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Bl S- PLATI NUM COVPLEXES W TH ANTI TUMOR ACTI VI TY The

(gr esent invention includes platinum conpl exes havi
AT acti vi ty, a nethod for the prepar at?‘E)T{EPZO 6/012366

t hereof , pharnmaceutical conpositions containing them

and uses thereof including the preparation of a

BISEPLATENU M L2OM PLEX E5 WITHR ARTI TO MORACTIVITY
— Pratinum conpl EXeS are anbngst (Nhe Most effective

chenot herapeutics for the treatnment of solid tunors.
In particular, cisplatin

[ ci Fheli ﬁl‘ék@rﬁtom@mlﬁﬂpirﬂ:ﬂmdﬁé”bldt?nun?%%pl'e%e@ Havehg tadgitumor
nost wi'dely used and effective antitunour agents, even

act‘i{ﬂl‘i’}dgﬁ b fh R RN tHed b?épzﬁﬂtlbﬁ thbf RS ah&ﬁa@&)’t%eﬁ & Hpositions

fects. Tunmours that can be treated with th

coﬂﬁ%lﬁgn@&h QAENIses RhbRV 1%ﬁld1ﬂ% 3h¥ pr@bé‘{‘&@% @f‘ﬂ medicament
head/ neck tunmours. Since its introduction in therapy,

usé&fu? PRt trBAM ARST thltfouds ug of el ection for the
curative therapy of germnal cells tumurs and for the

Pr PRI VonleRéN Yie/ @nonBSF BRY mdit QYf%rcﬁvELUHélﬂﬁ&herapeutlcs
Successful treatnent with Cisplatinis limted nainly

forduetHeo theafmédt thet S&oTed t uidMbréel Im bepafRular, cisplatin
drug-resi stant. Moreover, the ngjority of solid tunors

[c1(;fd3f:hﬁ%éﬂﬁa|nﬁnbbﬁﬁmlﬁﬁdlpﬁ -COUY st 6f e albst Widely¥ hised and
are not responsive to cisplati'n or other chenotherapic

efﬁgﬁ%sar{tﬁurﬁ/&ﬁga &dbs, GvendaipRishc s @iﬁhﬁ@t‘ra@bﬁltlﬁsaﬁ%cted by
Pl ati num Based Antlturmr Drugs, Chem Rev. 1999, 99,

sevde 3ideA@%Tectd.N TomSAIrst ﬂldtd@ﬁ‘ﬁ' by @kadedN WiLIE OfHRs eﬁ‘l@élcament
with reduced toxicity, a wide antitunor activity

coRpREE UBsABR, d%\(@kﬁ ofhladdeS S ah &S i a@NER kWM fllnours. Since its
cisplatin, a nunber of anal ogues have been studied

intP¥@ictidifin BidrapecasFatin MRS edf therdraghiv@et®6hn or the curative
second- generation platinum conpl exes 'showi ng an

T AR5 G ST g g i o
in I@'v@iy AL EATISRSedsTuBite8fméMew MBI diSplatifais 1afited mainly due to
the fact that some tumour cells become drug-resistant. Moreover, the majority
of solid tumors (for example lung, colon-rectum and stomach tumours) are not
responsive to cisplatin or other chemotherapic agents (E. Wong, C.M.
Giandomenico, Current Status of Platinum-Based Antitumor Drugs, Chem.
Rev. 1999, 99, 2451-2466).

In order to identify platinum complexes with reduced toxicity, a wide
antitumor activity spectrum and devoid of cross-resistance with cisplatin, a
number of analogues have been studied over the last decades. These efforts
have led to second-generation platinum complexes showing an antitumour
activity profile similar to cisplatin in clinical studies. Among them,
carboplatin, the second platinum complex to enter the market, has an

antitumour activity spectum similar to cisplatin, while being devoid of its

toxicity. A third-generation platinum complex recently introduced in clinic is
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antitunmour activity spectumsimlar to cisplatin,

whil e being devoid of its toxicity. A third-generation
w@bk@uiom4ns conpl ex recently introduced in clini BCT/EP2006/012366

i soxal i pl ati num O her conpl2xes under study are

AVMDO473 and satraplati num Nevertheless, it seens that

oxﬁﬁgi—’altﬁ{urhhé?ﬁeraﬁ%p% u‘h\d%F ‘s‘&{HizsaIIehﬁl\/ﬁ?b@?]? ﬁﬁ's%ﬂ%p?aftmum

erapy wt ) none

N e‘?ﬁﬁ?@sség cfﬂ%?%n tﬂﬁt 'h %e§ee%‘3ﬁ%ﬁ’e§ hgg&%ﬁ‘es BR¢ main

as it e onse tUﬁDUf re

prgﬁl%ﬁ“ bf tﬁ@oﬁﬁ?%qfr\&% cﬂhﬁﬁﬁ ciial eghid G trﬂlteﬁ{ if}{égr%videned the

exes curre use herapy I's th
pahrgfr é@g@gﬁg%@%@ﬁye%%rsbpgﬁ gaéa:l thﬂr%d‘ﬁégé Ctjf]@ %ﬂsét of tumour
reﬂgﬁ? proteins. The kinetics of this process depends

e contact tinme and nore than 90% of the drug

bi ngis, y1 é %%t&?ﬂg%E@o '&eﬁgg]vw f{i;nlr 126G A 00 cc;m léyeg Gurrently

irrever asma pro ns can re

L B e

AT R i DSBS
kuié} #S%Ptclg% égelqsﬁco %&ﬁgi@ n%cscgt @g:aqld V\ﬂoP?tl?arﬂ%O% of the
L SHabFs 5ol SERARRANNE PN fyerv

g %éﬁnﬁcgfbtm:%tsﬁuﬁwa 2 K @mpouncs i
huhgz{ﬂ)}al;r? sChJ%!baﬁé ! ‘ﬁgdcp)ﬁl{dieggﬁ@ eR%? fen2 ViiI2H N0 §¥9_1674,

no I'irgan Tat'hum at orrs
LT 0 " 0L B 17
S, RSN M s
Us! 90ty 039eSd in US 6,613,799. The compounds dlsclosed in
US 5,117,022 can be incorporated in liposomes, whereas the complexes
disclosed in US 6,613,799 have high specificity and selectivity for the tumour
cells when administered in a contrast medium such as lipiodol.

Bisplatinum complexes wuseful for the treatment of tumours
characterized by the presence of a diamino or polyamino ligand that links the
two platinum atoms together are disclosed in US 4,797,393, US 5,107,007,
US 6,022,892 and US 6,596,889.

In particular, US 6,022,892 and US 6,596,889 disclc;se bisplatinum
complexes characterized by the presence of a polyamino ligand. These
compounds have a potent cytotoxic activity towards cisplatin-resistant murine
and human tumour lines, such as the L1210/CDDP murine leukemia line and

the A2780/CDDP human ovarian carcinoma line. The in vivo activity in a

cisplatin-resistant experimental tumour is also reported for these compounds.
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conmpounds have a potent cytotoxic activity towards
cisplatin-resistant nurine and human tunour |ines,

WG owh/0zi13 he L1210/ CDDP murine | eukem a | i ne aPcI/EP206/012366
A2780/ CDDP human ovarian carginoma line. The in vivo
activity in a cisplatin-resistant exper| ment al tunour

It ﬁeafglr%g%ﬁepﬂ%ntt gﬁ'l tilglt | oﬂaﬁedsﬁb?oun ﬁﬁln‘?ip{ﬂn'tcﬁlnfheo resence
o e O SIS AL U 22
SR 8 BB ST b, o

be'eH fdﬁ%dp{k?a?gme"‘ml@ﬁo@'& &M{%Wméh 1?‘?%@'119 Keqﬁgﬂ?\ alQater and

terns un oes rapid rogresswe egra

l§19h9'1 S eRBRAY dc%l rbt%ﬁﬁ oﬁ{ﬁiteaggpol 2p ?n(fréﬁ’d njﬂfogresswe

he reno aI pI at num no

degk&ﬁﬂfbn Tgegﬁ/es Ehﬁﬁc ro%ﬂ@eﬁ?‘?ﬁ (% vd %‘b@h?e% ﬂerlvm)é from the

onsequence~of em ca e conpl e

refn'?) LSS ecuﬁg ﬁog}éﬁ’llh %‘ﬁidr'] %Eie%narp&é%med to

ogen us no con Ieoph

fo?ﬂéigcﬂ daag(s)ﬂ%]e‘ﬁ '@%egﬁlﬂﬁf eve 9%?1%@%*@?@“5 in the plasma,
prSEﬂH?/Udl%stot ﬂlehluffﬁg ltl%?i”&lt reg'fcﬂlg'ggog.E ﬂpcﬁgl:é(lﬁgrtﬁﬁ'%&ftam thiol

Is”interaction. eral Ion In

anh%ﬁgﬂleé%cthhfs g réx%l[‘{{é)q(\;( e{:yc‘ét? n &J 5(;1?1 {)Ige'f’%sgaﬂgs 1e high

ns can I fpair |vene oun

blh&ngl“fé%@ﬁ of HHE ﬁq%ﬂlﬁuﬁ’lh&;rﬁé8{lﬁ?§ ftﬁ hﬂﬁ?a% RsnfY gﬁc}tgfds%bably

exes whi c not presen ese unt avour

prOMRES le?%teﬁﬁ'ﬁ rrc'ehfésl%‘f) @‘a@ R)lhbleen ﬁﬁg&{rﬁ% tand the high

I nvent 1 on as now suarpri |ng

irrdyERYiBYe Bﬂﬁ%ﬂ%g?%@fﬁ&&?ﬁs%hﬁeﬁnﬁ pof tﬂ% é’f’f@éﬁ@&?es?fof the

certaln ds int

co&?@ﬁﬁid@aﬂq' A ERY el Ferd! i qh@ﬁﬁﬁt@ 19% for ﬂ)%éfatt dofplexes

ti num conpl exes cite ow a

wl?x’cﬁt%id hBﬁ’%}e@gﬁpﬁle@E%@v&ﬁ’%L@?rdﬁ?{ ig{ 1 nation and ar e

eto It tunour rowt n-vari ous experl nment al

?g?%)s\?mdlﬁgﬁggﬁ gr@RﬁH?g?gﬁ %ItC??I}tl 1?1%9%?19 ﬁt RaY oW Grprisingly been
found that bisplatinum complexes characterized by the presence of certain
carboxylato ligands in the platinum coordination sphere bind plasma proteins less
than the bisplatinum complexes cited above, show a better stability in the plasma
towards deplatination and are able to inhibit tumour growth in various

experimental models.

The compounds of the invention have the following general formula (I):

NH, NH, ] 2

RCOO——Pt—— NH, - (CH,), - A - (CH,);, - NH,——Pt—OCOR | .2/p Q-

| NH, NH,

M
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Ris selected fromthe group consisting of

(G -C25)al kyl, (C2-C25)al kenyl, aryl, (C7-C10)aralkyl;
wo2ang7wiar e each i ndependently an integer of P@DEP2906/012366

eight; pis one or two; A isd4selected fromthe group

consisting of -B-, -B-(CH2)r-B-,

-Bg 1EhB (CH2)z B-, wherein r and z are integers

from 08, Bis a -NRL- or a -NR2)2 + | /pQ p group,

0 150 Relbdes! B Ogyt@ggg%mltﬂ; ssstile SeFe (i Conatiy,
(ngfgz{mgﬁ?l? r[#la;qﬁg)r | 'aéaqal)lgﬁlm ée i Ogl Idz aﬂl ?plafg,
ot AP SEURATSHLRIGHE, oRSHEREPRR o (3

wherern ént | y

frow% ai}ow and R4-O SC3 wherein R4 is .
d%el With the proviso that, when Qp is
e ot pd J%Qgeﬁhlf?&lndqh D00 vohAdlilE: oF LB! Cm-(CH,).-B-,

sul pha rogen sulp ora

RS Fheimyenti 8pg3 50 ﬁ?@%@ﬁ%% 8 B isa -NR-

I'ast eredners o € cornpounds of

or! grn}d Rz H) 1 aﬂge’ t%‘? (G Qgﬁl)cﬁllii?l 15‘532?:@&0 (ftfrahghﬁydrogen

or br blue from car bon

(CRE) 8118’1' zglélC?jach b i ERRAOF hha' e P trom
hyg&_;&@ l(%l] Xe3LQy! » hal ogen, (G- C4)ani nocar bonyl
- ; er in

and Ro are independently H (C -C
A0 Tt SRR, T SIEPEE B gy e

B b5 TR g sk, GO, e €AY R same
mé)a(?‘}ihgyﬁg lﬁ/, ihﬂEﬁéﬁd@ftBﬂfrom one another, and R*-0-SO;” wherein R* is
(C1-Cyy)alkyl
with the proviso that, when Q is selected from chloride, bromide, iodide,
nitrate, sulphate, hydrogen sulphate, perchlorate, R is not (C,-C,4)alkyl.

The invention also comprises the enantiomers and the diastereomers of
the compounds of formula (I).

The term (C;-C;s)alkyl means a straight or branched alkyl residue from
1 to 25 carbon atoms, optionally substituted with from one to five hydroxy
groups, (C;-Cy)alkoxy, (C;-Cyacyloxy, (C,-Cy)alkoxycarbonyl, halogen,
(Cy-C4)aminocarbonyl -CONR,R,, wherein R, and R, are independently H,
(C,-Cy)alkyl and aryl, (C,-C4) alkylcarbonylamino, -NR,COR,, -OCONR,R,
wherein R, and Ry, are as defined above, -NR,COOR_ wherein R, is as defined
above and R, is C;-C4 alkyl, aryl; said alkyl chain being optionally interrupted
by 1 to 12 oxygen atoms, with the proviso that when the number of said
oxygen atoms is higher than 2, they are separated by at least 2 carbon atoms.

The term (C,-Cjs)alkenyl means a straight or branched alkenyl residue
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by 1 to 12 oxygen atons, with the proviso that when

t he nunber of said oxygen atons is higher than 2, they
wW@e@70eReF at ed by at | east 2 carbon atonms. TheP@BEP2006/012366

(C2-C2s) al kenyl means a strabght or branched al kenyl

resi dueconsisting of 2 to 25 carbon atons and

co&?ﬂghﬂér&n@ tBrf(?le%ﬁb o, ﬁoﬁﬁsumuf claﬂpﬂflinéfﬂ%l?n qogp ked({ﬁ%rl]g bonds,

i ndéepende s configurati

eagpgghgfe émgﬁ(?wgon egbﬁiéf}%eﬁﬂerl‘fl%ln? al L &U@ﬁé gﬁﬁffguratlon and the

roxy group

B
i 8 gy o R, s
_kay‘f @?%ﬁﬁn% ?ﬁé gg%e?g{ﬁ’e ﬂpg ttlfysa’i g“(:h-y %lkyl and aryl, -
NI@'(E@}%’,m (9@6 ?Jg{%élaﬁ%bgﬁggénéﬂ% s defined above, -NR,COORc

noca car ony am no groups

wfgegrg oIn{ Egr dr;g‘tﬁgelﬁ) e(t){leg arl?%ﬁyfﬁlpr é Jlﬁgg‘eﬂ?l w1th the proviso
thﬂ‘é{]ﬁ&yF%‘S?LS“&?%‘#O*@%J&D&‘!‘E*&Q;8%2?*“"3{22?2'Mf/ ipramine
all{%&meli‘&%é}ﬁgﬂxl%&?n%ld %J@yﬁé@é}}gﬁ?@%@?guﬁ ?fé{t be Jjgked to
thecélaI?Jera }f/r?s;ﬁ)‘?t}ﬁggbcé?ﬁ& abép%enﬁl)egr%{ug'é:y; :oﬁenyl

% ofub RS PRab ol TP N BebE: S oot eroup

un@@ﬁé‘tnuiéd |63 Qﬁb'gc}?tu'tesd LORN' Gk J4E ¢ ﬁ;eg fsﬁ?%tll'tru%?sd’selected from

nono- unsatur on unsat ur a

haf(%gee{ e{ur dar n at t}g[ycﬂ'toﬁgr éttQ’ ?1%9@3@@" 1WSacyloxy,
(© '%ﬂ‘éé%%‘é?“é@ac.<§§: '%‘@2‘??%‘“@3%‘: <°?42P9’s%rea<@%;¢9%¥fjd;‘“yl s

A I Bl R i
indehed SRR d (docosanoi ¢ aci d) l'i gnoceric

Preferably, the R group taken together with the carboxylate group to
which it is bound is the residue of a saturated, mono-unsaturated or poly-
unsaturated fatty acid. Preferred examples are: saturated fatty acids having 10
to 24 carbon atoms such as, for example, capric acid (decanoic acid),
neodecanoic acid, lauric acid (dodecanoic acid), myristic acid (tetradecanoic
acid), palmitic acid (hexadecanoic acid), stearic acid (octadecanoic acid),
arachidic acid (eicosanoic acid), behenic acid (docosanoic acid), lignoéeric
acid (tetracosanoic acid), 15-hydroxypentadecanoic acid, 16-hydroxypalmitic
acid (16-hydroxyhexadecanoic acid; juniperic acid), 6-hydroxypalmitic acid,
(R)-7-hydroxyhexadecanoic acid, 17-hydroxyheptadecanoic acid, (S)-9-
hydroxyoctadecanoic acid, (S)-13-hydroxyoctadecanoic acid,

