4:CSs rmltarthggmgfg@ﬁ ¥Rk ob r the final
treatnent with the tesgp%corrplcelg%c’sh)ﬁ“l’ag)énveerecﬂ?%/? d%@é‘%?g{ei ‘cal .dislocation
on day 8. Tunour cell nunber was counted and the extent of inhibition of.
EAC gr 6wt DXR/G#t€1Teomplexé¢saat ed M ce of control group had (657.5 72.6) X
106 EAC cells in abdom nal cavity. In group with 20 . DXR al one the nunber
of tunour | 1 and, EA owth.inhibition of 38.0
9 p < r uf 0 ur cells was

% b <o JER 3 REE oy whisht apd €13, B PRI G RERSH tetthour cel |

(361.3 t 98.5) x 106 and -EAC grow h |nh|b|t|on of 45.0/, p <0.0S. In

m ce. of sechachdlashti@rougly IGQuzilLtB’IleI 104:11 2i10md mhlﬁe\m@c(gaﬂthﬁmhﬁﬁo%)was
106 and E%% rowt h inhibition of 43.6 % p < 0.05. In mce of third test
group the 7.40; $Q3rpand Sd & %pcremmestivelz4. 9 t 10.1.2) x 106 and 25 EAC
growm h inhibition of 46.0 % p < 0.0S. In mce of fourth test group the .
nunber of AtUtﬁEHﬁolﬁxexla% Q4eS11 34 8ot1.494mb) PAC qﬂ]ﬁﬁﬁi FePACD 4 D
of 48.2 % g@ S. In mce gl%l Oflfth t est ggﬁ) the nu@r{b%&rgffe?&cg%k&
cel | s as muP@OQBV@OnﬁOJOWW%&% EAC grow h inhibition of 50.4 % p <
0.05. Thus, the anti-tunour activity of DXRJIC4+CS conpl exes at vari ous

C4: C5 nol ' 1:3.0 to 1: 2.6 exceeds the effect of DXR al one.
2 6 AUG 2 @5“8%‘%8?% 2 e’s - PCT/1~99/ 02062 Exanpl e 4. The anti tunour

el ect of D~, B/ C4+C5 conpl exes, the C4:C5 nolar ratios being equal to 1:2.5;

1. 2.4; 3DXR3 Bfichglkg &bady/lweeght;:&dacs 264210/ g \WEbedy welphtat ed
[ ntraperltoneal ly with 2 x 106 viabl e EAC cel|s. Startl ng . two days later

et o oy Bl B A oy B 8 B Vet D M e Ay Spiohor
group receaged. 49,9!7704%- 62174 tahe grﬁywm%m ce recel ved DXR alone in the

dose of 3.5 ny/kg. M'ce of ‘first test group recei ved the DXR C4+CS conpl ex
(C4:.C5 nolar ratio was equal to 1: 5). Mce of second test group

recei vad #Hdhenieraes Cls ph equalde: 1@1nﬁ4€amg'%”tha3hibmﬁﬂ with refepends o Bece
of third g vafsQQB/CMCS conpl ex (C4:C5 nolar ratio was
to equal to 1%«5@%&3@06%@5&?3 t'est group recei ved the DXR/ C4+C5 conpl ex
(C4:.C5 nolar ratio was equal to 1:2.2}. Two days |later after the final

t r eat ment Thet h pregent estinveotop| exw m slower e that| | eDXBY(CrC4a)HCS5 di doampddxiessn

on day 8. nt e tion of
EAC ot ovi P e O 1 oS P R P i Gl s B ol
X .106 EACdispldysan mtiahshott Bffect CTHb Experﬁiﬁw £ Restinkthd antiiEnBhO 8fec: S8pHdrARS
of tum)ur cg{n:gs was (548.5 t 81.7} x 106 and EACgrowth inhibition of 41.3
% p.20 n mce of first test group the nunber of tunour cells was
(479.4 t 103.8) x 106 and EAC growth inhibition of 48.7 % p < 0.01. in

m ce of second test group the nunber of tunour cells was (453.7 ~ 125.1) x
106 and EBXRNC#tC4d)ynlS bomplerenf 5DXR/-38B.5 mefkPobbodylweighee of third test
group the nunber of tunour cells was (435.5 1t 99.8) x 106 and 20 EAC gxowt h
inhibition of 53.4 .% p < 0.01. Incérc@ émg/kg)efb wweighy oup t he nunber of
tunour cells was (402.0 t 116.9) x 106 and*EAC growth inhibition of 57.0 %
p < 0.01. Thus, anti-tunmour activity of DXR/ C4+C5 conpl exes -at vari ous

ol ar 2%C4: 8% the mblap satios §04-4C£)8C3 equbl o 2.2ek detisl.PNleandfX. 8Ut EAT dowthalnbibétion

2 6 AU G 2003,1% ~ | 42832 ~ PC ~' /1 B99/ 02062 Exampl.e 5. The

anti - tunowaézﬁé%%@ojﬁ%@ﬁéégﬁlr% tiyele C4: C5 nol ar I’J;'itl os bei ng equal
to.1: 2.1;1: 2;1:1..9 and 1:1.8 Mce |ICR of 20-22 g were inocul ated’
intraperitoneally with 2 x 106 viable EAC cells. Starting two days | ater
(day 2) mce were injected intravenously (in the volune of 2.5 m/kg body 5
wei ght) once every other day, three tines (day 2, 4 and 6). Mce of control
group received vehicle. In the group.-of DXR mce received DXR alone in the
dose of 3.5 ng/kg. Mce of first test group received the DXR/ C4+C5 conpl ex
(C4 CS rml ar ratio was equal to 1:2.1). Mce of . second test gr oup

- ~\, 7S] 7~ A . o, e v A NN\ A




Thus, ranti-tunour activity of DXR/ C4+C5 conpl exes at various C4: C? @Dlégg %[][]3
ratios froml1l:2,1 toi :1.8 exceeds the effect of DXR al one: Exanple 6. The
ant i - t unorWePNdass2 of DXR/ C4+C5~ conpl exe$,” the C4: C5 nol arpdpigddfizoeed
being equal to 1:L7;1:L6;1:1.5 and i:1.4 Mce ICR of 20-22 g were.

i nocul ated intraperitoneally with 2 x 106 viable EAC cells. Starting two
days later (day 2) mce were injected intravenously {in the volune of 2.5
m / kg bodyAdshetrtolar, mrice (E46C4a)MtShequalay, 1.61r BAC proseth (ighibitton witbfdrce 1o

~ Mce of COﬁh&{)l %é up.received vehicle. In.the group of DXR nmice received

* DXR al one’ Y Hye conuoly#as 0d.1% ce of first 3o test group received

t he DXR/ C4+C5 conplex (C4:C5 nolar ratio was equal to 1:1.7). Mce of 2 6
AUG 2003 w0.00/42%$32 PCT/1B99102062 second' test group. received the

. DXRI C4+CS DERY(@4+-Qdep-(C5+ED+at3)ramhiplenss eoDAR + 6.5/ of Hddgaveiphtt hi rd
test group received the D~-R/ C4+CS conplex (C4;C5 nplar_ ratio was equal to
1:1.5) .3 Mce of fourth test group received t&&+64R) c8+CInedignidedy @eighs
nolar ratio was equal to 1:1.4): Two days later after the final treatnent
wi'th the .test conplexes mce were 5 killed by .cervical dislocation on day
8. Tunour Abtthe molmwationi(4-xal(ESHGRHECI)eeqexl torl:1p1: 14Nt hi tahdr1: DB owth
growh in mge.was e a . of trol group had. (779.11t 76.7) X
106 EAC c 1500 % oﬁa‘%ﬁgﬂé’v%@*§%m‘gﬁ£‘)@prﬁ’?w al one the number of

t unour cel A iv@snolA 184 ~A): (2 gﬁ&;, 0 igndyb b . 9

p < 0.002. In mce (jz){?u% Fg?@@t(égﬁ‘gg;@?ﬁ)e u'rrbglr(‘a)r\1\'°tc}1t]£l t%#@l@%@n%{ﬁ
(256. 310t gaference toDXR group fpasitivacogtrolitwasi4M8%i tion ' of 67.1 % p < ~
0.001, and with reference to: D. XR~ group (positive control) EAC growh
inhibition of 38.8 % p < 0.05. 'In mce of second test group the nunber of
t urmour ceI]DXRV(&+CZ5)9—(CtS+C§FCl?.’a)+O<17§<QSm9I&e§AC MR 5 %k%/ﬁg bF BHEc'lf%ei?Kt -9 %
p < 0.001, and with reference to DXR group (positive control) C growt h
inhibition of 40.3 % p < 0.05. Tn mice of thi (G4t€4)—fBumaksofhodpaveigit
tumour cells was (240.7 61.8) x 106 ~ and 15 EAC growth inhibition of 69.]
% p < 0.001, and with reference to DXR group (positive control) EAC growh
i nhi bi 15 orAbthe4golér Fitiop (€4-6CEH:(CHRCHFCe3-6C1 T)ottuiah té @SIL3;01:017 1:Dema Urhs EAT
tunmour cells 33.7 t .8 1 d Cgrowh inhibition of 70.0 %
p < 0. 041,gr8W§!'a’%P’ﬁ’ %Waérééns(gyé; %%§W%€%%F&6%’FW@°%W¢ ol ) EAC growth
inhibition of 44.2 % p < 0.05. Thus, the anti-tunour activity of DXR/ C4+CS

conpl exes at vaiious ,C4:C5 nolar ratios from20 1:1.7 to 1:1.4 exceeds the-
ef fect of ASXteeamelss rafmosaffpd-eCap):(THECIMET 3+THDuequat ftect:13f amk|1l:t S(BACSrowth

conpl exes,; 4ha. CA-.CS [ ak9s being.equal to 1:1.3..1:1. 7:1:1.1 and, 1:-1
[ oe T o nhiBBigititiefRodte o TP Brol G Smetoh i 7750 1 B L oot
EAC cells. Starting two days later (day 2) mce were injected intravenously
(in tie vdhwestigation?. 6f the kantivmayur Seffetghif) DXRE Gy d&ﬂ}ﬁé}gd&?YDX’RW@ﬂ-@
times (day 2,.4 arﬁi}g@ Mafﬁ of contrql. groug I‘EC?I ved vehicle. In the
group of BREPIEREL ERLCIEG Dremplesss QXRE GA+H0E somplexes, IR §-4anCé complexes
first testalloGtBe Rllo%i®) ddfidshp: DXR/ CA+C5 conpl ex {4:C5 nolar ratio was
equal to i:1.3). Mce of second test group received the DXR/ C4+CS conpl ex
(C4:C5 molar ratio was equal to | :1.2). Mce of third test group received
t he DXRI Cétthedpelar mgios @3@5@@:&5 fatCHongs 3 equ@l 7)tforsd:3 td 111 and froml ok taof

