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CANCER Field of the invention This invention relates to new co ,
whi ch arewsedagssd n the treatnent of cancdr. These 5 conpomgyog%gsed to
increase the effect of conventional cytotoxic phar maceuti cal s. Background
of the invention Cytostatic or cytotoxic conpounds are widely used in the.
treat ment of cancer. Doxorubicin is an am noglycosidic anthracycline
~antibiotic and will be USEN COMPHOUNDSIROR TERPRECMANNORGANTER: hi s gr oup of
conpounds. 10 The cell nenbrane represents a physical barrier and there are
sone factors that determine the rate of uptake of doxorubicin. The main
factors are hydrophobicity (an1ncrease wit, 1ncrease the rate of_ uptake)
and protonation degree of amno group - pKa ( a decrease will increase the
“rate of entry).. The doxorubicin i nhjeld bftheghVer@icat h and has a mar ked
effect on the nuclear material, which becomes non-specifically thickened,
aggl uti nated or broken. The major 15 binding force between doxorubicin and
DNA is i ntek wvamwdﬁte& eenew eprapoEisoBishore useldltin g ireasmens ofxganestt Thesal

neaat | do. pRBoohadaE o e thd L, EREARRIEI oS ERR ST 0, 1

prevent the changes in conformation of the helix, Whl ch are necessary as a
prelimnary to initiation of nuBaekerommidbftieinveatien The major |ethal 20
ef fect of doxorubicin is inhibition of nucleic acid synthesis. As

consequenge the.drug i s .nore active a inst. . diyiding cells and t he
gr eat est gfyft%?nq & %Wt?’ﬁﬁ cgmpp BE Wt yd’é‘Fdr mc% tg’é? RDoxorubicin is

Adr i anyci anagfné Sy @kREc fthAk E?&ﬁfelan%m%anlalvanlb%swas s&t&ﬁw@tﬁs@'
Chem stry edlted by G P. li1s and G B. West, Elsevi r/No h- Hol | and

Bi onedi calgr®ieefrompoBndsyp. 125- 164, 1978). 25 Sone observations are
consistent with the for mati on conpl ex of electrostatic nature between the
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corrponent of the i nner nenbr ane, of m tochondria, whi ch are abundant |n t he
car di ac ﬂPéariﬁ R protenation slegres of AR ETeHArPEIR (| adscerase Pall misesadt thehe

rate of entry). The doxorubicin inhibits cell growth and has a marked effect on the nuclear
-material, which becomes non-spec1ﬁca11y thlckened, agglutinated or broken. The major
15 binding force between doxorubicin and DNA is mtercalauon of the planar chromophore,
stabilised by an external electrostatic binding of the positive charged amino sugar residue with

(=S

negative phosphate group of DNA.

R

The intercalated drug molecules appear to prevent the changes in conformation of the helix,
which are necessary as a preliminary to initiation of nucleic acid synthesis. The major lethal
20 effect of doxorubicin is inhibition of nucleic acid synthesis. As consequence the drug is more
active against dividing qells} and the greatest effect is in the S stage of the cell cycle (Brown
JR., Adriamycin and related antﬁraciycline anﬁbiéﬁcs in: Progress in Medicinal Chemistry
edited by G. P. Ellis and G. B. West, Elsewer/North—Hoﬂand Biomedical Press v.15, pp.125-

164, 1978). ’

25 Some observations are consistent with the formation complex of electrostatic nature bétween
the positive amino group of doxorubicin and negative phosphate group of phospholipids such
as cardiolipin, phosphatidy]! serine, phosphatidyl inositol and phqspha_tigic 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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2 6 AUG 2003 WO 00/ 42832 PCTI I B99/ 02062 maj or and nore. specifi (ZI'E AUG 2003
sub-cel l ul ar changes characteri zing doxorubicin caidiotoxicity. e rather
sel ecti ve wW@®yd/edghy doxorubicin for mtochondria may be due to the high :
concentrations of cardiolipin in the nmitochondria of the JEridiBIdo§sc| e .
(Duarte-Karim M, et al. Biochem Biophys. Res. Conm, v.71, N 2,
pp. 658- 663, 1976). 5 The interaction between doxorubicin and lipids has
been st udimgiotahd ehdrékgRifiNidradERl A" [ ﬁgyé/ : -1 res
of anionic ﬁjhospho‘l i plﬁﬁ and vari o%sc%%%t%%li%gtﬁi C E&%%‘&%{(?P?%ﬁg‘s‘%’%%w%n
@&Fbﬁﬂécﬂmetthmm toxgritppincior inpitathohddwmay be dee te dwddghmeotneatnsions

associ at i . I because .el rost.atic forces are ve i nportant in
~ doxor ubi ci(yri:-cg;ne%%g% l’!?enfnétp gi&%g’é‘ﬁ;"%ﬁé%m%? ‘Bﬁ?& ‘&B‘%‘F‘@J}PS %b €t F‘E RigchepveT
conposed ®iopliyisoORES CnrRhosMNNIZ, @Fsdsssmbmﬁﬂ wi th phosphati dyl et hanol ani ne
(PE) is nmuch higher than binding'to LUVET mAde of anionic lipids plus a
range of her zwitterionic |ipids such as hosphat i dyl chol i ne and the
N- et hy et HARoREFRGOnapeIWREINdgxorabiein end dipodshasi heen stodied atsingelprgd udimellar -

( Speel man e B j StEr V. 36, N. 28 657- 8662, .1997).. The

i nteracti ?ﬁgglfeggldriang)go%ﬁ;\}fﬁgﬁﬂ%gﬁmgr ' W%@P@‘g@%lgﬁ%‘gf’ et SR er
to det er niphesphblipidseDitetidar dftueidai (Hhidg withi Rettaichid Misids Radd {oaREreatddbtmbahe
perturbation.. El ectygon mcroscopy reveal ed that red blood cells incubated
with the BFOFRPER L theo ArenPeansS Flestrostatc doires iare VRhamMpota fa dewonghidin-
their di seQintrshapRedfqbot . e i The dr was .-

i ncubated with 'r_m‘agcul a@en}g%@ s. %ﬁg%gféﬁgé%ng%%gﬁgt W Colfiposed bf aifionic
di nyr it&t opheepbelibids icoybined Ivitheptrisphatidyjethaiotu i EmHia | edHea AendbThdifg to
mul til aye 0] rggrgfent atives. of phospholipid classes | ocated i-n the
outer and-inmet TB4T| 2t SUIG HiPids Bithr o EpRee rBihsh czwiktedenie  Jmidp ysuck- pay
di ffracti pRosphei@dcidide adid amsCi Ny L190: pe, r 1 e

and acyl gha?n. regi ons of bot {k?él ilgi g@%@%@%ﬁcl u ed@a@%&?ééﬁngfggﬁge
i ncorpor afedvatiyepoHBE KSraclmans 6%yt al.| Biwkhetistra .35 N.28) pipt8s578662,a1997).
structure (Suwal sky M, Z Naturforsch [C] v.54, N3-4, pp.271-277, 1999).

25 The di#f gt VS . cal, properties of . . . .

di pal mi to%p%@%ﬁ%ﬁ%l choS| ne 5:thl ‘ ?gnnéa?ﬂﬁo ﬁes WHY P sTeatsr i eler fofdirming, v e

been $1 udthedmetnbpoeobindingdasies whi ¢hé resitheR SR tirHCperRPBHTAC B0 ahicedstos

conpared w tgﬁér@ drt#?l, uggesting a decrease of side effect and | ong

ci r cul at | BifeRRithaintedybloods el inqubzigd swith the thesapentia zongsmiraian 9f he dogsin
human plasma changed their discoid shape to both stomatocytes and echinocytes. The drug -
was incubated with ‘molecular models. One of them comsisted of
dimyristoylphosphatidylchol‘ine and dimyristoylpho'sphétidylethaﬁolamine multilayers,

20 r.ap;esgntaﬁvgs of phqsphpﬁpid classes located in the outer and inner leaflets of the

erythrocyte membrane, 'respéctively. X-ray diffraction showed that adriamycin interaction
perturbed the polar head and acyl chain regions of both lipids. It is concluded that adriamycin
incorporates into both erythrocyte leaflets affecting its membrane structure (Suwalsky M., Z
Naturforsch [C] v.54, N3-4, pp.271-277, 1999).

" 25  The different physicochemical properties of dipalmitoylphosphatidylcholine ﬁposome’s with
soybean-derived sterols have been studied. Libosomal doxorubicin increased the
pharmacological effect compared with free drug, suggesting a decrease of side effect and long

~ circuxaﬁon,(Mai_tani Y., Yakungaku Zasshi, v.116,N.12, pp.901-910, 1996).

Liposomes conta;'m'ﬂg polyethylene glycol-derivatised phospholipids are able to evade the
30 reticulo-endothelial system and thereby remain in circulation for prolonged periods. Thé
doxorubicin encapsulated in these sterically stabilised liposomes suppresses the growth of



Li posones cont ai ni ng pol yet hyl ene gl ycol -derivatised phosphol i pchsA@lGezml e
to evade the 3o reticulo-endothelial . _systemand thereby remain in

ci rcul at i & #%4283r ol onged periods. The 3doxor ubi ci n encaps wicatigsh/izbed hese
sterically stabilised |iposonmes suppresses the growth of 2 6 AUG 2003 WO
00/ 42832 PC-r aB99/ 02062 establi shed human | ung tunmour xenografts in severe

conbi ned |gtnﬁgﬁ1 &I Ci e t mce and inhibhits the spont aneous netastases of
t hese tun§ S%S‘g HBS Fumowyy Xegogra Sy eIRgombiRedsgnmunggglicient mice and

pp. 3743- 3% ?@%s ’b‘i“fadﬁ’é rot ec
tissue fromth S‘téocr)l%%f{)%‘p% ects o Eln%égﬂ%sakﬁ?x?%@lg é’fﬂt g%‘gégg‘g%sggjs
adm ni strat i@rppwﬂbd%ﬁrti@%brrposed of "fluid-state" phospholipids only

del ayed the danmging effects of doxorubicin when injected s.c. Liposones
with.a nmore.,rigid nature were-much nDre effective jn preventing | oca

ti ssue ‘daradBOTRE Sgapsul Br 3R TRB: mqnﬁiel HE SR R PP ece st of the
OJ | ) »
(CQuss 0f en dﬁgs @hterd subcualﬁbﬁﬁﬂ % [H?ﬁts 3 a,CI J?O%l & Nni_lyo e Cy?‘%g Z %tate

1998) 10 EXogenous pol yunsat urat e oxi C
activity phosphbhpidmtdwdehye@ﬁxmdamaghg efffiectn of Bomaihcma;vhmrm}eahdl sk Iniposomes
VDA- VB- 231 Armn al. I{ié]% %/unsatur ted f%t é aci ds test docosahexaenoi c

aci d was N s §‘i"?¥§ eUBIPEFYSIEDS Mcaltisspe gamage over a -
CGer mai n, 8 r Ai a
need for novggilr mork%g%)fu%ﬂ]g Qgﬁgej&dﬁl h!ﬁg17 eg&c%‘ g? gdt%&trrégg:i rf%%t? B oclﬁgﬁcglroijﬁgﬁe&é%

present i Mi8AP,iMh, po-1D-17221998). i ncrease the pharmacol ogi cal activity of
presently used anti cancer drugs, such as doxorubicin and to introduce

novel ,app c ort s f-

i nven%?onﬁgﬁ% eé&??%‘g nve%?%ﬁ&na% mO&ﬁ <fy§o REW A %ﬁg’ﬂ?ﬁa&g"?ﬁﬁﬂms in
conbi nat i ﬁmshmﬁarcbmumiﬁ:ar celD Lini mAmQBheAmﬁnghalkﬁb@WﬂnS‘aﬁrﬁiee Q{cxds
cytostatl [ eHzrmac uticals, | ntroduce i nproved possibilities to co

cancer. flocosghexarnoicgnid wias dhe most Eﬁt%lléé’é@'eﬁ%@WW%% (Eof
t hese corr@gyﬂ et AN JTRdhdek 6675, 20 tost atic pharnmaceuti cal
conpound; doég’reubl gllnn Descr’i ptsl(#? 5?‘99% ent| on 25 It has been shown
that the amount of |ipoperoxides arise after the action of doxorubicin
There remains a need for novel compounds and methods for the treatment of cancer. The

15 . present invention aims i.a. to increase the pharmacological activity of presently used anti-

cancer diugs, such as doxorubicin, and to introduce novel approaches to the treatment of

cancer.
Short summary of the invention

The present invention makes available new compouhds and new combinations of compounds,
20  which, together with known 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 lipoperoxides arise after the action of doxorubicin
- (DXR) in the presence of docosahexaenoic acid and oxidants, in the human breast cancer cells

(line MDA—MB—Z31). This may endow tumour cells with metabolic characteristics that

decrease their propensity to survive the effects of doxorubicin. ¥



(DXR) in the presence of docosahexaenoic acid and oxidants, in t?$ M@““E‘
breast cancer cells (line DA-MB-231). This may endow tunour cel -
met abol i cWéhd/4a¥eeri stics that decreaset their propensity t gé’bifnﬁz t he
effects of doxorubicin. 2 6 AUG 2003 WD 00/ 42332 4 PCT/ 1B99/ é e
present inventor has previously nade avail abl e' novel am des of the
all-trans-retinoic acid or 13-cis-retinoic acid, arachidonic acid,
docosahex g@ﬁmr@emwmrchae 'pmvimqsb;rmm ovailableimbvel amides of theiall-e@b-detdidacid

2- am noeht a ha eri a t hr eoni ng, pha -L-tyrosine
cont ai ni ng 3 cgsp’i?r &F’(Sil’s.l %}2@19 Hgéffﬁc?sahﬁare&ﬂmcﬁ@wfé RICOBPEniBTY)c acihor
- present i MvERhicOR$ vﬁ!i'tECd S8E3clcaifol - eI SBAG, | 1ifha-SARRQUAAS aIéthQ pardhGHL AT

their application for increase ar mac dgl ac

doxor ubi: cicputainingshosphaid glOqu:(SﬁrﬁBﬂOééhﬂalﬁied}mIMamhplﬁ (1999)5 Hﬁup&sﬁft invention
pol yun at at ids,.retinoic. acid residuyes and_a phosphate group,
whi ch as ldcfisgfré% {Jﬁe\/‘{g\écﬂg%“é’iﬁ“]’ﬁﬁ?l’owa iRAtE i"roﬁle”bék?m Ol PTe Enfiresse che |
novel conpmmiaolaggal%ﬁoﬁpgf@dxgrﬁg d be realised. by hydrophobic io
interaction between fatty acid residues or retinoic acid residues and the

pl anar chr ormphore of doxorubicin, as well as an electrostatic interaction
bet ween c@aReseAoyel ampguads eomtain bmdmphgblo urmdltestdf polymeamﬂsed fadty tdids, eegndi@nd

t hese bin S neces ies rtl for dire ted

tr ansport%%ihrrgég%%h%ﬁ %@%/%’P%ﬁeg%‘ﬁ P>t WELS 21 ezf ;rg eéntﬁrP-P’é?Ihn
horse”. Chettieen niokeenlebafthovdlcdniifoudlis 206 idkbBicH cbﬁlﬁsl’f"e Péaﬁ@dybfﬂﬂ}b C

i nsi de of .the cancer cells releases ".native", positive charged nol es

of doddr uBHERFOn Reeen ety acidfesidunsier Tesinoisrasisl n@sxdmwd thr plahar chdmophdne ofn
i nt er cal afdQpui@ho r r iaidhe £ IIovm mpounds 1 th h. 4, 1
a through 4a, éﬂ%’ 5t rlgﬁg o %@{;ﬁ ?nto%gtlmsn 1#@9'1%655 ‘Efﬁg
- in partgroupteb:ﬂldwmpd)mbd in the Swedl sh pat ent appl i cation no.
9900941-7, filed on March 16, 1999. Retinoic acid derivatives: 1.

| a.

(S o ORI R e R B 0 S 3Peekanrde properties for directed ransport
N-(al I'-t r hAsugheiid rﬁ@ﬁbﬁan@ Dﬁm&%ﬁﬁ&rleﬂ@ﬁﬂ&‘ﬁs&ﬁblgaa “Trojan horse”. On the other hand,

N-(I3 CIS retinoyl) - hospho- L-serine
the dissociation of ese binary complexes inside of the cancer cells releases “native”, positive

charged molecules of doxorubicin, with the result that favourable conditions for doxorubicin
intercalation into DNA are created. |

The following compounds 1 through 4, 1a through 4a, and 5 through 20 form the basis of the
invention. They have ~ in part - been disclosed in the Swedish patent application no.
20 9900941-7, filed on March 16, 1999.