12-hydroxystearic acid (12-hydroxyoctadecanoic  acid), erythro-6,7-
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acid (tetracosanoic acid), 15-hydroxypentadecanoic

acid, 16-hydroxypalmtic acid (16-hydroxyhexadecanoic
wa@eood/o7i4uhi peric acid), 6-hydroxypal mtic aci dpCT/EP2006/012366

(R) - 7- hydr oxyhexadecanoi ¢ acéd,

17- hydr oxyhept adecan0| c acid, (S)-9-

RS YSHPRRATOI AR Shiko- T AR ML aa%Z%ZE?}“@fO-W-
dﬂﬁﬁdr@*yg@&#‘c}fﬁ i, U O i i
erﬁbp 50@/ l@?dtjo‘i 8Gtafec AL i 1d 12{11|%>n0 1insaturated fatty acids

ecan0| C acCl

ha? ré? 'ﬁddrﬂygé o[éy?f t(iaaq 81?%9@15 cg& agmcn id! %?fo i@t§g>ﬁ:tadecenow

acl aving rrom car on a

ooR0E B, Jo AR GRS R 12
hyggcﬁégﬁgﬁl ?\Ef:daggéagz:rc %Ué{f f(‘é safﬁ Qio(cg'sén&% QQ S%‘?#f%nsaturated

urate acl such as

fatgg :ag d‘(scéu%hcdssl r?ol%xcogé@ggfsaﬂaggg' & tQ&ééja)d'letlndlg%c?@)a'lﬁfo‘fedaldlc

trans rans en0| C acC

acld ”@ka‘?&' ¢ r%ﬁk‘b f'o%t&deg:a? &019 %@rdﬁ 5%8@@3@0%&1' YR, Eis, cis-

nol ént c aci

9 %tlgldc?cci?&éda?ﬂgh&cac' g%léi)l ' n?'lﬁ?cﬁgﬁi dicaay d (cis 0(53 ,c1s-6,9,12-

rans, trans-9 ecat rienoi caci

oc?ard%%gir i€ a“’a,cfid) ?@91&‘?@%1% 09 Fel Ssétlraﬂgj%&an%,t;glgs 9,12,15

€l COSa raenoc ) CSCSSCIS SC

oc{ad]e%aé'ilgno%cosgc%?t aeﬂf’dcﬁn %g Eg@%i 1o(8issis.cis cis-5.8,11,14-

'S, ClS,cis,cC otosahéxendrtc

cidipltagile pdR)efh Byl FELL AT Gonppmentpengle acid
TSR 2 T 16 B S, (DA
BRGNP G i °"°8°3>§ HESHSITREL. | n wni ch

ol PRAIck § Reioin: SoRet &if 9y efgh Sighdef, S7fiihebIRuiphate,
n—ggt%s(u%hgt)es n'\m@y*ls&lgﬁage), %—%’Udgéﬂgﬁﬁh%}é'M’r‘ti%ularly preferred is

dodecylsulphate.
Particularly preferred compounds are those in which the H,N-(CH,),-A
(CH,).,-NH, moiety is one of the following residues:
H,;N-(CH;)3-NH,+-(CH;)4-NH,
H,N-(CH,)3;-NH,+-(CH;)4-NH;,+-(CH;)3-NH,
H,N-(CH;)s- NH,+-(CH;),-NH,+-(CH,)6-NH,
H,N-(CH3)s- NH,+-(CH3)4-NH;,+-(CH;)s-NHs.
In the present description, the expression "the residue of" means a
radical, i.e. an uncompleted covalent bond form.
Examples of compounds of the invention are:
{u-(1,8,11,18-tetraazaoctadecane-N IN! 8)bis[trans-diamino(hexanoato-

O)platinum(II)]} tetranitrate



H2N- (CH 2) 6- NH2+- (CH 2) 2-NH 2+- (CH 2)6-NH 2 H2N- (CH

2) - NH2+-(CH 2)4-NH2+-(CH 2)5-NH 2. In the present
wa@le®eonipts on, the expression "the residue of NREREPAW06/012366

radi cal, i.e. an unconpl eted’coval ent bond form

Exanpl es of conpounds of the invention are: {m(l,8,|

L5?5P§$}}’§%?a?g’w£%%% 'caf}@-'l\?‘%ﬁ&?g)ﬁﬁﬁns-diamino(octanoato-

hexanoat o- pl'at i nu

0)?%%;?\,\;#&1‘1%3%%&&%& 11, 18-t etraazaoct adecane- NI, N

I'am no(octanoato- Oplatinun(ll)]}
15y BTG Btk Re PR A oot
ORFRIERINEfatetdidate. & Undecancat o0y pi ati num(11)]
L T QuBdacpeoat faddbadecine N AP bREHAAEA0C adetane,

b\'$]transdi am no( dodecda plati num(11)]

di?ﬁ&hgg%ﬁ%ﬁ?@?ﬁgiﬁém%ﬂﬁ} tbtratfidbEdd g aoct adecane-
L : ] . 18

t Ie? ﬂa‘?@ i(’ %I’(rel Ic:1 éﬁ%a% eé’;{%o?l%e@?&é‘-?\?"ﬁ]}ls ?)l)%esl[trrgg%ho ct adecane-
N . : Py : ) i Ol
dld}hﬂnd\d@ﬁé@drﬁhw?@zQﬂi@gﬁfn(‘f}i]f}ll’%'_n%%liecarga‘%% atinum(l1)]}

tetranyristate tetraazaoct adecane- N
CetFanyriStare (ni 4 8 et adzioct adecar

et g & R R P g B et acecae.
iR oato OpfhiARIT. Bl Saediilcald nur( 1))

etrastearate {m(: -tetraazaoctadecane- N1, N
1) 3080 SRR e )R A o

O)bARh(115T) HeBEniiRidthito! eat o-

{u-(1,8,11,18-tetraazaoctadecane-N I N! 8)bis[trans-diamino(palmitato-
O)platinum(II)]} tetrapalmitate

{u-(1,8,11,18-tetraazaoctadecane-N IN! 8)bis[trans-diamino(stearato-
O)platinum(II)]} tetrastearate

{n-(1,8,11,18-tetraazaoctadecane-N',N'®)bis[trans-diamino(oleato-
O)platinum(II)]} tetraoleate

{u-(1,8,11,1 8-tetraazaoctadecane-N' ,N's)bis[trans-diamino(linoleato-
O)platinum(II)]} tetralinoleate

{pn-(1,8,11,1 8-tetraazaoctadecane-N',N'*)bis[trans-diamino(linolenato-
O)platinum(II)]} tetralinolenate

{u-(1,8,11,1 8-tetraazaoctadecane-N',N'®)bis[trans-diamino(cis-
4,7,10,13,16,19-docosahexenoato-O)platinum(Il)]} tetra(cis-4,7,10,13,16,19-
docosahexenoate)

{n-(1,8,11,18-tetraazaoctadecane-N',N'*)bis[trans-diamino(cis-5, 8, 11,
14, 17-eicosapentenoato-O)platinum(I1)]} tetra(cis-5,8,11,14,17-

eicosapentaenoate)
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O Oplatinum(11)]} tetralinoleate 1 I S{m( 1,8,1 1,1
8-tetraazaoctadecane- N ,N )bis[ r

w0 odibamiso(l i nol enato- Oplatinun(il)]} PCT/EP2006/012366
tetralinolenate {m( 1,8, 11818-tetraazaoctadecane-
N1, N 18) bi s[?r "5-diam no(cis- 4,7, 10,13, 16,

10, 1455315 PEEB Bl RUARHEA) M bisl gt e ricinoleato-
ol TR RReLRIRSRAR | O P LY
1 13HECE 3L EAS PRI A hols Pl Wiibins 16
hy e P SRR G B0 |t fdrpyy hgxadecanoate)
}\Et ',‘@E-glg%;g[ol't,fgﬁgt_ré{:‘%aﬁ%}acge(caﬁéfﬁsﬁ SbidAZARARRBIL(R, 9)-
h@%gﬁﬁggé%ﬁgg%—@ﬁ%ﬁiﬁhm]g lut'&rlgt gﬂ (#;, §5-‘?1tyrd%xyoctadecanoate)
3 - B AEE A s AR DR % el o danoato-
ol A N R b o "
(m gt B 051 SRR 1 RReing NN bl e p b Finoato-
Oyt BE R cdocane. ity e
Lot ARgLED A BT R ERER R ) REObLI R dinlnigpdecanoato-
O}k hEIb SRR £ 15167 &t rabzaoct adecane-
N Ml oo e O AL L))
di it (uhe A ABSEYATLRRM(ID)]) tetraundecanoate
{n-(1,7,12,18-tetraazaoctadecane-N',N 18)bis[trans-
diamino(dodecanoato-O)platinum(Il)]} tetradodecanoate
{n-(1,7,12,18-tetraazaoctadecane-N' ,N'*)bis[trans-
diamino(tridecanoato-O)platinum(II)]} tetratridecanoate
{u-(1,7,12,18-tetraazaoctadecane-N',N 18)bis[trans-diamino(myristato-
O)platinum(II)]} tetramyristate
{n-(1,7,12,18-tetraazaoctadecane-N',N 18)bis[z‘rarzs-diamino(palmitato-
O)platinum(II)]} tetrapalmitate
{n-(1,7,12,18-tetraazaoctadecane-N' ,N'®)bis[trans-diamino(stearato-
O)platinum(II)]} tetrastearate
{u-(1,7,12,18-tetraazaoctadecane-N',N'®)bis[srans-diamino(oleato-
O)platinum(II)]} tetraoleate
{n-(1,7,12,18-tetraazaoctadecane-N',N'®)bis[trans-diamino(linoleato-

O)platinum(II)]} tetralinoleate
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tridecanoato-OQplatinun(ll)] } tetratridecanoate {m(
1,7, 12,18-tetraazaoct adecane- N1, N18)bis[ r

w0 odibamiisho( nmyri stato- Oplatinun(l1)]} tetrangCT/EB1006/€12366
11 {m( 1,7, 12,1 8-tetraazhoctadecane- N, N )bis]
r-7"5-diamno(palmtato- Oplatinun(ll)]}

}\l(let mg@lﬁn} ?frge'té%qézaa#’cﬁagé%%‘gé\gf%'m)gggﬁzfgﬁﬂgﬁ%ﬁﬁ@gnolenato-
0)?)%@@}3@?"1‘1]5}‘3@?{3%81&&[1 12,1 8-tetraazaoct adecane- N

am no{ol eato- Oplatinun(il)]}

T A R
4 0N Seeah oo B EOTESEIALERNT 10 3 1015

i ate {m( 1,7, 12, 18-tetraazaoctadecane-
dokﬁ%"{@é‘)eggl%@r "5-di am no(cis- 4,7, 10, 13, 16,1

2&1?@?qgﬁggﬁg@@hﬁa%ocﬂc?etchﬁéé?&'!NDS}bi},[th%f-ai(a%%iﬁb(‘cil’s, 8, 11,

docosahexenoa

| g - , ; )
0 Al eTe % 190 s
; - - i nu
elct]og?é%n(t%rgo%g%g’ 11,14, 17- eipcosapent aenoate) {m( 1,7,

12, }, 8-t &t NI ANLRVRLSE2r . e s .

v ST A AL B e camino oo

| gyl . 7,12, 1

OpFE RN ERaficiiie 'N18)bi's [ r "5-diamino( 16-

hyd i ﬁg%hf)f?q%gt%gggifdc%%c%%w ;7(’“78591}) [t}arfse-afa%ino( 16-

(16- f dxyhexadecanoa _ .
R e N R T D)

(12 gﬁ'@? yd[ é’-’fé(t?&éz%%%?aad%‘&g{'{ﬁ),]\(‘l‘l{,/% ﬁﬂiss?%m%.,dsiamino( 12(R,S)-

10, Yadazat etradecane-

hya%@gc@&(&%ﬁag&ﬁmblatinum(II)]} tetra (12(R,S)-hydroxyoctadecanoate)

{n-(1,5,10,14-tetraazatetradecane-N ! N'""bis[trans-diamino(hexanoato-
O)platinum(II)]} tetranitrate

{n-(1,5,10,14-tetraazatetradecane-N I N"bis[trans-diamino(octanoato-
O)platinum(1II)]} tetranitrate

{u-(1,5,10,14-tetraazatetradecane-N ! N'"bis[trans-diamino(decanoato-
O)platinum(II)]} tetradecanoate |

{p-(1,5,10,14-tetraazatetradecane-N',N'*)bis[trans-
diamino(undecanoato-O)platinum(II)]} tetraundecanoate

{u-(1,5,10,14-tetraazatetradecane-N I N'Ybis[trans-
diamino(dodecanoato-O)platinum(II)]} tetradodecanoate

{u-(1,5,10, 14-tetraazatetradecane-N' ,N”)bis[trans-
diamino(tridecanoato-O)platinum(II)]} tetratridecanoate

{pu-(1,5,10,14-tetraazatetradecane-N I N"Ybis [trans-diamino(myristato-

O)platinum(Il)]} tetramyristate
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OplatinumIl)]} tetranitrate
{m (1,5, 10, 14-tetraazat etradecane- N1, N14)bis[/r
WO odibamiso( oct anoato- O platinun(ll)]} tetranP@T/EP®06/012366
{m(l,5,10, 14-tetraazat et raddcane- N1, N14) bi s[ ?r
n5-di am no(decanoato- Oplatinun(ll)]} tetradecanoate

§gl* g{[utl{ISS 1 i,14-}ét'r%§iart@t?§@éc%tnreaﬁe Mis[Va l—ﬁli)a]mifo(palmitato-

dnsdiam no( undecanoat o- Q) pl‘at1mnu

O)hféwgﬁgﬁg&%‘f’gmtﬁté 5, 10, 14-tetraazat et radecane-

I'am no(dodecanoato-O platinumll)] }

e T T S S e S

S I am no ecano

O)i)}%ﬁﬁﬁlﬁglegﬁ%%g?eta?at{em( 1,5 10,1

. Iclat raazatetradecane- NI, N1|4) bi s[ _
B AR A MR A e
OM@?@%@F%}Q@&&?WH: at50100)12 ?falt P:\g(z !’;11 231 ;; adecane-

ML, Ml L 60 9L ess MO D i B ot

tet t et raazat raagecane-

oW R Qg?}galn{gﬁaﬁn?g%d}g(ol eato- Oplatinunm(il)]}

etraol , 9, 10, 14-tetraazat etradecane- N
0N a5 dhomeakidcnb e s Pl A ot
ohmitil rgmmidiap nol et
10 PSR AERGR e ) Ao aminais
4=?%,@f{%’?i2{1%_88(55’%%%;?8}%’2{’(%&%2?@%{%1“(3”)'3 Pléia (ElsS24,10,13,16,19-
docosahexenoate)

{n-(1,5,10,14-tetraazatetradecane-N' ,N'*)bis[trans-diamino(cis-
5,8,11,14,17-eicosapentenoato-O)platinum(II)]} tetra  (cis-5,8,11,14,17-
eicosapentaenoate)

{n-(1,5,10,14-tetraazatetradecane-N',N'")bis[trans-diamino(ricinoleato-
O)platinum(II)]} tetraricinoleate

{n-(1,5,10, 14-tetraazatetradecane-N' ,NM)bis[trans-diamino(l 6-
hydroxyhexadecanoato-O)platinum(II)]} tetra(16-hydroxyhexadecanoate)

{u-(1,5,10,14-tetraazatetradecane-N',N'*)bis[trans-diamino(12(R,S)-
hydroxyoctadecanoato-O)platinum(II)]} tetra(12(R,S)-hydroxyoctadecanoate)

{p-(1,5,10-triazadecane-N',N lO)bis[z‘rans-diamino(hexanoato-
O)platinum(II)]} tetranitrate

{ u-(l,5,10-triazadecane-Nl N'"9bis[trans-diamino(octanoato-
O)platinum(II)]} tetranitrate