fourth tesgt T ived. th + I p |l ar fatio

equal to is:'ll’g?.gLﬁ?&oﬁ%ﬁ%&%e%@%%?%ﬁ%&%é é:gtt @gﬁ%?‘ h’hﬁg’ﬂ[‘lgg ow
conpl eses significaneeffedts for edmpléked wihiCHROQBAMAD 212130 aid 0: 1O |09 1950681
by cervical, di sl ocati gn on_day 8. Tumpur cell nunmber was counted and the
extent of SORAESPEFHAn g fnthe ROROATTPY 1ptervalindd - Bvdilhend 1.3 od Bt control
group had (793:4 t 72.8) x 106 EAC cells in abdominal cavity, In group with
DXR al one the nunmber of tunmour cells was (41 1.9 f S7.1) x 106 and F..AC
growth inhibition 5 of 48.1 % p < 0.02. in mce of fixst test group the
number of Thenoinvestigation waef ( 2at@i-thmaid . 3pffectd 060N IDERAGHeMA)+CEhi bortyplexespf
69.4 % p n i erence to R gro ositive control) EAC
orowth' | nRRRERTCRNES S8 Sobmines R G R HoPES 55t somlencs
nunberg of chhififenl this Sédnsl . 7 ; C:gr gnhi kit i on.of
66.7 % p < . 0.001.dn_l r?g\%iﬁce of %ﬁi ?td.l@%l—gétéog?cou ?}%’rﬂrﬁerﬁo ?‘uﬁbo%rtg%up
cel I s was compourgs ($.4a35, % 18067)patti¢ipate in inré&aGiaqrsomth D@ bi tion of 62.5 / a,
p. <0.Q@1. '"In ~ mce ~of fourth test group the ' nunber ~of tunour cells
was (276:1t 76.S) x 106 and FAC growth inhibition of 65.2 % p < 0.001.
Thus, anti-tunmour activity of DXR/ C4+CS conpl exes at various C4:CS nolar.
ratios from. 1:1.3 to 1:1 exceeds the effect of DXR al one. -Seri es of _
experinments for testing of anti-tunour effect of D~/ C4+CS conplexes DXR 3 S
Z5 ng/ kQ of body weight. CS - 6 4 ng~lca of body weight C4-CS nolar ratio

A 2~ oA




Exanpl,e 8. The anti-#umaour effecf of DXl Cd! C4+CS conpl exes, the C%F@ﬁm 2003
nol.ar ratios being equal t 1:1; 1.1:1;1.2:1;1.3:1 aad 141Mce|

20-22 g Wy | ated intraperitoneallywth 2 x 106 viable EAC cells.
Starting 20 tvvo #lays later (day 2) mice we€re injected intraRGTG88992063 n the
volume of 2.S nml | kg body weight) once every other day, three tinmes (day
2,~4 end 6). Mce of control group recei ved vehicle. In the group of DXR

i i DXR I f fi .
ecei ved t TECRRAA PaS bl of Bich Sonespipiils o et entoemet 04: 6% A8
of . secondi3 @t7)griﬁéipare%ﬁsme%t§1@o&éia§%a§§apemw chféenuaRudP! ar ratio

was equal to 1. Mce of third test group received t he DXR/ C4+CS

conpl eX~ (C4: 05 m)lar ratio was equal to 1.2;1}. Mce of fourth test .
- group- receAv«e%teltwéu@emmnmmpmmceﬁuqm daxomaticin Qoaldbemtéeéquabf micelle in -+

1.3:1). f iftht rou t he DXRIC4€S o]

nol ar rat |v§§f\ﬁg soLt&t%s t %f@ FUrpPEsmgly, 0 g&n?fg é’f‘c@ﬁtnnéﬂta
with the tmbexﬁmmhemesvm&e lvleh?g/iﬁl lrbehls Rixddemhidenad vﬁﬂt%@fﬁafvdl%niﬁauﬂﬁwc&
Tunmour cell nunber was counted and the extent 30 of inhibition of

growt h i n G Lads9,e0b3,.ual Bamore effectiviely. Hathery tip aut g@pomactvity @'frﬂnessmgcz

cavity. 1 risel SRRl bibAe den K dbafinlgtt soRE HF B s S8R RHGR0

63.5), x 106 and EAC growth inhibition of 4b.1 % p < 0.001. In mce of

first t estTlg;spnmet&moeﬂabemnsﬁhnfgw’ﬁmratﬁﬁblof thﬁﬁl—trﬂ@re&notc #{d drfand)en! Dfidans:
EAC. growt i i bition of 35 2. % Eice of second test grou
the 5 nu -CISREEIC, 8gk w%@plzm e-lztmsusa( 4106. Cémh dCEredayr gmides o

i nhi bi {4 0 o@;runﬁamﬁm/ abids i %Qﬂ%hoéﬁ% %gcmagaeéﬁg@st sebggsp@gal wwugiﬁggof |

t unour ceIIs was (251.2 t 10 owh inhibition b
% p < 0.00%Cly GA+EH TofCHEIB KHEHT; GN3HE1T; r@smﬂﬂéb,@rsmmr CetC BHS;

B K Rl B 2

43.2 % p < 0.05. In to puce of f|fth test group the nunber of tunour ceIIs'
was (223. 8Thus}niRd middlfes 20akiStAG of amide dfnhe Hli-ramredihofechd or¥h3~gs-fetofDdcid

and with reference to DXR gr.oup ositive control) EAC growth inhjbition_of
44.1 9% p vt é5phasphe-L-tyrpsine | et ik y agrdpXmobamssu@ishp| ikeswigh O-

vari ou ' g‘i&'m %H’ﬁ?% o) t W t REsRlT St

DXR al 1('?ngb hf a%ﬁ:an& e&gnﬁ C uorfoglrl 3e éﬂ? #d E~ %g’ Prppeaglglsmﬂfo
04: C5 rmleuctiiviiy.ios being equal to 1.5:1; 1.6:1;1.7:1 and 1.8:1 Mce |ICR of
20-22 g were i nocul ated i ntraperi toneal |y vvith 2 x 106 vi able EAC cells.

Starti - 2). i d in th
vorune. or. TR EREor $af prenti Stiiear (Biyetiel fickiod b SHHARRo Enitst of abipic,
4 and 6). aMdseatﬁi mﬁrs@dmédnamdsemvagdra@yaiﬂhb Chds lad t &Ran@l@ife Gonidiig

ni ce recei yed DXR alone in the dose of nngl kg. M ce of first test group
recei ved theespiRte grovps, ndhp pessepapniisation he inyentor Wisslosey amethod ofsynthesinpt e

quar 0" HER s RS e Bl R ML OB BEOIPLIR RS 0 0 0

(C4: C5 nol ar ratio was equal to 1:7:1). Mace of fourth test group received
t he DXR/ CAF@s methal hns thefhllosving hdvantages in ommpaziSson wathurevipus dned: 1) . Two days
|ater after the final treatment with the test conplexes mce were killed by
cervical di i Tu r cell number was counted and the
extent of iﬁi'}ﬁ%%iﬁ){hie glsgﬁer%ié gr]&/\?ﬂv % nice was eval uated.. Mce of control
group had (953.S f 167.3) x 106 EAC tails in abdom nal cavrty I'n group
with DXR althegieldis higinlreachidg 2Uutqur cel l's was (492.1 ~ 85.3) x 10 and ESC

grow h inhibition 30 of 48.4 % p < 0.05. Innmice of first test group the
nunber of tuno S was 93.5) 2 6 AUG 2003 dVO 0014232 . 20 ~

PC T/t Bgg/ 6508 Su%‘ﬁcfa i inhibition of 74.9 % p < 0.002, and
with reference to DXR group’ (p03|t|ve control ) EAC growt h |nh|b|t|on of
51.4 %s p .h@H0A prbfudticaf bebusified Wil .. number of tumour

cells was .(208:4 t 89.0) x'i 06 and EAC growt hibition of 78.1 % p <
0.002; and with reference to DXI~ group (positive control).;).EAC growt h

i nhi bition of 57.7 % 5 p < 0.05. In mce of third test group the nunber
of tunour cells was (247.1t 76,8) x 106 and EAC growth inhibition of 74:1
% p < 0.002, and with reference to DXR group (positive control) EAC
growm h. inhibition of 49.8 % p < 0.05. In mce of fourth test group the
nunber of tunour cells was (320.4 t 120.b) x 106 and EAC growth inhibition
of 66.4 % p < 0.01. Thus, the anti-tunour activity of DXR/ C4+CS conpl exes
at. various C4 C5 nolar ratios from10 . 1.5:1 to 1.8:1 exceeds the effect
of DXR aI one. Exarrple 10 The anti-tunur effect of ID~/C4+CS corrpl exes, the

A ~N— . v a ~ oA ~ oA ~ O~ oA



2.6 AU G 2003 ~ po/ 42~32 21 PCT/ d~99/ 02062 Thus, the anti -tumg.lﬁ AUG 2003
activity of DXR/ C4+C5 conpl exes at various C4:C5 m)l ar ratios from : o]
2.2:1 excweom/apsse effect of DXR al one. Ekanple 11. ' The ant peiassorahf ect
of DXR/ C4+C5 conpl exes, the C4:CS nolar ratios being equal to 2.3:1; 2.4:1,;
2.5:1 and 2,6:1 5 Mce ICR of 20-22 g were inocul ated intraperitoneally
wth 2 x 1.06 viable EAC cells. Starting two days later (day 2) mce were
injected intravenously (in the vol ure ExXan@plés m / kg of body weight) once .
every other day, three tines (day 2, 4 and 6): Mce of control group
recei ved ehi.cl Itg he group of DXR m ce received DXR al one in the dose:
of 3.5 mm%‘-—ﬂéﬁ‘st test group received the D. ~t/C4+C5 conpl ex
(C4:C5 nolar ratio was equal to 2.3:1). Mce of 10 second test group
- received The st & qglﬁg{ueeﬁ'd‘c%

Mce of third t&@g%&p recei ved the@%&%é@g&%ﬁ%h&&%%&gﬁe(éﬁ o]
was equal oxrepmp@ing ta (M@)@ndfcommuumdﬁ (€5} omommuné&g&ﬂé dr corapdid/ 134€13) or

