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BIS-PLATINUM COMPLEXES WITH ANTITUMOR ACTIVITY  The
present invention includes platinum complexes having antitumor activity, a
method for the preparation thereof, pharmaceutical compositions
vordainirngithem and uses thereof including the preparation BE&EP2006/012366
medicament useful for the treatment of tumours. 5Platinum complexes are
amongst the most effective chemotherapeutics for the treatment of solid

RISWEATINMURLIGOVEPLBK fSsWENR AN ITIOMORIAGITEDDP)] is

one of the most widely used and effective antitumour agents, even though
its administration is affected by severe side effects. Tumours that can be

treateﬁl with this rtm%dicament.log cgmprf?. testicle, oviarg bﬁldder and,
head/ @Skqﬁer%%rbré%?ﬁ%lgﬁsni} dich an’i‘r\“t‘ﬁe?é)&? & ﬁa AY{Ag Fogumor
4Baviry g Phelerdigreber e f&ﬁé‘i\%ﬁ@bé@f,gﬁﬂa}‘ﬁﬁ'c%ﬁ@&é‘}'rEQHfﬁo%ﬁ%ns
for thé prolongation of survival therapy in ovary tumours. Successfu
doeasinémg Wlikncisptitinds theited inaihididgete thefachtiont s6meartedicament
cells become drug-resistant. Moreover, the majority 15 of solid tumors (for

used dier thegtreairne &f BRI Stomach tumours) are not responsive to
isplaty th h I . .M. Giand ' .
Conrent e S AR R e i e G BPics

£#451-2466).the Ao idgntifyqlidtinumamersplexas WikhradURES to¥Riplatin
a wide 20 antitumor activity spectrum and devoid of cross-resistance with
sispttighlerediaminaratiamgilés RAYPBEénenadiédhs arasteviadelyeesetband
These efforts have led to second-generation platinum complexes showing
S ABLFEURy H0THe ST 09 LR A HEIRHRAF ORI XIREIG BY
18600, CerhoPlaHn, e BRARNF PIRHPUE LoRRPIRX AR ENEHN IR KR aSnent
an 25antitumour activity spectum similar to cisplatin, while being devoid of
isrtpxicity. vastiid;gemersatiorbpddtinrimamdmiexdieeektlytintrogesceBimce  its

clinic is WO 2007/071415PCT/EP2006/012366 2 oxaliplatinum. Other
HUFRARSRES ARy SRR ANTDU 72 s dhsadra afilRetioa orRbfeguraive

; \
S e A B R B R by
ireatmngniuiasnes she teROuUr seanh Bas Witk dicsd fireionseited waialy due to
Sresistance.  Finally, another problem associated with platinum

tmipridasiciprentyrnes salthbeseyne tiugarsistanhdaseever, the majority
administration, these complexes tend to irreversibly hind eans Qf
QESRILE TR 5P oM SUToio ARy PRack SRR are not

At thagoBtaet i ARG maeresthan WknftHeeabdcdraeRtadspyitifiniey C .M.
hours from administration. The high irreversible binding to plasma proteins

Sdandoluesitite dHuctvbridstiof ehePdatimoudinsad hiintitnsys. Drigsodshem.
gl_é, le%iggl éa&c% ‘ rch, Vol. 11, 1669-1674, 2005 and references

' é’d). ISplati ﬂ éﬁ{ri fuble platinum complexes are disclosgd in 15
US 5%%98&%%&!1&%&&%@3&8-J&ﬁp@%@%ﬂﬂ%@!ﬁfé@é%ﬁ%& a wide

5,117,022 can be incorporated in liposomes, whereas the complexes
disttosed incti iy, Ghaatddnhave hghadestlicitysandssstmativityitar dheplatin, a
tumour cells when administered in a contrast medium such as lipiodol.

BIpRamofrestBlse b RASR St Gd AN thst ethdgradss These efforts

haracterize h ceo lamin o ligand that Ji
R T R T
2ctBAt90HrS1 6,03/ 892 and S &EA6,G8%clinidalpaiticilal, Wmong them,
6,022,892 and US 6,596,889 disclose bisplatinum complexes

cherapletinedthy thecorabepletivin ponyapiero liyapeterhdse market, has an
compounds have a potent cytotoxic activity towards cisplatin-resjstan .