Retinoic acid derivatives:

1. N-(all-trans-retinoyl)-o-phospho-2-aminoethanol

la.  N-(13-cis-retinoyl)-o-phospho-2-aminoethanol-

2. N-(all-trans-retinoyl)-o-phospho-L-serine '
25 2a. N-(13-cis-retinoyl)-o-phospho-L-serine

3. N-(all-trans-retinoyl)-o-phospho-L-threonine

- 3a N—(l3-cis-retinoyl)—o—phospho-L-threonine,;,
4.  N-(all-trans-retinoyl)-o-phospho-L-tyrosine
4a.  N-(13-cis-retinoyl)-o-phospho-L-tyrosine



3. N-(all-trans-retinoyl)-o-phospho-L-threonine 3a. ‘ 2 & AUG 2003
N-(13-ci s-retinoyl)-o-phospho-L-threonine: 4,

N-(al | -t r ¥{380/4g832n0yl ) - 0- phospho- L-t yr osd ne 4a. PCT/IRO9/02062
N- (I 3-cis-retinoyl)-o-phospho-L-tyrosine 30 2 6 AU G 2003 W. 00142332 5 -

Arachi donic acid derivatives: N arachi donoyl - o-phospho-2-am noet-hanol
N-arachi donoyl - o- phospho- L-serine N-arachi donoyl - o- phospho-L-threoni ne
"N-ar achi d@%qm;hhdm@&mFSWHDWyr osi ne Docosahexaenm c acid derl vatives: 9.._

N- docosahexae | - ho noet h 10. N
~ ‘docosahex eno&oé/‘a hb‘i’fﬁ’é’ﬁi‘&ﬂ%"é@?‘? anoﬂ\l_
- docosahexgenoNLargdﬂmpg_ &0 12.. N 4
’ docosahexaenogI - 0- phospho- dlii t rosrgr?gﬁ%l cosapent aenoi ¢ acid derivatives: 13.

~N-eicosapént a ﬁa;y¢hadnqwbrbemin@sﬂacamthmenimanol .15 14. N

ei cosapentaengy. 0 ne 15. N

ei cosagen aengfﬁg‘g’:‘%ﬁ’@ggﬂé’hes@?ﬂt&?ﬁ%’é‘e 16. -N ,

ei cosapent aenoyl - o- phospho-L-tyrosine Linoleic acid derivatives: 20 17.

N-1i nol engyl - o- phospho- 2- ani noet hanol  18. N- |inol enoyl - o- phospho-L-serine
19. N- i ﬁ)@p@qbwaemplagd@mvamdsr eonine 20. N

| i nol enoyhL-0 r,0Si pe PCT{ 1 B99/ Q20 25 In the foll ow ng
descri pti %n aﬁai)f?%fﬁﬁ?a@g ]t'?lé’ & &?&fare referred to as C
through C40. ON1décosale4deno3, h&gﬁgmﬁestudy of the.anti-tunour effect of

conpl exes_bet ween doxor ub| cin D R) and any one of
1o 11. N- docosahexaenoyl—o—phospho-L-threomne

12. N- docosahexaenoyl-o-phospho-L-tyrosine

Eicosapentaenoic acid derivatives:

13. N-eicosapentaenoyl-o-phospho-2-aminoethanol
15 14. N- eicosapentaenoyl-o-phospho-L-serine

135. N- eicosapentaenoyl-o-phospho-L-threonine

16. N- eicosapentaenoyl-o-phospho-L-tyrosine

| Linoleic acid derivatives:
20 17. N-]inoleﬁo_yl—o-phospho-2-a.nﬁnoethanoi
18.  N- linolenoyl-o-phospho-L-serine
19. N- linolenoyl-o-phospho-L-threonine
20. N- linolenoyl-o-phospho-L-tyrosine

25 Inv the following description and examples, the above compounds are referred to as Cl
" through C4, Cla - C4a, and C5 - C20. | '

A study of the anti-tumour effect of complexes bet;?een doxorubicin (DXR) and any one of
the above compounds C1 - C4, Cla - C4a, and C5 - C20, as compared with DXR alone, was
' carried out using mice with EAC (Ehrdich ascitesfcarcinbma) The extent of inhibition of EAC
30 growth in mice, achieved by the tested compounds compared to DXR., was used for
evaluation of the anti-tumour act1v1ty of each tested DXR /compound complex



t he above conpounds C1 - C4, C1 a - C4a, and C5 - C20, as corrparzcb \ﬂ&dﬂzﬂna
DXR al one, was .carried out using mce with EAC (Ehrlich ascites

carci nomaév g(%% %tent of inhibition of C 30 growmh in mce, achieved by
the tested'® 3 conpared to DXR s used for eval uakCUBIYN206he
anti-tunmour activity of each tested DXR /conpound. conplex..2 6 AUG 2003 WO
00/ 42832 6 PCT/ 1B99/ 02062 It has been experr rrent ally shown, that the

conpl ex D ngh any_co co]rrr al onge Cla - C4a, and C5 - C20) did
not di spl ay &n SRR IéFLr% ?qmﬂﬁrmw#h@ﬂ%cm@@alewleﬂ

the compound, CAsganseld e e oA d
sone (i nsigni fll cglr;qt)l y serrg : dglt%?HnﬁFM?Q%g I %ﬁ%nécﬁéecgﬁ gr daﬁh %@g
"I n the DXRbG®lexg k:enpounﬂrp‘dumﬁc'em thernaei-foedut heicanst DMLY ' evas lekioiBited
DXR.. The pr esent . gﬂ#\{enhor ho vervwﬁoev\%gtogat C%Irrpl exes of B;(E@and CA4 or
C4a; toge ﬁ?ﬁi&@g W(b(i@alfn% M,
Dxmms(ceehpmbo@&mdotcssemm fr i1 Bureafc{irﬁr%)f‘sf) he attached series of
experinmental "results,, support e ow ng doses were 10

used: DXR-_3.5 ng/ kg of body wel g C4 - 8 15 ng/ kg of body weight At the
mol ar r at {146 roEsegbinvqutar has howeyerlstowa; that &)1&316:&65 mmohnﬂ Q4 6r G4h,eto§é{ﬁer

gromh i J 0%, 4 % p vel

A “the ot Pa PRRER. el o R0 K "5i G and BchfEPETh) Wil
growt h i nidispldyl @ti-ru@der 8ecfd6 51. 5% 53. 4% and 57. 0% respectively. At the
mol ar ratios C4:C5: equal to 1:2.1; 1:2; 1:1.9 and 1:1.8, the EAC growh

i nhibiti oq_hwas 58. 0% 59 5% _62. 0% and 65.2% respectivel At the nol ar
rati os C4: |sefigs of pxperimengalgresults] seppartcthis: finding. t Fhe ks were

i nhi bijgi 0Rge?0 Was 67.1 % 67.9% 69.1 %and 70.0 % respectively. At the:
nmol ar ratios C4:C5 equal to 1:13; 1:1.2; 1:1.1 and 1:1, the EAC growh
inhibition was 69.4% 66.7% 62.5% and 65. 2% respectrvely It should be
not ed thaDXRt3.5 mg/kpbfbodyaveight C4: C5 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

(positi vecaonéﬁglnzg/rfsfé 8/%1ght

At the molar ratios C4:C5 equal to 1:3; 1':2.9; 1:2.8; 1:2.7 and 1:2.6, the EAC growth
inhibition was 45.0%; 43.6%; 46.0%; 48.2%; 50.4%, respectively.

15 At the niolar rafios C4:C5: equal to 1:2.5; 1:2.4; 1:2.3 and 1:2.2, the EAC growth inhibition
was 48.7%; 51.5%; 53.4% and 57.0%, respectively.

We

, Atthemolarra’uos C4:C5: equal to 1:2.1;1:25 1t 1.9 and 1:1.8, the EAC growth inhibition was
58. 0%, 59.5%; 62 0% and 65.2%, respecuvely

At the molar ratios C4:C5 equal to 1:1.7; 1:1.6; 1:1.5 and 1:1.4, the EAC growth inhibition
20 was 67.1%; 67.9%; 69.1% 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;.growthinhibition'was
69.4%; 66.7%; 62.5% and 65.2%, respectively.

It should be noted that, at the molar ratios C4:CS 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



25 40.3% 42.6% 44.2% and 41.1% respectively. DXR- . 3. 5 ng/ kg of9 Poﬁm; 2003
weight 2 6 AU G 2003 WD 00/ 42332 7 PCT/1B99/ 02062 C5 - 4 ny/ kg of body
wei ght AYO ttvezgepl-ar ratios C4: C5 equal 7to 1:1; 1.1:1; 1 2, éﬁ'@wﬁz »and
1.4:1, the EAC growth inhibition was 65.2% 61.6% 66. 2%% Yoand 69. 8
% respectively. At the nolar ratios C4:C5 equal to 1.5:1; 1.6:1; 1.7:1 and
1.8:1, the EAC growmh inhibition was 74.9% 78.1% 74.1% and 66. 4% '
respectiveCy. - & nidleg obbady weightos C4: C5 equal to 1.9:1; 2:1; 2.1:1 and
2.2:1, the EAC growth inhibition was 65.1% 61 8% 63.2% and 58 0%

resectlvel .. .At _the nolar ratios C4:C5 equal to 2.3:1; 2.4: 2.5:1 and
2. 6p1 t he’“)éﬂ?é @Pémlﬁh??]rﬂ“bﬁ iggHal fad: b5l 53@ 1g81;7d43: 156ﬂ¢%‘bhdth?7E6% growth

. 1, 2.8:1; 2.9:1
and -1, | ChaCikREB e, TR 6620 AP AR sl 406 and 45. 3%

respectively. It should be noted that, at the nolar ratios C4:C5 equal to
1.3:1; 1.4Atlthe m&ariratibs 6:43C5aaqhal 1d: 1151 1.69; EACl andwshl, it ERIC pfvtidttibition

refere ce to | r (positive control) was 43.2% 44.1% 51.4%
. 7% and V4 ﬁ%@%gﬁ’?@?gc%gé‘l%d TonTSSBEEIVEl ar, some of the experiments
for testing the anti-tunmour effects of DXRJ C4+C9 conpl exes, DXR/ C4+Cl13

conpl exes AtpEM ekt +
DXrIRJpC4+09lActoan exesg'&t?()[S)XCGI;E?rgB?ng§i t?qg@gg%o% 1WE| ght f,i(eae EAQ%%E@%E%(Q of

body wei gi§f- I%ﬂtg%h@M@dSISal%ws@m@yequal to 1:1; 1:1.4; 1:1.8 and
1: 2.3, the EAC growth inhibition was 61.8% 67.3% 62 5%and 49. 7%

t ti al .to 1 C h
bt ofnte BoliEadP Laics 8P b AR 215 siouid 2 é@nﬁﬁsﬁé‘r Wik Efepiion
DXR/ C4+Cl &asdﬁ;ﬂW%ZﬁGD)&Bnd$7 o mbf@tiodlybody wei ght, and - 8.15
ng/ kg of body weight. 2 6 AUG 2003

10 At the molar ratios C4:C5 equal to 2.7:1; 2.8:1; 2.9:1 and 3:1, the EAC growth inhibition was
56.6%; 55.0%; 50.4% and 45.3%, respectively:

It should be noted that, at the molar ratios C4:C5 equal to 1.3:1; 1.4:1; 1.5:1; 1.6:1 and 1.7:1,
the EAC growth inhibition with reference to the DXR group (positive control) was 43.2%;
44.1%; 51.4%; 57.7% and 49.8%, respectively.

15 In particular, some of the experiments for testing the anti-tumour effects of DXR/C4+C9
complexes, DXR/C4+C13 complexes, DXR/C4+C17 complexes, DXR/C4a+C5 complexes
indicate this. - |

DXR/C4+C9 complexes:
' DXR- 3.5 mg/kg of body weight, and C4 - 8.15 mg/kg of body weight

20 At the molar ratios C4:C9 equal to 1:1; 1:1.4; 1:1.8 and 1 :2.3, the EAC orowthmhlbmonwas
61. 8%, 67.3%; 62.5% and 49.7%, respectively.

At the molar ratio C4:C9 equal to 1:1.4, the EAC growth inhibition with reference to the DXR
group (postitive control) was 49.3%. | |

DXR/C4+C13 complexes:

EL
° %

25 DXR- 3.5 mg/kg of body weight, and C4 - 8.15 mg/kg of body weight.



WO 00/ 42832 PCT/ 1B99102062 At the nolar ratios C4:Cl3 equal to 1:;'5?;}“5 2003
1:1.6; 1:2 and 1: 2.5, the EAC growth inhibition was 67.0% 64.6% . 2%
and 45. 1%wbHesresti vely. At the nolar rajiros C4:Cl3 equal to 1:1.3 and
1.:1.6, the EAC growth inhibition with raéeference to the DXRCHABRI 2062
(positive control) -was 47.6% and 43.8% respectively. 5 DXP/ C4+C1l7

conpl exes: DXR- 3.5 ng/kg of body weight, and C17 - 6,0 ny/kg of body

wei ght At % Al tase P cplal . Ll ly 2 Tl the
EAC or ont H1 SRR Bhonae Chr 8 ST g4 Sy o dhe BAR BB didino
t he nol ar wastG7o0%A64.6%461 . Bgual 4501 %, résplectivdie. EAC growth inhibition with
reference to the 10 DXR group-(positive control) was 45. 0% DXR/ C4a+C5

conpl exes:, DXR - - 3.5, Kkg. of body. :q%gf n - 6,4 ny/ kg of .bod -
ol Bt AR R R LS et 10 S 143 e AC mpigh T len pithiaterse 1,
the EAC grgwdnDikRNBid iH88+v¥esh % 47 8o A3 o O/Pe(s)&? . 5% -
respectively. 15 %f tI;hcg m)?far rtg):hl %ﬁcﬁzgé(fde‘%ﬁga%’t %é% the EAC growth
inhibition with reference to the DXR group (positive control) was 49.4%

The pr éseMXRAVETEDT compdexsdsown t hat DXR/ ( C4+C4a) +C5 conpl exes;
DXR/ (C4+C4a) +( C5+C9+C13) conpl exes; DXRI( CA+C4a) +( C5+C9+C1l3+C1l7) conpl exes

di spl ay, Nt i-- L u ffect, The eripents fqr .testi,ng the anti-tunour
ef fect suppo f?'st o%%?i“ﬁ%g?n&%(&ge%gﬁt@”%m s: DXR -.3.5

ng/ kg of body weight C5 - 6.4 ng/kg of body weight 25 At the nolar ratios
(C4+C4a): Cf thetmlartratios.C: 17 dql 1o 141 ;401 ;an0d ard 3;711 , EACEAI® h idbititibh QAs
was 63.1%_.71.6% 61.0% and 47.3% respectively. .2 6 AUG 2003 WD 00/ 42332
9 PCT/| Bgéﬂt?}’eﬁeﬁz'?-%; 40+ ABd 8} -3V arrPEciinCla) : C5 equal to 1.6:1 EAC growth
inhibition with reference .to DXR group (positive control) was 53.1 %

At the molar ratio C4:C17 equal to 1.4:1, the EAC growth inhibition with reference to the |
10 DXR group (positive control) was 45.0%.

DXR/C4a+C5 complexes:
DXR —3.5 mg/kg of body weight, and C5 - 6,4 mg/kg of body weight.

At the molar ratios C4a :C5 equal to 1.2:1; 1.6:1; 1.9:1 and 2.5:1, the EAC growth inhibition
was 64.4%; 72.4%; 62.2%.and 52.5%, respectively. |

15 At the molar ratio C4a :C5 equal to 1.6:1, the EAC growth inhibition with reference to the
DXR group (positive control) was 49.4%.