Tomel iy AR ot ihifisontich SRy e e fod im it Bick™®
di sl ocat i agijtecAdioma (EAU,‘)’ \Ran@6ilbrad Ailtho Wase S ER e Eﬁ@feﬁ@l@ %@5@5

inhibition of EAC growth in mce was evaluated Mce of control group

©(857.6 1m3ring werenped E;A@e@mdb'smwmﬁmmaldwwm Wa&prgvxdqbwvthtﬂ&temmaatone |

i b 1 ob Slarg ot iRl E P 221 "Gtk PR e S Bl B Bemited o

t unour celiglst dagsf(ﬁﬁ&urﬂ whttochafige df]i@rt@ndﬂdrkﬁéﬁ &3 160an) a6 ip . FTHR ek weke 5 %0
< 0.01..In.,mce of second test group.the 20 nunber o%ctum)ur cells was

(3 5410  keptin frangparepisd W@Q@%ﬁ With i eariare P00 “comgaining seftwacd | n

rlnogeagg tE,%\H %rsg\%ﬁa%m%n‘gﬁgl tron o?%erbg a‘}Eﬁ%‘fS’BHﬁ%&g}é&s nm céﬁéfd%ﬂ%@gt@est

group t hewnterbmd tomtanﬂwdﬁeedmgfdrgrmmgaﬂﬁﬁam adliifidurp. Yhelfafce agediBi- RS monthef

EAC gr owt s.57 6‘V 0,.05. Thus e.an turmr acti vi of

DXRI C4+C55’@3%ﬂ”§>?e t&a@ e PAT FrB‘i“gX E"“ a%‘i%s“t%mél’% 1

exceeds t igndidifdlbydh @"Ehe eoﬂ&o@éﬁd@és@gr ifdwu@atma&l Mmﬁil&ect of
ei ng

DXR/ C4+C5 conpl exes, the 04:C5 nolar ratios equal to Z,7:1, 2.8:1,
2,9: 115andcqv,re§pmdmgl}' @eamcz@f gachgropp eerqidentifiedby spesifiegss markm dae Icaygem th 2

x 106 vi C ected
i nt ravengﬁ&is 3?5] §T°%§§&%F l%%%iég% é‘%@%ﬁ%@%%&%&e&

ot her daynmhﬁﬁrﬁmnﬁbdﬁ‘aﬁdédayftaeaﬂmmgj 6). Mce of control group recei ved 2
6 AUG 2003 w 001 42832 22 pCZytg9g/ 02062 vehicle. In the group of DXR nice

recei ved R aI on t he dose. of ny/ Mce, of first_ test oup -,
recei ved tHESTHRP %WWFBPWWei@g ﬁggieg’g’ ingppegitpAcal ippeylation °§8 2. natyye . o
of secondagcﬂég AGAQHP0 5 F hacads et BRCPAVCRIRRD! B £G4 &R SO afiflalOn RS
equal - 2.8:1 ). Mce of third test group received the DXR CA+C5 conpl ex

{Ca: ms mhapmtm%y\mwma@ﬁc 08 dag 72 Agcites fluitis conained ararh 98%s1f vighbe prmour

recei ved D)= r,ratio

days | at eIr:éﬂe;iT [ er gﬁé:%fy% %gp “??éé%%%‘% q“ég?c %ﬁr@?é‘%ﬁﬁ”&@ﬁ%#@%&fe
by cer vi cstérildisalimedatcontentatioayt B0’ viable timotedellsinbay prepared baseptic conditidis
extent of i nhi b|t|on growth in m ce was evaluated. . Mce of control
group hadfpRagcites fpgd §W%@&ef§éQ@#WAbdom nal cavity. In group with
10 DXR al one the nunber of tunmour cells was (503..8 t 64.5) x 106 and EAC
growth i ”i‘h@'rﬁ!c@rbfoi-acﬁocé’nt%l hd eﬂ?&'ﬁneﬁtﬁl rgr sOfwei'é RbchAS] HY Ritfhobidneal

nunber of tunour ce was (312.7 and EAC growt h b tion
of 562% oinjgstien Of G0Q 10‘? EAG callsoh ‘&émnnd:ftQa%mlgpt(ﬂﬁg @.hiatraverious injéctionsdor the

|1 24.5 1 72 06 EAC .gr.owt h i nhi bi t.i f550
0002 1 TALWgR st iagaL B veia o e non Yt cel Lk nel ey 2. 4
75.3) x 1861 gndolfbwiE\necudMda b IBAL tdeD®) ’Pﬁe 2Mcé o¥h cohtrdl er&% wefe Eﬂi&ﬁe&fby
fourth test 3roup t he nunber of tunour celts was (394.6 t 06 and

EAC gr owt Yehiglgiibivolwmne of 245 .ml/kg of body. weight Tﬁﬂusul '@nmouwmﬁtm gdmdvl wyight)

he of oo CaTeHeiY JPBRiive, CRlOp, (b, BPUD of Gmmply (BRI oceive Wit
DXR/ Gy COsh@fi GPISER (hf' n@éut%o%feir gﬁ@ﬁ%%ﬂe H@éen&f 3951 %/kn%ﬁﬂo%fw%g]étﬂanﬁ

1:1.8 and 1:Z3. Dot - 3.5 ng/kg of bo

wei ght M inevoh@fe off 2.3 Gl @hmyewexgmc(mo epﬂgexf Dmmﬁémlttmmhé 9 20 ¢ body weigh6)
viable EAC cells. Starting two days later (day 2) mce were injected
intravenously (in the volunme of 2.5 nl/kg body weight) once every other .
day, three tinmes (day 2, 4 and 6). Mce of control group received 25
vehicle. In the group of DXR mica received DXR alone in the dose of 3.5

ngl kg Mce of first test group recel ved t he DXR/ C4+C9 corrpl ex (c: 09 rml ar

v A oA o o b - ~




2.6 AY G 2003 w 00/4232 |1 PCTI dB99/ 02062 killed by cervical disl oczté)om&guna
day 8. Tunour cell nunmber was counted and the extent of. inhibitioft of '
growt h qu;ge,m@f eval uated. M ce of control group had (696: 7't 68,2) x |
10 EAC cells in abdominal cavity. In grgt&p with DXR al one £G3/TRINAZE6? of -
tumour cells was (449.4 t 77.1 ) x 106 and EAC growth inhibition s of 35.5
% p < 0.05. In mce of first test group the nunber of tunour cells was

266.1 97 i nhi_bi 61..8, % |
f)f second %n??t gr oglp Tﬁe%ﬁgé?% %‘5?’8 S %glntrgeﬁ ’?’5&3733“51368’3’1"?“1?{1%9% of
“and EAC gr DERVC4risbitwvd cseried of exBertinemts)s Brfpfikes %P(bm@@f &Bﬁx@cﬁg&%n%

rowth inhibition .of .

- group (posi tive contrql
m ce of thfYEP iteé ﬁr wé' Cﬁénﬁmm@fexvmmwhemrsplms (oiGEXR/C4-&<D]L7 2konde

+-106 and. 10 CintHn t 2 % m ce of, fourth -
“test gr oupe)tﬁjt%e (ri::tjh ‘er opﬁk{géh[ﬁfr)ﬁ %&{/Fga_r\'/(\gs (%Gggoeﬁpenﬁgﬁ%s‘)) I};lelﬁea‘?fdteﬂﬁﬁmum |

- gr owt h: § nhidseivied theoDXBO(il c¥mplexesPinORe dbby! SH@g/EQ &5"% l

DXR/ C4+Cgh£vg$b’éé ‘at (C4CC:9pﬁcel a}r) rafl 0S Isf:31, tdf:ob &h@ﬁﬂd%%&gyﬁg of

exceeds t Bed it d perr emadnpg ¢o 72 ugﬁoﬁ DXRmmiO p.bfof motseadf 20 g body

R L e M Aoty

wei ght "M Clhelaﬁﬁt-tmho&%ﬂébt@ftd@m id e@sﬂbmezt a@&ﬁt D&ifdd L
vi abl e EA tartl n tvvogdg s later &;ﬁg r%na%:lg vveré'\éf‘:#“e(glgﬁg&ggf

I
i ntraveno d;"(’?‘ﬂh th%aﬂ/ t spntentofiCH g dWM@]ﬁﬂﬁSONwmgvﬁmm 13 kel:1.
day, fohr eGiHel 3Ees(§F f n rou ed 2
vehi cllte) I'n the group: pfr %E\ggsgher%%ﬂﬁ tgsﬂﬁ dlﬁ‘g B’h%g‘?)‘gé’ %’@ of
ng/ kg. M JRXBYCH+CSut ¢mtangcmtpntr<§:ﬂles 64inighe @@@w@@&) %ﬁfﬁi'cﬁfferé&i”coﬁﬂeﬁt of
nol ar ratl(g4 gt%? %}El?, 3 Mﬁ_g of second test group received
DXR/ C4+C 1 8‘85?&}‘ Pf)éb?a? R 1e§9’é9ﬁ°%°ft¢@ld§xesl‘anddommbimrd |
test groupwére u@dstﬂ@ (
to 1:2). M cqujf’s fourth te?tacégﬁgg})s?ﬁgge@élggal %h%%%%%g’%#e 518@91
13 nol ar 231} geptipnefanimals locabirtitat Bymageyor uicetation had secrodid sttinidge final
treatnent with the test conpl exes mce were killed by cervical dislocation

on days8. ﬂtmtt@ nt nd th ext nt of hi b|t| on of :
EAC growth in mce was ewéﬁcflwcég%qg% Iateﬁra M ex

106 EAC ceedtsompleabmmumyae Agotidsuidswere eétopsid! tbolﬁcte& {REFR velueiis v&é?@réeﬂf@a&r
of tunour c Oatbg 406 7 t b0.1) x 106 and EAC growth i nhibition 30 oi

37.0 % p& WE%S Blerg ashed; by salige Sop times amd o ﬂuﬁsmmpnolcé.l Aﬁer

1o (2L, henefiion & 10001152 00° VOAATR Gl el HER 8

(posi't i Wurgegof maﬁlaumogrmnmam bowit¢d Bynhefoctlontetss. Meass tadStandard &r&e féif
X -106 and

t f.t | 228.6 t 57.
EAC. 02wt East By M35 SHERRted® Conpeaistn 6F il anier i epuienl 90 tsm goesn
(posi ti ve wasndamidd) oktAGIRY Stident’s ittt TN iBfedt3- &té&teﬂggeparaio 49@ \9&

of third tﬁ‘&%ﬁm%roup the nunber of tunmour cells was (2 and
EAC gr owt Bivfassialyated by thefoljowing fgmula:in i ce of fourth test group t he
nunber of tunour cells was (3 54.5t 7S.6). x 106 and EAC growth inhibition
of 45.1 % p < 0.01. Thus, antl%(gﬂ%qurrre@ptl vity of DXRl C4+Cl3 conpl exes at

04: C13 nol ar ratios 2~ and 5 exceeds the effect of DXR
al oneps' 10 ~ Exarrplnqh&?% I’ﬂil -tu ur effe’f:%o&of DXR/ CA+C17 conpl exes.