FRINAEBHE ALHAN RIOLH TSl LA S TR L o1 91E BB R 010 of i
lRkenya ing Rack R A 68 Y GLBRENLGI GV 26adh 09" aiBaciaeinT O8I is

Vivo activity in a cisplatin-resistant experimental tumour is also reported
for these compounds. WO 2007/071415PCT/EP2006/012366 3



10

15

20

25

The applicant of the present application has found that, in the presence of
human plasma, also the bisplatinum complexes disclosed in US 6,022,892
irreversibly bind to plasma proteins, as explained above. Moreover, it has

g%%l,)é%mg]at the fraction of drug which is free in the plasrp&y%%%%q%“

IS reversibly bound to proteinsundergoes rapid and progréssive
degradation to give pharmacologically inactive species deriving from the

@mﬁmtmm@m&f&%ém@ummﬁsrg%g? Rmcf&?@e%?mpxaﬁnum.

deemed to form as a consequence of che in

dlymprexdssy) the lasmahprohably diietesheiniitgrassionyeidmes the main
endogenous molecules that contain thiol 10 nucleophiles such as, for

exabipms ¢fsteiméhsrgitattitbneiseladiies. Fhaangobinbinmy kaehoidersd the
B R B R R AR Famon

FeeMesaikie binding to plasma proteins can impair the effectiveness of the
compounds in humans. There is therefore the need for bisplatinum
compl&ies! 5whithetopnob jsmsassotiased umity plasinerpromertieses cuksently
disclosed herein f?ﬁhthe resent invention, it has now surprisingly been

G PO AR DAY RESTOIBNAY SHols AUmIRIS BtIAR: JRSSE R 8 A ignd

r i [ ' inat here bi .
RS Corne 00 UL, o
Kialeility ioftitdsphrenta20tperdd v dehtatoatien ant areiahte-éaiahio% of the
tumour growth in various experimental models. The compounds of the

ifRE IR dravisi thinfoitswihgue nérarfoadmiaigiraies Rbe dwghiHzereversible
%ci:rwcﬁ%% b pl (S:Hg)l@dtg{rhlsz AR ti2eldBveness of the compounds in
humans (S.S. Jacobs et al., Clinical Cancer Research, Vol. 11, 1669-1674,
2005 and references cited).

Cisplatin-like liposoluble platinum complexes are disclosed in
US 5,117,022 and in US 6,613,799. The compounds disclosed 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 useful 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 disclo‘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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t OCOR .2/p Q-P N3 WO 2007/071415PCT/EP2006/012366

WO 2007/071415 PCT/EP2006/012366
' 3

The applicant of the present application has found that, in the presence
of human plasma, also the bisplatinum complexes disclosed in US 6,022,892
irreversibly bind to plasma proteins, as explained above. Moreover, it has
been found that the fraction of drug which is free in the plasma water and
which is reversibly bound to proteins undergoes rapid and progressive
degradation to give pharmacologically inactive species deriving from the
removal of platinum from the polyamino ligand. These species are deemed to
form as a consequence of chemical instability of the complexes in the plasma,
probably due to their interaction with endogenous molecules that contain thiol
nucleophiles such as, for example, cysteine or glutathione residues. The high
binding level of the platinum compounds to human plasma proteins probably
promotes this interaction. The rapid degradation in human plasma and the high
irreversible binding to plasma proteins can impair the effectiveness of the
compounds in humans. There is therefore the need for bisplatinum complexes
which do not present these unfavourable properties.

As disclosed herein for the present invention, it has now surprisingly 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, ] *?

RCOO——Pt—— NH, - (CHj), - A - (CH,),, - NH,——Pt—OCOR | 2/p

NH, NH,

M
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4 in which: R is selected from the group consisting of (C,-C25)alkyl,
(C2-C25)alkenyl, aryl, (CT-C 10)aralkyl; n and m are each independently
an integer of two to eight; 5p is one or two; A is selected from the group

ISt f -B-, -B-(CH2),-B-, -B-(CH2),-B-(CH2),-B-, wherein r and z are
ﬁ@g@ysmglo%ﬁ 2 t0 8, B is a or a -N(R2)2+ 1/pr group, in which R{}&2006/012366
selected from hydrogen, (CI-C4)alkyl, (CI-C4)acyl, tert-butoxycarbonyl and
R2is Si‘él ef&from 10hydrogen and (C1-C4)alkyl;  ris an anion
selected from chloride, bromide, iodide, nitrate, sulphate, hydrogen
_sulphale, perchelsiedR 36080 Wt}egeirngmﬁlasctgﬁswm,% m%_zfnir(@s] '@25&11(}’1,
independently from one another, and R4-0-S03 wherein R4 is (C2-C
LSanrsikrnthantodeo thalavabeyl Q' is selected from chloride, bromide,
iodide, nitrate, sulphate, hydrogen sulphate, perchlorate, R is not
(C1-cHARG™ af@‘rﬁé"&%\}aﬁﬁa?gg@bt offipiieaethatd e i fightiand the
diasterﬁqmg{é&f {Wﬁo’compounds of formula (). The term (C1-C25)alkyl
means a straight or branched alkyl residue from 20 1 to 25 carbon atoms,
optionaly substledeed witefiiorthenetodive durbiaxin groops, BC 1-CH)atkoxy-B-,
(Cl—C?‘rg)a%ox (C1-C4)alkoxycarbonyl, halogen, (Ci-C4)aminocarbonyl
B ,mtnﬁ?a VERRIEB BANthadseABteEsrHirD)- 2 49afyBasd -NR -