The  present inventor has shown thai DXR/(C4+C4a)y+C5  complexes;

DXR/(C4+C4a)+{C5+C9+C13) complexes; DXR/(C4+C4a)yHC5+C9+C13+C17) complexes

display an anti~tumour effect. The experiments for testing the anti-tumour effect support this
20 finding. - '

DXR/(C4+C4a)+C5 complexes:  DXR — 3.5 mg/kg of body weight
C5 - 6.4 mg/kg of body weight

25 At the molar ratios (C4+C42):C5 equal to 1.2:1; 1.6:1; 1.9:1 and 2.5:1 EAC growth inhibition
was 63.1%; 71.6%; 61.0% and 47.3%, respectively. v



DXRI( CA+C4a) +( (75+C9+C13) conpl exes: DXR - 3.5 ng/ kg of body wei 92t5 AUG 2003
(C4+C4a) - 8.15 ng/ kg of body weight At the nolar ratios '

(CA+C4a) : C3e@ae643) equal to 1:1; 1:1.49-1:1.8 and 1:2.3 E@@Tﬂﬁ%\ﬂfz&z
inhibition was 60.1% 68.3% 61.3% and 47.2% respectively. At the nolar:
rati os (C4+C4a): (C5+C9+C13) equal to 1:1.4 EAC growh inhibition with 10
reference to DXR group (positive control) was 49. 8%

DXR/ ( CA+CAA} HiChnolR el @+HCUAC4anTs| @xeb to DRI -EAC SorbRK ehbitibe dvitheéfibce 1o
(C4+C4a)- 8.15 ng/ kg of body weight 15 At the nolar ratios:

- (CA+C4a) : (PERogrrEn Gositiys corftd) wepS31%.3; 1:1.6; 1:2 and 1:2.5 EAC growth -
inhibition was 68.0% 69.7% 56.3% and 43.5% respectively. At the nolar
rati os (CA+C4a): (C5+C9+C 13+C 17) equal .to 1:1.3 and 1:1.6 EAC growth

i nhi bi t i oNDRR/{C4+€Hay¢08eCI-C I BosblitRs:( POSDXRVE3 6 0il/ke b bay@swéizns% and
48.1 % respectively. 20 Investigations of the. anti-tunmour effects of DXRJ
C4+C5 conplexes, -DXR/ C4+C9 conpl exes, DX1ZC4t440138.46 me/lsg eEbodyxweigiga +C17
conpl exes, DXR/ C4a+C5 conplexes allow the follow ng conclusion: At the

nmol ar ratios C4(or C4a) : CS (or C9 or Cl3 or C17) from1l:3 to 1:1 and from

1:1 to 3:At thehmolandatied (C¥AD4ap(l+@D-CIB) legislSo @xaed4] he eideth PEAD R wth
al one. The results show 25 signi foi cant efof ects for conplexes within the
i nt erval s pupiomwas 0,10813%; oL.3% apdi47 -3 %meerestivel¥s f ect s corresponding to
the nore ngf Wrlot SN Bodidaal-(cs-lé g%é 0111 4 EAC or B inbibis .
i nvestigation of Oanteliraii‘t uﬁ%ur&éﬁgﬁc%?é@- %}l:}-&la}fcg‘zxgé%? exeén,hibmon with

DXR/ ( O+ Cegfer¢nes to-DXRGEBYp (ansitive xestrolD}as @g8%64a) +( C5 +C9+C13+C17)
conpl exes 30 confirmthis conclusion. Mreover, it is true for conpl exes,
in'.ich fromtw to six conpounds (4, 4a, 5, 9, 13, 17) participate in

i nt er act i ODXRWCAHCERR(C 2+ 60-44G+ 29 9P IEh R4 283D 30 BQ@%&%%%@?%&Q&%

results were obtained at such concentrations of novel c ; ,
C5, C9, C13, C17) which are considerably abové&C4Heda)-8rliStmglkis afibodyt weight
concentrations. A water-soluble . aromatic conpound, such as. doxorubicin
could be in the formof mcelle in water solutions. The present inventor

' has sur prAsiheghylaf gitiog (C4-H4a) YOFOCHBTCTIRCIT) Rubl KONGSIERL] O hdd BnakACf
1-2 mg/ m fo&&s, m xed mcelles with the novel conpounds (4,
growth inhibition was 68.0%; 69.7%; 56.3% and 43.5%, respectively.

At the molar ratios (C4+C4a):(C5+C9+C13+C17) equal to 1:1.3 and 1:1.6 EAC growth
inhibition with reference to DXR group (positive control) was 45.3% and 48.1% respectively. '

20 Inves’;_igé.ﬁons of the anti-tumour effects of DXR/ C4+C5 complexes, DXR/ C4+C9
complexes, DXR/ C4+C13 complexes, DXR/ C4+C17 complexes, DXR/ C4a+C5 complexes

allow the following conclusion:

At the molar ratios C4(or C4a) : C5 (or C9 or C13 or Cl‘}) from 1:3 to 1:1 and from 1:1 to

3:1, the anti-tumour action complexes gxceed the effect of DXR alone. The results show

25  significant effects for complexes within the intervals 1>:2 —1:1 and 1:1 — 2:1, with improved
- effects couesponding.to the more narrow intervals 1_51.7 -1:13and 1.3:1-1.7:1.

The iﬁvestig_ation of enti-tumour effeéts of DXR/(C4+C4a)+Cs complexés,
DXR/(C4+C4a)yHC5 +C9+C13) complexes, DXR/(C4+C4a)+(C5 +C9+C13+C17) complexes
30  confirm this conclusion. Moreover, it is true for complexes, in ‘which from two to six

compounds (4, 43, 5, 9, 13, 17) participate in interactions with DXR.



C4a, C5, C9, C13, C17) nore effectively. Further, the anti-turmurzaﬂf“gm%tzﬂ%
of ..these mxed mcelles is significantly higher then for doxorubic al one
in the. sappepmRpsentrations. Thus, m xed @icel | es consisting of an am de of
the all-trans. Fatinoic acid or/and an anitle of the 13-cis- FEFTEISI®6hci d

wi th O phospho-L-tyrosine (C4 or Cd4a; C4+C4a), am des of 10

pol yunsaturated acids wth O-phosphoryl et hanolam ne (C5 or C9 or Cl13 or-

Cl7; C5+C9;, C5+C13: C5+Cl7: - +Cl13; C9+Cl7:. C13+Cl7; C5+C9+C13.. +C9+Cl7;
C5+C13+C1 7708 Sl g %@%ﬁtﬁlﬂéﬁf& ORIt CPRPOHCS @éy@av%:%,
ant i - t UMouC1 R@17Y iwhich a0 ¥SnsidBriNG BheStHeB oA Shiskild\bneintilibale of the

all-trans-retinoic acid or 13-ciS-retinoic acid wth O phospho-L-tyrosine

(4 or C4a‘%), ‘am de pol yunsaturated acid with 0 15 phosggqr yl et hanol am ne
(C5 or €9 Hdwasrsohblearpmasisdompayndbiushras. dpxembisin aerld bedndherformef micdle.in

The invent preyi Iy _described a.universal ,meth f synthesis . |
am des of V%etf"tlh%é]iu% og%'cﬁg% T e’%ol‘%fﬁ it &?%t%ﬂ’%“&% fﬂu’(@% %}‘Hr W&‘ﬁ}% Betds
- and et hanaasiniatice Midival B 1-2hASRHPFRNEIBixeS mitdlestvith EeaRR bl catffduh&atdon,
the inventor discloses a nethod of synthesis of 20 the o )

N acyl - O fHiss $190-CE. &rlidn Se7h anere effestively. Burtheri Heyantotupiays sebaly- ofythessi mixed
That net hqg L he fol]low.n n I - €O I 1 .QuUsS one -
t he synt hesi & i slg pér For ned hl1 e%g%&s#‘-’ggs’?m{“ 1é:myl erfeolhi%ﬁs)@%%%&ngen%h?ng 90 %
- sinplified and tinme-saving synthesis 25 - the final product can be
purified Whusomixed mieaidsognaiptiyg Bf an GrAliSo P (e AR eHRH3 acid br/and an amide of
FCTI 1 B99/ 02062, Exanples  Materials and pet hods: e. study of_ the

ant i -t unouf® eFrest ¢ I%sgmLmﬂﬁb{(yﬁra%%%%% anides of

or conpoungiAdsrrhedd %57195( gm%g)@uggosg%%agmm@@%é%é Q'?)CIQ%IC@WWQ}B

(C13) or -S‘conpound to doxorubicin (DXR) was carried
out in m ESWIBHOBHALTER9+E33 CE$CtEr ClhdPi ; (BACP+CRANASHE DT ; a5hChdrCiTce

O o 1o, SR B A0 L RBC LHO O s LBl Gl S5 Lo g, 1 U The

Thus, mixed micelles consisting of amide of the all-trans-retinoic acid or 13-cis-retinoic acid
with - O-phospho-L-tyrosine (C4 or C4a), amide polyunsaturated acid with O-
15  phosphorylethanolamine (C5 or C9 or C13 or C17) and doxorubicin, diéplay anti-tumour
activity. |

) The inventor has préviousiy desén"bed a lmlversal method of synthesis amides of retinoic
| acids and polyunsaturated acids with hydroxyamino acids”and ethanolamine containing
phosphate groups. In the present application, the inventor disclqs_,&s a method of synthesis of

20 the N-acyl-O-phospho-2-aminoethanol and the N-reﬁﬁoyl—Gpﬁospho—L—tyfosine.

That method has the following advantages in comparison with previous one
- the sygthesis is performed in one step

- the yield is high, reaching 90 %,

- simplified and time-saving synthesis

25 - the final product can be purified without chromatography



15 changes per hour, a tenperature of 19-21 C, relative humdity fB 02003
and regulated light day of 12 hours with change of |ight and darkness at 6
a.m and @omonressThe mice were to kept Il transparent polycasdagmaseesaoes
with a floor area of 600 cnR2 containing softwood sawdust bedding. The - -
animal s had free access to bottles wth domestic quality drinking tap

wat er and ‘to standard feeding for growing aninmals ad |Iibidum The m ce aged
2 - 2.5 nonths and having a weight -ofExkple?22 g were randonly distributed
in the control and test groups, standardised by nean wei ghts. The control
and test groups included 10 and 7 animals 15 correspondingly. The m ce of
each grou&‘—%@l‘%ﬂgaéaﬂg‘i&séd by specific ear marks. The cages with aninals
of each group were identified by cage cards marked with the study date,
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i ntraperi ?%ﬁ%i’lg“pfg o éé?IPB‘?‘fa%Fe #g@g#ﬁ%‘%%}fgﬁ}l@lélﬁ’ ?ﬁbﬂwﬁg@%ﬂ% at
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tail vein of mce once every other day, three tines (dgy , 4 and 6)
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by vehic | 2 / f ' | .. ‘ g
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e e ool o misop by
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number, number and sex of the animals.

The strain of EAC was propagated in ICR mice by intraperitoneal inoculation of 0.2 ml native

~ ascites fluid or 0.5 ml ascites- fluid diluted by saline to 1:1 ffom one or two animals with

20  intraperitoneally growing EAC on day 7. Ascites fluids contained more 98% of viable tumour

cells accordig to trypan blue exclusion test. For the each study the suspension of EAC cells in

 sterile saline in concentration of 107 viable tumour cells/ml was prepared in aseptic conditions
from ascites fluid of mouse bearing of EAC onday 7.

The mice of each control and experiniental groups were inoculated by intraperitoneal

25 injectibn of 2 x _106 EAC cells in volume of 0.2‘ ml at day O. Intravenous injections for the
study were carried out in latefal tail vein of mice once every other day, tbree times (day 2, 4

' and 6) following inoculation of EAC cells. T_de mice of control group were injectéd by
vehicle in volume of 2.5-m1/kg of body weight (50 pl to mouse of 20 g body weight)
intravenously (megative control). Other group of animals (positive .cgntrol) received water

30  solution of DXR (in concentration of 1.4 mg/ml) in the dose of 3.5 mg/kg of body weight and
in volume of 2.5 ml/kg of body weight (70 g of DXR in 50 pl to mouse of 20 g body weight)



5 received. the DXR (in conplexes) in the dose of 3.5 ny/kg of btzjs )&@Fg@%
and in volune of 2.5 m/kg of body weight, (corresponding to 709 I"g

in 50 | tovorosrsRsof 20 g body weight); gencentration of DXR 1 /m. One
series of experiments was designated to study the anti-tunidolt B@?E%’é% of
conpl exes of DXR/ C4+C5_ at constant content of C4 (8.15 ng/-kg of body

wei ght) but at different content of C5 with nolar ratio C4 C5 varying from

1:3 to 1:'lingh9efdul [ 0, e t ud
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both fl ui dgejph; edﬂé@xll, td.on 100 m, for 10 m
vol unes of ?lurrgu? ce tf:ﬂxon%{ et wer’e soltg%co e%teXPﬁﬂ%%tf% dﬁl@&f fp r
cel | s was thoantidambyr éfﬁmrboﬁt@ﬂplteﬁés ofNBHRACHHTH sl canstafhictobtenOsSC4 @126
groups wer aI cg@iﬁlﬁd gggparl son of tumpur cell nunber in control an

fest group® e §P¥¥§nf§t%mﬂh§nqlat@§p C41é, vanying doelSfto 1:1.
t est edyopr m&abédb@%f%% EG et QA BleRieh]
follow ng fornmul a: 25 Cont f%lrs - T%ess%g'?: I nﬁ%g& o &%Oegfefggﬁécﬁlpleﬁé’f

extent of PRER/EHCDat ehsEACatenttdf Gn(6m mg/kcaa‘ffbedjz eetighy) bihat di€ktent content of

preparati R was use | uati o of nt| - t unour
activity ?ét esiﬂéglafgaﬁﬁog%(g? %ﬁ#‘émg I ?}HB’?J‘FS Xg§ apghdoroqubicin
conpl ex Mweere lifjBeted s&ibt@zm&aw&s!yr&cwc%sﬁl' AREHL eci%ﬂ Ra? 143196
vi abl e EAC cells Starting 30 two days Iater (day 2) mce relnjecte

i nt r avenoéfyreg q#@%ﬂulﬁgabm@nsdmagr@gomﬂcm amsl igltopis@ntimegvery ot her

day, three times (day 2, 4 and 6). Mce of control group received
e, By TR Bl P R L P okl BEa B e
test complexes on day 8. Ascites fluids were removed, collected, their volumes were recorded,
- and abdominal cavities were washed by saline 6-7 times and both fluids were‘pooled‘ After
centrifugation at 1000 r.p.m. for 10 min volumes of tumour cell pellet were also recorded.
+Number of viable tumour cells was counted by hemocetometer. Means and standard errors for
20  each groups were calculated. Comparison of tumour céil’ number in control and -tes.t groups
- ‘was carried out using Student’s t-test. The influence of tested preparatlons on EAC growth

inhibition was evaluated by the following formula:

Control — Test
inhibition, % = : x 100
25 Control .
The extent of inhibition of EAC growth in mice, affected by the test preparatlons compared to

DXR, was used for evaluation of anti-tumour activity of tested complexes.