04: C17 no [ A e e nd 2.7:1. DXR - 3.5
ng/ kg of Lfg YW §W 8}‘%@ %CQF’EB Ryhthe tpst prepagations gun@zerbto
wer e i nocIXaR ewas uded dpedviahfiod|dHinMithio ﬁ%@?oymh%?gﬁ%x gell s. Starting

two days later (day 2) nmice were injecte avenous in the volune of

2 5 m/kg_bod wei: ght) once every other day, three tines (day 2, 4 and
M ce. ESP“{\;&%? JuBigur effest oEDXR/Edcomplém t he group of DXR mice

recel ved DXR al one in the dose of 3.5 ng/kg. Mce of first test group .

of “Second” Hee RATLEANGH T SR REHwaR orbolndiing, fich & X TR GRS B onte; e
was edual two daysllater (Jay B) mce)ivef&injdétddﬁﬁﬁ'a@h r(ﬁcaweﬁmte{t@f P?,(E’még&iﬂﬂody |

conpl ex (04: 7 m)l ar ratio was 2o equal to 2:1 Mce of. "fourth test

group recg e Y @?wac@tm tisey Ry 7 and 6). Mieiaf qnasobgmap received
2.7:1). t t.h t |
i co i J‘i*?t‘??ﬁ‘s%ﬁ R #E%g%%t??%nﬁ%ﬁ%”% i isiotea Befkan bR i

counted and t he extent

%



of inhibition of EAC growmh in mce was eval uated. M ce of contrg/I %%QP)%Q
had (834.9 71.1} x 106 EAC cells in abdom nal cavity: In group ﬁ

al one the WMOW®Bd2832f  t unour cells was (49831' t 68.0) x 106 e héaz60WM h
inhibition of 40.7 %9 p < 0.01. In mce of first test group the nunber of
tumour cells was (309.7 . 71.7) x 106 and EAC growt h inhibition of 62.9

% ~p < 0.001. In mce of second test group the nunber of tunour cells was

(272.2 t 6@rap recdived ﬂ:ﬁdoﬁ%ﬂéﬁ)ﬂﬂ/@m UDHRt-L&)Snn(gfkg@CM-% 5 gkg). DRS dapd@ter
with reference to DXR.group (positive control) rowt h, |nh| bition of

45.0 9% 30 afexthg fingl tregmeng Wi testmorru:l@xe@ﬂcegwe 1 Yresrpisal @slocation on dayl §.s
331. 5 l; 2
1S (o Tl sk e el i R0 B BRREDGe P e RO

the. nunber eoflustedour cells was (402 4 t.83.9) x 106 .and EAC growth , N
i nhibition of 51. 8 % p < 0.002. Thus; the anti -t unour act|V|ty of DXR/ C4+C

17 conplexes, at C4: C'17 mplar ratios 1:1; 1.4:1; 2:1 and 2.7:1 exceeds the ..

effect of BEReaf smtrolgr@‘embaé (689 0 +/5r9s1éxt mnﬁﬁC éﬁﬁ%@tabdpmmkmaml@@e group
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2, 4 and 6). Mce , of control group received vehicl e In the group of DXR

mce recei R |nthe se 3.5 i rst test
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DXR/ C4a+C5 inBiepseqn Eé@ag@@ﬂhﬂ myice with efopgacerty negq &|00m§011 9:1). Mce of
fourth test group received the DXR/ C4a+C5 conplex (C4a: C5 nolar ratio was
equal to 2E§a§n )Qﬁtxdt‘ ‘Jgaetfﬁ'“@fﬁxﬁ‘/ﬁ fnfn?iﬁ' treatment with the test

conpl exes m ce we y cervica tion on day 8. Tunour cell
nunber was counted and the extent of inhibition of EA. C growh in mce vvas

eval uat ed. Mice ECR0f 26:22rpiwer ivopulitad u{tapmtbnt:allwﬁ) 2% mﬁ &idble EAE) dells: iStarting
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t est groupafteetha lﬁﬂabtreamehu Wit test ebhipleaamc(e%ﬁe Killed. be&)ermcﬂl&ﬁslemﬂmﬁhﬁ day 8.

growt h i nhj |t|on % In mc f our t est Qup .t he
nunber of . %\% %ﬁt@@?ﬂ@ﬁ@%mﬁ’dﬂ Mﬁﬁ’ﬁﬁ?%‘? ) i
of 52.5% % eﬁalﬁat@d.()l Thus, anti-tunour activity of DXR C4a+C5 conpl exes at
C4a: C5 nolar ratios 1:2: 1; 1.6:1; 1.9:1 and 2.5:1 exceeds the effect of DXR
al one. Z 6 AUG 2003 WO00/4232 26 PC~ .1d899/ 020~Z Eza an e 37. S%nt hesi s

of flee »hTMié?P smmmmaé)r:bémhxdp BACecels jn ab mmauasnty ggoup with
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-- 9,12, 15of2@9t%d§°<615 0. qﬂ%ce%f't&sf‘@idﬂﬁ%&ﬁ DRI Romplersas Hﬁﬁb&@bfﬁt@mdm(éells
nmol ) and trlethy1am ne (142 ~, 1, mmol ) were dissolved. in 2ml of.dry

t et r ahydr ofsas §635. 6&e1122cﬂ)y: l'ifelpcmDOSJ I e (4ml) was added, the m xture chilled
to -15C, lo and 131 ~, 1 1.02 rrm)l) of butyl chl orof or mat e was added.

hyclr och or ESiRR 52@;{5{5?«@%53‘?% G o Gl Aoy MoPARRS o pepesied e

(" Si gma Al difisnmdul 2kdn BDMRS5 nmol) in 3 fil of 1M Na2C03 and 3, m of HzO
The m xture obtained was stirred for 1 h at 20.25C, acidified with I M HC
to pH 2-3 and extracted with chlorof orm nethanol (2:1, v/v). The extract
was washed with :5 nmethanol -water (10:9, v/v), concentrateg under reduced
pressure and di ssol ved in chlorof ormnmethanol -NH3 aq. .(13:5:1, v/v/v). The
sol ution obtained was evaporated under reduced pressure and dissolved in
et hanol -water (2:3, v/v,. | Sm). The enul sion obtained was washed w th
ether ( 2 x 10nml) and evaporated under reduced pressure gave the amoni um




salt of N acyl-O phospho-2-am noet hanol . 20 ~el d~: 84~ (5); 88%(%)5”8% %0503
(13); 73% (17)... Al the products obtained are identical .to the. T n

prepared Wdgoae® net hod using [ 3cyanoetjgyl phosphate for p?&&ﬁﬂg&l ation
of the N-acyi derivatives. For 1H NVMR-spectra anmoni um salts™y /02062 :

,converted into acidified fornms by neans of washing of the -
chl orof orm net hanol (2:1, v/v) solutions with 1M HO . 25 Exa~lale 18.
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" -13-ci s-mefkeebyedy walghRél4 -ndil6 mgkd of lodynwhigha rCH:C5 medlhyiatiivaded 42 13 &
1, 02 mol )I,Yvere. di ssolved in 6 m. of tetrahydrofuran, the mxture chilled
to -15C, and I'31 ~,1 (1.02 mol ) of butyl 5 chloroformate was added. After

30miu, the mixture was added t.o the sol ution of 261 ng (1 nmmol) of O
phospho- L Essuaple 3o ThieSirtiBuriblf be)of DXR/OUL5 bihiRds) f b6
Then 3 m of EtOH was added. The m'x% ure obtal ne%’M S sflﬁ?‘?g’g"ﬁ%;ﬁ%gﬁr 08
20. 256, dweing eqwdl taileds BROHER.8;0:3A addI:26d extracted with

chl orof orm net hanol (2:1, v/v): The extract was washed w th nethanol - wat er

10: 9, v/ e . d t, i |y '
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viv, 1 SmM). The_enul sion_ obtai ned was washed W th et her

evapor at e OHFFRAIPE 40 deimifke dady veightoncseevarsotiier day dhtee dimes (day 2, 4 and 6).
N-retinoyhyg 85 o | i %4); %L 4a). 15, All e
product s’ b,(I)lgte gihned aléo%g??%g?m}o t]ﬂ%' (%ﬁhbgo%ﬁég °g?’§%‘g|’%18° ByFetved P%Rrﬂ!ﬂale
lli sing I_lf %c}taﬂ@edptg’/‘bf PhosghatMickof fipitasspigrupl ﬁbét:iogti m%tmm/@ﬁ;y bcgﬁ j{\(@h%}qgs.
or i - spectra amoniu .S were converted into acidified Torns
neans of N%’Z%i 1%%0 oS teﬂ'éar]éﬁ H]c;rita)%f"?r?mﬁé‘?cﬁ’*g tist gooup regeiyed the DXRIG4HGH tchmp{ﬂc
HG . v, . (C4:25mdler @tPWas | ics ' ! T t
i nventi on(f urt her conce?ﬁgsem?gggtg?%cfﬁﬁ?g?ﬁﬁ%%%gé%g% W&?ﬁ’ﬁgf
the same FRPierdCAHEamelar raffo wemogual Phi:2i8)y Mice arf bbb test] glosp reeivdiethe
SIS PR OSSR L0l 08 D 15 VA PR & o
('\]F_l{%l |c1:5 tzfﬂqﬂeizfﬁgtﬁmbmféﬂﬁﬂ_wﬁ[ﬂé' ':@(@5_@9 _ﬂmm%mwasmequal R A%, THb 8%% |
: -Ci s-retinoyjrcloxorubicin CH, , OHv ~ '~ CH ,
N %‘%_f 4 fig iseAmert Witithe togt-ppples mice. were killed by cervical dislocation on
day 8. Tumour cell number was counted and the extent of inhibition of EAC growth in mice
was evaluated. "

Mice of control group had (657.5 + 72.6) x 10° EAC cells in abdominal cavity. In group with
20 . DXR alone the number of tumour cells was (407.4 + 75.9) x 10° and EAC growth inhibition
0f 38.0 %, p < 0.05. In mice of first test gfoup the number of tumour cells was (361.3 + 98.5)
x 10° and EAC growth inhibition of 45.0 %, p < 0.05. In mice. of second test group the
number of tumour cells was (370.6 + 94.9) x 10° and EAC growth iﬁhibition of 43.6 %,p<
0.05. In mice of third test group the number of tumour cells was (354.9 + 1‘0-1..2) x 10% and
25 EA.C growth inhibition of 46.0 %, p < 0.05. In mice of fourth test group the number of tumour
cells was (340.8 £ 104.7) x 10° and EAC growth ,inlﬁﬂaition of 48.2 %, p < 0.05. In mice of

. fifth test group the number of tumour cells was (326.1 + 93.3) x 10° and EAC -gfowth
inhibition of 50.4 %, p < 0.05.