{u-(1,5,10-triazadecane-N',N 10)bis[trans-diamino(decanoato-

O)platinum(IT)]} tetradecanoate
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{m (1,5, 10, 1l4-tetraazatetradecane- N1, N14)bi s
trans-di am no(cis- 5,8, |
WO 204/01131%i cosapent enoato- O pl ati nun(l1)]} tetPEI/EP2006/012366
(cis-5,8,1 1,14, 17- eicosapdit aenoat e)
{m(l,5, 10, 14-t et raazat et r adecane- , N14) bi s[

et 1B er IO SRS e ) IQWWE%#AM% dechno
O)ﬁlilac}r oxy ﬁllilg ég@ﬂggg&ﬁ@kq gt( |1ﬁun(l )] } tetra(
?ﬁd@%"@ PRARPLATFL Y Sohislipans-famigpygigegencato-
O)hi% Lﬁﬂéﬁéééﬁéézf@n& 5 atinun(11)]}
ot 3'Fl‘@éé’ﬁgﬁﬁéﬁ%ﬁligﬁeo%?@?@gﬁﬁéf% didfhingtidicomnsets:
0)&9%5{{%1212@2238{5)&1%#%@%} ;?t Sr gg‘;( dila?n ﬁo( oct anoat o-
O) pI{ @t (1§ oty Ozlz}adtegﬁr{&ﬁ@}lWHQ@ISEt%;zs-diamino(myristato-

tTi'azadecane-
O)&’ W‘E‘P@%ﬂ? E‘%ﬂﬁ%ﬁ’? t%tlg (0 eranbeane N }, NL0) bi ]
et B SO AOBE ARG S LA g phipitato-
ORISR s O ez adecant: i, n) bi s
L RS R )i okt
O} f*ﬁ‘*u'ﬁhﬁﬁ}”t%%%? # Zzaﬁ’eﬁéﬁé' ”‘&2" 'N'l%% bisf "
et R A AR AR B Rl A ke lglolgares ¢
OYpiMTm{1H) B HRAbRLE" at O
{ p-(1,5,10-triazadecane-Nl,Nl°)bis[trans-diamino(linoleato-
O)platinum(II)]} tetralinoleate
{pn-(1,5,10-triazadecane-N',N'®)bis[trans-diamino(linolenato-
O)platinum(II)]} tetralinolenate
{u-(l,5,10-triazadecane-Nl,N]°)bis[trans-diamino(cis-4,7,10,13,16,19-
docosahexenoato-Q)platinum(II)]} tetra(cis-4,7,10,13,16,19-docosahexenoate)
{n-(1,5,10-triazadecane-N', N'%)bis[trans-diamino(cis-5,8,11,14,17-
eicosapentenoato-O)platinum(I1)]} tetra(cis-5,8,11,14,17-eicosapentaenoate)
{n-(1,5,10-triazadecane-N' ,N' ")bis[trans-diamino(ricinoleato-
O)platinum(II)]} tetraricinoleate
{n-(1,5,10-triazadecane-N',N'*)bis[trans-diamino(16-
hydroxyhexadecanoato-O)platinum(II)]} tetra(16-hydroxyhexadecanoate)
{pu-(1,5,10-triazadecane-N' ,N'®)bis[trans-diamino(12(R,S)-

hydroxyoctadecanoato-O)platinum(Il)]} tetra(12(R,S)-hydroxyoctadecanoate)
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)platinun(ll)]} tetrastearate {m(Il,5, 10-tri azadecane-
N1, N10) bi s[ trans-di am no(ol eato- Oplatinun(il)]}
W@ eqoravl4ente {m( 1,5, 10 tri azadecane- N1, N10) bPGI/EP2006/012366
trans-di ani no(linol eato- O pRatinun(l1)]}
tetralinoleate {m( 1,5, 10tr| azadecane- N1, N ) bi s

P TR ek age L AT g
S e

& ARSI NA  po
b PRSI )

(7 i fﬂ%@%ﬁzﬁ@grtag%@% g
AR AT o rpannteo o

O) p! td}éf‘%'ﬂnll idéc%'hﬁxl ?fk?'%‘{ rans gﬁﬂﬁﬁﬂl@at €)

tri aza ecane- I am

P G ) AT i

16 O Bgoe e g aneoteie V) iU Bl afio Butyrato-

0)@5@%@@]2 &ga{eg%%e{ mN( &Ilg) bllg[ trans-di am no(l 6-

hydﬁ%@%}% z?ntliét@a?h?é ?g&%’el LV, N3 J6ib[Adns-diamino(butyrato-

o)g)Pat}n{lrgﬁqH}\ ?%%fﬁ {%cane N, , N14 )bis|

rans ydroxypalmtato Oplatinun(il)] }

et (Al 10yl qyameg AlgBLad e |V ByB[ T ARG Bty Vato-

Nl 0) [Ttrans m no

0)@@@:&;;}1@@931&%%& feat | nun(l!)] } tetra(

Imtate {m( 1

. aggt Q?g%@ﬁ"gf(' gff&é?dgﬁg Nm]\im)%lﬂ'trﬂns diamino(butyrato-
O)platinum(II)]} tetrabutyrate

{n-(1,8,11,18-Tetraazaoctadecane-N ! N'"®bis[trans-diamino(caprylato-
O)platinum(II)]} tetracaprylate '

{u-(1,7,12,18-Tetraazaoctadecane-N ! N'®)bis[trans-diamino(caprylato-
O)platinum(II)]} tetracaprylate

{p-(l,S,l0,14-Tetraazatetradecane-N',Nl4)bis[trans-diamino(caprylato-
O)platinum(II)]} tetracaprylate

{p-(l,5,1O-Triazadecane-N',N’O)bis[trans-diamino(caprylato-
O)platinum(II)]} tetracaprylate

{p-(1,8,11,1 8-Tetraazaoctadecane-N',N' 8)bis[trans—diamino(caproato-
O)platinum(II)]} tetracaprate

{u-(1,7,12,18-Tetraazaoctadecane-N 'N! 8)bis[trans-diamino(caproato-

O)platinum(II)]} tetracaprate
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Oplatinum11)]} tetrabutyrate {m (1,7, 12,
18- Tetraazaoct adecane- N1, N18) bi s|
wo e@n®7ditmm no(butyrato- O platinun(l1)]} tetrBGUER086/€12366
{m (1,5, 10, 14-Tetraazatetrddecane- N1, N 4)bis[trans
-di am no(butyrato- Oplatinun(ll)]} tetrabutyrate {m(

r B SR B A et i’% FhNE ?55{?@%5&%%%@ gproato-
z - NI, N18) bi
Oty finis flé%ﬁ‘t#%?oaoco; Bl atinun(11)]} yorel
teth C@pgﬁloa‘l"ﬁag déca}Le7N] MO s-@%ﬁfiﬂ? @ag; n‘§

N1N i’ST ‘trans-di am no('caprylato-

O)h‘fgltwgﬁg][}ageﬁa{: td+ 5, 10, 14-Tetraazat etradecane-

transd: am no(caprylato- Oplatinun(ll)] }

:(re;r gcgpgmlgofcapr&]zé?éma ? rirér pﬁ?@‘nﬁi?pﬁng\llcllmg?o?bﬁ[alato-
ORTAGERI) G Bdpefyhpdd, 5, Tt enzecct adecene
RIC L U
oa&»wr@fﬁzr}%i?awcﬁ%ﬂsé el aecane N DS e
tr agg {jl am hoét capr og? %?{hgec[ﬁh%\%ﬁ%}m‘ﬂ)iﬁ?% %tdrlgrgén?(gtl yplato-
B LR
(i (R GLIOTERIE N Nibslran-fiaing(Rivalate-
O)p%t?ﬁ'ﬂuﬂ?l(lﬂ}Vl%kﬁkﬁ’odecylsulphate)
{u-(1,8,1 1,18-Tetraazaoctadecane-N',N'®)bis[trans-diamino(capronato-
O)platinum(II)]} tetra(dodecylsulphate)
{p-(1,7,12,18-Tetraazaoctadecane-N', N'®)bis[trans-diamino(capronato-
O)platinum(II)]} tetra(dodecylsulphate)
{n-(1,5,10,14-Tetraazatetradecane-N ! N'Ybis[trans-diamino(capronato-
O)platinum(II)]} tetra(dodecylsulphate)
{ p-(l,5,1O-Triazadecane-N',N'O)bis[trans-diamino(capronato-
O)platinum(II)]} tetra(dodecylsulphate)
{un-(1,8,11,18-Tetraazaoctadecane-N ! N 18)bis[trans-diamino(butyrato-
O)platinum(II)]} tetra(dodecylsulphate)
{u-(1,7,12,18-Tetraazaoctadecane-N 'N 18)bis[z‘rans-diamino(butyrato-
O)platinum(II)]} tetra(dodecylsulphate)
{n-(1,5,10, l4-Tetraazatetradecane-Nl,Nl4)bis[trans-diamino(butyrato-
O)platinum(11)]} tetra(dodecylsulphate)
{u-(1,5,10-Triazadecane-N LN 0)bis[trans-diamino(butyrato-

O)platinum(II)]} tetra(dodecylsulphate)



10

15

20

25

Oplatinum11)] } tetra(dodecyl sul phate)
{m (1,5, 10, 14- Tetraazat et radecane- N N14)bi s|
W@ e@ns7dimm no( pi val ato- O platinun(ll)]} PCT/EP2006/012366
tetra(dodecyl sul phate) {m (145, 10-Tri azadecane- N
N10) bi s[ trans-di am no(pivalato- Oplatinun(ll)] }

t et d t .8 .
15, THETERRpOPOR Sl i ean b prepared by reaction of a

cob{g@ﬁﬁ%@@ﬂgéﬁgﬁ;gg?t o- Oplatinum(Il)] }

{m(1,7,12, 18- Tetraazaoct adecane- N, N18) bi s|
rans-di am no(capronato- Oplatinun(ll)] } —
etra(d cyl sul phat e) NH,
m (1, 5,|10, 14- Tetr aazat et r adecane- N1N14) pi S|
rans-dilam no(capronato- Oplatinun(ll)] F
eClataPieeyt NHPH@IE), { -((CHF, 1 NHFr+azRdecene] 2NO;
1, N1LO) Qi s[ trans-di am no(capronato- )platinunm(lli)]}
etra(dqdecyl sul phate) {m( 1,8,1 1,1
Tet raapppct adecane- N N bis trans-di am ngHut yr at o-
Ovpl ati nuna*(l )] } tetra(dodecyl sul phate) {m?( 177,
12,1 8-Tetraazaoct adecane- N1 ) bi s

trans-di am no(butyrato- O platfdun(ll)] }

tlgt ri’i Odﬁgélzgéjsle h%%g@ﬁﬁeghm%ﬁ%itg‘f compounds of formula (I),
AR P L P SR M s v gapiygients of

.bi - di am b - O plati I .

sitpef rifrAfade,#13% Hha s rRatite myBisois SHsehnly repstedayith a
b . b ti f f f I Il

3 B A R ST S RO EB, or o 5 (1)
formula (1), V\hereinpisgmgﬂQpisthe nitrate

anion, with at | east two ents of silver
nitrate, to give an intermsa'iﬂte whi ch is subsequently
reacted with at

+2

|f—|-7|—t-f—'-,-l~qt—l-l—'-

in which R has the same meanings as in formula (I) and M is the cation
of an alkali, alkaline-earth metal or of a quaternary ammonium salt (for
example, tetramethylammonium, tetrabutylammonium), to give a compound
of formula (I) in which Q™ is the nitrate (NO;3") or carboxylate (RCOQ") anion,
wherein p is 1 and R is as defined in formula (I).

The reaction of the compounds of formula (II) with silver nitrate and
the subsequent reaction with the compounds of formula (III) is generally
carried out in a solvent such as water, dimethylformamide or mixtures thereof,
operating at a temperature ranging from 10 to 60°C and for a time ranging
from 15 hours to 3 weeks. Preferably, 2 equivalents of a compound of formula
III are used for each equivalent of the compound of formula II and the
reaction is generally completed in 2 days.

The compounds of formula (I) in which Q™ is the nitrate anion can be

obtained by reaction of a compound of formula II with at least two equivalents
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| east two equival ents of a conmpound of fornmula (II11)
RCOOM (I'11) in which R has the sane neanings as in

wo coorof=131) and Mis the cation of an al kal i , PCT/EP2006/012366
al kal i ne-earth netal or of dSquaternary anmmoni um salt
(for exanple, tetramethyl ammoni um

e a corrpound of formula (1)
oftsﬁ"\/mﬁ%%%é@nm%f“fr?ermutl?r(ﬁ Z or carboxyl ate
(RCOO ) anion, wherein pRéPbR d Ris as defined in
formula (1). The reaction o conpounds of formnula
(') with silver nitrate ;aTEﬁIt)he subsequent reaction
with the conpounds of for a’(lll) is generally

car 'Cl"h%cI %H,Itldrp seégﬁé’rﬁn&téregecfsod’f’aﬁ Fa SOlVGlilt such as, water,

or mam or m her eo o era

dlﬁlgffgﬂf Iﬁlcfea 'rﬂ&tﬁfﬁ{%n}%(?e{)f)k(ggagtr rteﬂlptflr%re ranging

roml hour's era Iy,

frf4loVR) 66C HH fBr ?‘%[iﬂQ‘fQﬂ i frgfn”ré 30[&4 ¢8 %Yéé'ié“s‘.j PE%%:rably a

each eqU|va ent o € Co ornu

mdIGRekLE FQﬁ %tk)’{)??ﬂ@lcg&ﬁfb%ﬁogg ﬂ?ﬁfﬁ?lh ﬁ? is used and the

conpounds

re@i&ﬁisﬁhe@u?*&)ﬂﬂ]ggggﬁﬁ%V\g%l on of a conpound of

equi val ent sof silver

car I?‘h)éy&ﬂhgoﬁ dd 8F 'fwrﬂu(al {I') ]121 W o {sl Ry )Oéh@an e obtained

reaction | ner al car a so vent "suc
[ tures thereof,

by\(/)i%é?lg ‘.‘%5‘52‘%&%{“8‘%%@?161 ﬁpg[r nzl ng from 10 to 60Q0C and

for a tinme ranging from 15 hours to 3 weeks.
Preferably a nolar excess (2 equivalents) of the_
conmpoundNHf, forrmula IH is used and the r tionl|s
general ly conpleted in 2 days. The conpourids of
formula (I) in which Qp is RCOO can be oftai ned
NH, - (CH,),, - A - (CH,),, - NH,

+2

Cl—Pt Pt—Cl | 2CF

NH, NH,

(Ir)

in which A is as defined in formula I, wherein p is 1 and Q™ is chloride,
with a silver carboxylate of formula (III').

The reaction is generally carried out in a solvent such as water,
dimethylformamide or mixtures thereof, operating at a temperature ranging
from 10 to 60°C and for a time ranging from 15 hours to 3 weeks, preferably
using a molar excess of 6 equivalents of the compound of formula III'; the
reaction is generally completed in 2 days.

The compounds of formula (I) in which QP is R*-0-SO; can be
obtained by reaction of a compound of formula (II) with at least two
equivalents of silver nitrate, to give an intermediate which is subsequently
reacted with a compound of formula (III), followed by treatment with an

alkylsulphate of formula I'V.
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by reaction of a conpound of formula (H) n which Ais
as defined in formula I, wherein pis 1 and Qp is
wehkitosiordes with a silver carboxyl ate of fornul BCT/EP108/012366

The reaction is generallyléarried out in a solvent

such as water, dinethylformam de or m xtures thereof,

operating at a tenperat Qq]_g@%mg from10 to 600C and

for a tinme ranging from15 hours to 3 weeks,

preferably using a nolar eﬁgﬁs of 6 equival ents of

t he compound of fornmula IH" the reaction is generally

R A f f I 1) i
aﬁr@r@%&% ]%{saﬁg@%&?yggn be o ta?ngd b;r;n(;agti(o)n Io? a
Comgngeégticfnorigmé@r%%rhg% Wit PlodtefPta Lty :Jlgﬁé\]:l 25? Swater,

of silver nitrate; ve an I nterned ate

. ' . Ml
dipEHRTI i FGhaRorbl MiRiERIRRUROE opeEE A 4 Somperature
rar i Ol NS, SUIC ML 40 BhmBanbl Sr i FPROIRG 10 3 weeks.

Pr?nfé'rxm?t a %Hﬁfér%}cf@@% 36’ ecﬁ]i%’l‘eﬂi’é);&ft‘ g?rfég‘gﬁg}pdﬁ%tdhéf‘g%)rnrgﬁla (IID)

es there erating at ure ran
r : far, a:ky [
oAb REP SR BEABCATITEL RIS P MfRpla 1)
ar@fisddre conpound of formula (111) and a stoichionetric

anount or a slight excess of a conmpound of formula
I . i !
. wMaRGISTBE e AR o e REARONAY B BimElEy) and (1
arisd ’i§9@§36‘92é{%9§’ éﬁﬁu@?;s%hgf’s%oﬂpounds of
ormula (1 are commercial 'y availabl e (for exanple

L: gg’gi%@;ﬁ\;pﬁﬁf&c f FormbRUIEII Mde ddiivhePEiaNPn abSilable (for
example from Sigma-Aldrich, St. Louis (MO), USA) or can be prepared with
known methods from the corresponding carboxylic acids of formula (V)
RCOOH
(V)

wherein R is as defined in formula (I). The compounds of formula (III')
can be prepared according to US 5,117,022. |

The alkylsulphates of formula (IV) and the carboxylic acids of formula
(V) are commercially available (for example from Sigma-Aldrich, St. Louis
(MO), USA) or can be prepared according to known or methods.

When incubated in the presence of human plasma, the platinum
complexes of the present invention showed lower binding activity and better
stability than the platinum complexes disclosed in US 6,022,892.