Example 1. Anti-tumour effect of DXR/C4 complex

Mice ICR of 20-22 g were inoculated intraperitoneally with 2 x 10° viable EAC cells. Starting.
30 two days later (day 2) mice were injected intravenously (in the volume.of 2.5 ml/kg of 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 ciose of 3.5 mg/kg. Mice of test



PCT/ 1 B99/ 02062 group received the conplex of DG C4 (DXR -3.5 ng/fg, ﬁgﬁ ;003
22.5 ng/kg). Two days later after the final treatnment with test® Co e

m ce wer e WPIOD2B3py- cervi cal dislocationidn day 8. Tunour. pefidecithgher was
counted and the extent of inhibition of EAC growh in mce was eval uated

M ce of control group had (680.0 59.1) x 106 EAC cells in abdom nal

cavity. In the group receiving DXR al one, the nunber of tunour cells was
(510.9 52.g99uparedéibeding oAl SEIHDXR/CHDUR-B3EmZAgICI4- 20 5m@/3h. Twdddys Get N
the test graqup . receiving the DXR/ C4 conpl ex, the_ nunber of tunour cells
was (787. 2 aftgnthedyna) tregfment pith testygmpler micetvrae e &1 csoreAl dislosromen day 8.

di splay an et t.1,.QN. ote]an P R d. t

ant | - rour! S AT SR R Goulfall B84 the PR Bty JCRERIEBNE R HEs was
i.nfluence emaleftedgrowth in mce with reference to negative control. Exanple
2. Anti-tunour effect of DXR/C5 conplex Mce | CR of 20-22 g were inocul at ed

intraperitoneally with 2 x 106 viable EAC gcells. Starting two days |ater
(day 2)-5ni Micgef contr! gEoupibach(a3\h 884D ¢ (0" FAG eslipdn ghdomab cayify) focige group

body 15 wei . 0 very,ot her day, three. tine 4 d M ce ,of
control gr5%%§‘)?%%@?§{eglon\efethf&u@beﬁ fomeg Wﬁfébé(giyﬁ%gwéﬁgﬂﬁg%tﬂﬁ)@mh
al one in t hehis@ise Ao &, R0Y.64- InVhicR iBthe @&t orotth QURIVIRE The/ BXR/0E MBI the
complex (DXR - 3.5 ng/kg C5 - 12 ng/kg). Two days later after the final
treat ment - wimber eftumeunpilswasi (F87.0er k1.8 £ 16 poy0686r vi cal di sl ocation on
day 8. Tunour cell number was counted and the extent of inhibition of EAC
gromh in mce ' eval yat ed e.of control grou d (680.0 59, X
706" EAC celtis; HE ToRTCin eS8 oot i ap S Eoreaeieh, Web o cotoReiEe Ty
tunour igel kanostd (el @n@-turthdur®actionl OF BXR BAE Hetrdll MndiphiflehitlyoRomef stiddulSidy <
0.05. Ln mce of test group with DXR/ C5 conpl ex the nunber-of tunour cells
was (635. am@yioqﬁ&cg%m@m@@em;ef@n@emwmvgm@x di d not display
an anti-tunmour action. Mreover, C5 canceled the anti-tunour action of

DXR -2 6 Aﬁa&ﬁﬂ&%ﬁg“?@%%&?‘@%ﬁg%@@ﬁg Series of experinents for

testing of anti-tunmour effect o onpl exes. DXR - 3.5

Mice ICR of 20-22 g were inoculated intraperitoneéﬂy w1th 2 x 10° viable EAC cells. Starting
two days later (day 2) mice were injected intravenously (in the volume of 2.5 mlkg of body
- 15 - 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 test
group received the DXR/C5 complex (DXR - 3.5 mg/kg; C5 — 12 mg/kg). Two days later
after the final treatment with test complex mice were killed by cervical dislocation on day 8.
Tumour cell number was counted and the extent of inhibition of EAC growth in niice was

20 evalunated.

Mice of control group had (680.0 + 59.1) x 10° EAC cells in abdominal cavity. In group with
DXR alone the number of tumour cells was (510.9 + 52.9) x 10° and EAC growth inhibition
of 24,9 %, p < 0.05. In mice of test group with DXR/C5 complex the number-of tumour cells
was (635.6 £122.2) x 10°, p > 0.05. |

25 Thus, the DXR/C5 complex did not display an anti-tumour action. Moreover, C5 canceled the
anti-tumour action of DXR.



ng/ kg of body weight. C4 - 8.15 ng/ kg of body weight. C4:C5 nol ar9 gatd
varied from1:3 to 1:1. Exanple 3. The anti-tunmour effect of DIV&?L%Q% 2003
conpl exeswao bs2634: C5 nol ar ratios beinggequal -to 1:3; 1:2,9; /{k 5{%23 1:2.7
and 1:2.6 ICR -mce weighing 20-22 g were inocul ated intr‘ap%r‘ﬁ 3 fﬁfy with-
2 X 106 viable EAC cells. Starting two days later (day 2),- the mce were
injected intravenously (with a volunme corresponding to 2.5 ngkg body

wei ght ) orS®iee¥LEdpelidRats BaMstirl it ) ‘ _as
control gr Ong& rec%i ved only %%‘%if’%ﬁ Wﬁﬁéﬁﬁgﬁg}g?/@%x n%o(rznéhérxgg'g?j\%d DR
al one 10 imAgkEef besteweishi3 C8 -yl kqng/hg ofhodyoreighitr €4:Q%emiblag ratitpvared Sovet:3tihe
DXR/ C4+C5 G nplex (C4:Cl5 nolar ratio was equal to 1:3). Mce of second
test group ‘received the DXR/ C4+C5 conplex (C4:C5 nolar ratio was equal to
1:2.9). Mce of third test group received the DXR/ C4+C5 -conplex (C4+C5
mol ar  r at iKxaegle STTak dii-dinfoud) e AR £€% $6hy!

DXR/ C4+C5 c;r%ﬁiﬂe-x (C4: C5 nol ar rﬁ%\éito%\/vas equaléqf%ﬁ??ezx.g%?@gl\?%g@oﬁﬁgﬁrf{kﬁes
test groupeing eguaite deB; b IDKRAA2:5 apditpl.ex (C4: C5 nol ar ratio was equal

to 1:2.6). Two days later after the final treatnent with the test

| RCE - i | 1@ i cal . dislocati . T |
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abdomi nal cavity, In 8r oup wth 20 . DXR alone the nunber of tunour cells
was (407. &Oﬁ?%’f’éim& 9 8¢ oy Wietshbronca sveytatber day, BBe0times (&2, nand ©e

of first r LI . 3.98..5) 6 and
EAC g ot o np Bl gy, By VRN o e ol e DK e RETALDRE s
the rlnbér thefdoseioif negdky. Mice of {35t @esd grodf r8Jeived 6 DRI TFAC SHoaMIX (C4:C15

i nhibition cl)f 43. 6 % < % 01% In.mce, of third test. group the number of
tumour. c&TTE TR W@%@ﬂ&% to {)q Mige of sesend,iegt smup Acey B D@%ﬁqSﬁPﬂ@iﬂ%
46.0 % p(R4:C50holat Mty G190 | 0f 4 1 S
was (340I.O€(5 104. E;) X Hfoggsaﬁ%uang\&ClgT%)\ti\?ﬁE? %ﬁlﬁgﬁ H%ﬁg%% BBIS{ZG}%% h% Ei<! “5%%%511 n
nice of FPIPIEXHE4rChrmoaler ritie mastagnaloo t:AdduMicebof fourts t¢sB26odp re@8ivad thex

106 and inhibition of .50.4 % < 0.05, us.. th ti-tunour
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to 1:256 mceivedshd DXReCHECS compRR G4:09enole AtiOWR2ARABI o YO.00H4R833 s 4Rer
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 mice

was evaluated.

Mice of control group had (657.5 % 72.6) x 108 EAC cells in aliziominal cavity. In group with

20 . DXR alone the number of tumour cells was (407.4 = 75.9) x 10° and EAC growth inhibition

of 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

mumber of tumour cells was (370.6 + 94.9) x 10° and EAC growth inhibition of 43.6 %, p <

0.05. In mice of third test group the number of tumour cells was (354.9 + 10.1 2) x 10% and

25 EAC 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 iniil“biﬁog 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
mhibitien of 50.4 %, p < 0.05.

Thus, the anti-tumour activity of DXR/C4+C5 complexes at various C4*C5 molar ratios from
30 1:3.0 to 1:2.6 exceeds the effect of DXR alone.



PCT /1899/ 02062 Exanple 4. The anti-tunmour effect of DXR/ C4+C5 c?r%l WQUU?J
the C4:C5 -nol ar- ratios being equal to 1:2.5; 1: 2.4; 1: 2.3 an

Mce ICRWD2B2R2 g were inocul ated intlSaperitoneal |y w thpdrXadddRossi abl €
EAC cells.  Starting two  days later (day 2) mice were injected
intravenously (in the volume of 2.5 ng/ kg body 5 weight) once every ot her
day, three tinmes (day 2, 4 and 6). Mce of control group received vehicle.
I n the- gEsampifd.[Die mtbermeneeffedt dPPXH/Cded5ncdmipletlass ¢hoiC43C5 madak gatidd ce
of first _test group recei ved t he DXR/ C4+C5 conplex (C4:C5 nolar rati o was
equal to Beimg egpaltorlseS; brZ-detiond apdds 2¢r oup received the DXRICA+CS conpl ex
(4. C5 nol ar ratio was equal to 1:2.4). Mce of third test group received
the DXRI 4 f
oorn s STcsoumhen § G BodthQl e tuan RE% R0t Ballea cald Stle
equal to two2d®s. latEniay ) smicatveeredhjeetedtingaténoallyt (nze&temaﬂummdﬂﬁ 5 lnﬂ/kt,,elﬁ:tdy

conpl exes ‘were kille cervi cal _ di sl on 8. . Tunour cell
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g;go%ang?veggééi&%g{eﬁ&%:%%x%ﬁﬁg 15 5)6( one S'ée nu er of urécdg '
was (548.8stigrédn Eyeixed 6 Ib)ﬁﬁ/@@i;cmphX|(ﬁl4t% triodar refio 4vas 3qsl tp 1203). (Mwel n
mce of figst t oup the n eII 479.4 103.
o6 an (oot Bnb Bt R BERICa S gt (CrRomblil Sit o8 datllel
group thej:2) ﬂ?”'MQ:"e dffthﬁ'dl paayl gm%gl ﬂe&eﬁ?&ﬁ M&mc«lég chinplex] 84:65 IndidGals Whsh

inhibition o In mice of third teSt group the nunber of
t uroul® cefqual iRak2. (9)1@6165 ofg”eux@; test mpmgem@d e D FRIGHHCH rmmplem (N RCY n@&M%

p < 0.01. 9 oy er._of t cel
(4020 7e0as Seble LI mhed B0k T Hher B ST P o Simplindiifice
ant i - t unmowére &dilddwiyt dtrvidal BNRIRAED of @ Isemo@f caldhir@ber wad adun% 408 thé @itérds
from1l:2.5 to 1:2. % exceeds the effect of DXR alone. 2 6 AUG 2003 WO
00/ 42332 ofgnipbifion REBAG BB uaRineavas evalatednt i - t unour effect of DXRICA+CS
conmpl exes, the C4:C5 nolar ratios being equal to 1: 2.1; 1: 2; 1:1.9 and
L i O lelcPRoflo) Bt hall (465 £ 2 A% 2P A BLLAPRkOMSRN bt Hrup w0
15 DXR alone the mumber of tumovr cells was (548.5 + 81 ’7) x 10% and EAC growth inhibition

0f41.3 %, p <0.02. In mice of first test group the number of tumour cells was (479.4 £ 103.8)
x 10° and EAC growth inhibition of 48.7 ‘°/.o, p < 0.01. In mice of second test group the
number of tumour cells was (453.7 + 125.1) x 10° and EAC growth inhibition of 51.5 %, p <
0.02. In mice of third test group the number of tumour cells was (435 5+ 99.8) x 10° and

20 EAC growth mhlbmon of 53.4 %, p<0. 01 In mice of fourth test group the number of tumour
cells was (402.0 £116.9) x 10° and EAC growth mbibmon of 57.0 %, p <0.01.

Thus, anti-tumour activity of DXR/C4+C5 complexes at various molar C4:C5 ratios from
1:2.5 to 1:2.2 exceeds the effect of DXR élone.



two days later (day 2) mce were injected intravenously (in the 206%35?03
2.5 m/kg body 5 weight) once every other day, three tinmes (day Z, "4 an
6). Mce | group received vehicgle. In the group of DXR mce

recei ved )%8@%%%22 in the dose of 3.5 rrgf(ig. M ce of first PEEERIYE86%p
received the DXR/ C4+C5 conplex (C4:C5 nolar ratio was equal-to 1:2.1). M-ce
of second test group received the DXRICA4+C5 conplex (C4:C5 nolar ratio was

(s porEPbrmd's g blbteb S o RGOS g o £4EE5 FRY e
recei ved thanDXued 6D 2081 Shnddr:MDgar ratio was equal to 1:1.8). Two
days later after the final treatnent with the test conpl exes mce were

killed by cervical dislocation on day 8. Tunmour cell nunber was counted and

-t he ext entMa¢e IGEpf B0-22 grvest imeadatgdointrapdériondate withs? o viable FAGtals. Sfarting

control gr 4, 125.0) x.106" cells i bdoni nal ity
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106 and Eﬁﬁe'@hgwd&eid@&iybithér%?loﬁrég tignd (i &, D aR® 6). Mid¥ &eco%&otE%fo%b rb&%ed
group the nunber of tunour ce T_s was (361.8 79.4) x 106 and C growt h
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L0021 e B (e i Rclod R ot PR R sl D

108. 6) x ldGomdtbs?GropCe@ivedtthe DXRT4-+CHchiipl6? (C4:U5 Molar Patldlwad Bquil €105,
fourth test group. the nunber of tumour cells was (300.2 84.7) x 106 and
EAC gr owt M?ﬁﬁfm’fia‘?ﬁt grouggeceivgd the DER(G4+Chepsuplem (G4:Carrpelar ssioiwast sgualto

DXR/ C5 | e j Ch. o i f [ Of rRa.-Ect L.
exceods N el ose o piRy Hoal e B LD IRICATS oo (oLl 48 was
DXR/ C4+C5 sspaptoekdsy). Tive dags Chemaftar the dfinab sreatRBnb with ghe gesa coinlekesl micelwére 6;
1:1.5 and,1;,1.4 Mce of .20-22 e inocylated intraperitoneally wth
2 % 106 vk beketRe EItaar o ¥nhpery el gtitoer B coRmise aBd iy gticat of
injected iAhLAVRCRBAT gbdvith i B MOWdEByRated. 5 M/ kg body weight) once every
ot her day, three times (day 2, 4 and 6). Mce of control group received
vehicle. ‘In the group of DXR m ce received DXR alone in the dose of 3.5

my/ kg. M ddigstoficppigel gzoun ke (862.4up 12 0kx EEAG selldR/abderginat canityeln $04p @fth
CT/ 1666/ 03BRA R e P FElOMRUS Aot Do LRI ot s4aiton
ol ar 1 at i dF Mepoe Puah.o5 Omnite 8B kirst test group the number of tumour cells was (361.8 % 79.4)
x 10° and EAC growtﬁ inhibition of 58.0 %, p < 0.01. In mice of second test group the
number of tumour cells was (3493 £ 92.2) x 10° and EAC growth inhibition of 59.5 %, p <
0.01. In mice of third test group the number of tumour cells Was (327.5 + 108.6) x 10° and
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 10% and EAC growth inhibition of 652 %, p <0.01.

- Thus, anti-tumour activity of DXR/C4+CS5 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 compiexes, 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 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

30  test group received ﬂ.1e DXR/C4+C5 complex (C4:C5 molar ratio was equal to 1:1.7). Mice of



Mce of third test group received the DXR/ C4+C5 conpl ex (C4:C5
was equal to 1:1.5). Mce of fourth test group received the DXR/”%A@C%J@QMS
conpl ex (¥@é:08kzgeml ar ratio was equal to7i:1.4). Two days Iy@ggﬁgg?gzgér the
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di sl ocation on day 8. Tunour cell nunber was counted and the extent of
inhibition of EAC growh in mce was evaluated. Mce of control group had
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grow h inhibitio n,mce of third test group the
nurber of bhl‘ﬂ? égﬁé%@ﬁ(ﬁﬁg‘:‘?wa%iv%‘}at@ 106-and 15 EAC growth inhibition
of 69.1 % p < 0.001, and with reference to DXR group (positive control)
EAC gr owt IviicBRirlRbhtkdleriip #2d 6771 £ 76.70 x09° FAT séiken @bddmiball davitg Sh gadu@Upith he
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equal to 1.3). Mce of second test roup recejved the D C4+C5 & | ex
(CA: C§5rmIEd¥Cr%?Wﬂ’ouW§%m%|LPfl69[b ;8 2§-0 Mﬂée TERTIEe £ OEEVG ed
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equal to bftymodvellsiaps (2382t 50(8)er 10°hed EAhgiowtl aribitot ofiQtH%, Ipe< 6.081, and

conpl exes mice were killed 2 6 AUG 2003
P with reference to DXR group (posmve control) EAC growth inhibition of 44.2 %, p < 0.05.