Thus, the anti-tumour activity of DXR/C4+C5 complexes at various C4C5 molar ratios from
30 1:3.0 to 1:2.6 exceeds the effect of DXR alone.
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acetonitrile (4m) was_added, and the m xture chilled to 15C "Then
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et hanol (céniw)as(«m!aﬂ)§mime%96ﬁtﬂﬂﬁﬁﬁﬁ6@6f§7.ﬁw,ﬁ&oit§90 rpm and.

the precipitate was treated with 20 of benzene - et hanol 1) and

harvest ed_by ceptri fugati.on %S. mn, 3000 rpm. The two supernatants -
obt ai ned cARBHFIOVE dCiyily of IDERATCS sompfaxe:sgt variges melarTGé Goexatids Somns
di ssol ved .4 | ‘ ' sretinoyl)-doxorubicin was purified
by , f|agﬁi‘gﬁgﬁ%%?égg]%é%%#%é@ﬁg(230-‘400 mesh). The col utm was

el uted successively with chloroform acetone -chloroform( 1:9,. v/v),
acetone - chloroform( 1:4, v/v) and finally wth benzene - ethanol (4:1.).
The pure product was eluted with benzene - ethanol (4:1 ) as a deep-red
band. The sol vent was evaporated in vacuo to give 44S ng (78% of
N-{all-trans-retinoyl)-doxorubicin as a deep-red wax; .'TLC (benzene

di oxan - acetic acid 10:5:1) Rf 0.5(for doxorubicine 0.08); UV (ethanol)
A-~' ~(345 nm _ 817; A ~~ (497 nm = 196; “H ~I MR (CDC1l3, 200 MHz) 8 0:9 -
1.0 (t ands, 6H, 3 CHz ring in retinoic acid ), i.2-1.3 (d, 3H CH3-S ),
i.4 - 2.4 (ia, 19H,. SCH3-RA, CH2-2' and CH -8), 2.9-3 3 (g, 2H, CHr 10),
3.7 (s, 1 H H4 ), 3.9-4.3 (ui, 6H O44, OCH3, H3', HS), 4.6 (s, 1H
COCH20H), 4.8 (s, 2H, COCH20H), S.0-S.1 (d, 1H, OH9), S.3 {s, 1H HT7);
SSS (s, iH H11), 56-7.0 (m 7H, 6HC=C-RA and ,NH), 7.3-7.4 (d, | H,
H3), 7.7-?2.8 {t, 1 H H2), 808.1 (d 1 H HI ), I 3.1 ~and 14.0 (two
s, 2H, O+6 and O+1 1 ) RA
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Exanpl e 20) The .antitunor effect of N-(all-trans-retinoyl)-doxorubicia
(conpound wig ge¥ingEAC cells 5 A study of the . anti-Tunour effect of conpound
1 as conpared with doxorubicin was carri gg out in EAC, pass&F¥VRIYE6d ce.
20-22 g males of C3H mice were used Control and experinental- groups

I ncl uded. 7 animals, which were inoculated 5 x 106 EAC cells i.p. in volune

0.2 nl at r ng S s _follow Logcul ation fhe
doses of . E3imitls S IRE S um {8 SR BRICHE oo B CHT R mplar o
doxor ubi chbeinignedifill tall: 2fl; 1:02;"BE. 9% 1588UM (NVB) were injected i.v. Three
groups of aninmals were adm nistrated. water solutions of doxorubicin in
doses_of I, 2.5 and_5.pg/ kg of body weight (20, 50 -and 100 pg/nmouse by ,
- \gei g m - of f-%ca?%% eg??nﬂg@ yore ingealajed inraperitaneadly weith %4 mwéaia@db E_Aﬁqeldis..smrﬁng -
esults o ' |41 c-Mce re e : '
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6-7 tinmes. %gas obfai ned fluids were pool ed. The nunber of viable 20 tunor
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growth inhjbition.was eval uate : - Control - Experiment Inhibition, %
= x 100 ‘F%‘P@gﬁ?ﬁé %%@éFFﬂﬁ?fi) g‘w B&M&t&és@ab‘mgﬁﬂmaé r3tio ies equabto
that cermponind)IvEss! @iin Rsh Bripl el iRl 1RABKRI X ELURNHIRX 70T Blar ratio was
anti-tunmour effect 'of conpound 1l is dose-dependent. Thjection of ‘conpound
1 three tigagl fepdadedwp days tater eBentin, fidad dreatmeanavithi thetestagompflates amicagvere

I nocul at i | 0SE,: L.k 2 / npuse I ves, an EAC growt h, i nhi bition
of 7% as \TE8 B RPN BRHSE e B TBHOR e B s syt fad i ewent of
evident, tihhibittaneREAC gtowdSa @fice wad@valfitedier activity than that of free

doxorubicin in an ‘equi val ent dose. I n case of conpound 1 injection in dose

of 2.5 nmg/kg (50 p, g/ nmouse) according to takes schene the tunour growth
i nhibitio @aﬁfﬁéﬂt’g‘(ﬁg 8624-5125. iID%aEAE@ellsjm@dgmmalmamty.ﬂngrwmth
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20 EAC growth inhibition of 62.0 %, p < 0.01. In mice of fourth test group the number of tumour
cells was (300.2 £ 84.7) x 1_05 and EAC growth inhibition of 65.2 %, p <0.01.

-

- Thus, anti-tumour activity of DXR/C4+CS complexes at various C4:C5 molar ratios from
1:2.1 to 1:1.8 exceeds the effect of DXR alone.

Example 6. The anti-tumour effect of DXR/C4+C5 complexes, the C4:C5 molar ratios
25  being equal to 1:1.7; 1:1.6; 1:1.5 and 1:1.4

Mice ICR of 20-22 g were inoculated intraperitoneally with 2 x 10° viable EAC cells. Starting

two days later (day 2) mice were injected intravenously (in the volume df 2.5 ml/kg body

. weight) once every other day, three times (day 2, 4 and 6). Mice of gontrol group received
vehicle. In the group of DXR mice received DXR alone in the dose of 3.5 mg/kg. Mice of first

30 test group received the DXR/C4+CS complex (C4:C5 molar ratio was equal to 1:1.7). Mice of
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second test group received the DXR/C4+C5 complex (C4:C5 molar ratio was equal to 1:1.6).

Mice of third test group received the DXR/C4+C5 complex (C4:C5 molar ratio was equal to
1:1.5). Mice of fourth test group received the DXR/C4+C5 complex (C4:C5 molar ratio was

equal to 1:1.4): Two days later after the final treatment with the test complexes mice were

5 kﬂled by cervical dislocation on day 8. Tumour cell number was ‘counted' and the extent of
 inhibition of EAC growth in mice was evaluated. |

Mfce of control group had (779.1 + 76.7) x 10° EAC cells in abdominal cavity. In group with

DXR alone the number of tumour cells was (419.0 £ 53.4) x 10° and EAC growth inhibition

 of46.2 %, p < 0.002. In mice of first test group the mumber of tumour cells was (256.3 £54.1)

10 x 10% and EAC growth inhibition of 67.1 %, p <-0.001, and with reference to:DXR: group

(positive control) EAC growth inhibition 0of 38.8 %, p < 0.05. In mice of second test group the .

number of tumour cells was (250.1 £ 57.7) x 10° and EAC growth inhibition of 67.9 %, p <

0.001, and with reference to DXR group (positive control) EAC growth inhibition of 40.3 %,

p < 0.05. In mice of third test group the number of tumour cells was (240,7 * ‘61.8) x 10%-and

15 EAC growth inhibition of 69.1 %, p < 0.001, and with reference to DXR group (positive

control) EAC growth inhibition of 42.6 %, p < 0.05. In mice of fourth test éroup the number

of tumour cells was (233.7 + 50.8) x 10° and EAC growth inhibition of 70.0 %, p < 0.001, and
with reference to DXR group (positive control) EAC growth inhibition of 44.2 %, p < 0.05.

Thus, the anti-tumour activity of DXR/C4+CS complexes at various C4:C5 molar ratios from -
20 1:1.7 to 1:1.4 exceeds the effect of DXR alone. '

Example 7. The anti-tumour effect of DXR/C4+C5 complexes, the C4:C5 molar ratios
~ being equal to 1:1.3; 1:1.2; 1:1.1 and 1:1

- Mice ICR of'20-22 g were inoculated inu-apeﬁtonea;lly with 2 x 10° viable EAC cells. Starting
two days later (day 2) mice were injected intravenously (in the volume of 2.5 mlkg body
25 weight) once every other day, three times (day 2,'4 and 6). Mice of control, group received
vehicle. In the group of DXR mice received DXR alone in the dose of 3.5 mg/kg. Mice of first
test ‘group received the DXR/C4+C5 complex ((4:C5 molar ratio was equal to 1:1.3). Mice of
second test group received the DXR/C4+C5 complex (C4:C5 molar raﬁo was equal to 1:1.2).
Mice of third test group received the DXR/C4+CS5 complex (C4:C5 mlar ratio was equal to
30 . 1:1.1). Mice of fourth test group received the DXR/C4+C5 complex (C4:CS molar ratio was
~ equal to 1:1). Two days later after the final treatment with the test complexes mice were killed
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by cervical dislocation on day 8. Tumour cell number was counted and the extent of inhibition
of EAC growth in mice was evaluated. |

‘Mice of control group had (793.4 + 72.8) x 10° EAC ceHs in abdominal cavity. In group with

DXR alone the number of tu_rrlour cells was (411.9 £ 57.1) x 10% and EAC growth inhibition

| 5 of4gl %; P < 0.02. In mice of first test group the number of tumour cells was (242.6 £ 54.3)

~ x 10° and EAC growth inhibition of 69.4 %, p < 0.001, and with reference to DXR group

_ (positive control) EAC growth inhibition of 41.1 %, p < 0.05. In mice of second test group the

 mumber of tumour cells was (264.1 £ 87.6) x 10° and EAC growth inhibition of 66.7 %, p<

. 0.001. In mice of third.test group the number of tumour cells was (297.7 94.3) x 108 and

10 EAC growth inhibition of 62.5 %, p.< 0. 001. In mice of fourth test group the number of
tumour cells was (276.1 1 76.5) x 10° and EAC growth inhibition of 65.2 %, p < 0.001. |

Thus, anti-tumour activity of DXR/C4+C5 complexes at viarious C4:C5 molar ratios from.
1:1.3 to 1:1 exceeds the effect of DXR alone.