When administered to humans or animals bearing tumors either
treatable with or resistant to cisplatin, at doses ranging from 0.1 mgto 1.2 g
per m’ of body area, the compounds of the invention induced regression of

said tumours.
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known net hods from the correspondi ng carboxylic acids
of formula (V) RCOCH (V) wherein Ris as defined in
wWo eoorovs1f 1) . The conpounds of formula (1111) PEHER206/012366
prepared according to US 5,1717,022. The
al kyl sul phates of fornula (1V) and the carboxylic

aci g g&%érg!h 9 ﬁpg{lt?%iomﬁg'm\)le}‘m? claﬁ‘ng) (l%ér%{ for the

exanpl
et & d%aa{cﬁggm%&mohg {BAMBIE IR BREFadER. for the

ncu resence o uman

trci%'n%hf“{ﬁ“ Juesx O{y hi a@%ﬁﬁg@ens[’ﬂ’x@ﬂf'o‘%ﬂt 8%’%9?% radiation

OWer blnlngac er s ity

thégjgﬁ_&nwghﬁﬁn'@t eesci_pf eitﬁf‘@uﬂrgﬁlp%bgtugzgnggﬁev%‘f)ﬂlents and.

0 Hurran or ani earing tuno

A. ggtsg’géstﬁ g3 aq! eA%g@T% Pvr§§§ Sf@gl@@OfﬂgBh? e'b@t all Platinum

ra gi ng from

Mé&af& Réshe290m%u?g9§€){]m£m ﬂpg\’tggtr]féggﬁlﬁé}ﬁESF arasnosas such as

regressi’on bf sa urs onpounds

afﬁf:%r%l?lﬁrggalﬂég{%con%ﬁ&rgﬁ fS$¢d ﬂlgflhéllae Phaffih S t39f961_ (1984)].

ions treat

THREfdrBEtHe @l%tsgﬁ{] un\%fntlto gBr‘éé 3:| gfkq' ge%rzh Mﬁg&img‘b‘? treatment of

sensitivit nor s therap

PSR WIS R PO o
m%@%r g: ?P%Pr eaéti ?leq;l ?QSII'F(;%ELI gmgﬁlc ]%i?eéa?‘géﬁb] freat the
b RSEES R T By RS o v

fOHBg}?ﬁg api%"qug' ftl&ﬁohp folWAft '{ﬁgtkﬂfm bEng odr c@lns the

I'n nee ereofy “conmpri'sing adm nister!

pré&eﬁtﬂfm bf?ﬁ Hbfrak l§1 ﬁ@g%ﬁoﬂgatf&{ HPQ vivdl !N an

anoun |ve umour . used herein,

the 4 effthe:r’ @ﬂmtb%‘a%enFB(Yf Re! 4denfBA Qénﬁgfs u‘?fplrlzﬂ"?naceutical

compositions containing a therapeutically effective amount of at least one
compound of formula (I) in admixture with conventional carriers and
excipients.

The effective dose of the compounds of the invention can be determined
by the skilled physician according to conventional methods. The relationship
between the dosages used for animals of various species and dimensions and
those for humans (calculated as mg/m* of body area) is described by Freirech
et al., Quantitative Comparison of Toxicity of Anticancer Agents in Mouse,
Rat, Hamster, Dog, Monkey and Man, Cancer Chemother. Rep., 50, N.4,
219-244 (1986). However, the patient will usually receive doses of the
complex ranging from 0.1 to 200 mg/kg of body weight, with a dosage
regimen which varies according to a number of factors well known to the
skilled physician.

The treatment regimen can be suitably adjusted, as well known to
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followi ng: the arrest of tumour growh, the killing of
tumour cells, the prevention of tunour cells, or the
wpeohomngst i on of survival. A further enbodi meneCDEPI0NE012366
i nvention consists in pharnddeutical conpositions
containing a therapeutically effective anmount of at

exk@ﬁ?t adtdrd %Oﬂ‘)'%.dtuﬂ{oJrngéﬁ. dald) to fﬂeac“lj(ir;ﬂéfffép#ng 8?’?15/% patient.

onventional® carriers and excCi prents.

d f . of _t. : . .
dot S oo BRI AP IR en bR caR LR ed Trroyeh parenteral

orﬁgglvled?ﬁéonal nmet hods. The rel ati onshi p between the
osages used for aninmals of various species and

di MRS gRS Iuyﬁg§ecofr1?%()e§3ﬂg§§' o??ﬁﬁr%ﬁ{eg%l?;ﬁlse’s’cdmﬁﬁge sterile

of body*area escr reirec
. , . f Toxici ¢ .
safHERDLIR s, 8 UG F60 0 or OUHELPVRER RS R femporancons
0.: 1N - 244 (: .
PrgRgGer ITREb Bl o Pl dibhafsrre e fo' fiEihusgulpg i) or

; : ' : : 200 /k f bod i ght,
nARAGhETR) Byl L0 200, T0ka of ooy el o

I'ch varies according to a

e SimbAph LISk n 00 o B RAPBIERLE 8 e
aqlffos o SFiichr Bplishaugy PatiiBthd o sodfiph (AL 1A CFhicable
coB@@nt’réﬁY@rw(boﬁ _c?rp b /?rﬁﬁ]amh%t ?61%?%0&1@&@ e‘f@lra%’ﬂ)% Hdhinistered

or ora rloute. .he p%ar ;:eu_tl ca cion'poso Ions o.ra .
th@?@ﬂé@?ﬁ@g{@s g&?ﬂg{;ﬂe?ﬁr%aggé\gkgrggﬁ p@ﬁ{%eﬁﬂflb@é}?’m Particular
ca%%&‘ﬁ@?%ﬁﬂﬁﬁ{’sﬁ%aggo‘ﬁfﬁ{rﬂ{s' gL usoyutions, as well as

y prepara or 1 ntranuscular (im or

I nt i’ﬁﬁﬁ%{:&ﬂ?&h (d&ﬁ%(?sg{r'ngF )S/tu;sgfdlo.nforT:}glgcod'gﬂi)u'aqfr}igfstration

the i nvention are pr mni ste as ster

co@ﬁ%ﬁs%??g??%ﬁ%ﬁﬁ?ébspg@ﬁé eSS HHidFoiR U well as solid
forms such as tablets, capsules and the like.

The pharmaceutical compositions according to the present invention are
prepared according to conventional methods, such as those reported in
Remington's Pharmaceutical Sciences Handbook, XVII Ed., Mack Pub., N.Y.,
U.S.A.

Sometimes it can be advantageous to administer the platinum
complexes of the present invention in combination with one or more agents
that increase the antitumor activity or alleviate the undesirable side effects
which can be associated to the therapy with platinum complexes. For example,
the platinum complexes of the present invention can be administered together
with reduced glutathione, as described in GB 2.174.905 and in U.S. 4.871.528.

Moreover, it can be advantageous to administer the platinum complexes

of the present invention in combination with other antitumour platinum

complexes.
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concentration (0. 1 - 0.9 ng/m ). The solutions are
preferably adm ni stered through intravenous (iv) or
wo pdora7et erial (ia) route, although in parti cRCHEP2006/012366
cases ot her adninistration flO& ns can be used.
Phar maceuti cal conpositions useful for the oral
admhi [ ri u . : .
nalstefort; 2 NGRS daBodihinhPTRE Jrefyit BiveRion pongists in
. » . C
phafRaEhticd MHhARRR cbtfinl®ar 110G OAELORERYENCE tormula ()
. . i . C i 9 S
in R o ik b OB R R R R

mn%b?tﬁ}fhe%%\bgggggentl\@f:@gpa senﬂnxentiyﬂe%(@lsgs??ﬁmé@sqe of the

it can be eous m ni st er

CoBfRABASE Sy SE N pLNEIRRB R FORL AR e
oY L GY1horLUHAMENEBL oSk st

COMAiRXRYenfi8 .i§’fﬁ‘ﬁﬂ€€géﬁs@%t9& h itﬂ‘é*%dl?@gglegteﬁg@nwets%he

present 1 nvention can adm ni stere

redwl\gi)giﬁg hi one, as described in GB 2.174. 905 and

in 528. Moreover, it can be advantageous
to h Dk St f, ' %'ﬁ % t he present

W e e L S e

pl ati num conpl exes. Therefore, a further enbodi nent of
the present invention consists in pharmaceutical
conpositions containing at | east one conpound of

formula (1) in conbinati with ;\satainumcorrplex
havi ng anti tynor_actjvitW, Af%pt\hg\rm% of the
present inventron tonsistsO n the Use ®f the conpounds

of formula (1) for the preparation of di canents for
the treatnment of nmanmmal s affected by tunprs treatable
with or resistant to cisplatin. The inveqQtion is
further illustrated in the foll ow ng exanptes.

A dispersion of caprylic acid (n-octanoic acid) (1 mL, 6.184 mmoles) in
H,O (20 mL) was added with a 0.4 M solution of tetrabutylammonium
hydroxide in HO (15.3 mL, 6.12 mmoles) drop by drop and under stirring.
The resulting solution was left under stirring at room temperature for 1 hour
and the solvent was then evaporated off under reduced pressure using toluene
to remove water. The residue was dried under vacuum at 35°C to give 2.416 g
(>99% yield) of a clear oil.

'H NMR (DMSO-dg): & 3.18 (8H, t, J=8.34 Hz); 1.73 (2H, t, J=7.39);
1.58 (8H, m); 1.32 (10H, m); 1.22 (8H, m); 0.94 (12H, t, J=7.32); 0.86 (3H, t,
J=6.87).
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EXAMPLES Preparation 1: Tetrabutyl anmoni um caprylate A
di spersion of caprylic acid (n-octanoic acid) ( 1 n,
WG 208473mbl es) in H20 (20 nL) was added wi th aPOI/EPN06/012366
solution of tetrabutyl ammoni2m hydroxide in H20 (15.3
m., 6.12 mmoles) drop by drop and under stirring: The

eS8 4 U AR SN o

evaporated of f under reduced pressure using toluene to
renmove water. The residue was dried er vacuum at
350C to give 2.416 g (>99% ypeld) of a ¢lear oil. 1H
NVR (DMSO-d 6) : d 3.18 (8H, |[t, J=8.34 Hz)\; 1.73 (2H,

t, J=7 D N N2 10 T INT2NBHN )
0.94 (12H, t, J=7.32); 0.86 (3H, t,
J=6.87).Preparation 2: Tetrabutyl ammoni um ecanoat e

A 0.4 Msolution of tetrabutylammoni um hydrokide in
H2ZO ( 1 m., 0.4 mmol es) was added drop by drop. and
under stirring to a suspension of dodecanoic acid (0.

12 gy 004 6MMIBIREON ioF Mtiabu 1B 6ARNTRydrERRIE $SUIION mL,

suspensi on was |left under stirring at roomtenperature

0.4 ghmbléx)Uivas tadedodiop BRSdropn@xy®inlyr fstirfihgt iooR sRPension of
the filtrate was then evaporated to dryness under

dodecassid 4vig@Ioureg, 0sé Membldh ihavii BT O Wabenl )0Thé @sultin
(96% yi el d) 5(of agyel | ow oielg)-lwere ogtyai{negf11 1H RII\/R 8

su§pEion Gvas Bt GRlder Rlirridg 1R fodrh témpératus®d f6)1; hduBbhe solid
UBH. M 1.37 (8H m: 1529 (L18H - 0.96 (12H .

wab=rerd8Y¥ed by fil{rdHonMhnd Whe hfileAteOdas Stheh! évapdtated to dryness
preparations 1 and 2 the foll owi ng conpounds were

un‘?gffﬁ}ﬁiégl ﬂaﬁéﬁﬂ%yiggmggrgﬂw&@tvﬁater. 0.17 g (96% yield) of a
yellow oil were obtained.

'H NMR (D,0): & 3.20 (8H, m); 2.18 (2H, t, J=7.35 Hz); 1.66 (8H, m);
1.37 (8H, m); 1.29 (18H, m); 0.96 (12H, t, J=7.38); 0.87 (3H, m).

With methods similar to preparations 1 and 2 the following compounds
were prepared:

tetrabutylammonium caproate

tetrabutylammonium dodecanoate

tetrabutylammonium tridecanoate

tetrabutylammonium myristate

tetrabutylammonium stearate

Example 1: {n-(1,8,1 1,18-Tetraazaoctadecane-N' ,le)bis[trans-

diamino(caproato-O)platinum(Il)]} tetranitrate

H
C5HyCOO-,,, 4\ NH : H.N NH 0
~LPt 3 N + 2y gt 3
- Pt 4 |l
H3N \NﬁY\/\/ \/\QZWVH:;N/ \OOCC5H11 O//N\O_

A dispersion of caproic acid (0.16 mL, 1.277 mmoles) in MilliQ H,O



10

15

20

25

tetrabutyl ammoni um tri decanoat e tetrabutyl anmoni um
nmyristate tetrabutyl anmmoni um stearate Exanple 1. {m|

WO Terasizhoct adecane-L L bis ra/isdi am no( PCT/EP2006/012366
caproato-0)platinun(ll)]} t@&lranitrate A dispersion of
caproic acid (0.16 nm, 1.277 mmoles) in M11iQ H2(( 2

e B R RT Blr 114 dtn o
BRI SR AR gy, e
reé’tﬁﬁngk%nutlfélgq%%@t Té;fﬁﬁ'hd H g{ Fﬁ %ﬂrt%mﬂe «:ml?ufee?&t { %%r and

were-carri e iel er nitrogen

wﬁttﬁﬁﬁ%gd%ﬁﬂguf fglrfﬂér tkéﬁt"ﬁ%ﬁt AgNOB (0. 0655 g O 36

was add a so ron of {m (I,
d| ;ﬁnhtre}g%&% or g&g?c@ﬁg%’\'ﬁ];\”&@{ihg lrj af;]rp{nr al%%ht( d rEier nitrogen
atrgo%@?ermc?ﬁ*) Mi lllﬁtzﬁ é)lgﬁiﬁ%)l f@%iéé tﬂ}ﬂoles was added

ensi on was andér ad ng ab’ Foom nper

of ofy 24chiaties. The solid ¥a3 femmyad bl a@%p@@&ﬁlws)blsmans-

m Xt ure twite over l'e>’m Cr o
oA TR SRR 0 o
(2T S SHETA SARIOE HEL O W
ter@@éf&tﬁfengorq?h Y28 mié s[{)ﬁi‘dt vx}dﬁqgﬁlo%ﬂrﬁltgﬂng th%%glt%lre twice

at ur e~ over ni I'on was evapor at
°Vg£§| uelé,a@g@b%’ffﬁ SR PRERRREOR g% L{RLeo! B ehich
wfsgp ok A ??’tﬁéﬁiﬁﬁﬁg‘ﬁ?‘%d?hgﬁﬁ?éﬁ Poy 208 and under
St‘wﬁgfr@? - tfe g SEfront Cof"™ W&%ﬁﬁ‘&%ﬁ%eﬁ%@wgpgo Y e
PHERDRG1E %) Lr&gféO g@ﬁﬁ%é e FSuHiRSs6nANh Hab kept OH&Er stirring at

"Vacuum a
room temperature overnight. The solution was evaporated to dryness (35°C)

under reduced pressure and the oily residue was solidified by treatment with
absolute EtOH (2 mL). The solid was suspended in Et,O (8 mL) and left under
stirring overnight, then collected, suspended in CH,Cl, (6 mL) and the
mixture was kept under stirring overnight. The solid was collected on a
buchner filter, washed with CH,Cl, and dried under vacuum at 40°C to give

0.055 g (24% yield) of a white powder.