Thus, the anti-tumour activity of DXR/C4+C5 complexes at vdrious 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:CS 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 imraperitonez;lly with 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
25 weigﬁt) once every other day, three times (day 2,4 and §). Mice of control. group received
vehiqle. 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 1:1.3). Mice of
second test group received the DXR/C4+CS complex (C4:C5 molar ra'ﬁo was equal to 1:1.2).
Mice of third test group received the DXR/CA4+CS complex (C4:C5 mlar ratio was equal to
30 3 1:1.1). Mice of fourth test group received the DXR/C4+C5 complex (C4:C5 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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test group received the DXRJCA+C5 conplex (C4:C5 nolar ratio was equal to -
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nmol ar ratip,was.equal 1.2:1 M ce of fourth test group received the

DXRJC4+C5 ft&ﬁ%?éiq?@edtégh‘?rﬁﬁfﬁ#gmdﬁﬁ% equal to 1.3:1). Mce of fifth
test group received the DXR/ C4+C5 conplex (C4:C5 nolar ratio was equal to
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mce were killed by cervica IsTocatron on day 8. Tunour c nunber S
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Example 8. The anti~tumour effect of DXR/C4+C5 complexes, the C4:C5 molar ratios
being equal to 1:1; 1.1:1; 1.2:1; 1.3:1 and 1.4:1 ’

Mice ICR of 20-22 g were inoculated inu'éﬁeritoneény with 2 x 10° viable EAC cells. Startmg
20 two days later (day 2) ﬁice were injected intravenously (in the volume of 2.5 ml/kg body
weight) once every other day, three times (day 2,‘44 and 6). Mice of control -group.receivéd
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 raﬁo 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).
25 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 recetved the DXR/C4+CS complex (C4:C5 ﬁolm ratio was
equal to 1.3:1). Mice of fifth test grouy received the DXR/C4+CS complex (C4:CS molar
ratio was equal to 1.4:1). Two days later after the final treatment with ti{e test complexes mice
were killed by cervical dislocation on day 8. Tumour cell number w_és ébumed and the extent

30 of inhibition of EAC growth in mice was evaluated.
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nmol ar rat gﬁ)w\%ﬁééﬁh@:@%ﬁ?c’%giaos’ﬂf%%ce of second test group received the
DXR/ C4+C5 conplex (C4:C5. nmolar ratio was equal to 1.6:1). Mce of third

test groufihusasiivedoiheHbRoEHRILCAPOB Brhpldeds ShviHIe T4
1:7:1). Mcge,of fourth test gr oup recelcved thgé Dxmm?&ééﬁé%u?%%?

mol ar r at % -fid<sxoerds fapetischo D¥Riglonetwo days later after the final
treatment with the test conplexes nice were

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

Mice ICR of 20-22 g were i.nocx;latgd intraperitoneally wﬁ:h 2 x 10° viable EAC cells. Starting
two days later (day 2) mice were injected mmtravenously (in the volume of 2.5 ml/kg body
Weight) once every other day, three times (day 2, 4 and 6). l\/ﬁce 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: C5 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 afier the final treatment with the test complexes mice were
" killed by cervical dislocation on day 8. Tumour ce]l number was counted and the extent of
inhibition of EAC growth in mice was evaluated. _ '

Mice of control group had (953.5 % 167.3) x 10° EAC cells in abdominal cavity. In group with
DXR alcne the number of tumour cells was (492.1 + 85.3) x 10° énd EAC growth inhibition
30 0f48.4 %, p <0.05. In mice of first test group the number of tumour cells was (239.3 + 93.5)
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and EAC growth inhibition 30 of 48.4 % p < 0.05. In mce of first test
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2.5: / kg, of .body. 15 wei ght). on e ot her day, three tines (day 2, 4
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received DXR alone in the dose of 3.5 ng/kg. Mce of first test group
received theahpie/104THe abGrfintour SHedeDfMXRICIALS ContPRx6y) ¥Ré (49CH nidlak) ratilfs Ce

of . second test group received the DXRI C4+C5 conplex (C4:C5 nolar ratio was
equal to beidg eapplta 1¥:13 2513 3-1:bemd:Bdp recei ved the DXRICA+C5 conpl ex
(C4:C5 nolar ratio was equal to. 20 2.1:1). Mce of fourth test group -
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the exltsentwngght) ioxrllg]ei g\}etrgr %&e?fdayg,A %:ger gge? ((iigy 5? E gm\{vg)s h(/a[%/cael 0 cto%g'bli 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 (C4:C5 molar ratio was equal to 1.9:1). Mice of
second test group received the DXR/C;G—CS complex (C4:C5 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 number was counted and the extent of
-inhibition of EAC growth in mice was evaluated.

. _Mice of control group had (924.6 £ 145.2) x \106 EAC cells in abdominal .caviiy: ‘In group with
25  DXR alone the number of tumour cells was (481.0 + 105.3) x 10° and EAC growﬂi inhibition
0f 48.0 %, p < 0.01. In mice of first test group the number of tﬁmour cells was (322.8 + 93.5)

x 10° and EAC growth inhibition of 65.1 %,';p < 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 (3403 + 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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final treatnment with the test conplexes mce we y cervica
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inhibitio AC. growt h.in.mce_.was, exal.uated.- M.ce of contrql group had
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inhibitiopn, qf 38,8 % p < 0.05. In mce of first test group the nunber of
t umoufs celBbibiiipn of BAG srowvingyice wasoyalwatedEAC g owt h i nhi bition of 55.5 %

p < 0.01. In mce of second test group the 20 nunber of tunour cells was
(354.2 783 ofcohffl ﬁggp %gf%q 1i3%ixbli ok 'EB.'EZ & ?nsagdooéingl c<avity. In group with
| DXR alone the number of tumour cells was (525.2 + 104.5) x 10% and EAC growth inhibition
of 38.8 %, p < 0.05. In mice of first test group the number of tumour cells was (381.4 +64.8)
x 10° and EAC growth inhibition of 55.5 %, p < 0.01. In rmice of second test group the
120 number of tumour cells was (354.2 * 78.1) x 10° and EAC growth inhibition of 58.7 %, p <
0.01. In mice of tlnrd test group the number of tumour cells was (371.4 + 136.5) x 10% and
EAC growthvinh:ibiti_on of 56.7 %, p < 0.02. In mice of fourth test group the number of tumour
cells was (363.7 £158.4) x 10°, inhibition.of EAC growth was 57.6 %, p <0.05. |

' Thus, the anti-tumour activity of DXR/C4+C5 complexes at various C4:C5 molar ratios from
25 2.3:1t02.6:1 exceeds the effect of DXR alone.

- Example 12. The anti-tumour effect of DXR/C}(-H-CS complexes, the C4:C5 meolar ratios
being equal to 2,7:1; 2.8:1; 2,9:1 and 3:1

Mice ICR of 20-22 g were inoculated intraperitoneally with 2 x 10° viabie EAC cells. Starting
two days later (day 2) mice were injected intravenously (in the volume of 2.5 ml’kg of body
30 ‘Weight) once every other day, three times (day 2, 4 and 6). Mice of control group received
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Thus, antl-tum()u: activity of DXR/C4+C5 complexes at various C4:C5 molar ratios from
2.7:1 t0 3:1 exceeds the effect of DXR alone. ‘
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Example 13. The antl-tumour effect of DXR/C4+C9 complexes, the C4:C9 molar ratios
20 -Abemg equal to 1:1; 1:1.4; 1:1.8 and 1: 23, DXR 3.5 mg/kg of bedy wexght C4 - 8.15
mg/kg of bedy weight

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 of 2.5 mlkg body
weight) once every other day, three times (day 2, 4 and 6). Mice of control é:oup received
25 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+C9 complex (C4:C9 molar ratio was equal to 1:1). Mice of
second test group received the DXR/C4+C9 conii)lex (C4:C9 molar ratio was eqﬁal to 1:1.4).
Mice of third test group received the DXR/C4+C9 complex (C4:C9 molar ratio was equal to
| 1:1.8). Mice of fourth test group received the DXR/C4+C9 complex (é4:C9 molar ratio was
30 equal to 1:2.3). Two dayé later after the final treatment with the test complexes. mice were
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exceeds the effect of DXR al one. Exanple 14. Anti-tunour effect of

DXR/ C4+Cl3 conpl exes. CA:CLl3 nolar ratios were 15 equal to 1:1.3; 1:1.6;
1: 2 and 1: Zmmpigp4. Agtistumggurefiert PoRKRIEHYRL3 complexgs. 1641l Iapolar rasingywere

wei gt 15 equal to 1:1.3; 1:1.6; 1:2 and 1:2.5. DXR — 3.5 mg/ke of body weight. C4 — 8.15 mg/kg of
body weight ' o

Mice ICR of 20-22 g were inoculated intraperitoneaily with 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 doée of 3.5"mg/kg. Mice of first
- test group received the DXR/C4+C13 compléx (C4:C13 molar ratio was equal to 1:1.3). Mice
. of second test group received the DXR/C4+C13 complex (C4:C13 molar ratio was equal to
1:1.6). Mice of third test group received the DXR/C4+C13 coinplex (C4:.C13 molar ratio was
equal to 1:2). Mice of fourth test group received the DXR/C4+C13 complex .(C4:C13 molar
25  ratio was equal to 1:2.5). 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 mice was evaludted.

-Mice of control group had (645.8 £ 62.5) x 10° EAC cells in abdominal cavity. In group with
DXR alone the number of tumour cells was (406.7 + 60.1) x 10° and EAC growth inhibition
30 of37.0 %, p < 0.05. In mice of first test group the number of tumour cells was (213.1 £ 53.0)



Mce ICR of 20-22 g were inoculated intraperitoneally with 2 x 1%5Vj\8§|ﬁ03
EAC cells. Starting two days later (day 2) mce were injected

i ntravenoysd /&by he volume of 2.5 nl/kggbody weight) once ery ot her

- day, three tllrreh% (day 2, 4 and 6). M ceggf control group r%%%@ém%
vehicle. In the group of DXR m ce received DXR alone in the dose of 3.5
ng/ kg. Mce of first test group received the DXRIC4+Cl3 conpl ex (C4:C13
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test group(goeiite\ceairéln8 AR Chibidonplf ¢%.6 %4p €LB05h micer dftsecondaest gemppahe
to 1:2). Mce of fourth test group received the DXR/ CA+Cl3 conple (004: C13
nol ar 25 raenbenpfdumgunrelsovas: @28 = Tid) dall’ 308t BAC greveh IppBIton R 64.6 %, p <
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(645.8 62.5) x 106 EAC cells 1n ‘abdom nal cavity. In group with DXR alone .-

t he nunber EALC gromthuinhdetiomsofifes2 ¢4 @6< 0.0160n micooffoerthtedt A Hheomntber of tumour

inhibition 30 of 37. Q0 %_p < Q.05._1ln mce of _first roup the number
of tunour & Slvgas\é 4'??1’?:@" %@%%@W@‘?&W%%@ﬁi’%@giw

PCr/ LB99/ 02062 x 106 and EAC gr owth inhibition of 67.0 % p < 0.001, and

Wi th referenee shB-talBudi@iviy JIORRIEHECED Rbinpleke S ACHLIMhOIN Rtk 11: 08 101.6;

47.6 % p < 0.05. In mce of second test group the nunber of tunour cells
was (228. 61:25md0)2.& exoBdaithd cERC i RERMlOm™I bition of 64.6 % p < 0.001 and
with reference to DXR group (positive control) EAC growth inhibition of

43.8 %, p . 5.5..0,0 . f ir QP Rel~ef .

wms. (2687 s BxBlg T, AR i eopbl SERRIO AR SN RE ) bt B
m ce of .fowegddl tbdst; DadyR: 1T fed UTDEDXM —t315Gbi¢ kg of bbdy weipht36475- 6.0 mdilkg ok
106 and EAC grow h inhibition of 45.1 % p < 0.01. Thus, anti-tunour
activity oPpe 1t C13 conpl exes at C4:Cl3 nolar ratios 1:1.3; 1:1.6; 1:2
and 1:2.5 exceeds the effect of DXR alone. 10 ' Exanple 15. Anti-tunour .

effect of \RIHARG£7099 &é%cu%éf%ageﬁﬁgew-&%zmroémﬁwmd&né ‘Shrting
1.4:1; 2:1 and 2.7:1. DXR - 3.5 ng/kg of body weight Cl7 - 6.0 ng/gﬁkof
body wei ghtwavigys laGR (d&y 2Dndge gvene ingedtad dutraeadusiy (inahe volvarreaf Ry wil/ke body

106 1 301 o EAG bl e AL B8, 18 NS 1o, (O, RheF BBl L
vehicle. In the group of DXR mice received DXR alone in the dose of 3.5 mgrkg. Mice of first
test group reéeived' the DXR/C4+C17 complex (C4:C17 molar ratio was equal to 1:1). Mice
of second test grouﬁ received the DXR/C4+C17 cdmplex (C4:C17 molar ratio was equal to
1.4:1). Mice of third test group received the DXR/C4+C17 c;mplex (C4:C17 molar ratio was

20  equal to 2:1). Mice of fourth test group received the DXR/C4+C17 complex (C4:C17 molar
ratio was egual to 2.7: 1). Two days later after the final treatment with the tést complexes 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 evalu_afed. '

Mice of control group had (834.9 + 71.1) x 10% EAC cells in abdominal cavity. In group with
25 DXR alone the number of tumour ceils was (495.1 £ 68.0) x 10° and EAC growth inhibition
of 40.7 %, p < 0.01. In mice of first test group the number of tumour cells was (309.7.+ 71.7)
x 10% and EAC growth inhibition of 62.9 %, p < 0.001. In mice of second test group the
number of tumour cells was (272.2 + 68.5) x 10° and EAC growth inhibition of 67.4 %, p <
0.001, and with reference to DXR group- (positive control) EAC growth inhibition of 45.0 %,
30 p<0.05. In mice of third test group the number of tumour ceils was (331.5 £ 74.8) x 10° and



15 wei ght) once every other day, three' times (day 2, 4 and 6). abc%f 2003
control group received vehicle. In the group of DXR m ce receive

al one i n wheodmse of 3.5 ng/kg. Mce of2first test group reeaiy@dedghe
DXRIC4+C1l7 conplex (C4:Cl7 nolar ratio was equal to 1:1). Mce of second
test group received the DXR/ C4+Cl7 conplex (C4:Cl7 nolar ratio was equal to
1.4:1). Mce of third test group received the DXR C4+Cl7 conplex (C4:C17
mol ar r atEvagswﬂDhﬂaﬁliédm 06 62.3L Y%, M<c6.061. Tnritdof ﬁﬂm-thgneﬁugoupm wefbdrhef
DXRJCA+CL7 co | ex Cl7 nolar ratio was equal_to J\é) Two days | ater
after thdUFOHR ﬂtsl”‘@a ‘%%% TR & HE @éﬁ%@ﬁ%@@bﬁm@ﬁ %> KFI008Q. by

cervical dislocation on day 8. Tunour cell nunber was counted and the

ext ent
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25 DXR aldbhend B&: Inuotxeis thd effestofDXR lalahewas (495.1 68.0) x 106 and EAC
gromh inhibition of 40.7 % p <-0.01. In mce of first test group the
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0. 001, an with reference to DXR group- (po e con
i nhi bi t i dredyfwelghto % 30 p < 0.05. I'n mce of third test group the nunber
of tumour cells was (331.5 74.8) x 106 and 2 6 AUG 2003 WO 00/42832 25
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Fourth t dACoC B PRa hiRparosnalen dtebairly 1l 200 bla FAs oo firiang
EAC gr owtttvoi dulyrs itér (@ay @) thite Swéfe iBjested. ﬁ%ven'Bhél? (i ﬂﬁ: m&heto‘f@slﬁﬂ/ka%uy ity
of DXR/ C4+Cl7 conpl exes at C4: Cl7 nol ar rati os 1; 2:1 and 2.7

excedds tWaSk) prcst oSty PRy dipndressimepl(day1s. 4 apd ﬁ)‘tManf qohtrek grovp recelved
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In the group of DXR mce rec DXR a dose
of filbst equal to 1.9:1). Mice of fourth test group recelved the DXR/C4a+C5 complex (C4a.C5 molar

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 of EAC growth in mice was evaluated.