l,.(C alkyl lami -NRaC -000ONRaRb in R
N S B BB i EISES cRhgrogen,
O, iy, I9CH-Clyakion, arerh-saich2iledrebaln baig aptionallyeiected from

interrupted by 1 to 12 oxygen atoms, with the proviso that when the
hydogenfasgidGrfgyonllaydms is higher than 2, they are separated by at

least 2 carbon atoms. The é&rﬁm C2-C25)alkcnyl means a straight or
branched alkeA Bi0le SHRSS 15RKBERIEPYBIG1 1866 nitrate,

SRNHNOI 1R IO tAHIAR ARRSHIOR RORBRHG TR 8 HOURIS the same

bonds, each dotible bond being independently in the cis or trans
coeigogition Rynthdepeedinhly feimy ancoptisthatly subRudes @JkerndmithR* is
one to f'\fﬁ hydroxy groups, (C1-C4)alkoxy, (C1-C4)acyloxy,

((&Z&D)é §¥carbonyl, halogen, 5 -CONRARA, wherein RA and RI, are

i . - - CORb. -000NRARD. , . ..
e s B e oR R Rt e
défracg sbiptiatanHyReoisetCivbihatisyberonl vvithe [T Rravises, saigy 1.

hydroxy, alkoxy, acyloxy, alkylcarbonylamino, alkylaminocarbonyloxy and
alkoxyddrh omyFaRfToATe LHTRINTRS the [rmRat eontosthndthbaliastensomers of

rmin rban-carbon e bonds.  Aryl preferably means a phenyl,
?Pgﬁde%%ﬁ?ru %%%ﬁt%ﬁ%?(‘?ﬁﬁ&isubsmuted or substituted with one to three

substitypetsepelgcied irgm |ﬁ&%ﬂ@@%i€iﬁ%ﬂ%ﬂ§h€&%ﬁ%h%&% from
(C t-C4)alkoxy, (C1-C4)acyloxy, (C1-C3)haloalkoxy,

(Ctac2janarkysantomsl, oathmallGaisH atd. with isrobpraderablfies hydroxy
R R R B e I O R S ey by Ralogen,
(Ci-C4)aminocarbonyl -CONR,R,, wherein R, and R, are independently H,
(Cy-Cylalkyl and aryl, (C,;-C4) alkylcarbonylamino, -NR,COR,, -OCONR,R,
wherein R, and R, are as defined above, -NR,COOR, wherein R, is as defined
above and R, is C;-C, 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,-Cys)alkenyl means a straight or branched alkeny! residue
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Preferably, the R group taken together with the carboxylate group to which
it is bound is the residue of a saturated, mono-unsaturated or
polyunsaturated fatty acid. Preferred examples are: saturated fatty acids
E@O\%%l]d%%g to 24 carbon atoms such as, for example, capric acilg o
decanoic acid), neodecanoic acid, laufic acid (dodecanoic é’c‘%&ﬁ, r%)?rﬁ@t‘i?“
acid (tetradecanoic acid), palmitic acid (hexadecanoic acid), stearic acid

i [ rachidi Id (eicosanoic.acid), behepicacid
e 2 2 SN S8 SRS R g 1R P8 bomas
dachydboipsidadesiagaisdrpien déydiomdalnBicin 8e6h figuration and the
(16-hydroxyhexadecanoic acid; juniperic acid), 6-hydroxypalmitic acid,

[RLduRy Beds@ hesaeridanally agibstirusdirelseregtadibanic cidjiys)ig:droxy
hyd d ic acid, (S)-13-h d ic acid

B o a2 AR A B R BtBomy balogen.
2@@&@2&&‘}%&@%3@9%@&%@9@ Srlibyiasynetagesan '42‘%1&&91 and aryl, -

threo-9,10-dihydroxystearic acid, erythro-9,10- dihydroxystearic acid,

BIRKIOR 2, 13 QYR Ry wdiarkdndhpimd g, are as defined above, -NR,COOR¢
erythro-15,16-dihydroxyoctadecanoic acid; mono-unsaturated fatty acids

PR Benis 630 BRetaRpuEorRd ek AS oo aldil ey ritithe ReRy iso
id), rigippleic qci -12-h -cis-9-qctadecenoic gacid: 12- .
Er;/%croxyo%%{?acid)ﬁ&e%é:g? ‘acid (%:ﬁs{?é{-’docosag?{%%( %fcid); 6@‘%%%%% 37&?&%‘“0’
taklylasitifosaboaslbngleis B ait deisain Pt opiate cREiNOIa A be linked to

linoledaidic acid (trans, trans-9,12-octadecadienoic acid), linolenic acid

the eaEbeis P Gitdng carhonoreruia)dgube baidacid

(cis,cis,Cisr6,9,12- .