Elemental Calculated C26.09% H5.89% N 14.04% Pt 32.59%
Analysis

Found C24.88% HS5.73% N 13.24% Pt31.58%
MS: 1159.1, [MH+C;F;COOH-4HNO;]*
'H NMR (D,0): & (3.31 (4H, s); 3.03 (4H, t, ]=7.68 Hz); 2.62 (4H, m);
2.26 (4H, t, J=7.53); 1.67 (8H, m); 1.52 (4H, m); 1.39 (8H, m); 1.26 (8H, m);
0.86 (6H, t, J=7.03).
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0.055 g (24% yield) of a white powder. El enental

Cal cul ated C 26.09% H 5.89% N 14. 04% Pt 32.59%
WR@7P3i4$5 Found C 24.88% H 5. 73% N 13. 24% Pt 3RCTHBP20MB012366

1159. 1, [ MH#C3F7COOH 4HNCBR2 1H NWVR (D20): d (3.3 1

(4H, s); 3.03 (4H, t, J=7.68 Hz); 2.62 (4H, m); 2.26

‘”’Tk%fg*"t’éﬂﬁﬁ’ oS Wer<prepsrge g f iy eyl hg
n‘?ﬁu([}d»;aé\ge% %@Zéggé?@%ﬁ‘czneﬁlﬁﬁbﬁ@%m lamlno(caproato-
o O, 2 b
?Pa@ 5]8(),'_1343 QAL gzatg}ra‘al ?glr?\ﬁw}i/ ‘4%1%71%[199;& "E’J'i‘érhfr?&(‘éaproato-

O GO PRI 2 rur(11]1) tetrom rats
Cand AL T0: B2 ARG N Obis trans: diamina(caproato-0)
PGB LR HhE ¢ Geg Lrom 1 g and 10 MT11Q
oy bt 182 {81 1% TR ARR AR QURRARE N M bilrans-
o 531t By i St PP, 120 18 ) and

roomtenperature for 24 hours. The solid was renoved
i ng th xture 2wi ce over a doubl e mcrofi ber
Cr e8P

"y HyNL,,, kby whi ch vvas o)
pooHgH vw?h\ﬂhrem hﬁM Et Reled dr8 p ”

by drop and undef stirrin Howith a3sol utlon of 7 1®
t etrabutyl ammoni um capryl ate of preparation 1 (0. 462

g, ThESRabrioheWerertarried out shielded from light and in MilliQ H,O.
AgNO; (0.0655 g, 0.386 mmoles) was added to a solution of {u-(1,8,11,18-
tetraazaoctadecane-N',N'8)bis[trans-diamino(dichloro)platinum(II)]}
tetranitrate (0.2 g, 0.193 mmoles) in H,O (18 mL) and the resulting
suspension was left under stirring at room temperature for 24 hours. The solid
was removed filtering the mixture twice over a double microfiber filter; the
filter was washed with 1 ml H,O which was pooled with the filtrate. The
filtrate was added drop by drop and under stirring with a solution of
tetrabutylammonium caprylate of preparation 1 (0.462 g, 1.198 mmoles) in
H,O (18 mL); the resulting suspension was kept under stirring at room
temperature for 23 hours. The sticky material in suspension was removed and
the filtrate was concentrated to small volume at 35°C under reduced pressure.
The precipitated solid was céllected, dried under vacuum at 35°C and
suspended in CHCl; (5 mL); the mixture was left under stirring for 1 hour and

the solid was collected on a buchner filter and washed with hexane to give

0.025 g (10% yield) of a clear powder.
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H2O ( 18 nl); the resulting suspension was kept under
stirring at roomtenperature for 23 hours. The sticky

woredog07@lhs i n suspensi on was renoved and the fiPCT/EP®06/012366
was concentrated to small v@3unme at 35C under reduced
pressure. The precipitated solid was collected, dried
under vacuum at 350C and suspended in CHO 3 (5 nL);

te @a%g&e&wg@pggwg% kL 7% 1 or Nl hofit 3113%

IWisexane to give 0.025 g (10%yield) of a clear
povvder El Eoend al CalCc27.8086 CH28.068% H B. EX.7986 13P#2%631%
Pt 31.13% Anal ysis Found C 27.72% H 6. 06% N 12. 79% Pt
29. B3S192 MB2, [XMI5+C;F{OBOEBRINO0H] 4HNOS] + 1H NMR
(DZO) d (3. 24 (4H, s); 2.99 (4H, m; 2.62 (4H, t,

J- 7VHANMR; (DB6 &(Br24 1(4HJ37 39Y;(4H,60);(Bi62 (#H, t1J52.64 Hz);
(4H, m; 1.39 (8H, m; 1.27 (16H m; 0.87 (6H, t,
2.26-64182),. J=Thg3¥;dl. 66\68Hgn¢)or’rpim0dld wet ¢ .39 §1dy ag; 1 R27a(16H, m);

simlar way {m(Il,7,12, 18- Tetraazaoct adecane-
0.8 ralg) hiJs{6282).5- di ami no(caprylato- O platinunm(ll)]}
tetranitrate {m(Il,5, 10, 14- Tetraazat et radecane- N

N1 4 IthiesfioProwingi com pafodsowgt@prepatd i atsimakat w3y }
tetranitrate {m(l,5,10-Tri azadecane~ N1, N10) bi s[ ?r

" 5- diafl, AdQ; B Tetetaza &) tagbedncd MV )ik [+ ets-didrhirat(eaprylato-
Exanmple 3 : {m (|, 84148- Tetraazaoct adecane- L
O)laipusi(1N3} setrawitracd dodecanoat o-0) pl atinum(11)]}
tetradodecanoate The reactions were carried out
shi e{pd@ldSIlr()om-l"ﬁajhia,zawut&iecane-r]\dgmfh Ybisiwrapheli emamel caprylato-
MITiQ H2O. AgN® (0. 0655 g, 0.386 mmol es) was added
O} plaginsed (UI)] proetodnifratd | |, 18-t etraazaoct adecane-
N1N18) bi s[ ?r -
{n-(1,5,10- Trlazadecane--Nl ,N'"bis[trans-diamino(caprylato-O)
platinum(II)]} tetranitrate
Example 3: {u-(1,8,11,18-Tetraaza0ctadecane-Nl,Nl8)bis[trans-

diamino(dodecanoato-O)platinum(II)]} tetradodecanoate

"y, ' H.,N «NH
‘Pt 3/\/\/\/\/\ § 2 + /U\ -
HN"" nH N VVV N/P ~o0cC H, - CuHs O

117 23

The reactions were carried out shielded from light, under nitrogen
atmosphere and in MilliQ H,0. AgNO; (0.0655 g, 0.386 mmoles) was added
to a solution of {u-(1,8,11,18-tetraazaoctadecane-N',N'®)bis[trans-
diamino(dichloro)platinum(II)]} tetranitrate (0.2 g, 0.193 mmoles) in H,0
(10 mL) and the resulting suspension was left under stirring at room
temperature for 24 hours. The solid was removed filtering the mixture twice
over a microfiber filter; the filter was washed with 4 mL of H,O which were
pooled with the filtrate. The filtrate was added drop by drop and under stirring

with a solution of tetrabutylammonium dodecanoate of preparation 2 (0.511 g,
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di am no(dichloro)platinun(ll)]} tetranitrate (0.2 g,

0.193 mmoles) in HO (10 nL) and the resulting
waempensidn was | eft under stirring at room t eP@QEERI006/€12366

for 24 hours. The solid was 2denoved filtering the

m xture twice over a mcrofiber filter; the filter was

Oy O RS e s
ol e 5 A MR b ane
sl 82 (9 g 1 HESPL14 38300 S5y 900 S B or 2

ol S B &he BTiaoRhL BEHELEAh SURRRALER I ARH9AF under

e Sus enS|_on V\BS_ er stirring

vaptia G Fis_‘iﬁ%’13?%@@9@?@3%@%%6%@2&@% 5 give

S Ebc AL B A 2R, AREOORITS) & 50

19 R CDERED 35, AP St g0 o
e AN AR 1o 1
R ik 41 SO o G 3280 “p at s nant 1 1013

i, oty TSR, omBbinds Rerd frebindfhd aRgikkLAgPoane:

P (P 2 LA M0ERRRERR S N bislrans-
digrif QAR O LOR Bl P ??%%‘P#%%c’ﬁ}%te

R A O 0 o
e T A

St LG5 19 RrRYSRENH- R APYbis[trans-diamino(dodecanoato-0)

platinum(II)]} tetradodecanoate

Example 4: {n-(1,8,1 1,18-Tetraazaoctadecane-N',N'®)bis[trans-

diamino(tridecanoato-O)platinum(II)]} tetratridecanoate

H2
CuHZS?*(:"?}PtN\N':lWH\/W:::; Pti’c\lazscc,szs 4012“25)\ o
2

A 0.4M solution of tetrabutylammonium hydroxide in H,O (2.89 mL,
1.156 mmoles) was added drop by drop and under stirring to a suspension of
tridecanoic acid (0.278 g, 1.277 mmoles) in MilliQ H,O (20 mL). The
resulting suspension was left under stirring at room temperature for 1 hour,
the solid was removed by filtration and the filtrate was then used without
further treatment.

The reactions were carried out shielded from light, under nitrogen
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tridecanoic acid (0.278 g, 1.277 moles) in MI11iQ HO

(20 nmL). The resulting suspension was |eft under
w@rio7oTags at room tenperature for 1 hour, the BOI/ER200&612366

renoved by filtration and ti28 filtrate was then used

wi thout further treatnment. The reactions were carried

an%tswﬁPl %Mﬂﬂ%@?o %%Iggﬁ (0”%6%5’%9 ffﬁéé?ﬂﬁfe%)% added

to2dded Lou#ionO! u&fonéﬁf %ﬂs&%tét dazhocta éiecane -N', N'"®\bis[trans-

8 t et raazaoct adecan tr<ms

shEESIB I (ki e <g396;%sp@1nng%%ﬁ> n 10

(Z%B%Iffefﬂglu'}fi@r %‘ﬂllﬁﬁgngu en R?\"}\LEM%T@ 91{1rrﬁr’r(13 at room

e soli1d was®re terlngtemx

te%ﬁzﬁgf’é’ T{S%Qiqﬁm’%‘zaﬂh\,\ﬁogﬁ Qv\gé rfgglocf\%g ﬂIttQﬁm% theShivRTe twice
ovel o B8LBLe H?@rofﬂﬁetrrﬂtﬁ "‘ﬁ’% ﬂﬂg{a@vﬁr% hya e laﬂﬂ (H20 which

under stirring wth ove prepare sol ution

wa{s PB?fé‘dt WAt Fifhle TRE AlQAeCwab hﬁicfeﬂsdi‘ljo? Bgrdroa and under

I on was Kkept under s Irring at roomt

st191‘i '%ﬂﬂghe \%ggﬁé??%ﬁﬁﬁ‘é@gh'i@ﬂﬁf ol t lani@®nium trlg&%floate

ect e rired un vacuum at

th@'?gs@lﬁﬁgemﬁﬂoh r\v&‘sei@gﬁuﬁ&gr ﬂr{{lné he r?{) fé'the}/iﬁ?rleeé\;ermght

nder stirring overnight and esu

AL SR FHAVAST b SIS0 1 e
Vagﬁgg")ﬁﬂl\?@{ % %&)ﬂ%t%g%ﬂw{,&n al'ysi lczélaﬂ“r? d ﬁ&@ggﬁ "é'?/ left under
stfBa RO (12 ARANE sIRT5.dy chibEtEEn IR fler

w shgé \Zlk%_flé'%ne % gjdrg unﬁs‘r Q’izlélglg g?_'a@ rh()lglg 9081)?8 g (25%
yléi%yofta cl%alﬁpgv?v)der

Elemental Calculated C 55.28% H 9.99% N 5.61% Pt 19.52%
Analysis

Found C5442% H9.82% N 5.45%  Pt19.06%

MS: 1355.3, [MH+C;F;COOH-4C,H,sCOOH]"

'H NMR (CD;0D): & 2.89 (4H, s); 2.73 (4H, t, J=7.59 Hz); 2.61 (4H, t,
J=17.70); 2.19 (12H, m); 1.60 (20H, m); 1.41 (8H, m); 1.29 (108H, m); 0.90
(18H, t, J=6.83).

The following compounds were prepared in a similar way:

{n-(1,7,12,18-Tetraazaoctadecane-N',N'*)bis[trans-
diamino(tridecanoato-0) platinum(II)]} tetratridecanoate

{n-(1,5,10,14-Tetraazatetradecane-N', N')bis[trans-
diamino(tridecanoato-0O) platinum(II)]} tetratridecanoate

{u-(1,5,1 O-Triazadecane-Nl,N'O)bis[trans-diamino(tridecanoato-0)

platinum(II)]} tetratridecanoate
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The foll ow ng conmpounds were prepared in a simlar
way: {m( 1,7, 12, 1d-Tetraazaoctadecane- N
WOe0y v =il r ansdi am no( tridecanoat o- O pl ati nuP€T/EP30p6/012366
tetratridecanocate {m( 1,5, 260,
14- Tetraazat et radecane- N1, N14) bi s r -

0L EXMHRIL 182101 1R) %ﬂwi fadecane-N',N'*)bis[trans-

tetra ecanoate raza

PRSI BT,

{m(l,84148- Tet raazagct adecane- W 7V
clﬁ)Ebﬁ[”a’f amno((')"zrryrlstatog\z)platlnun(ll)]} o

+on'sof

et’ra f’"p Yol
tet ﬂ'bHutyI W M C&)@@ H 1%013"127)1\0

mmol es) was added drop byz drop and under stlrrlng to a
suspensi on of nyristic acid (0.53 g, 2.32 mMmmoles) in
M I h (18 nL). The resulting suspension was |eft
under stirring at roomtenperature for 1 hour; the

sol iAd Owh Mr solbtien of tétrabutztanamoaiemt Inedroixide in d1y@ 2.9 mL,

then used without further treatnment. The reactions )

1. lWememeles)i was added Hrep ded drop andi lgtderasterrmg @ il yudpension of
H2O, AgNG3 (0.0655 g, 0.386 nmpl es) was added to a )
myastie ia@rd 9. 50ne( 12,37 Immolas- int MilliQz Ho€x 4b&gahe- The, msulting

) bi s[[ "5-di ami no( di chl oro)platinun(ll)] } tetranitrate
sugpension voasy bt mmﬂeegs)lrrmgl-ﬂoqonlgemp)er%tnde ttae 1 hour; the solid
resul ti ng sustgenm on was |eft under stirring at room
waseip@osedr by flaltratiorh qunds therHeltreade i Wasdbenensgdedvithout further
filtering the m xture twice over a double m crofiber
trefatment.; the filter was washed with 1 nL of H2O which
was pooled with the filtrate. The filtrate was added
dr ofip hgyreactipnarvergrerariedt outrshiglded fram lslghUtahdnnoMllllQ H,0.

tetrabutyl ammoni um nyristate ( 1.16 nmmoles) in H2O
AgiND: (@h@gifegulot:'bffr@ smotkRs) svan added ke sghumn of |{M~(h§ 11 18-

at roomten‘peraltque for 23 hours and t
tetraazaoctadecane-N ,N ")bis[trans- d1ammo(dlchloro)platlnum(II)]}

tetranitrate (0.2 g, 0.193 mmoles) in H,O (18 mL) and the resulting
suspension was left under stirring at room temperature for 24 hours. The solid
was removed filtering the mixture twice over a double microfiber filter; the
filter was washed with 1 mL of H,O which was pooled with the filtrate. The
filtrate was added drop by drop and under stirring to the solution of
tetrabutylammonium myristate (1.16 mmoles) in H,O (18 mL); the resulting
suspension was kept under stirring at room temperature for 23 hours and the
solid was collected and suspended in H,O (20 mL). The mixture was left
under stirring for 1 hour and the solid was then collected, washed with H,O
and partitioned between CHCI; (15 mL) and H,O (15 mL). The diphasic
system was left under stirring for 1 h 30°; the organic phase was separated
from the aqueous one and evaporated to dryness (35°C) under reduced

pressure. The sticky residue was suspended in hexane (40 mL) and the mixture
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solid was col |l ected and suspended in H20 (20 nL). The
m xture was | eft under stirring for 1 hour and the
wa o787 mas t hen col | ected, washed with H20 andPCT/EP2006/012366
partitioned between CHO (127nL) and H2O ( 15 nlL). The
di phasic systemwas | eft under stirring for 1 h 30';

h ' t
Wi e SR8 SOATIE M 22 ROBS ST SHRTLHAE HIMERE of ¥ buchner
. [
RGN Ash Filt hEXdh RLERNRIBE SLRPRIRER 0T S R powder.
hou solid was collected on a buchner filter and
MSM% hexane to give 0.082 g (20% yield) of a
bro : but yl ammoni um
rTyrSg‘fxg%mtgﬁgg@%%‘ﬁogﬁﬁﬁyﬁeygiﬁéigci d ( 1.370 g, 6
moles) in MI1iQ HO (50 nL) was added drop by drop
and under stirring with a 0.4M sol ution of
t et rabut yl ammoni um hydroxi de in H20 (10 , 4 mol es).
The resulting suspension was sOrred at ream
filtratinon and tten apof at t® dr ynes unéebr\/\
reduced pressure using toluene to dry the resj due.
After drying under vacuum at 35C, 1.612 g (86%yield)
of a brown oil were obtained. 1H NWVR (CDC 3) :ld 3.48
(8H, m; 2.29 (2H, t, J=7.7 Hz); 1.65 (8H m; It45
(8H5 m; 1.3 (22H, nm; 1.01 (12H, t, J=7.5); 0.88 (3H,
t, Jeouspengorpob)myrstic did| (1.370 g, 6 mmoles) in MilliQ H,O
- Tet raazaoct adecane-i VATV ~bi s*rali -
(5Qimk) voqsrpdded drop Mypdreap andundel stirtiogreithra t4esalugion of
reactions were carried out shielded fromlight and in
tetvabutytaramonivms bydraxade o Hy(Y (108mi, 4 mmoles). The resulting
1, 18-t etraazaoct adecane- N , N )bis[transdi am no(
suspestsion wasl dirrediat rogmtemgrerature fart & hipthe splidwegzemoved by
nmol es) in H2O (18 nL) was added with AgNG3 (0. 0655 g,
filorag®e andothen)evaporated toekynesngndersisdnsed progsuradding toluene
under stirring at roomtenperature for 24 hrs. The
to slsy ithiewaesiduenaéigr fdry tngr umdert vasuminx atid 8° €l ¢d 20g (86% yield) of
double mcrofiber filter; the
a brown oil were obtained.