4

Mice of control group had (811:3 % 73.85 x 10° EAC cells in abdominal cavity. In group with

20 DXR along the number of tumour cellé was (442.2 + 51.5) x 10° and EAC growth inhibition
of45.5 %, 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
number of tumour cells was (223.9 * 68.8) x 10° and EAC growth inhibition of 72.4 %, p <

" 0.001, and with reference to DXR group (positive control) EAC growth inhibition of 49.4 %,

25 p<0.05. In mice of third test group the number of tumour cells was (306.7 £ 91.3) x 10% 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 mol_iar ratios 1.2:1; 1.6:1;
1.9:1 and 2.5:1 exceeds the effect of DXR alone.



test group received the DXRi C4a+C5 conpl ex (C4a:C5 nolar ratio was2efulG 2603
1.2:1). Mce of second test group received the DXRIC4a+C5 conpl ex (C4a: C5
nol ar ratig,d/\@; gqual to 1.6:1). Mce of,.»éhird test group received the
DXR/ C4a+C5 conplex (C4a:C5 nolar ratio was’ 15 equal to 1.9: PCTARPYEIER
fourth test group received the DXR/ C4a+C5 conplex ((4a:C5 nolar ratio was
equal to 2.5:1). Two days later after the final treatnent with the test
conpl exes mce were killed by cervical dislocation on day 8. Tunmour cell
nunber was counted and the extent of inhibition of EAC growmh in mce was
eval uated. M ce of control group had (811:3 73.8) x 106 EAC cells in
abdomi nal cHyhinple 1M gS3aithesid dffthe R0A abGighé-NCA RS aRfl tunour cells
~was (442.2' 51.5) x 106 and EAC growth inhibition of 455 % p.< 0.001. In
m ce of firsvt t%lsét group the nunber of tumour cells was (288.8 89.6) x
106 and EACNGFOWCH Bhhi bition of 64.4 % p < 0.001. In nice of second test
group the nunber .of tunour cells was (223.9 68.8) x 106 and EAC growth

i nhi bition of, 2. <.: e ence to DXR group
(positive contch%I ;'S’gé%ﬁé’?,fgﬁn&ﬁ%?f%%w???%aﬁwg@n@@5% 25 p < 0.05. In mce of
third test group the nunber of tunour cells was (306.7 91.3) x 106 and
EAC gr owk h i-vhs bidt7, b0 151 6,62-ddcésahpxacnOyl0O®). I n mice of fourth test group

t he nunber of tunour cells was (385.4. 94.7) x 106 and EAC growth

i nhibition of .52.5 % < Q.01. Thus; i -tunour activity of DXR/ C4a+C5
conpl exes at” ¥Aa> {n]D4? r"?’ﬁ?siaﬁgm?fn?yﬁ%. 6:1; P. . 1.9:1 and 2.5:1
exceeds the effect of DXR alone. 2 6 AU G 2003 WD 00/ 42832 26

PCT/ 1B99/ 02062s ExsyI| 165 -1dctadayattibesil § liablehbel) ﬁﬂ?\cyl - 0- Phospho- 2- Ani noet hanol
Were Acyl is: cis - 5,8,11,14- eicosatetraenoyl (arachidonoyl) (5) 5 - cis
- 4,7,10, 13,16, 19--docosahexaengyl (9) -5,8,11,14, 17 - eicosapentaenoyl

(13) - cis Folyupsatymted agid  famebrandriggthylamine {143 ayH 1,02 mmolpieyr dissalvaddn danl

of dry tot rvyararupiS e R A Aonit (RD Vi S il itk dhe
chill edid 0 an8531 pul (1.02 mmol) of butyl chloroformate was added. After 30min, the mixture free of
the precipitated triethylamine hydrochloride was pipetted in a solutien of O-
phosphorylethanolamine (“Sigma-Aldrich™) (212 mg, 1,5 mmol) m 3 ml of 1M Na,COs and
3 ml of HO. The mixture 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 - meihanpl—watér (10:9, v/iv), 'concenirated under reduced pressure and dissolved in
' chioroform-methanol—NH3 aq (13:5:1, v/v/v). The solution -obtained was evaporated ﬁnder
reduced pressure and dissglved in ethanol-water (2:3, v/v, 15ml). The emulsion obtained was
washed with efher ( 2 x 10ml) and evaporated under reduced pressure gave the ammonium

salt of N-acyl-O-phospho-2-aminoethanol. | |

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

All the products obtained are identical to the compounds préparedvby the method using B—
- cyanoethy! phosphate for phosphorylation of the N=acyl derivatives.

For 1H-N"MR—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-Tyrosime *

Were Retinoyl is:



ioand 131 1 (1.02 mml) of butyl chloroformate was added. After QOFn ' te@ﬁ
m xture free of. the precipitated triethylam ne hydrochloride was™p p&,@ 3
in a sol wdoms:es2 0- phosphoryl et hanol anfie ("Sigma:Al dri chpprkmbdRzgE®. 1.5
mmol) in 3 mM of 1M Na2CO3 and 3. nl of H2O The m xture obtal ned was
stirred for 1 h at 20-25C, acidified with IMHJ to pH 2-3 and extracted
with chlorof ormnethanol (2:1, v/v). The extract was washed with is

met hanol - valt-eand-RetikoyI(A)Y), concentrated under reduced pressure and i

di ssolved in chloroformnmethanol -NH3 aq (13:5:1, v/v/v). The solution

obt ai ned ng \%Pora d. under reduced pressure and dissolved in :

et hanol - wal BFSEEEOYLI4%) 15m1) . The emul sion obtai ned was washed with

ether (2 x 1 Onl)' and evaporated under reduced pressure gave the anmoni um
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prepared. by the nethod using i- cyanoet hyl phosphate for phosphoryl ation

of the N-&eyl oflestrabgdiofigan, fhermitiiVehitipded ~aseCa 1 ?@I(l 92 weinel) aarpigyit ed
into acidified fornms by nmeans of washing of the chloro ormrrethanol (2:1,

v/ v) sol uttiereiorathwas mdlqé} Aftpr3 G heanirgire wiaA eddas te tt sofytion of
N- Ret i noi | - O Phospho- 1, - Tyr osi ne V\ére Retinoyl is: 2 6 AUG 2003 WO 00! 42832
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in 6 m -aofl bfH:@hYhkno? wlaef E40ie Wﬁs)dddr-:é T inixaoretabtait&GOwvan ttred3for glh 41202
nmol ) of fﬁ%@ygﬁﬁlﬁcmo of ormat e was added. After 30mi.n, the mi xture was

added to qloWtth1 LM dHClie PH Iriving exragsed BiGsElerofamymehmel (2:1, v/v).

(" Si gnma- [Medaly Hea 3 H ggg 3 o)

was added. The rﬁ)tx{tﬁgsr gwo tal“l’,llé%/l WB.S%I rrgejrd 10{:9 4‘%{)’ g&fg Cug%eél Eéed

wi th M HiEksste gid dis®lesidinechiorafitredmethizholefiHo ag {13: 5 petvhgitie s(oBitﬁ)n obtam)ed

The extract was W t t hanol ter (1Q: viv),. co c ntr e der

e T aBatR St g Oachl PRGSTT S0 CrsOIH iR FRAS PN - Yok e

viviv) . Tégnisieh WbtRRePREQWAGKED 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 phosphorylahon 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. ‘

1



was evapor ated under reduced pressure and dissolved in ethanol -%er ng%ﬂ:ﬁa
v/ v, 15ml). The- enul sion obtained was washed with ether (5 x | )A n
evapor at eW@%r Jreduced pressure "gave t ammoni um sal t of o
N-retinoyl -0- 6@"6ho- L-tyrosine. welds: 52% (4); 49% (4a). EPETABY/®
products obtained are identical to the conpounds prepared by the nethod
using ~i- cyanoethyl phosphate for phosphorylation of the N-acyl
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acidified forns by neans of washing of the chloroformnethanol (2:1, v/v)
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present invention.further concerns therapeytical .usef.ul .cogpounds. and the
e of the. SERTAY Aicd B RuRinG ATt oxmITh IHEE B et o AP o
the synthesis of amdes of all- trans-retinoic acid and 13-cis-re+.inoic
acid with doxonuRi/Qi-Rafaiek 1 :qwi ng structures: CH3 CH3 OH CONH CH
OH .0 OCCH, CHzZOH 1(5 2. h&?%gygr@xff)g%qlﬁignyl )-doxorubicin CH2 CH3 CH3 CH3 s
CHZC]—I 1. N-(ai Iéﬁr%gs-retim;/l )-_doxq;rr;iji cin '20 208 AUG 2003 WO 00142832 29
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It is known that useful ness of natural retinoids for chenoprevent? @nAUg 2003
limted by their -toxicity. Synthetic retina rides that possess

chenopr evawb biesacti vity are | ess toxic hen the natural r@é{q@bﬂ%éSheal y
Y.F., et al., J. Med. Chem. V.31., P. 190-196, 1988). The title conpounds
could reveal not only the higher. cytotoxicity to tunor cells, but a marked

dimnution if.the toxicit f its preparations. Qur experinental results

i ndicate t h_a[l ‘&g%% flﬁéﬁ%ﬁﬁ §§W@f?2rrefml¢% {orshemeprayenijon Eohméted by their
Ehrlich aggid@s i ; ) ' l.Ce. itunpr effegt o
compound | S R SRS AR08 oo ol sl FeSlisaghe

- hi gher acmitmiatlptimiém(ShehbitYfF.r,eaaﬁpRMedbChém.HBlgwiweil%} 198%€e. Injection
of conpou?ﬂ 1, at thgg@é)se &0 nc /m)ulse 2.5 ncg/ kg) inhibited tunmor growth
by 57% whit ReHG OmPIERds A reveat not palythedhicherswiotanichy tte dumaceilss bttalmiried
45% The Hﬁﬁﬂﬁlﬁfon%ﬂ;@tﬁﬁc&yiﬁﬁﬁf%aﬁ%?sconj ugates of polyunsaturated fatty

- g

acids with daunomicin to nerating rat hepatoma cells could be due

to . high af finDurexpérimiefital eesultalindiené that REmpo@EDs 3BAAE RRYHer ahfiGknor WGvity
conpl ex AFP wi 1 haéhafht acjds, npdified bi/ daunom cin, was delivered to.
AFP- gener BFGRE @%aacsﬁﬁ? Caicinomas hde, i Rasseg. IMERB EAmmiseo d\ntitumyoE Alfestast

used I QWmHRET W BhSe-dbenltin o SONAGRSdb Bl BN G QL AR LURE oo

activity of ‘conpound IS ca fesenc -
the prephatdtdcaiosorubluin bt equiealestadbsé dnjectipe6f Estigourd Mat the 38 0B/ Inotle

t hese exp@rjj ment s ¢ I.(Fj%ﬁe interpreted_as a,.s)r esence an equilibrium
reversi bl cB‘ﬁ%ﬁ‘éx 1 BB SR WHE BY a1 ruliilen fiee doxsirabicimpali thee saoy dose
doxor ubi Qhﬁibit&f’!’&l&C'@E&b%{ FAt oxic activity of conpound I, in conparison
wi t h doxorubi cin, coul %e due to its structural peculiariti-es. The

gorrpoug d Thej hreﬁeuufotpfm esﬂwtihtthmmnjtgmms s(z:f lp?lgﬁixsiméd Faity ﬂlﬁ'ti'§ Emi cﬂ&&g@rﬁ&m to

oxor ubi ¢ te e nt hesi g, o all-trans-retino - doxotr ubi ci n

( conpoun'd‘u%‘ g&f‘gg‘?’i ;%Wg-hséﬁ"mﬁ Eeiléa° Bpduep high afBniy SRAKR teerafidoicnand
104 - i [ . .

(104 10, dbeSidhdrEmlolc WEIS. THE SSRIIBIAFD il adfY, REIEAY d) AalhAicid Bl

dry acetonitrile (4 m). was added, and t xture
140 ny ( HebigerediglAFRygenaratmg i hepatdroz eallsesetasivalgded. After. 30 nin, the

i xt f J ipitated. triethyl am d hl id i petted
e oo NP ploRBeBR IEA L V561 0 Pt SR Lo Rrablihse EeRgLRAT ant
doxor ubi cirohyeivig hbDebaBouddd 2 m@d'@?w%&c@ BF that' ?%hrll@p%oiﬁ the

met hanol and Q.1 m _triethylamne, stirring conti nue

-15C, t h@FFPEREoRR Whishewetst tsed dor injectioris|to weck. The wesuin dfitheseomperiments could be
interpreted as a presence an equilibrium reversible complex formed between AFP and retinoic
acid, modified by doxo;'ubicip. Thus higher cytotoxic activity of compound 1, in comparison |
thh doxorubicin, could be due to its structural peculiarities. T;i;e compound 1 include two

antitumor agens - amide of retinoic acids and doxorubicin.

Example | 4.
Synthesis of N-(all-trans-retinoyl)-doxorubicin (compound 1)

all-trans-Retinoic acid (300 mg, 1 mmol) and triethylamine (104 mg, 1.02 mmol) were
dissolved in 1 ml of dry tetrahydrofuran, then dry acetonitrile (4 ml) was added, and the
mixture chilled to -15°C. Then 140 mg (1.02 mgl) of butyi chloroformate was added: Afier
30 min, the mixture free of the precipitated tﬁeithylamine hydrochloride was pipetted in a
stirred suspension of Doxolem preparation containing 400 mg of doxorubicin hydrochloride
and 2 g of lactose in a mixture of 1 ml of methanol and 0.1 ml tﬁcﬁh}iamine, stirring was

continued for 15 min at -15°C, then the mixture obtained was allowed to warm to room
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retinoyl ) CEOSBRED] ASfter hesmixgurie iaddstimsedf dtawbonr tenperttag by argtn Tot £ 62 0gks
230- 400 gr, T Lut | th chl or of t
220 or or e it 26 00P BEaBRE - CunBE (8 b e utpenbion vanqeniged A3 puavic
benzene 3030hpm9énd(1ﬁe}9réu1pxﬁﬂ@w@k'&%atﬁﬁgﬂﬂfﬁ0 WASr LAYeRE. ﬂ%xw 2?2 cpﬁad&
(0] ra é va esfeg

et hanol (4 1) as a de red band. The sol vent was evapo
give 44 Y@Mg@tmﬁ( i) BOOY apm).r Ehe rrosl Mﬁnmnui)bMe@%@e Rebided hnyax;

TLC (ben an - acetl cacid 1 (for- doxorubicine
0.08); f@% ‘?ﬁﬁgﬁ% arg}ﬁ)feslgu%l"?s C@SO )@é@?hlﬁﬁ; oem, 1%t Ne(aliumind- R

1218 (4 °§"ﬁ°’%ﬁ%ﬂn . %@ﬁeﬂﬁﬂ%ﬁaﬁl?ﬂﬁw@a@é@w@% 03 el sy
2.9-33 ( c%ﬂ\c zpiun@lm@ytedsucte(ssvely with ¢kldroforny. Retdnd - (:lﬂbro({ibim g}% 4v/v)( %&Q@H

gf I95 H% “A’If"%iﬁ' ‘?%’sia%gggég%ﬁ b"-ﬂl@é %an@ (4 ld %PWHW@HQ:WuMd

13 1. ang 340 (s Srob:) i uderieganl, %@@W%@%ﬁ%&%ﬁé b viratie B b
H3 2 6 ABGDYJRRY) @fd@f(MSSQUW}WﬁéﬁGQS Exdeepired Aax; THEC qBdrizEANTO"

effect ofgghled alabardc” 473 19!4. P)O)é,l- 854 t))(rocrigxbolrg 1cmgc(? 6%3 W(eﬂ):anol) AL %345 nm) =
817; A™'* (497 nm) = 196; 'H-NMR (CDCls, 200- MHZz) 5 0.9 - 1.0 (t and s, 6H, 3 CH; ring
in retinoic acid ), 1.2-1.3 (d, 3H, CH3-5"), 1.4 - 2.4 (m, 19H, 5CHy-RA, CH,-2" and CH,-8),
25-3.3 (g, 2H, CHz-10), 3.7 (s, 1H, H-4), 3.9-43 (m, 6H, OH-4’, OCH;, H-3", H-5"), 4.6 (s,
IH, COCH,0H), 4.8 (s, 2H, COCH,0H), 5.0-5.1 (d,' 1H, OH-9), 5.3 (s, 1H, H-7), 5.5 (s, 11,
H-1"), 5.6-7.0 (m, 7H, 6HC=C-RA and NH), 7.3-7.4 (4, 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)