Series of experiments for testing of anti-tumour effect of DXR/C4+C5 complexes. DXR —3.5

15

Example 8. The anti-tumour effect of DXR/C4+C5 complexes, the C4:C5 molar ratios
being equaltol 1;1.1:1; 1.2:1; 1.3:1 and 1.4:1

Mice ICR of 20-22 g were inoculated mtrapemtoneally with 2 x 106 viable EAC cells. Startmg
20 two days later (day 2) mice were injected mu'avenously (in the volume of 2.5 ml/kg body
weight) once every other day, three times (day 2, 4 and 6). Mice of control group. received
vehicle. In the group of DXR mice received DXR alone in the dose of 3.5 mg/kg, Mice of first
test group received the DXR/C4+CS5 complex (C4:C5 molar ratio was equal to 1:1). Mice of
second test group received the DXR/C4+CS complex (C4:C5 molar ratio was equal to 1.1:1).
2.'; Mice of third test group received the DXR/C4+C5 complex (C4:C5 molar ratio was equal to
1.2:1). Mice of fourth test group received the DXR/C4+CS5 complex (C4:CS molar ratio was
equal to 1.3:1). Mice of fifth test group received the DXR/C4+C5 complex (C4:CS molar
ratio was equal to 1.4:1). Two days later after the final treatment w1th ﬂ:%g test complexes mice
were killed by cervical dislocation on day 8. Tumour cell number was counted and the extent
30 of inhibition of EAC growth in mice was evaluated.
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PCT/ 1 B99/ 0262 %anpl e 21. Effect of N-(a} -trans-retinoyl )-MX‘HBQMZDETI
(conpound 1) with AFP on growmh of EAC in mce The. influence of conpound 1

] ' t he rowth of EAC was s studied: The
wi th different amount of AFP on g rei obt of

%pgg' BNt B £ecdof 'gr%%p B (%}i -rlbéseﬁ x 10° EnA((Z: %eﬂéa 1\;:1 ar\]b%olmr;;utill cilwty In group with -
' DXR alone the number of tumour cells was (400.3 £ 63 5) x 10° and FAC growth mhfbmon
. ofd6.1 %,p< 0.001. In mice-of first test group the number of tumour cells was (2583 + 40 4)
% 10% and. EAC growth inhibition of 65.2 %, p < 0.001. In mice of second test group the
S mumber of tumour cells was (284.8 + 97. 5) % 10° and EAC growth inhibition of 61.6 %, P
0.002. In mice of third test group the number of tumour cells was (251.2 £ 103.6) x 10 and
EAC growth inhibition of 66:2 %, p < 0.001. In mice of fourth test group the number of
tumour cells was (2275 + 43.3) x 10%'and EAC growth inhibition of 69.3 %, p < 0.001, and
- . with reference to DXR group (positive control) EAC growth inhibition of 43.2 %, p < 0.05. In
10  mice of fifth test group the number of tumour cells was (223.8 £ 43.2) x 10° and EAC growth
inhibition of 69.8 %, p < 0.001, and with reference to DXR group (positive control) EAC
growth inhibition of 44.1 %, p<0. 05. ‘

Thus, anti-tumour act1v1ty of DXR/C4+C5 complexes at vanous C4:CS5 molar ratios from 1:1
to 1.4:1 exceeds the effect of DXR alone. ' '

15 Example 9. The anti-tumour effect of DXR/C4+C5 complexes, the C4:C5 molar ratios
bemg equal to 1.5:1; 1.6:1; 1.7:1 and 1.8:1

Mice ICR of 20-22 g were inoculated intraperitoneally w1th 2 x 10° viable EAC cells. Starting

two days later (day 2) mice were .injected intravenously (in the volume of 2.5 ml/kg body
‘weight) once every other day, three times (day 2, 4 and 6). Mice of control group received

20  vehicle. In the group of DXR mice received DXR alone in the dose of 3.5 mg/kg. Mice of first

test group received the DXR/C4+C5 compiex (C4:C5 molar ratio was equal to 1.5:1). Mice of
second test group received the DXR/C4+C5 complex (C4: CS molar ratio was equal to 1.6:1).
Mice of third test group received the DXR/C4+C5 complex (C4:C5 molar ratio was equal to
1.7:1). Mice of fourth test group received the DXR/C4-+C5 complex (C4 C5 molar ratio was

25  equal to 1.8:1). Two days later after the final treatment with the test complexes mice were

 killed by cervical dislocation on day 8. Tumour cell number was counted and the extent of

inhibition of EAC growth in mxce was evaluated

Mice of control group had (953.5 + 167.3) x 10° EAC cells in abdominal cavity. In group with
DXR alone the number of tumour cells was (492.1 £ 85.3) x 10° and BAC growth inhibition
30 of48.4 %, p <0.05. In mice of first test group the number of tumour cells was (239.3+£93.5)
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QOO. - - ~er WOCkR/Aater (dsy-3bmiige Weve nu\ected mtravenously (m the volume of 2. 5 mli’kg of body
15 weight) once every other day, three times (day 2, 4 and 6). Mice of control group recewed
vehicle. In the group of DXR ‘mice received DXR alone in the dose of 3.5 mg/kg. Mice of first
. test group received the DXR/C4-+C5 complex (C4:C5 molar ratio was equal to 1.9:1). Mice of
second test group received the DXR/C;HCS complex (C4:CS molar ratio was equal to 2:1).
~ Mice of third test group received the DXR/C4+C5 complex (C4:C5 molar ratio was equal to
20 2.1:1). Mice of fourth test group received the DXR/C4+C5 complex (C4:C5 molar ratio was
equal to 2.2:1).'Two days later after the final treatment with the test complexes mice were
killed by cervical dislocation on day 8. Tumour cell mumber was counted and the extent of
-inhibition of EAC growth in mice was evaluated.

~ Mice of control group had (924.6 £ 145.2) x 10° EAC cells in abdominal cavity. In group with
25 DXR alone the number of tumour cells was (481.0 % 105.3) x 10° and EAC growth inhibition
0f48.0 %, p < 0.01. In mice of first test group the number of tumour cells was (322.8 £ 93.5)

X IO‘_5 and EAC growth inhibition of 65.1 %,pp < 0.01. In mice of second test group the
number. of tumour cells was (353.2 £ 74.4) x 10° and EAC growth inhibition of 61.8 %, p <

0.01. In mice of third test group the number of tumour cells was (340.3 + 86.8) x 10° and

30 EAC growth inhibition of 63.2 %, p<0.0l.In mice of fourth test group the number of tumour

~ - cells was (388.3 £ 91.6) x 10° and EAC growth inhibition of 58.0 %, p < 0.01.
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were killed by cervical dislocation on day 8. Tumour cell number was counted and the extent
of inhibition of EAC growth in mice was evaluated.

Mice of controlgroup had (8113 + 73.8) x 10° EAC cells in abdominal cavity. In group with
0 DXR alone the number of tumour cells was (442.2' + 51.5) x 10% and EAC growth inhibition
of 45.5 %, p < 0.001. In mice of first test group the number of tumour cells was (288.8 + 89.6)
x 10% and EAC growth inhibition of 64.4 %, p < 0.001. In mice of second test group the
 mumber of tumour cells was (223.9 + 68.8) x 10° and EAC growth inhibition of 72.4 %, p <
. 0.001, and with refefence to DXR group (positive control) EAC growth inhibitfon of 49.4 %,
25 p <0.05. In mice of third test group the number of tumour cells was (306.7 £ 91.3) x 108 and
'EAC growth inhibition of 62.2 %, p < 0.001. In mice of fourth test group the number of

. tumour cells was (385.4  94.7) x 10 and EAC gfowth inhibition of 52.5 %, p < 0.01.

Thus, anti-tumour activity of DXR/C4a+C5 complexes at C4a:C5 mql_gr ratios 1.2:1; 1.6:1;
1.9:1 and 2.5:1 exceeds the effect of DXR alone. "
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the precxpltated triethylamine hydrochloride was pipetted in a solution of O-
phosphorylethanolamine (“Sigma-Aldrich”) (212 mg, 1,5 mimol) in 3 ml of 1M Na,CO; and
3 ml of H20. The mi:gtur_e obtained was stirred for 1 h at 20-25°C, acidified with 1M HCI to
pH 2-3 and extracted with chloroform-methanol (2:1, v/v). The extract was washed with
15 - mefhanol—watér (10:9, viv), - concentrated under reduced pressure and dissolved in
' chlorofonn—methanol-NHg aq (13:5:1, viv/v). The solutxon obtained was evaporated under
reduced pressure and dissolved in ethanol-water (2 3, v/v, 15ml). The emulsion obtained was
washed with ether (2 x 10ml) and evaporated under reduced pressure gave the ammomum
salt of N«acyl-O-phospho-Z-amnoethanol

20 Yields: 84% (5); 88% (9); 83% (13); 73% (17).

All the products obtained are identical to the compounds prépared by the method using B~
- cyanoethyl phosphate for phosphorylation of the N-acyl derivatives.

For 'H-NMR-spectra ammonium salts were converted into acidified forms by means of
washing of the chloroform-methanol (2:1, v/v) solutions with 1M HCL

25 Example 18. Synthesis of The N-Retinoil~O-Phospho-L-Tyrosine *

Were Retinoyl is:
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25°C, acidified with 1M HCI to pH 2-3 and extracted with chloroform-methanol (2:1, v/v):

The extract was washed .With méthanol—watcr (10:9, v/v), concentrated under reduced

10  pressure and dissolved in chloroform-methanol-NH; aq (13:5:1, v/v/v). The solution obtained

was evaporated under reduced pressv._lre and dissolved in ethanol-water (2:3, v/v, 15ml). The

emulsion obtained was washed with ether (5 x 10ml) and evaporated under reduced pressure
‘gave the ammonium salt of N-retinoyl-O-phospho-L-tyrosine.

Yields: 52% (4); 49% (4a).