'H NMR (CDCIl;): & 3.48 (8H, m); 2.29 (2H, t, J=7.7 Hz); 1.65 (8H, m);
1.45 (8H, m); 1.3 (22H, m); 1.01 (12H, t, J=7.5); 0.88 (3H, t, J=6.6).
Step b) {u—(1,8,11,18-Tetraazaoctadecane-Nl,Nls)bis[trans-

diamino(myristato-O)platinum(II)]} tetramyristate

C,3H,,CO0,, 4\ uNH

H,
iy ¥ H_N «NH
HsN/ \NHZ ”W\/H Pt 4C13Hz7 o
2

Sy
;N TN00CC,H,,

The reactions were carried out shielded from light and in MilliQ H,0. A
solution of {u-(1,8,11,18-tetraazaoctadecane-N' ,N'*)bis[trans-
diamino(dichloro)platinum(Il)]} tetranitrate (0.2 g, 0.193 mmoles) in H,O
(18 mL) was added with AgNO; (0.0655 g, 0.386 mmoles) and the resulting

suspension was added under stirring at room temperature for 24 hrs. The solid
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filter was washed with 1 nL of H20O whi ch was pool ed

with the filtrate. The filtrate was added drop by drop
werw7ondes stirring with the tetrabutyl anmoni uP€T/EP2006/012366

nyristate solution ( 1.16 m28les) in H2O (18 nL); the

resul ting suspension was kept under stirring for 24

R SO b B R e o
ﬁlﬁ%ﬁ‘sq Kﬁaﬁﬁgatvﬁg}g‘é‘@%ﬂ;%@Hér g?ﬁlgﬁt\kfﬁ%p{a%ééd;%élot}{e %(Ptrate The

filRA EURROT td%gdt odﬁg}yre a5 éﬁa Werd{fe? rmg with the

pressure. s soli

D e Y L
iR S ST LT s e
coffBted, Hfel oltn LI pH RriBoh Ry BAFEEICHETAS piL) and H,0
<1%é%dé§féo%%§°7 bty o BB A tirkfHlglE 1 e 30°; the organic
phISEvely $phryfd Roht'fhe hauetufy o and-cvapbftedito drypgss (35°C)

ungég’ggg%@é}lppes?ﬁré ‘ ]I‘?t%'lstﬁ:k Jre?i‘dQnr%)w %%P&P%Hf@%ﬁhem with

OVVIn conpou wer e prepar

Eta(gsf'o?'ll?r Y ulﬁ‘g%v{r}ﬁg@(t}?;nr ﬁég%fge%%agﬁggﬁgﬁw. The Sblid was

colBh{eRYE BBt T thd Gri e AR OREARPH 3950 A%V 0.278 ¢
(Q@L%@Eﬂ'fbp&@!@drmgggé?s 10- Tri azadecane- N N10) bi s[

I“am no 0- 0)

Elemental Calculated C56.51% H 10.16% N 5.38% Pt 18.73
Analysis
Found C5891% H10.38% N4.25% Pt 16.12

MS: 1383.4, [MH+C;F;COOH-4C3;H,;COOH]"

'H NMR (CDCl5/CD;0D 75/1): & 2.80 (4H, s); 2.63 (4H, t, J=6.24 Hz);
2.56 (4H, t, J=6.38); 2.15 (8H, t, J=7.54); 2.08 (4H, t, J=7.60); 1.50 (18H, m);
1.20 (130H, m); 0.82 (18H, t, J=6.05).

195pt NMR (CDCl;): & -2095.81.

The following compounds were prepared in a similar way

{u-(1,7,12,18-Tetraazaoctadecane-N', N 18)bis[z‘rcms-diamino(myristato-
O) platinum(II)]} tetramyristate

{u-(1,5,10,14-Tetraazatetradecane-N', N 14)bis[trans-diamino(myristato-
O) platinum(II)]} tetramyristate

{u-(1,5,10-Triazadecane-N',N 10)bis[trans-diamino(myristato-O)
platinum(II)]} tetramyristate

Example 6: {n-(1,8,1 1,18-Tetraazaoctadecane-N1,Nls)bis[trans-
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platinun(ll)]} tetranyristate Exanple 6 :
{m (1, 84MB- Tetraazaoct adecane- L L18
WO Raogfor14n/ i sdi am no( st ear at o-0) pl ati nun(| 1) ] }PCT/EP2006/012366
tetrastearate A suspension @9 stearic acid (0.7 g,
2.461 mmoles) in MI11Q H20O (18 nL) was added with a

. o) hydrOX| de in H20
dl%ﬁﬁgy{ﬁ?%%tféb%t{ﬁﬁgﬁzygq%g%p%qnd under stirring.
The resul ting suspen?&on was | eft under stirring at

ben'peram_[e for hour ; the solid was removed by @
1f|q5 at 'l pta e wi t hou

furt"h@r trea r attio N\nép\rmq:@eq ou{‘ 0
shielded from |ight and a MIIlQ H20. AgNGB To. 0655
g, 0.386 nmmol es) was added to a solution of {m (I,
1, Pg-suspension a0k tstapeisaneid N0.7Ngg) Bi4él~mmoles) in M1111Q H,0
" 5-di am no(di chl oro) platinun(l I)é} tetranitrate (0.2
(1§,mb) vg8 addsdewithian 012N soBition) ofltedrablitylamsnortinmghydroxide in
susgensn on was left under stirring at roomtenperature
Hh (224 nilour s16 Tiisotes) i dropaly rdsapvant] funideerstimjinghdhe resulting
m xture twi ce over a double mcrofiber filter; the .
suspansian was lefisder whiring atrroan tempevatinehforak hpuw|the solid was
with the filtrate. The filtrate was added drop by drop
remaued by diltratipn randgheviftlhat[eh@aghemusgd vathout further treatment.
t et rabut yl ammoni um st ear at e 1.16 mmoles) in H2O ( 18
m_) Thedreahtonssverei ¢agrisdsprshioldedeoepghtiaddrin MilliQ H,O.
stirring at roomtenperature for 23 hours. The solid
AglO;dOL06TT gd0.3866 pamabes)iwasHadde¢d oo rapolatidnt b {p-(1,8,11,18-
mxture was left under stirring for 1 hour. The solid
tetnaazaostddecane-MonNa )bist oes-diamino(dickione)platinmmidy) land
dri ed under vacuum at 350C to give 0.349 (75% yi el d)
tetpanidrate e€lt.2p@wderl93Eimmeleyl icalth@ atléd @gGOaﬁé%m resulting
10. 75% N 4.63% Pt 16. 125 Anal ysis Found C 60. 15% H
sugpersson lwaw lefioumd eristir@im g\ rodad s mperfatieCiE 240mbuesCThe solid
7H35
was remove ﬁltering the mixture twice over a double microfiber filter; the

filter was washed with 1 mL of H,O which was pooled with the filtrate. The
filtrate was added drop by drop and under stirring with the solution of
tetrabutylammonium stearate (1.16 mmoles) in H,O (18 mL) and the resulting
suspension was kept under stirring at room temperature for 23 hours. The
solid was collected, suspended in H,O (20 mL) and the mixture was left under
stirring for 1 hour. The solid was collected on a buchner filter, washed with
H,0 and dried under vacuum at 35°C to give 0.349 g (75% yield) of a clear

powder.

Elemental Calculated C 60.56% H 10.75% N 4.63% Pt 16.125
Analysis

Found C60.15% H10.68% N4.20% Pt 14.86

MS: 1495.4, [MH+C;F,COOH-4C;H;sCOOH]"
'H NMR (CDCl3): & 6.25 (4H, s); 4.46 (12H, s); 2.93 (4H, s); 2.71 (8H,
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1H NMR (CDA 3) : d 6.25 (4H, s); 4.46 (12H, s); 2.93
(4H, s); 2.71 (8H m; 2.22 (8H, t, J=7.65 Hz); 2.15
W@ 2047/011419=7. 79) ; 1.53 (20H, m); 1.28 (176H, nPCT/OPDV6/012366
18H, t, J=6.81). 195Pt NMR (30GDCl 3) : d -2096.19. The
foll owi ng conpounds were prepared in a siml ar vvay

m){?%i Ciseg® j'—%?%%)ag%"ih?ﬁ%c —’fp)9 }1{\5(13?{ A1) eal)ml 28 (176H,

M no('st ear at

¢ 1o 0 Tejy aazat etradecane- N N14)bi s[ ?r
m) ddgirsnm#b ;jfLe6a$ O platinun(ll)]} tetrastearate

{ m (QSP{SNIMRT{ e%ar%?6 10) bi s[

"5-diamno Vato atinun(ll)]} tetrastearate
V18) eq‘f’ﬁo“{lﬂg%ﬁ‘?p rhlnndgsf\ggxeetaéxa@% ‘g;‘??%f’?ﬂgﬁ (ﬁyl) 1}
fr ol d@gﬁ[ﬁzfn% TESFRge R DR 80P F U enPtlagilof g Rtpto-0)
plaﬂf.i%uéﬁg‘lﬁf BRI T tetrani trate (0.2 9, 0. 168

gm)léﬁ SQO’_EP t%a%amie% a\ﬁgﬁar?(fj?tﬂ 61'3 ﬁgm&%m ?éfa{ato-

€ resu enS| on vvas

0)$]gﬁéu\arféilr) }errp%\r/egeérgﬁ{nete”perature fOf 24 hours. The

ring the mxture twi ce over a

dougpeﬂz ‘Tb%hﬁ%déda% |Ié{}p&%[1{1[|”lak’§r &ﬁfl egﬁgﬁd‘ﬁd)h 1
Pl?ftmllréﬁtlﬂ‘}gg&a%‘afﬂcdmp by drop and under stirring to

canoate (0.225 g, 1 158 mmol es) solution in

stl rri ngme) rzgfn Eﬁ‘glégr% ’Ure “%_aﬁgg%&e% é&d’%ls)blsltmns-
L S

the soI id undi ssol ved in the di phaS| C system was o
e d by fi Itratl o 2 The organic phase was separ at ed :
R, ‘T

i€ O0Us AORENA e'\(zrgy‘xétz@d,, yness (3 OC)
unddyN retﬁg@vw St ekY ? ¢ CoHig

The reactions were carried out shielded from light and in MilliQ H,O. A
solution of {n-(1,8,1 1,18-tetraazaoctadecane-N',N 18)bis[z‘rans-
diamino(dichloro)platinum(II)]} tetranitrate (0.2 g, 0.193 mmoles) in H,O
(18 mL) was added with AgNO; (0.0655 g, 0.386 mmoles) and the resulting
suspension was left under stirring at room temperature for 24 hours. The solid
was removed filtering the mixture twice over a double microfiber filter; the
filter was washed with 1 mL of H,O which was pooled with the filtrate. The
filtrate was added drop by drop and under stirring to a sodium decanoate
(0.225 g, 1.158 mmoles) solution in H,O (30 mL); the resulting mixture was
kept under stirring at room temperature for 6 days. After decantation of the
solvent, the sticky material was partitioned between CHCI; (20 mL) and H,O
(20 mL) and the solid undissolved in the diphasic system was removed by

filtration. The organic phase was separated from the aqueous one and
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solidified by suspension in Et20, which was then
evaporated (35 0C) under reduced pressure. The

wo e@ualori4myy solid was coll ected and dried under PURER2K®/012366
at 35C to give 0.064 g (19%3i el d) of a brown powder.
El emental Cal cul ated C 50.90% H 9.35% N 6. 42% Anal ysi s

cvBRUAIE L, L) MeeE Ml il g sy gesicu
so??'&fﬁfd l‘fr)?; §l¥%@25(ﬁ%d_‘?l%§0§ %ié;ﬁ)( ga%' tﬁ%{lf@\@pﬁltﬁdi%ﬁi@) under
redliodi by 1 BTN S QIR RRRARY o R b o
326 GOLPYFR19% Siclf) cPbrbgTBbAHRY, L oLy adecanoat e
ns-di am no(decanoato- O platinun(ll)]} tetradecanoate

Ejem¢ntab, 1@ atenlatetiec@rd). 90%NIO hPSIS% =~ N 6.42%
Anatydigim no(decanoato- O platinun(ll)]} tetradecanoate

Exanpl e 8 (1,8, Ll stetr ade e-7V 1,
Vie) b o) Faund (8 ElagBadt " HREHRH, 2K 8% 1)
di am noélG- hydr ox Eal mtato-O)platinun(ll)] }
tet M$1 17h§‘d{W% FeC O 4G E 15662Q  Jon of
16-tl1])_lldrox pal mtic_aci dé‘iﬁ' 645 8 2.3 nmoles) in H0O
M | I HONMRBECRG 13)ad a2 Hds b By (42Bp sknd 90r(déh, s); 2.70 (8H,
stirring with a 0.4 M solution of tetrabutyl anmoni um
mydt vkl 4d, m; lpd (208, m); 12618 0Homds§.87THSH.av t i ng
susgfensi on was kept under stirring at roomtenperature
f or Tdgfolonyingtananpends wWeee prapsvediing similer a¢aYon and
the filtrate was used vvithoutfurlthlgr treatnent. The
r eadtrdné, Idel & lesraazagctadecans-A M d)bisbrens-gramineddeganoato-
MIliQ H20
0) platingm(II)]} tetradecanoate
{u-(1,5,10,14-Tetraazatetradecane-N IN ]4)bis[trans-diamino(decanoato-
O) platinum(II)]} tetradecanoate
{ u-(l,5,1O-Triazadecane-Nl,N'O)bis[trans-diamino(decanoato-O)
platinum(II)]} tetradecanoate
Example 8: {u-(1,8,11,18-Tetraazaoctadecane-N‘,N's)bis[trans-
diamino(16-hydroxypalmitato-Q)platinum(II)]} tetra(16-

hydroxypalmitate)

H
HOC,H3oCO0-1,,  +NH : HN  .NH Q
S AVIVAVAVA 2N.,, oo N 4
2

OCCsH3,OH  HoC, H,s

A suspension of 16-hydroxypalmitic acid (0.645 g, 2.3 mmoles) in H,0
MilliQ (18 mL) was added drop by drop and under stirring with a 0.4 M
solution of tetrabutylammonium hydroxide in H,O (2.9 mL, 1.16 mmoles).
The resulting suspension was kept under stirring at room temperature for one

hour; the solid was removed by filtration and the filtrate was used without
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water. A solution of {m( 1,8,1 1,1

8-tetraazaoct adecane- N , N18)bis|>fl", sdi am no(
walz@nloorej pl ati nun(11)]} tetranitrate (0.2 g, BCL/8B2006/012366

ol es) in H20 (18 nl) was &dded with AgN®3 (0.072 g,

0.424 mol es) and the resulting suspensi on was kept

quHEIe{ eifrh&éfid N9 at roomtenperature for 24 hrs. The
cfvvas réenoved filtering the nmixture twice on a

QOutHhE, BaE(iBhS ReLre! LR ol iblddeP Frolf TSR M H,0

ed W

wzftH‘”Rt eo(?’l’ﬁﬁl g dtglf ?g?@é A ﬁ??et%a%&%recﬁﬁé W A Fbis[trans-

W t'h

d‘%‘ﬁﬂ@iﬁf‘%‘%@ﬁ@p@@ A mﬁ%@“&%ﬁ 03, fiyfibles) in H:0
(1§ 36T LR SALN G OR300, DA gL PR i

ed vvashe r|e er vacuum

S YGRS b E e st
R AT 11, TR o
flfer B, Bt PN AL e AT {%‘/EW‘% SSERMIELR e The
ﬂlfﬁ%ﬁ@%ﬁ}‘?&d”"i?’ﬁzlb%w I i WL sftion of
nbiet R R AR N
A S i S o g 2
an?yﬁl{woé tl%at @e % ?H{i@tgh) %v(?}shE&tvﬁlﬁﬁ H,O and dried under

va%f}lé%eétr Wtﬁﬁrﬁd%c@ Z?‘lLDI rr%ﬁ %léﬁl%rf tpé ghﬂ%gggtn]r@d at room

roxypai ni't at o-

terh? ﬁ%lfggcﬁ fql fﬁ]/(t gﬁ&) th&? (s%nfsw]ag do&aedes2 % buchner filter and

I 'am no
washed with Et,0 to give 0.428 g (95% yield) of the title product.

Elemental Calculated C56.29% H 10.05% N 4.77% Pt 16.62%
Analysis
Found C5553% H997% N 4.33% Pt 15.14%

MS: 1471.4, [MH+C3F,COOH-4HOCsH;,COOH]"

'H NMR (CD;0D): & 3.54 (12H, t); 2.89 (4H, s); 2.73 (4H, m); 2.61
(4H, m); 2.20 (12H, m); 1.60 (30H, m); 1.40 (6H, m); 1.35 (136H, m).