EAC cells 5 A study of the anti-tumpur effect of conpound | as coZpbrAdG 2003
w th doxorubicin. was carried out in EAC, passed in C3H mce. 20-22 g

mal es of @G&Fbomzg were used. Control and3i experi nental grougﬁm&gg}ﬁggd 7
animals, which were inoculated 5 x 106 EAC cells i.p. in volune 8. m at
day 0. On second, fourth and sixth days follow ng inocul ation the doses of
20, 50 and 100 4g/ nmouse of .conmpound 1, equival ent ones of doxorubicin, in
200 | of normal to mice serum (NVS) were injected i.v. Three groups of _
animals were adm nistrated. water solutions of doxorubicin in doses-OF 1,
2.5 and 5Egarple 20obes antiingar effegt of O-failrtge-regremddexdasybioin (fempennd @) gn
according?MQ.cgmg group of mce was untreated control. Results of
‘experiment wWeré accounted on ninth day. Mce were killed by cervi cal

di sl ocation. Ascitic fluids were renoved, collected, their volunes were
measur ed, and_abdom nal cavities were 15 washed by saline solution 6-7

ti mes. 5 ThélsStBY 8f Hecnt-ymeyr gefet poemarounths an garmRed With doxombiin ps camied s
vas count ggh By ENSIDGKLONE @ar H3kD 994! pggﬁ%%fmlﬁg?g%érgﬁsﬁl Sl 2

and the s an error was cafcdla oup

Conpar i soexmdrintennairgroeps inchuds® & ahimal9vhivh wee iB@iedEN AL° BACLIPAIsWES in
carried out_ usi ng Student t -test_Influence of - tested preparation on EAC

growt h i nkPie GA o day & (Parsegons,: foprthasdtsivh daysioewingsnecylptanothe deses ofp

Co | 254T: ' ‘al | ' | i.ndi
conpound 20t Casf R HEh of SiiHdRa"] AHSMIo! Bhel 3P ifobutiB R i hormal
ef f ectio of nierpaud (NMS) wi@sEinjéeRANHeN Thred BtRBE i08nBhal€ GFERe Wathitisttdiéde Grater

times repeatedly on the second, fourth and sixth days foll owi &goi nocul atii on

in dose ofolutipRs/ RE dexayubiginnisudesesify bs2enamhS ke/ksvoR bpdin iwsightdA0.050 4mdolee
d with trol. untreated ani nal < 0.01). It is. evj t, .that

omhound HERaBBRy Hiah e A RcotBiolor (R diamd Phiceores Fwdblst eovm KAl o

"an equi vaf effferitltne weldlacedee® bn GRARUHYE Mice WikEElIe® By cBvilAP RisRlationd ABBIGK D

(50 g/ nouse) according to taken schenmé the tunmour growth inhibition
reached t 8ulgoyqrp removet coligdieds theirevadumes msire meagured; lnd shdemitek eavitidi wire ed

EAC oV f %, .01)....The .smal l.er. ef f.ect (EAC gr h i nhi biti.on of

Say The ARG g sulon b7 gl TR ORERE BRE pi Pl el ileei Ve o

my/ kg ( 10fird@/ oelly ses cotntéd byAldmalsmeter, 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 growth 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 gfowth inhibition of 47% as
compared with control untreated animals (p < 0.01). It is eﬁdent, that compound 1 possess a
30 - higher activity than that of free doxorubicin in"an equivalent dose. In case of compound 1
injection in dose of 2.5 mg/kg (50 pg/ moﬁs‘e) according to taken scheme the tumour growth
inhibition reached to 56% (p < 0.01) while free doxorubicin at the same 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



WO 00/ 42332 32 PC 1 MP9/ 02062 doxorubicin. It is seen, that the y%%lﬂSXIZEUB
effect of free doxorubicin at this dose is the hi gher t han t ha

conmpound %v HZQSB t he experinent shows t hz corrpound | at doses, _
cor respondi ng 21‘ and 2.5 ng/ kg of 5 doXorubicin, exerts ?ﬁ%@%ﬁ%ﬁéztumur
effect towards EAC, and further, that the cyt ot oxi C|ty of -conpound 1 is

t he higher than that of free doxor ubicin. Cl O 00/42832 .33 OON- rO0O

\C/)V 8 g O_ S VY Sutich Y 15 se% #a? l1;he cytgomc%ect% ﬁ'/leeNEioxornﬁncm aIMﬁng abeNs %1@ fngﬁer

~ than that of compound L.

Thus, the experiment shows that compound 1 at doses, corresponding to 1 and 2.5 mg/kg of |
5  doxorubicin, exerts high anti-tumour effect towards EAC, and further, thatl the cytotoxicity of ‘
compound 1 is the higher than that of free doxorubicin. =
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00/ 42832 3o Bubei,BO9/ 02062 Exanpl e 21. Effect of N-(alltrang-retino
ubi cin (conpound 1) with AFP on growth df EAC in nice The ?9%’%?3&@%2 of

| ) - doxo -

compound -Iwith different anount of AFP on the growth of EAC was studi ed.
The experinents were carried out on inbred C3H mce having initial weight
of 20-23 e ek ai - 1 ed [JoR ggswt O
M ce of t nxelb FECRetUfRE 16 Bl b 08 SUBRANCES ooy W REREY' Gn
groups, Al

were inoculated by tunour cells in saline solutioni.p. (5 106 cells in
0,2 m per a nouse). 10 The injections of -different preparations of

; d 1 oy ' ' h d
STxEn days TEPafAEE 47, ciball 1 ARE G EB6RACPE Ul IR P SRR EALTHAN
of ani mal s swaied Tier experithefBEYRE iciRiedwii oo linbred T3 Hhtee Mvirg; inftiabwtight dB20N.

The
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eaghowih ofi A0 ie aficei ned 7 mice, were formed.

of the aninals

g. The used tumor cell strain was supported by i.p. passages to mice of the same line. At the
beginning of the research (day 0) four groups, each of which contained 7 mice, were formed.
All of the animals were inoculated by tumour cells in saline solution i.p. (5 « 10° cells in 0,2

ml per a mouse).

' The injections of " different preparations of ‘comp-ound 1 and doxorubicin with AFP ‘were

carried out on second, fourth and sixth days after i.p. implantation of EAC cells to mice. The
first group of animals was untreated (negative control). The mice were injected by NMS. The
mice of second group were injected by compound 1 containing doxorubicin in the dose of 1
pglkg of body weight (20 pg/mouse) i.v., NMS being used as solvent. The animals of third
and fourth groups were injected the same dose of compound 1, the protein béing added to
NMS (2,5 and 5 pg/mouse, accordingly). On the ninth day after inoculation by EAC cells the
mice were killed and ascitic fluids were collected and estimated quantitatively. Tumor cells

" suspensions were prepared and aliquotes were mixed with equal volume of 0,1% trypan blue

solution: The quantity of tumor cells were counted with hemoeytometer.

Results of the experiments were evaluéted by means of variation stafistics tnethod using

Student t-test. The values of inhibiting effects of Athe preparations were represented as

‘percentage in comparison with control.

As seen from presented data of experiment (Table 2) compound 1 in dose of 1 mg/kg (20
pg/mouse) inhibits the EAC growth of 45% (p <.0,01). This is in éoncofdance with data of
previous experiment. In the same time fhe influence of compound 1 (20 pg/mouse), loaded by
AFP (2,5 pg/mouse), is lowered up to 33% (p < 0,01) of tumor growth inhibition. Antitumor
effect value of compound 1 with double content of AFP in injected solution (31%, p < 0,02) is
not changed essentially. It is seen that effect of compound 1 with AFR;(2,5 and 5,0 pg/mouse)

is near to one of free doxorubicin.



m ce of second group were injected by conpound 1 containing doxz)lsulmgi Q’(]d[nn
the dose of 1 15 g/kg of body weight (20 jig/nmouse) i.v., NVS being used as
sol vent Twe ganggml s of third and fourtfs groups were injegs sgAMe
dose of conmpound 1, the protein being added to NVS (2,5 an gg/ nouse,
accordingly). On the ninth day after inoculation by EAC cells the mce
were killed and ascitic fluids were collected and estimated quantitatively.
Tunmor cells Juspensions were prepared and aliquotes were m xed with equal
vol une of 0, E5% trypan blue 20 solution. The quantity of tunor cells were
counted with «denocytoneter. Results of the experinents were eval uated by

nmeans of var ifﬁti onystatistiges nethod using Student t-test. The val ues of
inhibiting effectsjof the pfeparations werg represented as percentage in
conpari son wWwih control. 25} As seen from prlesented data of experinent
(Table 2) conpound|{!l in dose of-1 . 1g/d¢g_L20 g/ nmouse) inhibits the EAC
growth of 459%p <|/0,01). ThisFs En Jorgor/dance with data of previous
experinent I nethe sanegtine{theyvingluence qf conmpound 1 (20 g/ nobuse),
| oaded by AIE’ (2,5 g/(yuu:e , s lowered ug to 33% (p'-< 0,01) of tunor
growt h i nhi bi@i on. ?nt*fturm’ 30 .effect val ye of compound | with double
content of AE@ in {@jetted solution (31 % |p < 0,02) is not changed
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Exampie 22. The anti-tumour effect of N—(B&is—reﬁnoyl)—dbxorubiciﬁ (compound 2) cn
grdwth of EAC in mice

Mice C3H of 20-22 g were: inoculated mtrapentoneally with 2 x 10° viable EAC cells.
Starting two days later (day 2) mice were injected intravenously (in the volume of 10 ml/kg of
body weight or 200 ul/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 thé compound
2 in NMS, containing doxorubicin in doses of 1 or 2.5 mgrkg of body weight (20 or 50
pg/mouse by Welght of 20g) accordingly. 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 contfol 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 (635.9 +
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 with compound 2,
containing doxorubicin in doses of 2.5 mg/kg, the number 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. .

o
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.2 6 AUG 2003 W) 00/ 42832 36 PC | rB99/ 02062 Exanpl e 22. The anti-tunour
effect of W P0r42333 s- rednoyl) doxorubi ci n Gdonpound 2) on gFEMEEIYEIGIEAC i n
mce Mce C3H of 20-22 g were. inoculated intraperitoneally with 2 x 1.06

viable EAC cells. 5 Starting two days |later (day 2) mce were injected
intravenously (in the volunme of 10 m/kg of body weight or 200 pl/nouse by
wei ght of .20 g) once every ot her day, three tines (day 2, 4 and 6). Mce

oot B DS R R P PERRR  SRS A A n BRRIA Y,

ng/ kg of body wei ght (20 or 50 gg/nouse by weight of 20g) accordingly.
M ce of two test groups received the conpound 10 2 in NMS, containing

“doxor ubi ci Fhiscompesd gas pxenaredzasadwgvfmgi diove futycomaioghd 1( asingl ool GGmES of
by wei gglt qg_chOﬁ g‘%% X%gldyzu Threlza,ggys later after the fl nal treatnent

wth test corrpou y cervical dislocation on day 9.
TumJur cell number was

TLC (benzene -dioxan - acetic acid 10:5:1) R0.5 (for doxorubicin 0.08);
UV (ethanol) A% (347 nm) = 817; A*'*(497 nm) = 196;
- 'H-NMR (CDCl;, 200 MHz) 5 0.9 - 1.0 (t and s, 6H, 3 CH, ring in retinoic acid ), 1,2-2,4 (m,
10 22H, CH3-5', 5 CH3-RA, CH,-2' and CH3-8), 2.9-3.3 (q, 2H, CH>-10), 3.7 (s, 1H, H4"), 3.9-
© 4.3 (m, 6H, OH-4', OCH;, H-3', H-5"), 4.6 (s, 1H, COCH,OH), 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),
7.3-74 (4, 1H, H-3), 7.7-7.8 (t, 1H, H-2), 8.0-8.1 (4, 1H, H-1), 13.1 and 14.0 (two s, 2H, OB-
6 and OH-1 1)
15

Example 24. Anti-tomour 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

equal to 3:2. DXR - 3.5 mg/kg of body weight. C5 ~ 6.4 mg/kg of body weight.
Mice ICR of 20-22 g were moculated mtrapentoneally with 2 x 106 viable EAC cells. Startmg
two days later (day 2) mice were injected mn'avenously (in the volume of 2.5 mi/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
25 test group received the DXR/(C4+C4a)+C5 complex. (C4+C4a):C$ molar ratio was equal to
1.2:1. Mice of second test group received the DXR/(C4+C4a)+C5 complek. (C4+C4a).C5
molar ratio was equal to 1.6:1. Mice of third test group received the DXR/(C4+C4a)+C5
complex. (C4+C4a):CS molar ratio was equal to 1.9:1. Mice of fourth test group received the
DXRAC4+C4a)+C5 complex. (C4+C4a):C5 molar ratic was equal to 2.5:1. Two days later
36 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. -



counted and the extent of inhibition of EAC growmh in mce was :ﬁal uat ed.
15 M ce of control group had (975.4 81.37) x 106 EAC cells in cﬁ)nﬁUﬁaQﬂﬂB

cavity. Iwddggsoup W th doxorubicinn %gne in the dose of 1 g the
‘nunber of tumour cells was (635.9  122. x 106 and EAC 9;?@,{%@ /P388% bi t i on

of 34.8 % p < 0.05. In mce of test group with conmpound 2, containing
doxorubicin in doses of 1 ng/kg, the number of tunour cells was (533.5
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doses of ZfBo¥ke < 0.08 Inumibeos fst teshPidup qséhﬁmmﬂt&ﬁwcensm& ©23.6% HA6
and EAC growt‘h i nhi biti on of 58 4 %- 325 002. 25 Thus, the conpound 2 in

doses, " cor¥k é8paMHEAG ewih dnfdbitios Qfgﬁ % P doRSPbI mice ok second s group the
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prepared as described above for conpound 1, using 1 (300
13- ci s- Retd 716i02. Hrinike ofithirdites2gnoygp ﬂiﬂ%mbéﬂ.c(ftﬁmemaﬁe Wadl(i’)%ﬁ -!-733@)31 1@ adi d

10:5: 1 fo b 08 th A-' % (347 817;
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7% el g o 95 B,

0|+4 IOOCHS H 3 H-5) 4.6 (s, IH" ). (s-, 2H, COCH2C]—I) 5 0-

6HC—C— RA LI?H& gm(fﬂz %ﬂb@@‘*ﬂf@ég Cf’mﬂ%‘e? tat (94+q%a)5$(5) Iagllet gatips

(d, 1H HiB:a; ﬂ@lllgmma‘hﬁl%kmme?éﬁec%ﬁ'])m O 11). 15 Exanple N
Anti-tunour effect of DXR/ (C4+C4a) +C5 co exes (CA+C4a):C5 molar ratios

were equal to 1.2:1; 1.6:1; 1.9:1 and 2. 5 1. C4:C4a nolar ratio was equal
to 3:2. Dﬁahxp%e ES%&Q&I&E}M{D 8&@’&%%(&@43%{%5%9%18{ cggg) ex\gse' ght.

15

(C4+C4a):(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 Mice ICR of 20-22 g were inoculated intraperitoneally with 2 x"10° viable EAC cells. Starting

i,'tWo days }l,ater_ (day 2) mice were in_jectéd intravenously (in the volume of 2.5 ml/kg body

Weight) oﬁce .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 mgfkg. Mice of first

test group received the DXR/(C4+C4a)+(C5+C9+C13) complex. (C4~FC4a):(C5+C9+C13)

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

DXRAC4+C4a)+(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)HC5+C9+C13) complex.