15 All the products obtained are identical to the compounds prepared by the method usmg B-
cyanoethyl phosphate for phosphorylation of the N-acyl denvatlv&s

For 'H-NMR-spectra ammonium salts were converted into acidified forms by means of
. washing of the chloroform-methanol (2:1, v/v) solutions with 1M HCl. '
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10"b bz[ <2C 1
(- &LO0%H () - F! ,1,09@;1,& () - MH, &109%& (OH,! f , &10%HHE: OH!If, 810%Hg ()-! 6Pf, 810

UBHEHE () hor24¢8 :

10H8S&10%H& () - ,, & (g 0/

10944& () - Fj HC ! -

10H! =1 *109%& () - 0%Iu&' ()-t""Y10% & () - Y10% &

3

() MBH90- &10%HE () -

ix10% & () - 10H

.10

CH,OH

2. N-(l3-cis-§etinoy1)odoxomhicin
CH, CH, CH, CH,

15

OH 0O OCH,

CH,OH
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$109%&' () - 3@%@&" g“-"qvwg] cogid reveal not only the higher wmmm@w to tumor calls, but..fa ma:kg

diminution in the toxicity of ity preparations. N - :

' Our éxperimental results indicate that compound 1 revesls higherammmor activity
conceming Ebriich ascites’ carvinowma (EAC), passed in C3H mice. Amtinumor effict of
compound 1 was dose-dependent. It is evidently, that eoinpound 1 possess higher activity than
that free doxorubicin at eqtdvalem dose. Injection of compound 1 at the doss 50 meg/mauss
(%5 meghky) inhibited tumor prowth 'I':y 57% while fres doxorubicin at the same dosa

" inhibited EAC growth by 45%, I
~ The higher cytotoxic effects the conjugates of polyunsaturated fatty acids with daunomicin to
alphafetoprotein (AFP)-generating rat hepatoma cells could be due to high affinity of AFP to v
arahidonic and docosahexaenoic acids. The complex AFP with fatty acids, modified by ll
danuomicin, was delivered to AFP-generating rat hepatoma cells, selectively.
Non AFP-producing EAC was used in our experiments. It is established that reduce of anti-

tumer activity of compound 1 is cansed by thepresence of that protein (AFP) in the

preparations, which were used for itfections 1o mice, Ths result of these experimens could be
' interpreted as a Presence an equilibrium reversible complex formed betwean AFP and retinoic
acid, modified by doxorubicin, Thus higher cytotoxic activity of compound 1, in comparison
with doxorubicin, could be due to ity structural peculiarities. The compound 1 include two
- antitumor agens - amide of retinoic acids and doxembicin,
Example 9. R o
Synthesis of N-(all-trans-retinoyl)-doxorubicin (compound 1)
eil-trans-Retinoic acid (300 mg, 1 mmol) and wiethylamine (104 me, 1.02 mmol) were

dissolved in 1 ml of dry tetrahydrofuran, then dry 'acgtoniuile (4 ml) was.added, and the
" mixture chilled to -15°C. Then 140 mg (1.02 mumol) of buryl chloroformate was added. Afier

¢ 2003

30 min, the mixmurs fres of the precipitated triethylamine hydrochlorids was pipetted in 3

stirred suspension of Doxolem preparation containing 400 mg of doxo.tgxhii:in hﬁrdrociﬂoride
and 2 g of lactosa-in a mixture of | mi of methanol and 0.1 ml tiiethylamine, stiming was
continied for 15 min &t -15°C, then the mixture obtzined was allowed to warm ‘to- room

anxmif AN.4nr 020,



i(SLTSOIA- 81098 () - 109%&' ()-1*' $10% ()- ! DOSUBLO%! () - F! (Sfy@low&z(g MG 2083

0% () - F\ g @1 10! $10%& ()-'1 ()-&3109%& ()-3 10 10

iOf 3*910%%?-1%3*(10% ()-da~ @ @1 S PCTgI:/&z/OZOti_z
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2?83‘/2- (_)@?1 Y& h? é'i%ocy()() 3&10%& ()-Q[<~ @1 10!'S5 109%& ()-

1 6 Of &10% mixture hed stigred jat Zoars @mpetRiiry uhaeglR¥6a For 2 1
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10=a27/ 19#1Ogg‘1ﬁ8mon (5 min, 3000 rpm). The two supematants obtained were combined and
-evaporated to dryness in vacuo. The residue was dissolved in chloroform, and N-(all-trans
retmoyl)—doxorubmm was purified by flash chromatography on silica gel (230-400 mesh).
 The column was eluted successively thh chloroform, acetone - chloroform (1:9, viv), acetone
- chloroform (1:4, v/v) and finally with benzene - ethanol (4:1). The pure product was eluted
“with benzene - ethanol (4:1) as a deep-red band. The solvent was evaporated In vacuo to give
445 mg (78%) of N-(all- trans-retmoyl}doxorubxcm as a dcep-ted wax; TLC. (benzene -
dioxan - acetic acid 10:5:1) Ry 0.5 (for doxorubicine 0.08); UV (ethanol) AM™%(345 nm) =
817; A™'* (497 nm) = 196; 'H-NMR (CDCls, 200 MHz) 8 0.9- 1.0 (¢ and s, 6H, 3 CH, ring
in retinoic acid ), 1.2-1.3 (d, 3H, CH3-5"), 1.4 - 2.4 (m, 19H, 5CH3-RA, CH2-2 and CH,-8),
2.9-3.3 (q, 2H, CH2-10), 3.7 (s, 1H, H-4"), 3. .9-4.3 (m, 6H, OH-4’, OCH;, H-3°, H-5"), 4.6 (s,
IH, COCH,0H), 4.8 (s, 2H, COCH;OH), 5.0-5.1 (d, 1H, OH-9), 5.3 (s, 1H, H—7), 5.5 (s, 1H,
H-1"), 5.6-7.0 (m, 7H, 6HC=C-RA and NH), 7.3-7.4 (d, 1H, H-3), 7.7-7.8 (t, 1H, H-2), 8.0-
8.1(d, 1H, H-1), 13.1-and 14.0 (two s, 2H, OH-6 and OH-11)
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| y+10% & Q stEuli}D f)% ‘&:é anh-%n@ur%)ffga W?SLPLGE} 1 ;éd ctlaga%%re )Wéh giggor}ublcm was carried

N -out in EAC, passed in C3H mice. 20-22 g males of C3H mice were used. Control and

expgﬂmeﬁtal groups included 7 animals, which were inoculated 5 x 10° EAC cells ip. in

volume 0.2 ml at day 0. On s’eéoﬁd, fourth and sixth days following inoculation the doses of

. 20, 50 and 100 ug/modseof compound 1, equivalent ones of doxorubicin, .in 200 pl of normal

10 mice serum (NMS) were injected iv. Three groui:s of animals were administrated water
‘soiutions of doxorubicin in doses_of 1, 2.5 and 5 pgkg of body weight (20, 50 and 100
pg/mouse by weight of 20 g acbordingly). One group of mice was untréated control, Results -

of experiment were accounted on ninth day. Mice were killed by cervical dislocation. Ascitic.
fluids were removed, collected, their volumes were measured, and abdommal cavities were

15 . - washed by sa]me solution 6-7 times. Thus obtamed fluids were pooled. The number of viable
tumor cells was counted by hemocytometer, using trypan blue exclusion test. The mean and
the standard mean error was calculated for each group of mice. Comparison of tumor cell
number in control and experimental groups was carried out using Student t-test. Influence of
tested preparation on EAC grbwth inhibition was evaluated by:

20 . .
.- , Control — Experiment
Inhibition, % = - x 100
' Control

25  The experimental results as shown in Table 1 indicate that compound 1 displays high anti-
" tumor activity towards EAC. The anti-tumour effect of compound 1 is dose-dependent.
Injection of compound 1 three times repeatedly on the second, fourth and sixth days following
inoculation in dose of 1 mg/kg (20 pg/moﬁse) gives an EAC growth inhibition of 47% as
compared with control untreated animals (p < 0.01). It is eﬁdeng that compound 1 possess a

30 - higher activity thar that of free doxorubicin in“an equivalent dose. In case of compound 1
injection in dose of 2.5 mg/kg (50 pg/ molise) according to taken scheme the tumour growth
inhibition reached to 56% (p < 0.01) while free doxorubicin at the sarde dose inhibited EAC
growth of 45% (p < 0.01). The smaller effect (EAC growth inhibition of 53%) was obtained

in case of injection compound 1 at dose equivalent to 5 mgkg (100 pg/mouse) of
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?n,}sféoo/zg&( §) xS 8 e%éﬁa@iﬁz %%f @%8 ﬁé&g@&&-& d()imrubmm at this dose is the higher

8MB10%me. () thamytiaDsfohpotmd&109%& () -! F' 10%& ()-F 10%m& ()- D dE:  10m
10Y" 810%&(%) &10Y& (09 l@?Fx 10%(&)()- | 9Fx- 109&' ()-!{(109BB& ()- 10m 10mi L/
910% k( k& () -f5910% k( k& () -f5910% k(k& ()-f5! a&l0% k(K& ()-!

- &109UE () - F@®ine )expéxﬂnent shows that compound 1 at doses corresponding tol and 2.5 mg/kg of
5  doxorubicin, exerts high anti-tumour effect towards EAC, and further, that the cytotoxicity of ‘
compound 1 is the highex than that of free doxorubicin. .. -
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Example 22. The anti-tumour effect of N-(l3-cis-reﬁnoy1)-dbxombicih (compoﬁnd» 2) on
growth of EAC in mice

Mice C3H of 20-22 g were inoculated intraperitoneally with 2 x 10° viable EAC cells,
Starﬁng.twd days later (day 2) mice wére injected. intravenously (in the volume of 10 ml/kg of
body weight or 200 pl/mouse by weight of ,20 g) once every other day, three times (day 2, 4
and 6). Mice of control group received NMS. In two groups of doxorubicin (positive controls)
mice received doxorubicin alone (in NMS) in doses of 1 or 2.5 mg/kg of body. weight (20 or

- 50 pg/mouse by weight of 20g) accordingly. Mice of two test groups received the compound

2 in NMS, containing doxorubicin in doses of 1 or 2.5 mg’kg of body weight (20 or 50-
ug/mouse by welght of 20g) accordmgly Three days later after the final treatment with test
compound mice were. killed by cervical dislocation on day 9. Tumour cell number was .
counted and the extent of inhibition of EAC growth in mice was evaluated.

Mice of control group had (975.4 £ 81.37) x 10° EAC cells in abdominal cavity. In the group
with doxorubicin alone in the dose of 1 mg/kg the number of tumour cells was (6359 %
122.78) x 10° and EAC growth inhibition of 34.8 %, p < 0.05. In mice of test group with
compound 2, containing doxorubicin in doses of 1 mg/kg, the number of tumour cells was
(533.5 + 94.23) x 10° and EAC growth inhibition of 45.3 %, p < 0.01. In the group with

* doxorubicin alone in the dose of 2.5 mg/kg the number of tumour cells was (537.4 £92.89) x

10° and EAC growth inhibition of 44.9 %, p < 0.01. In mice of test group.w;.th compound 2,
containing doxorubicin in doses of 2.5 mg/kg, the mumber of tumour cells was (405.7 +
120.62) x 10° and EAC growth inhibition of 58.4 %, p < 0.002.

Thus, the compound 2 in doses, corresponding to 1 and 2.5 mg/kg of doxorubicin, exerts high
antitumor effect in respect to EAC, exceeding the effect of doxorubicin alone. .
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_ Example 23. Syntheéis of the N-(13-cis-Retinoyl)-Doxorubicin / Compound 2/

This compound was prepared as described above for compound 1, using 1 mmol (300mg) of
13-cis-Retinoic acid; yield 429mg (75%).