The following compounds were prepared in a similar way:

{u-(1,7,12,18-Tetraazaoctadecane-N', N'®)bis[trans-diamino(16-
hydroxypalmitato-O)platinum(II)]} tetra(16-hydroxypalmitate)

{u-(1,5,10,14-Tetraazatetradecane-N', N'“)bis[trans-diamino(16-
hydroxypalmitato-O)platinum(11)]} tetra(16-hydroxypalmitate)

{pu-(1,5,10-Triazadecane-N',N'®)bis[trans-diamino(16-

hydroxypalmitato-O)platinum(II)]} tetra(16-hydroxypalmitate)
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hydroxypal mtato-Oplatinunm(ll)]} tetra(
16- hydr oxypal mtate) Exanple 9 :

W@ p00TI0IITS S- Tet r aazaoct adecane-L L bis ra/ - PCI/EP2006/012366
di ami no(butyrato-Oplatinum33l)] } tetrabutyrate The
reactions were carried out shielded fromlight and in

e
aigh 0N a8 VRABLRLRTH, b SRR i 71" a0

(0.0655 g, 0.386 Mol es) ﬁnd the resulting suspension
pt un r stirring a zroon1tenperature for 48
3o

O
+“ 'l"é\'l |y mi xture
t wikidl Onbg W c$0f‘1I r f| 'l*hgofdd Her V\%\sc H)J\o'
of ¥

washed with 1 HHZOthat vvas pooled with fhe
filtrate. The filtrate was added with sodi um butyrate

0. .
onadi*EeBeiong eERILER oD v gl HRE i fRiQ o0, A

soﬁﬁk Nt was, gvaporgggdﬁy 12?%&&?9%; o{:%éﬁﬁgewlelggg%ﬁ[trans-

the solid resi I vacuum at

dlgﬁ%&‘aﬁélﬂo%létﬂﬁﬂnfﬂﬁﬁe%{% brdtd (Br%(@gtﬁ‘%mﬁﬁ%ﬁ h& H,0

suspensi on mal n ed un er stir

(18%133 %5@?&?@1% D’[O%N (Eﬁ?jf gbb%g'@hﬁﬁb?ész%ﬁ the resulting

reno trat ltrate was evapor at

E‘}ggrlfséoﬂ %%@e@fﬁ@de@ t[r?fﬁ?% anaE eramlee ?’6’11h'4§ ho‘fuhs The

ue was c Iecte ner ter

soggz\g}i %g H?ﬂt&ﬁgf TII(%/ ﬁ'{g pro %@gg ataﬂ 1%%9@?)?%& filter; the
e te Y/ 9 0
fley ‘fmn%*ﬁ’;ii AR D AR e, The
0% NG .0 1
AR MRS AEY ST ABE and
J . . — . ;
SO lftﬂm }N as kgpntjstilnclle.%drsétﬁ(ﬁr%f"at n,goo%'tég@(eritéﬁg %I(_I)$ ?%I:lérsmhe solvent
wi@%b&%ﬁ%&%?pﬁ“@%n\%? &eBLELR Piesdute Parid Thé Fol P ¥esidue was
dried under vacuum at 35°C. The solid was then suspended in i-PrOH (20 mL)
and the suspension was maintained under stirring at room temperature for 1
hr. The insoluble material was removed by filtration and the filtrate was
evaporated under vacuum (35°C) at room temperature. The solid residue was
collected on a buchner filter, washed with Et,O and dried under vacuum at

35°C to give 0.149 g (62% yield) of the title product as a white solid.

Elemental Calculated C36.77% H7.31% N 9.03% Pt 31.43%
Analysis
Found C33.59% H 6.69% N 9.18% Pt31.78%

MS: 1103.0, [MH+C;F,COOH-4C;H,COOH]"

'H NMR (D,0): & 3.04 (8H, m); 2.63 (4H, t, J=7.5 Hz); 2.24 (4H, t,
J=7.3); 2.16 (8H, t, J=7.3); 1.72 (12H, m); 1.56 (12H, m); 1.43 (4H, m); 0.88
(18H, m).
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{m(l,7,12, 18- Tetraazaoct adecane- N , N18)bi s[?r
"5-diam no(butyrato- Oplatinun(ll)]} tetrabutyrate
W@ p00(l078130, 14- Tet r aazat et radecane- N1, N 4) bi SPCT/EP2006/012366
"5-di ami no(butyrato- Oplati3dun(l1)]} tetrabutyrate
{m( 1,5,1 O-Tri azadecane- Nl N10O) bi s[rr

R U e
tvéf’ ?iﬁci}mx}?’ T RSB O I ol
0)%{;&[[}1},@@[]1 ]}Q?[rggpg,rh{é MI1iQ H2O. A solution of

d ] traazaoct adecane- NI, N18) bis[ r -

1t o4
SR TR AL BRI T o Bt
0)33@&%;1.? Iglm&eﬁgg es) and the resulting suspension

' er s rrlng at roomtenperature for 48
T
tui dB-God Gt ?%&\?n&g%of?"gféﬁb%[%{az{fi#ﬂ? f%té%ﬁ&,is
O
O)W%gl ][} %t@)}lﬁf vvzasa;d\él\gz 3rog b;odﬁ og and
(0. TagHple 18" 24%@% LB g ou AR R bigffrans-
dl?@hﬁé@?ﬁ?@% BEASER TP feFREAPLRE (00T at e

to half volume (35C) under reduced pressure and the
separated oil was di ?,sol ved by additi on O‘ CHA 3 ( 18
¢

dTF+ oéfter SINH.F 1 ng r 10 mnlﬁwgls
E\Nﬁ PYagdy Sup_ﬁréted fro‘{nth)]\
s one andevaporatigd to d-tsyl ess (BEQH); und W,

reduce pressure. The oily residue was solidified by ™

e r%ea%ghé%?efe?hér%%fpﬁwﬁﬁﬁséaf%él?lgulue”ﬂght@a seedinio

it o B R L PR BRA  Btn
dlegglrgga}c%lo%pfa%r?&rﬁ&lﬁ}4ztrar1119tg/3te (% 2‘320/?)I\fg§ I:Tlﬁo oles) in H,O (18
mL) was added with AgNO; (0.0655 g, 0.386 mmoles) and the resulting
suspension was left under stirring at room temperature for 48 hours. The solid
was removed filtering the mixture twice on a double microfiber filter; the
filter was washed with 1 mL of H,O that was added to the filtrate. The filtrate
was added drop by drop and under stirring to a solution of sodium caprylate
(0.192 g, 1.155 mmoles) in MeOH (19 mL); the resulting solution was
maintained under stirring at room temperature for 24 hrs. The filtrate was
concentrated to half volume (35°C) under reduced pressure and the separated
oil was dissolved by addition of CHCI; (18 mL). After stirring for 10 minutes
at room temperature, the organic phase was separated from the aqueous one
and evaporated to dryness (35°C) under reduce pressure. The oily residue was
solidified by addition of Et,O followed by evaporation under reduced pressure

(35°C). The solid was collected on a buchner filter and dried under vacuum at
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Anal ysis Found C 46.89% H 8.70% N 7.03% Pt 24. 25% MS:
1215. 1, [ MH#C3F7CO0H4C 7H, 5CO0H + 1H NWR (CDA 3) : d
W@2R0/0(4ls s); 4.40 (12H, s); 2.93 (4H, s); 2.7FGI/EBM06/012366
m; 2.21 (8H, t, J=7.5 Hz); 38.15 (4H, t, J=7.5); 1.54
(204, m; 1.30 (56H, m; 0.90 (18H m. The foll ow ng

6 ody | A | ar R - 112,
3516 BHIED, 151 B GASRTTOA bR BB SBUuLFYs o Wi sdtia
"5-di ami no(caprylato- Oplatinum(Il)]} tetracapryl ate

El%\mﬁ&fﬁlbl s% }G*ﬁ%te ﬁe ‘@E igé?gﬁgf@zd) pl a]t\1|7m],19(/‘1 1)15t24.72%

Anad Y¥l&caprylate {m( 1,5,1 O0-Triazadecane-
N10) bi s[/ Royadi am no(CG%pSQ%at oH &ypPat i nNrF( 08Y4} Pt24.25%
tetracapryl ate Exanple 11:
N (M8412B5 Te[NH&Z@gEi@@é&M@7MC00H]
18) bi s[fra/wdi am no( caproato-0)platinumIl)] }
tet ﬂHCNMRit(éJD(Bb,):f&éCZO o4, vere40412Hed);,02039|iHE I sJed.73 (8H,
fromlight and in MI11iQ HO. A solution of {m(l,8,|
m); 2.21§8Hety kez.dddr pdrdandH, NLJNLI) pil 4 20H, m); 1.30 (56H, m);
di am no(caproato-Oplatinum(ll)]} tetranitrate of
0.®xahgem). (0.441 g, 0.368 mmoli) in HO (25 nL) was
added with a solution of sodiumcaprate (0.286 g,
1. ATherfioblosengi conréur(ds wkje prepardd inlaspméalad wayder
stirring; the resulting mxture was kept under
sti {pi(ig7 A2, I bJrettanzpectadecand-, N 5)bis firadshdiageinofcaprylato-
mat eri al which separated fromthe m xture was
Ol temimdd) jgtetrddapiydateof CHC (25 nL). After stirring
for 15 min. at roomtenperature, the or gani cphase was
sepdpatlef, 10 bt Tt aaatetxads comes Ny ¥biapwnas-aiamino(caprylato-
dryness at 350C under reduced pressure. The oily
O)pdatirhma(Mglg tetdacdpdyilatd by treatnent with Et 20 and
evaporation at 35C under reduced pressure. The solid
was {pe(ll, 8deBriazadecane-N', N'))bis[trans-diamino(caprylato-

O)platinum(II)]} tetracaprylate
Example 11: {u-(l,8,11,18-Tetraazaoctadecane-N’,le)bis[trans-

diamino(caproato-O)platinum(II)]} tetracaprate

C Hﬁcoo iyt NHg o

2N +\\‘NH3
HN"" /\/\/\/\/\N \/\/\/H N~ ~ooccH, f oy /“\o‘

9 19

The reactions were carried out shielded from light and in MilliQ H,O. A
solution of {n-(1,8,11,18-tetraazaoctadecane-N',N'®)bis[trans-
diamino(caproato-O)platinum(Il)]} tetranitrate of Example 1 (0.441 g,
0.368 mmoli) in H,O (25 mL) was added with a solution of sodium caprate
(0.286 g, 1.472 mmoles) in H,O (5 mL) drop by drop and under stirring; the
resulting mixture was kept under stirring at room temperature for 15 min. The
gelly material which separated from the mixture was dissolved by addition of

CHCI; (25 mL). After stirring for 15 min. at room temperature, the organic
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on a buchner filter and dried under vacuumat 35C to
give 0.387 g (64%yield) of the title product.
wEb@ment4ad Cal cul ated C 48.5 1% H 9. 01% N 6. 86RP&TPEP2006/012366
23.88% Anal ysis Found C 48.3%% H 8. 99% N 6. 62% Pt 23. 3
1% MS: 1159.0, [ MHC3F7CO0OH 4COH19COCH] + 1H NWR

phg@éqg) s'zelg‘Ar%eg %{&@WP fgzﬁue%ug %f&i{ﬁc{ %'lqap c%a@é'dlfcg tl'pérg_s's at 35°C

unkr 8ddcdd #ﬁ&su@ T-Bléeoflgl Je?l’ﬂd(‘égf?agnpﬁg&‘iqfed“@s’etreatment with

prepared Inasimlar wa

Et%(?éﬁ | Vi no%l‘é&ﬁ%?géb‘@ udﬂ '}Ieah?é n(pﬁe)s]s?re The solld was collected

aproat o- tetracaprate

Onk?l\li‘ hgier]fil’tén;dfgﬂ_gt iam ng‘?]ctgp?%gtﬁgﬁ? |f?’|5aotC F]%rg(l}’?)%'?w g (64%

: 1,5,1 O-Tri azadecane-
YI%Q? h?g?ﬁ'h@lfeﬁar})@ugl am no(caproato- Oplatinun(lil)]}
tetracaprat e Exanpl e 12:

El%ﬁngh_mg AR C{fﬁﬁéﬂ‘fg éf})ﬁlg) oS 8692 Pt 23.88%

Ag Y?lﬁ(dodecyl sul phat e) The reactions were carried out

Shl el ded Foomil i ght @riB.09%2CIN8.0PPE.  ANsbdVs on Rif23.31%
&MI 1 8-tetraazaoctadecane- N1, N18)bis[/r -

d| a Sm(blﬂﬁl, {JW’IPCaFﬂ\OﬁH-M)qg}H]tg@Q@Hl]trate (0.2 g,

0.193 mmoles) in H2O ( 18 nL) was added with AgNO

( 0. OH2NMRO(E@R4O0Mm0 | &) 8@dH, ro); 2e3311(#iHhot) s Asper{dHom); 2.19

was | eft under stirring at roomtenperature for 24
(12Hs m)THe6 §b8Hdwgs 1reihtRiddnt); 1t3e(381d, mhe0M &t8H .emwi ce
on a double mcrofiber filter and the filter was
was e finil kowingrdonppowitd whet prepsred ol edimilan wae
filtrate. The filtrate was addeql drop by drop and
undép-6lt,7 112, her TetraazaostadacarmNofN '3l irnapi-d e naire (caproato-
hydrate (0. 144 g, 1.16 mmoles) in MeOH (19 nL); the
O)péatinum(ld)]} tetracaprate
{n-(1,5,10,14-Tetraazatetradecane-N', N'*)bis[trans-diamino(caproato-
O)platinum(II)]} tetracaprate
{p-(l,5,1O—Triazadecane-N',N'O)bis[trans-diamino(caproato-
O)platinum(II)]} tetracaprate
Example 12: {u-(1,8,11,18-Tetraazaoctadecane-N1,le)bis[trans-

diamino(pivalato-O)platinum(II)]} tetra(dodecylsulphate)

t-BuCOO..,,, _.+.wNH, NH o

N/P \NH '\/\N AVAVAV N 4 !

v Sy S _-
H N O0OCBu-t C12H250 \Ne)

The reactions were carried out shielded from light and in H,O MilliQ. A
solution of {pu-(1,8,11,18-tetraazaoctadecane-N ! N 18)bis[trans-
diamino(dichloro)platinum(II)]} tetranitrate (0.2 g, 0.193 mmoles) in H,O
(18 mL) was added with AgNO; (0.072 g, 0.424 mmoles) and the resulting

suspension was left under stirring at room temperature for 24 hrs. The solid
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sol ution was kept under stirring at roomtenperature
for 24 hours, then concentrated to half volune (35 00
waor@en7uetluced pressure, and added with a sodi BGT/EP2006/012366
dodecyl sul phate solution (03222 g, 0.77 mmoles) in HO
(15 nL) drop by drop and under stirring. After
(W . ' og, te
was temo afl?%rl:hg ng )gtﬁr@&YVeé%tHfa 5@1?51% &of‘b??f Iter and the

preci pi col on a ner

ﬁl?é?dwg?v??sﬁt‘éﬂd%t ?CMi%?tHﬁqgﬁpv@stg?& 46%i a§he d%gr?_}e The

he t| roduc enen Icu

L T
pigality E‘Wbé‘f%%o (oo it MEPE ISR 1) resulting
it Bl 51 D P i, O 245, o
S SRRSO 80 Bt i
soge (’3‘ ﬁ&lﬁa{ ggﬁféfo n (0.853% B hirhbles) in H,0 (15 mL) drop
by{(f?o lami 39?31:4 Q%aﬂgﬂa?gﬁfgﬁggﬁfwﬁmﬁ? ak38m temperature,

I am no

th%ﬁ%‘r gfﬁﬁqg&yéozmdﬁg% ﬁ%) l{lgl%éq alg)gcﬂﬁ{:mazfﬂg%?ﬁ? ?Hed under
OO 20 1O ek o et

capr onat o- 0) pI atinun(ll)] } tet ra(dodecyl sul phate) The

reacil o% %‘%frh ed out %F‘ I\fgobrg% q;}t and i%

on of {

Al}alXSSt et raazaoct addé?d% N1, N18) bi s[ r-  19.68%  6.47%
di am no( doainidor o) plCat i nun( | H § R70&t Nafit0at €t(0.2 g, S

0.193 nmmles) in H3®48% 19.69%  6.03%
MS: 1131.1, [MH+C;F,COOH-4C ,H,5s0S0;H]"
'H NMR (CD;0D): & 4.17 (12H, bs); 4.00 (8H, t, J = 6.77 Hz); 3.19
(4H, s); 2.97 (4H, m); 2.65 (4H, m); 1.67 (16H, m); 1.52-1.24 (80H, m); 1.10
(18H, s); 0.90 (12H, t, J = 7.14).
The following compounds were prepared in a similar way:
{u-(1,7,12,18-Tetraazaoctadecane-N', N' 8)bis[trans-diamino(pivalato-
O)platinum(II)]} tetra(dodecylsulphate)
{u-(1,5,10,14-Tetraazatetradecane-N',N 14)bis[trans-diamino(pivalato-
O)platinum(II)]} tetra(dodecylsulphate)
{p.-(l,5,1O-Triazadecane-Nl,N'O)bis[trans-diamino(pivalato-
O)platinum(II)]} tetra(dodecylsulphate)
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( 18 nL) was added wth AgNG3 (0.072 g, 0.424 mmol es)
and the resulting suspension was kept under stirring

WO 200782140 s. The solid was renoved filtering tPEI/EP2006/012366
m xture twice on a double nmi3& ofibre filter and the
filter was washed with 1 nL of H20O whi ch was pool ed

L 7 S O
st R O i

tenperature for 24 hrs, then concentrated to half
vol une (35 0C) under reduced pressure and added drop

c v cpep Iand er stlrflng w th a sodi
5ddble ”P Lm_qj t o "? ‘nPHJFI‘DI es) iyn HZO(I?
( 1Hs Aft H t rYi rmN(at‘l'OQmC sHi coH O/\\O
terrperature t he preci plt ted soI 1d was col | ect ed 8h#a 0
buchner filter, washed with fewmllilitres of water
and i
o1 el g EctAe et LT Ebur gl R HetPing i SAHQ H.0. A

soflfr® N 2 268 0h Nssl{xga(lﬂ}y%tﬁ fscidapapStadiBah @ ol pjsterans-
d‘%‘(@%@%ﬁqh@%&@? %E@ltraﬁe Q@ 17%') Otlg3 gll’?%ﬁé? in H,0

(1§)m%§| &% (aﬁg‘ﬁdt\?ltll %4@ 03278 8.424 £198Es) %g t@legl%sultmg

onpouTids’ wer e prepare

suiﬁé’%sllé‘ﬁ Wkéﬂ(?lfnjde?’s 1}ﬁn%8f‘o?9wlﬁ%z?ﬁ8tsﬁﬁ%‘;r\?Ffﬁrh'})ved filtering

bi's| ><ms-"di am no cap onat o- atinu

th% %12(%1%%%'0?1“5 RBabE) microfipre filter ?\Rd R}Ill%f{%ter [v%ars washed with

4-Tetraazat et radecane-

1 mi; oF ?—g}d‘@\(lﬁeﬂr&ﬁg@o ¢ \Qfllt?t f{l@ tH&E] The fil trate was ﬁided drop

tetra(dodecyl sul Tri aza ecane-

by{\'éc{?%)g ki ghggg@fisul P&gwtﬂnét QodihP! SifrBHAE 'sblution (0.16 g,
1.158 mmoles) in MeOH (19 mL); the resulting solution was maintained under
stirring at room temperature for 24 hrs, then concentrated to half volume
(35°C) under reduced pressure and added drop by drop and under stirring with
a sodium dodecylsulphate solution (0.222 g, 0.77 mmoles) in H,O (15 mL).
After stirring for 15 min at room temperature, the precipitated solid was

collected on a buchner filter, washed with few millilitres of water and dried

under vacuum at 35°C to give 0.301 g (78% yield) of the title product.