- (C4+C4ay:(C5+C9+C13) molar ratio was equal to 1:1.8. Mice of fourth test group rec_eived'

the DXR/(C4+C4a)+{C5+C9+C13) complex. (C4~1;C4a):(CS+C9+C13) molar ratio was equal

30 to 1:2.3). 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 mice was evaluated. : |



20 M ce ICR of 20-22 g were inoculated intraperitoneally with 2 2$08U
viable EAC cells. Starting two days later (day 2) mce were inj. G 2003
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day, three tinmes (day 2, 4 and 6). Mce of control group recei ve3 Vehi cl e.
In the group of DXR mice received DXR alone in the dose of 3.5 ng/kg. M ce
of first 25, test group received the DX / (C4+C4a) +C5 conpl ex. (CA+Ca): &
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DXR/(C4+ :)(F(% i | ex +C4a): G5 nolar ratio was equal to 1 1.” Mce
of third t ?%353 erestm@wma?)iéw)m@nm Ezmgfmm)mmsmon

I t f f th t dth
DRI ( ci‘i‘ch“a*gg%‘é/iﬁ‘f’ o Fidh 2 a5 05 Bt b gt Tatubec Foves (8261 Pac)
. days laterx 30" aid EACI gmvsfthﬁﬂhbitfoﬁaéﬂeat t t S m, ce we e
killed by cervic di sl ocation on : W tTthdegl ce IItm %éee%ﬁggesé ;

and thé e-PUBIRET oF tumenr I5els was @59@/xt:7@r®m 0% mdrEAE growth BYHitGE 66683 3/ AUG

2003 WO O 8 /1 B99/ 62 M ce of contrql roup had (768.7 102. 8)
x 105 EAC%@I%?‘%%E THRA 13 &fyupl(aosgﬁlmfpnmdhﬁg wihoimbibitien oflAPR: 84, of

tunour celpl<s0.08Sn(ABS of thifPed) &ug;#&@l?dﬁg% haH n%gr%ﬁf?fécg 81 {),gsto( 204 6

p < 0.05. In mce of first tes rou

71.4) x FOE amwizAuhigitont of 6 nhioh) bi-010.G02. %ﬁc&%fﬁoﬁt@t&@%rodﬂ‘th@‘xﬁ%b%f' of

second teg&m‘gﬁ the4g r%u er of 6turmur cells was (218.3 765.3) X

EAC gr owt -5/ 7451 0% 19" and BAGRrowtriahiitin o472 & pe< 6.01.DXR
groupigpositive. control) EAC gromh inhibition of 53.1 % p < 0.02. In

m ce of thlrd test group the nunmber of tunour cells was (299.7 73.6) x 106

and EAC &P@st Hhe nianbirtumonr ohcditd /of, DXR/C my@mg)f H%bﬂast

group the ells was (405.1

i nhi bi ti oﬁ%@ &%5'6“ fa?es Fhlist: énﬂflt&;mmaipxwdythﬁeffect of DXR
DXR. / (CA+£1l6m.+C5 conpl exes at (C4+C4a):C5 nolar ratios 1.2:1; 1.6:1; 1.9:1
and 2.5:1 exceeds the effect of DXR al one. Exanple 25. Anti-ttunour effect
of DXR/ (C4+C4a) +( C5+C9+C13) .conpl exes 15 (C4+C4a): (C5+C9+C1l3) nol ar ratios

were eq UaEx&nﬂpﬂa:Z%i Agn'ﬁﬁxﬁburlé'ée'c% o? %‘3&1%)(%‘4%(34%%8%%9%13@17) complexes

(C4+C4a):(C5+C9+C13+,CI7) molar ratios were equal to 1:1.3; 1:1.6; 1:24and 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 quy weight. (C4 +C4a) - 8.15 mg/kg of body weight.
20 '

R4

Mice ICR of 20-22 g were moculated mu'apentonea]ly w1th 2x 106 viable EAC cells. Starting

two days later (day 2) mice were injected mtravenously (in the volume of 2.5 mi/kg body
weight) once every other day, three times (day 2, 4 and 6). Mice of control group received
veblcle In the group of DXR mice recelved DXR alone in the dose of 3.5 mg/kg. Mice of first

25 test group received the DXR/(C4+C4a)+(C5+C9+C13+C17) complex
(C4+C4a): (C5-+C9+C13+Cl7) molar ratio was equal to 1:1.3. Mice of second test group

~ received the DXR/(C4+Cda)+(C5+C9+C13+Cl 7) complex. (C4+C4a):(C5+C9+C13+C17) -

molar ratio was equal to 1:1.6. Mice of third test group received the

| | DXR/C4+Cda)+C5+CHHC13+C17) complex (C4+C4a):(C5+C9+C13+C17) molar ratlo was
30 equal to 1:2. Mice of fourth test group received the DXRAC4+C4a)y+HC5+Co+C13+C17)
complex (C4+C4a) (C5+CO+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 dxslocanon -on day 8.



nolar ratio was equal to 2:3. C5:C9:Cl3 nolar ratios were equal 22584@]2@
DXR - 3.5 ng/kg of body weight. (C4 +C4a) - 8.15 ng/kg of body . 9
Mce | CR oFC204322 g were inocul ated intrag®eritoneally with % ~ 06 vi abl e
EAC cells. Starting two days later (day 2) nice were injec gﬁlim,/oz@sz :
intravenously (in the volunme of 2.5 ngkg. body weight) once every ot her
day, three_tinmes (day 2, 4 and 6). Mce of control group received vehicle.
In the groUBRQ EXRumbes Wasceiuwtd D¥RhalRRrat b idHIsHE$E FafC %roivtlﬂ%iﬁgce &€
of first %gr oup recei ved the DXR/ (C4+C4a) +( C5+C9+C13) conpl ex. &
(C4+C4a):(‘-3 +CO9+C13) 25 nolar ratio was equal to 1:1. Mce of second test
group received the DXR (C4+C4a)+(C5+C9+Cl3) conpl ex. (CA4+C4a): (C5+C9+Cl3)
nolar ratio was equal to 1:1.4. Mce of third test group received the

'DXR/ ( CA+CMirs o€sontml giaip lnah(y138:1. + 7.8+ CAREACRHSH B niftR! &bitd &l .

equal c[iocij 8. Mce of fourth test g?ou received the ﬁ%&.‘%gﬁm‘ﬁ%th
DXR/l( + Jﬁé@i&e@%’?%ﬁrﬁr@a c ltw@t&)i iac?sml}@ﬂaf’mmEac Q@Wﬁ]ﬂiﬂﬁ?&ﬁon
equal 30 626.3) < ok S er after the final treatment with the test
conpl exesB?n4%'g /’\Aé)réokqﬁ/ropggi{%?/pﬁ%“ ?ﬁsiﬁqouﬂﬁlﬂ BERher of tpoy sllgwas (AI6.9r+ 650

number wax k5uwnt A @neow e indxs; fegignti b Li of Low h i i ce was

eval uat ed, WD 00/ 423%%b 3.9 2 éﬁﬁﬁug?%tg)’ gC%’IO(I:\%BI éﬁ%g‘ﬁﬁgﬁ%%ﬁ% g #roup

group hadRogHvesontin)) BAG grogeh ikdbitieh lo§ 45.8 %o 0i03ain BR¥id Yecohl t&EE%l(ggg\gﬁet h
C

DXR al , 17.7 74.9 106 and Wt h
i nhi gi ? Pgﬁmg?g%{,‘i}fé%{suyw%@geﬂ %%Ri‘%‘gi 18)? apd EAC gavt)fhig(;:lnhpogrr;@ Gaﬂr%;elrs 2Df

t 10 ce0.061 wadwitB 26 Al h_inhibit.i. f 60,1 %
R e o N i e
259. 0 0g5- i mie the mimbek toif v

\(Nith ref eéﬁi@fi& &’@g% rou&:(wowi’tidve contr 2@%%%?‘6%%%%%%?\0%
49.8 % p. <0 05" ftﬁ”}ﬁ’ -5%%$981tféﬁ1cgp fourthitest gravipethe oémberaftumes! |
e of faurth toee ahoun 1o e EA OB HMROh 8E4PS hadp e s~ 700y ¢

m ce of fourth test group the nu .5 74.1) x
106 and EAC. grow h inhibition of 47.2 % p < 0.01. 10 Thus, the anti-tunour

acti visty DXL ( CA+CAa) +( C5+C9+C13) _conpl exes at (C4+C4a): ( C5+C9+C13)
mol arr 'atlleﬂoués’ fﬁé %@’%&%ml:af“@t&nB?lDQ%NP%MKQ%@%ClMIDf cD¥plexed oate.

(C4+C4a):(C5+C9+C13+C17) molar ratios 1:1.3; 1:1.6; 1:2 and 1:2.5 exceeds the effect of
DXR alone. '

T

- Although the invéntiQn has been described with regard to its preferred embodiments, which

constitute the bést mode presently known to the iﬁventors, it should be understood that-

go various changes and modifications as would be obvious to one hz;wng the ordinary skill in this

art may be made without departing from the scope of the invention as set forth in the claims
appended hereto. |



15 Exanple 26. Antitunmour effect of D /(C4+C4a) +( C5+C9+C1l3+C17) conpl exes
(CA+C4a) : (C5+C9+C13CL7) nolar ratios were equal to 1:1.3; 1:1.6 GLARGRAG03
1:2.5. C4:4a nolar.ratio was equal to 1:1. C5:C9:Cl13:Cl7 nolar ratios
were equal to 1:1:1:1. DXR - 3.5 ng/kg of body weight. (C4 +C4a) - 8.15
ng/ kg of body weight. . 20 Mce ICR of 20-22 g were inocul ated
intraperitoneally with 2 x 106 viable EAC cells. Starting two days |ater
(day 2) mice were injected intravenously,,(in the volune of 2.5 m/kg body
wei ght) once every other day, three tinmes (day 2, 4 and 6). Mce of control
group received vehicle. In the group of DXR m ce received DXR alone in the
dose of 3.5 ngldms Mce of first 25 test group received the

DXR/ (C4+C4a) +( C5+C9+C13+C17) conplex (C4+C4a): (C5+C9+Cl3+Cl7) nolar ratio
was equal to 1:1.3. Mce of second test group received the

DXR/ ( C4+CAa) + c5+ﬁser0§@tf:é7aonma'ﬁbﬁ>eon(&ﬂﬁmke&%ﬁﬁ%&tﬁk@ in Rk higr ati o
was equal to 1:1.6. Mce of _third testsegroup recei ved

DXR/ ( C4+Cha) +( C5+EReISI 7 rdghmuaprises + 849) C?'CBWCl%ﬂ@i% JoeRg Whetio
was 30 equal to 1fdﬂowMgcequallftmmtr’ﬁtlh®8) -ogFHIYPhd-€aPiosRE, tNL13-cis-retinoyl)-

DXR/ (C4+C4a) +( C5+ +C9+C13+ 17 I t
was <(-:-qual ? 2) (1 2. g%tﬁv\%' dayirof'gf}f-,\r E?%Cﬁ'df’ﬂ(@)'ﬂ'%s"f‘? ATERE h\ﬁ,{‘n‘f’)ha’[ rNr-:'at ;gt
conpl exes ni ce wedecoghihdxagnbyi-cephaspbad2-gingloettaniohn- on daync&apan@eﬁ&:@o?OO?»
WO 00/ 42832 40 PC%AJs%QQIzOQﬁ%J%BWa&% IIH&ERa){Ié)dp ?éP@egzﬁe“q'é‘gﬁ 28p egfr)éhgnt

of inhibition of cé was eva

had (738.1 73.9)the @BBUfEﬂer%@ﬁéP gedisagisnbin el tresdnientyof dancegnoup with s DXR
al one the nunber of tunour ceIIs was (431.1 57.4) x 106 and EAC growth

i nhi bition of 41?% < . In mce of first test group the nunber of

tumour cells dtas [#3HS °f@5C°I‘?posﬁ'oi‘O??“EmB'”EA@XQFWmCharﬁ?ﬁtﬁfl%eiddﬁ hpt 68d0 %

p < 0.001, and Wl¢dmmd§t®"rerﬁmehéroc%l@l‘soblRall(tml-rtehﬁ@ylP@%Ho@ﬂ)f)o—%ogfn@wth
i nhi bition of 45. eco t est of

ln m e of
tunour cells was %?n 078"93?0%9‘”1'?96 rﬂfaﬁﬂ\%"lj’fy SREANOSRI” 5|3FPB?FtB?“CBQN7 % p
< 10 0.001 and wi dd¢rosaieaenayd-ot ghdSiRb-Granmotthasol, i ve CoRéicedapeAGhEyI @At h

{umour cel 19 was %ﬁgz%hﬁ “phetona e 8- Rty S ErbaTarlsks o

p < 0.01. In nicethgfmapyifpgtire @fsﬁ mgdisapenhin thertatment ¢fisapcer.

3. The use of a composition containing doxorubcin characterised in that said
composition further comprises N-(13-cis-retinoyl)-o-phospho-L-tyrosine and
one of the following: N-arachidonoyl-o-phospho-2-aminoethanol, N-
docqsahexaenoyl-o-phospho-z-aminoethanol, N-eicosapentaenoyl-o-
phospho-2-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.



cells was (417.2 69.7) x 106 and EAC growth inhibition of 43.5,. % <
0.01. 1s . Thus, the anti-tunour activity of DXR/(C4+C4a)+(C5+C§+&m&ﬂtfmﬂ3
conpl exes at (C4+C4a): (C5+C9+Cl 3+C17) nmolar ratios 1:1.3; 1:1.6; 1:2 and
1: 2.5 exceeds the effect of DXR alone. Although the invention has been
described with regard to its preferred enbodi nents, which constitute the
best node presently known to the inventors, it should be understood that 20
vari ous changes and nodifications as mouéd be obvious to one having the
ordinary skill in this art may be nade ¥ t hout departing fromthe scope of
the invention as set forth in the clains appended hereto. 2 6 AUG 2003 41
: CLAIM5 1. Theeuse Ao i doxorub|C|n characterised in
that said conp05|tlgﬂx$ﬂ Z?Béggﬁgﬁgégif E%npounds sel ect ed anong t he
-follomnng N-(all-trans-retinoyl)-o-phospho-L-tyrosine,

N-(13-cis-retinoyl)- o-phospho-L-tyrosine,

N- ar achi donoyl - o- phospho- 2- am noet hanol, N docosa

hexaenoyl - o- phospho- 2- am noet hanol , N-ei cosapent aenoyl -

phospho- 2-am noet hanol, and N-Iinol enoyi - o- phospho- 2- anlno hanol for the
manuf act ure of G&me- the treaagnment of canger. %e use of a

conposition cont aki no characterlsed i ngChat sald conposi tion
further conprisg N > X
t he foll ow ng: hldpnoyl 0- phospho ¥ ani noé

Ykfsine and one of
docosa.

hekxaenoyl - o- phospko* noet hanol , N-ei cosapentlaeno :
phospho- 2- am noet hanol ,” and N-Ilnolenoyl 0- phosp Ani noet hanol for the
manuf acture of a nedicanent in the treatment of cahcer. 3. The use of a
conposi tion containing doxorubcin characterised ir@thatoai g cugosition
further conprises N-(13-cis-retinoyl)-o-phospho-L- iyros ne dhd qné of the
foll ow ng: N-arachi donoyl - o- phospho- 2- anlnoetha-.
docosahexaenoyl - o- phospho- 2- am noet hanol , 21, C
phospho- 2- am noet hanol , and N—Ilnolenoylngﬁgho‘. 0-
manuf acture of a nedicanent in the treatnent f c

CHoOH
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4. The use of a conposition according to any one of Clains 1 toi fgh t?e
manuf acture of a medicament for the treatnment of cancer adnini stePeBU6 2003
intravenously to a patient. 5. The use of a composition according to any
one of Clains 1 to 3 for the manufacture of a nedicanent for the treatnent
of cancer mxed in serum and adm nistered intravenously to a patient. 2 6
AU G 2003 42 6. A conmpound having the following fornula: 2 6 AUG 2003 43 7.
The use of N-(alI-trans-retinoyI)-doxoru‘pgcin (1) for the manufacture of a
t herapeutic agent. 8. The use of N-(13-cis-retinoyl)-doxorubicin (I1) for
the manufacture of a therapeutic agent. 9. The use of

N-(all-trans-ypeti I TV AT AR ) ; e

t herapeutic agent ﬁr? éo(rU)SSté ﬂgxﬁr(ggt%lg%tr%%mﬁgﬁgiedr?&b'%%{r#e:'l ﬂfseemgpul‘%cture of a

N- (13- ci s-reti noyfheraRgusicdsieet-n (11) for the manufacture of a therapeutic
agent for the treatnent of cancer. 11. The use of a conposition containing
N-(all-trans-gpeti ggé/lr%-dog(or ubicin (1) admnistered intravenously to a
manmal for the tr Rt OloN-UZrfdEsretingy!)-dexeryhidn diI) afor dhp deprufastutoat @ ni ng
N- (13- ci s-retinoythergmdicwgent.n (11) admnistered intravenously to a
mammal for the treatnent of cancer.

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 composition containing N-(all-trans-retinoyl)-doxorubicin (I)

administered intravenously to a mammal for the treatment of cancer.

12. The use of a composition containing N-(13-cis-retinoyl)-doxorubicin (II)

administered intravenously to a mammal for the treatment of cancer.