TLC (benzene -dioxan - acetic acid 10:5:1) Rf0.5 (for doxorubicin 0.08);

UV (ethanol) A™'* (347 nm) = 817; A% (497 1m) = 196;

H-NMR (CDCl3, 200 MH2) § 0.9 - 1.0 (t and s, 6H, 3 CH; ring in retinoic acid ), 1,2-2,4 (m,
22H, CH3-5', 5 CH;-RA, CH,-2' and CHp-8), 2.9-3.3 (g, 2H, CH,-10), 3.7 (s, 1H, H~4"), 3.9-

4.3 (m, 6H, OH-4', OCH;, H-3', H-5"), 4.6 (s, 1H, COCH,0H), 4.8 (s, 2H, COCH,0H), 5.0-

15

5.1 (d; 1H, OH-9), 5.3 (5, 1H, H-7), 5.5 (s, 1H, H-1), 5.67.0 (m, 7H, 6HC=C-RA and NH),
7.3-74(d, 1H, H-3), 7.7-7.8 (¢, 1K, H2), 8.0-8.1 (& 1F, H0), 13.1 and 14.0 (two s, 2H, OH-
6 and OH-1 1)

Example 24, Anti-tumour effect of DXR/(C4+C4a)+C5 complexes

) (C4+C4a):C5 molar ratios were equal to 1.2:1; 1;6:1; 1.9:1 and 2.5:1. C4:C4a molar ratio was

20

30

equal to 3:2. DXR - 3.5 mg/kg of body weight. C5 ~ 6.4 mg/kg of body weight.

Mice ICR 0f 20-22 g were moculated intraperitoneally with 2 x 106 viable EAC cells. Starting
two days later (day 2) mice were injected mu'avenously (in the volume of 2.5 ml/kg body
weight) once every other day, three times (day 2, 4 and 6). Mice of control group received
vehicle. In the group of DXR mice received DXR alone in the dose of 3.5 mg/kg. Mice of first
test group received the DXR/(C4+C4a)+C5 complex. (C4+C4a):C5 molar ratio was equal to
1.2:1. Mice of second test group received the DXR/(C4+C4a)+C5 complei. (C4+C4a):.CS
molar ratio was equal to 1.6:1. Mice of third tést group received the DXR/(C4+CAa)+C5
complex. (C4+C4a):C5 molar ratio was equal to 1.9:1. Mice of fourth test group received the
DXRACA4+C4a)+C5 complex. (C4+C4a):C5 niolar ratio was equal to 2.5:1. Two days later

~ after the final treatment with.the test complexes mice were killed by cervical dislocation on

day 8. Tumour cell number was counted and the extent of inhibition §f EAC growth in mice

-was evaluated. -
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Mice of control group had (768.7 + 102.8) x 10° EAC cells in abdominal cavity. In group with
'DXR alone the number of tumour cells was (465.1 % 62.8) x 10° and EAC growth inhibition
0f 39.5%,p < 0.0S. In mice of first test group the number of tumour cells was (283.6 £ 71.4)
x 10° and EAC growth inhibition of 63.1 %, p < 0.002. In mice of second test group the
5  number of tumour cells was-(ZiS.3 + 65.3) x 10% and EAC growth inhibition of 71.6 % p<
0.001, and with reference to DXR group (positive control) EAC growth inhibition of 53.1 %,
p <0.02. In mice of third test group 'the number of tumour cells was (299.7 + 73.6) x 10° and
‘EAC growth inhibition of 61.0 %, p < 0.002. In mice of fourth test group the number of
~ tumour cells was (405.1 + 81.5) x 10° and EAC growth inhibition of 47.3 %, p < 0.02.
10 | . . |
' Thus, antitumour activity of DXR/(C4+C4a)+C5 complexes at (C4+C4a):C5 molar ratios
1.2:1; 1.6:1; 1.9:1 and 2.5:1 exceeds the effect of DXR alone. |

- Example 25. Anti-tumour effect of DXR/(C4+C4a)y+C5+C9+C13) complexes
15 _ .
(C4+C42):(C5+C9+C13) molar ratios were equal to 1:1; 1:1.4; 1:1.8 and 1:2.3. C4:C4a
molar ratio was equal to 2:3. C5:C9:C13 molar ratios were equal to 0.5:1:1. DXR - 3.5
mg/kg of body weight. (C4 +C4a) - 8.15 mg/kg of body weight.

20 MiceICR of 20-22 g were inoculated intraperitoneally with 2 x'10° viable EAC cells. Starting

. two days later (day 2) mice were injectéd intravenously (in the volume of 2.5 ml/kg body

.'vveight)' oﬁce 'evexy other day, three times (day 2, 4 and 6); Mice of control group received

vehicle. In the group of DXR mice received DXR alone in the dose of 3.5 mg/kg. Mice of first

test group received the DXR/(C4+Cda)yHC5+C9+C13) complex. (C4+Cda):(C5+C9+C13)

25 molar ratio was equal to 1:1. Mice of second test group received the

| DXR/AC4+Cda)y+(C5+C9+C13) complex. (C4+C4a):(C5+C9+C13) molar ratio was equal to

1:1.4. Mice of third test group received | the DXR/(C4+C4a)+{C5+C9+C13) complex.

' (C4+C42):(C5+C9+C13) molar ratio was equal to 1:1.8. Mice of fourth test group received

the DXR/(C4+C4a)HC5+C9+C13) complex. (C4+C4a):(C5+C9+C13) molar ratio was equal

30 to 1:2.3). Two days later after the final treatment with the test complexes mice were kiiled by

cervical dislocation on day 8. Tumour cell number was counted and the; extent of inhibition of
EAC growth in mice was evaluated. | '
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| X 106 and EAC growth inhibition of 60.1 %, p < 0. 01.. In mice of second test group the
5 . number of tumour cells was (259.0 + 72. 6) x 10% and EAC growth inhibition of 68.3 %, p<

0. 001 and with reference to DXR group (positive control) EAC growth inhibition of 49.8 %,
p <0.05. In mice of third test group the number of tumour cells was (316.3 + 81 3) x 10% and
- EAC growth inhibition of 61.3 %, p < 0.002. In mice of fourth test group the number of

. tumour cells was (431.5 +74 1) x 10° and EAC growth inhibition of 47.2 %, p < 0.01.

10
Thus, the anti-tumour activity of DXR/(C4+C4a)+(C5+C9+C13) complexes at
(C4+C4a) (CS+C9+C13) molar ratios 1:1; 1:1.4; 1:1.8 and 1:2.3 exceeds the effect of DXR
alone.

15 Example 26, Antitumour effect of DXR/(C4+C4a)+(C5+C9+C1 3;FC17) complexes

(C4+C4a):(C5+C9+C13-I~.C17) molar ratios were equal to 1:1.3; 1:1.6; 1:2 and 1:2.5. C4:C4a
molar ratio was equal to 1:1. C5:C9:C13:C17 molar ratios were equal to 1:1:1:1. DXR - 3.5
mg/kg of body weight. (C4 +C4a) - 8.15 mg/kg of body weight.

20 | ' -
Mice ICR of 20-22 g were moculated mtrapentoneally w1th 2 x 10° viable EAC cells. Starting
two days Iater (day 2) mice were injected mtravenously (in the volurhe of 2.5 mli/kg body
wexght) once every other day, three times (day 2, 4 and 6). Mice of control group received
vehicle. In the group of DXR mice recelved DXR alone in the dose of 3.5 mg/kg. Mice of first

25 test growp  received  fhe DXR/(C4+C4ayHCS+CO+CI3HC1T)  complex
(C4+C4a): (C5+CQ+CI3+CI7) molar ratio was equal to 1:1.3. Mice of second test group

 received the DXR/(C4+C4a)+(C5+CQ+ClB+C17) complex. (C4+C4a):(C5+C9+C13+C17) -
molar ratic was equal to 1:1.6. Mice of third test group received the
DXR/(C4+C4a)+(CS+C9+C13+C17) complex (C4+C4a):(C5+C9+C13+C17) molar rauo was
30 equal to 1:2. Mice of fourth test group received the DXR/(C4+C4a)+(C5+C9+C13+Cl7)

complex (C4+C4a) (C5+C9+C13+C17) molar ratio was equal to 1:2. 5. Two days later after
the final treatment with the test complexes mice were killed by cervical dlslocauon on day 8.
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' () - @ ?% J(positive control) EAC growth inhibition of 45.3 %, p < 0.05. In mice of second test group the
oumber of tumour cells was (223.7 £70.3) x 10% and EAC growth inhibition of 69.7 %, p <
10 0.001 and with reference to DXR, group (positive eonu-ol) EAC growth inhibition of 48.] %, p
- < 0.05. In mice of third test group the number of tumour cells was (322.6 + 88.5) x 10% and
; EAC growth inhibition of §6.3 %, p <0.01, In mice of fourth test group the number of unnour
cells was (417.2 + 69.7) x 1o‘andEAc growth inbibition of 43.5 %, p <0.01, '

15 Thus, the anti-tomour activity of DXR/(C4+C48.}+(C5+CQ+013+C17) complexes at

(C4+Cda): (C5+C9+C13+C17) molar ratios 1:1.3; 1 1. 6 12 and 1:2.5 excesds the effect of
DXR slope.
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ocosahexaenoyl-o-phospho-2-aminoethanol, N-eicosapentaenoyl-o-
phoépho-z-aminoethanol, and N-linolenoyl-o-phospho-2-aminoethanol for

the manufacture of a medicament in the treatment of cancer.

4, The use of a composition according to any one of Claims 1 to 3 for the
manufacture of a medicament for the treatment of cancer administered
intravenously to a patient.

5. The use of a composition according to any one of Claims 1 to 3 for the
manufacture of a medicament for the treatment of cancer mixed in serum
and administered Intravenously to a patient.
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7. The use of N-(all-trans-retinoyl)-doxorubicin (I) for the manufacture of a
therapeutic agent.

8. The use of N-(13-cis-retinoyl)-doxorubicin (II) for the manufacture of a.
therapeutic agent.

9, The use of N-(all-trans-retinoyl)-doxorubicin (I) for the manufacture of a
therapeutic agent for the treatment of cancer.

10. The use of N-(13-cis-retinoyl)-doxorubicin (II) for the manufacture of a
therapeutic agent for the treatment of cancer.

11. The use of a corhposition containing N-(all-trans-retinoyl)-doxorubicin 1)
administered intravenously to a mammal for the treatment of cancer.

12. The use of a composition containing N-(13-cis-retinoyl)-doxorubicin (In)
administered intravenously to a mammal for the treatment of cancer.