Elemental Calculated C H 8.52% N 5.57% Pt S
Analysis 44.21% 19.40% 6.38%
Found C H 8.42% N 5.45% Pt S
43.53% 19.02%  6.80%

'H NMR (CD;0D): § 4.17 (12H, bs); 4.00 (8H, t, J = 6.58 Hz); 3.20
(4H, s); 2.98 (4H, t, J = 7.5); 2.65 (4H, m); 2.18 (4H, t, J = 8.24); 1.76-1.21
(108H, m); 0.90 (18H, m).

The following compounds were prepared in a similar way:



10

15

20

25

Exanpl e 14: {m (|, 84148- Tetraazaoct adecane- L\
V18) bi s[fr a/isdiam no( butyrato-O)platinun(ll)] }
wao edoraidetiecyl sul phate) The reacti ons were carPCEHEPINE/012366
shielded fromlight and in BOI i Q H20O 1 I Asolution
of {m( 1,8,1 1,1 8-tetraazaoct adecane-

ORI Ty ——
BTSSR i), L,
¥ ierr?g_(ﬁt N9 sz Freﬁ‘haQQfé'hsadewr?e ?\plNd&%@EﬁEﬁm ?ﬂb 0(capronato-

the mixture tTw ce on mcro

ORI ST T, 1L o
SOdg RO U PR AR ARL B MG IR BBl ROC A nato:

res NG so 'on Wwas kept er stirrin
i lﬁ.teﬂfasm&?%&éﬁsulé S‘Sﬂiﬂyféﬁf’pﬁét e sol uti on

for Exanfple; 44: 20 33?#?8&?2?5 'ﬂ#’éf%%haeff%@i'& K VLT W erans-
dig i RS AR @?ﬁ?ﬂrz@%@m?&? dbltstisyWBRT, "ssc

to glve0289(74% el d) of thetltle product
CE'E t al uI at ed H 8. 35% N 5.73% Pt S Anal ysi s

iy # C@% 65 °/cN WQMW AV ?
42 HZN N1U3 o,HiMHﬁ S
12H25oso 3|—|]+ 1 NI\/R( 17 (12H, b3s) Ea‘j‘zso Wo

(8H, t, J = 6.58 Hz); 337(4H s); 3.10 (4H t,

"2 Ehsaecpt b caniad obishidaed i A%%néow&xﬁnag H:0.

vvere f ared

A §-t SPTYRL oct fﬂ)tgcanz nﬂkl &HB\A@/I?E\Q@%F%’CH%MW pislerans-

diamino(dichloro)platinum(Il)]} tetranitrate (0.2 g, 0.193 mmoles) in H,O

(18 mL) was added with AgNO; (0.072 g, 0.424 mmoles) and the resulting
suspension was left under stirring at room temperature for 24 hours. The solid
was removed filtering the mixture twice on a double microfiber filter; the
filter was washed with 1 mL of H,O which was added to the filtrate. The
filtrate was added with sodium butyrate (0.127 g, 1.154 mmoles) and the
resulting solution was kept under stirring at room temperature for 24 hrs, then
added drop by drop and under stirring with a sodium dodecylsulphate solution
(0.222 g, 0.77 mmoles) in H,O (10 mL). After stirring for 15 minutes at room
temperature, the precipitated solid was collected on a buchner filter, washed
with few millilitres of H,O and dried under vacuum at 35°C to give 0.28 g
(74% yield) of the title product.

Elemental Calculated C H 8.35% N S5.73% Pt S
Analysis 43.02% 19.96%  6.56%
Found C H 8.46% N 5.62% Pt S

42.72% 19.66%  6.69%
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Oplatinum11)] } tetra(dodecyl sul phate) {m (Il ,5,
10, 14- Tetraazat et radecane- N1, N14) bi s
WQ e@n®7ditmam no(butyrato- Oplatinun(ll)] } PCT/EP2006/012366
t etra(dodecyl sul phate) {m ( 40,5,1 O-Tri azadecane- N N1
)i ~-diam no(butyrato- Owplatinum(il)] }

d I I , | ogi cal
eval et o o T A G oS OBET on °

R t he.. t t e
o Than R {2, QEPE ST P2 e b o0 (8, Pals PORofRy 337

I'n” vit’ro on' var’ous ftunour

GBS, TS S S AR T IS, 0.2

ova ere e Cispla

i sthamnt inas L1210/ CDDP and A2780/ CDDP. The
(I?Geagfé{é?f%(frggeﬂ{tgﬂbounds of the invention exhibited

e L A R PGB B SR 3PS, L
1 g
NOT SRV 7. 122 P8 H Ao RSPV s 135 CNFHEAS ey rato-

nin vivo i n" " whi uman tunor: ce
OpiFRum{ G RARUSI A phiaen Ovary) L 2 re0r o
oA SO TR, AP0 oy gamino butyrato-
ORI et A AT ARI LY e T uour, for - thi ee
ggﬁ%glﬁggg,1t0r-‘??i%1%§&écan'eUN‘ D\Fi)@iigwﬁ{si-ﬁfi% i?ggﬂﬁﬁ%tﬁ-t he

s’ of ‘the iInventidn enced a t1tunour
Oﬁzl)értr?r&ytfrg@(l ?g}qe?ﬁﬁvﬁﬁ(ﬁﬁﬁgﬁps :eINSctl édAf ::ggp:) ﬁgdgggup
‘(:%giﬂésatrg?gér g?kﬁar%éatﬂloﬁwal Auish2bl 3RY corfip¥linds of the
invention

Representative compounds of the invention were tested for their
cytotoxic effect in vitro on various tumours cell lines, among which murine
leukemia L1210, human ovary carcinoma A2780 or the respective cisplatin
resistant sub-lines L1210/CDDP and A2780/CDDP. The representative
compounds of the invention exhibited cytotoxic effects and they were able to
overcome the resistance mechanisms that limit the use of cisplatin.

Moreover, representative compounds of the invention were tested in in
vivo tests in which human tumor cell lines, for example A2780 (human ovary),
A2780/CDDP (human ovary resistant to cisplatin) or LoVo (human colon),
were inoculated subcutaneously in immunosuppressed nude mice. The
compounds were administered intravenously every four days or every seven
days after inoculation of the tumour, for three cycles of treatment. In these

experimental models the compounds of the invention evidenced a high

antitumour effect at tolerated doses.
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n and m are each i ndependently an integer of two to
eight; pis one or two; Ais selected fromthe group
w@oemwsiosuinhg of -B-, -B-(CH2)r-B-, -B-(CH X- B- (BH/EE20B6/012366
wherein r and z are an integdr from2 to 8 Bis a
-NR1- or -N(R2)2 + | /pQ p group, in which RL is
Cﬁﬁh@ ed from hydrogen, (CrC 4)alkyl, (C C4)acyl,
=but oxycarbonyl, and R2 is selected from hydrogen
and (CG-C4)alkyl; Qp is an anion selected from
chl oride, brom de, iodide, nitrate, sul phate, hydrogen
sul ph COO wherein R3 has the sane
1'rrea%\l %@pg@ﬁﬂ?ﬁ@é@%ﬁ%&@g“y from one anot her, and
R4-O SO3 wherein R4 is (C2-C 4)al kyl with the proviso
—that, when Qp is selected fromchloride, brom de_ +2
i odi de, niNH,ate, sul phate, hydrogen sul piNH.e,
perchloratle, Ris not (C -C 4)al kyl. 2. The conpound
accordinglto claim1l wherein the R group It aken
t JfePRer Wittt NB2 ¢ eiox yAat(EH 1o Whtcm@€ORs |  2/p QP
bound i s tlhe residue of a saturated, rmno-’unsaturated
or poly-u turated fatty acid. 3. The c ound
L_accordi ng claim2, in which the R group'® aken
toget her the carboxylate group to which it is bound is
the residue of a saturated fBtty acid having from 10
to 24 atonms. 4. The conpound according to claim2 in
inwiich: the saturated fatty acid is selected fromcapric
acid (decanoi c acid), neodecanoic acid, lauric acid
. (do®ecdsnoiselacted) , froy | shec group (tcehsidtiaganofc (@5-@)s)alkyl,
pal mtic acid (hexadecanoic acid), stearic acid
(oc(Ggecaidkenyciadyl, (Gr-&tp)atatkydci d (ei cosanoi ¢ acid),
beheni ¢ acid (docosanoic acid), lignoceric acid
n and m are each independently an integer of two to eight;

p is one or two;
A is selected from the group consisting of -B-, -B-(CH,),-B-,
-B-(CH,),-B-(CH,),-B-, wherein r and z are an integer from 2 to 8, B is
a -NR'- or -N(R?»)," 1/pQ® group, in which R' is selected from
hydrogen, (C;-Cs)alkyl, (C,-Cs)acyl, tert-butoxycarbonyl, and R? is
selected from hydrogen and (C,-C,)alkyl;
QP is an anion selected from chloride, bromide, iodide, nitrate,
sulphate, hydrogen sulphate, perchlorate,
R’COO" wherein R® has the same meanings as R, independently from
one another, and R*-0-SO;” wherein R* is (C,-Cy4)alkyl
with the proviso that, when QP is selected from chloride, bromide,
iodide, nitrate, sulphate, hydrogen sulphate, perchlorate, R is not
(Cy-Cy)alkyl.

2. The compound according to claim 1 wherein the R group taken together

with the carboxylate group to which it is bound is the residue of a saturated,
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(tetracosanoi c acid), 15-hydroxypentadecanoic acid,
16- hydroxypal mtic acid (16-hydroxyhexadecanoi ¢ aci d;
WQ w7t acid), 6-hydroxypalmtic acid, (R)-FET/EP2006/012366
hydr oxyhexadecanoi ¢ aci d, 1A2hydr oxyhept adecanoi c
acid, (S)-9- hydroxyoctadecanoi c acid,

md R OHE IR PR ol Py oxystaric
3, di hydle oé%gﬁ)@%ﬂﬁcgg%r‘atugrtg claim 2, in thh tl‘ieOR group taken

t hr eo-9 dr oxys I'c acid,’er t

toé’é&ﬂéld (} éyéér%%&gfatéc e'iéft\lilfﬁi)ch e, 151 ound 1§ tPe residue of a

FOxyoct adecan ac Id, ‘and eryt

Sa@‘é@*&?dﬁ"tﬁmﬁ%ﬁ? 3‘% le&xﬁ’dz%é%"h“y% ;?ZES“? ke
4.1 09%%660(;&@&?@5998%' ﬁ’% S(r)g: eﬁgrPTZ a}ﬁt‘i(/)ﬁi&lht e sdtﬁra[kfé’clflJ n*%md is

t he resi an unsa aci d ‘having

seftltdP fggmc% H@ Q{; de&a oT@e%&gﬁ'p%égge@&{bq{& cﬂ tl?urlc acid

claim unsa ura acid 1s se
(d?éz‘%a‘ﬁfg&' de Cff)'b)s(yrﬁ ¥ Sgdgagf geéﬁzgdeg)cmofc' Ch&‘a')e' Baﬂﬁitfjc acid
AN iy S0 SRR e i

(en‘?:%béjﬂmgl ' g&ldi,ggyehg el gdeidt r g&‘(?ﬁosapolc acid), _ lignoceric  acid

rans eca en0|c a I'nol eni

(teéﬁc%s&r{l&ccécﬁd%gldé%gﬁ?’o CI g éhgﬁpgbﬁi 9%. ggdro almitic acid

enic a dctadecatr
gL i P B el
GRSl R rae‘”"’*liﬂ%?@é‘sgg%% endfid (-

hy@df )gyc‘cltz'f@canow .acid, £8)7 113_ )_/Lq),mfg,o(l‘téldgcanow acid 12-

Cl s,’Cl s, ClI ,Ci'S,Clis- ocosaesenol ¢

hy?g‘?% %;r@)saesaenmg %grOMeeégéaunﬁcdorde%[hro'6’7'
dll&\‘gc?@?@l%é % ’51 ft n%ilt(f)dﬁl})d?o%/‘étg {:%m, erythro-9,10-

IS one O

difiPdroRY5dric es'agﬂﬁs eﬁ%ﬁk&%ﬂﬁd”ﬁ%riﬁﬁ%bé&%c acid, and

erythro-15,16-dihydroxyoctadecanoic acid.

5. The compound according to claim 2, in which the R group taken
together the carbdxylate group to which it is bound is the residue of an
unsaturated fatty acid having from 16 to 22 carbon atoms.

6. The compound according to claim 5 in which the unsaturated acid is
selected from oleic acid (cis-9-octadecenoic acid), ricinoleic acid ((R)-12-
hydroxy-cis-9-octadecenoic acid; 12-hydroxyoleic acid), erucic acid (cis-13-
docosenoic acid); linoleic acid (cis,cis-6,9-octadecadienoic acid), linoledailic
acid (trans, trans-9,12-octadecadienoic acid), linolenic acid (cis,cis,cis-
9,12,15-octadecatrienoic  acid), y-linolenic acid (cis,cis,cis-6,9,12-
octadecatrienoic  acid), linolenelaidic acid (trans,trans,trans-9,12,15

octadecatrienoic  acid), arachidonic  acid (cis,cis,cis,cis-5,8,11,14-
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H2N- (CH 2) 3- NH2 +- (CH2) 4- NH2 +- (CH2) 3- NH2 H2N- ( CH2) 6-
NH2 +- (CH2) 2- NH2 +- (CH2) 6- NH2 H2N- (CH2) 5- NH2
WO 200245 NH2 +- (CH2) 5- NH2. 8. The conpound acROF/EP29g6/012366
to any one of clainms froml143 7 in which Qp is a
RAOSC3 group sel ected from n-hexyl sul phate,

eGSR PSS NER UL SR TS ANEIS aci

_ _ _ compoudnd’ ‘accor
(Egk\g'f ;8 ci’éhﬁrs,%{iglcﬁd'c'igéﬁ 0.53.1% %8885&%%8@@# e%ciggg(%y/x), and

maceut i cal ’corposrti‘ons’cohtarning a Ci u
RN EARE AT L AT SR T ARt
7- Gt 1R oyt O g pOFRRE 30 Ry e RASTIPRA Faghs fy which the
B N N g e
:?eg{;ﬁ_ﬁgg{zg‘}%ﬁ#g@%ﬁg\mq an anmount effective to

H,N-(CH,)3-NH,"-(CH,)4-NH,"-(CH,);-NH,

H,N-(CH,)s- NH,"-(CH,),-NH,"-(CH,)-NH,

H,N-(CH;)s- NH,"-(CH,)4-NH,"-(CH,)5-NH,.
8. The compound according to any one of claims from 1 to 7 in which Q™
is a R*0S0;" group selected from n-hexyl sulphate, 2-ethylhexylsulphate, n-
octylsulphate, n-decylsulphate and n-dodecylsulphate.
9. The compound according to claim 8 wherein R*-0-SO; s
n-dodecylsulphate.
10. Pharmaceutical compositions containing a compound of any one of
claims 1-9 in admixture with suitable carriers or excipients.
11.  Use of the compounds of claims 1-9 for the preparation of medicaments
with anti-tumour activity.
12. A method for treatment of a tumour in an individual in need thereof,

comprising administering to the individual a compound according to any one

of claims 1-9 in an amount effective to treat the tumour.