10octa’é@§clatrl?éﬁ Srablyy MERSel AdiBhERtrariRhs iy b aft-onpphkyl  group

ARRASERMEN QY acdiiRERIdenic B8R (BISiRIREISEh R Belts1delected from

eicosatetraenoic acid), cis,cis,cis,cis,cis-5,8,11,14,17-eicosapentaenoic

heldg&PAprois, cigroisgemyois, cipad o, bk8x6, (O,60cpdRbrye (0ic @pistyloxy,

g H@ 4(5),&(2),10( ,13(2),16(Z2),19(2)-docosahexaenqic acid. i
Pl R s (5 rod r R TRaRY s FBRR0S Y2 -dfhyielatkliphad is

= te, s Isul ~part rl
e B e cark e oIS FIER as
whichatéd 483Ke(CH2)"-A(CH2).-NH2 moiety is one of the following

residues: 20H2N-(CH2)3-NH2+-(CH2)4-NH2
112N-Regfsyablpn 2he EHgyaunHokerciogpbre WithH the- @@rlsylate group o

NSRRI RS S Srliples, muon-nmsasassd e potv-

axpaessin "they asidup affepranexampledigel, iRuattdeAMPARIAY having 10
covalent bond form. Examples of compounds of the invention are:

te(28, 1can®retisemaosurtecmelN aNmrp ke |treapridiaasinb ((deanoitoayd),
ti H)].tetranitrate .\ WO 20071071415PCT1EP20061012366 7 ,
DR e s 018 AL ARG, B BT A s AP

QQWWSQMHﬁiﬁa%ﬁﬁte{hexadecanoic acid%, stearic acid (octadecanoic acid),
(m-(1,8,11,18-tetraazaoctadecane-NI,N1 )bls[trans-dlammo(decanoatoOS

platihidiy(| BEdte(cambsaanoatecid), behenic acid (docosanoic acid), lignoceric
5m-(]( 8,11,18-tetraazaqctadecane-NI,N18)bis [trans- |

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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diamino(undecanoato-0)platinum(ll)] } tetraundecanoate (
m-(1,8,11,18-tetraazaoctadecane-NI,N18)bis
[transdiamino(dodecanoato-0)platinum(IM1 tetradodecanoate
Wd%ﬂ%ﬁolu -tetraazaoctadecane-N1,N18)bis[trans- 10
diamino(tridecanoato-0)platinum(IM1 getratridecanoate
(m-(1,8,11,18-tetraazaoctadecane-N',N18This[trans-diamino(myristatoO)pl

Ry $%id, threo-9,10-di ic_aci -9.10-
ST SRR i toreo 0 s ot e o5 g2 10
dilpuirdtigidatetrapalaviafe 15¢rythro-12,13-dihydroxyoctadecanoic  acid,
m-(1,8,11,18-tetraazaoctadecane-NI,N18)bis[trans-diamino(stearato-

oyptbrerdimdtryihpdrostrestadecanoic  acid; mono-unsaturated fatty acids
(e s e aaraosadsoane N MR s e Jag e aaRiat o
a8, Liidifdriraazaeriadegane MydsRpislvangdiaoiadicoleatos, 12-
200)platinum(Il)]) tetralinoleate

bnd(;8; bl it8-detha zuciadecahd el N3 Disfresrse tiaatid)(lipolyratsaturated

O)?Iatinum(lI)C]gétetralinol,enate{ .. .. ) b
fatEy acids acas dinadeiadstdifdneisd Snstadrcedisaninasid), linoledaidic

0:13,1.6,19: - tinumalffl . , : C
b R RS SR E MIR inotenc acd (isciscis
Ot1118,bitddetelrdlanahctadgsidhe-NyNifusitansadidmingéiscts, 8s16,9,12-

14, 17-eicosapentenoato-O)platinum(Il)]1 tetra(cis-5,8,11,14,17-
eriadaprintengisate peaddy - (1lmelendaititaz #6éthde tapesragstirans-9,12,15

trans-diamino(ricinoleato- O)platinum(lDD tetrarjcinojeate. . .

ST 0 o 10 ead ARV sl eS8, 11,14
Byshexshavagreanqalo-Qlplatini eI M ietsad 1o vpoxuheaderanedi®) acid
5p-(1,8,11,18-tetraazaoctadecane-M,M8)b|sftrans-d|am|no(1 (R,S)-

K58 Xy octsndicarsoesos)yoiathdm 01D 16,19-docosahexenoic  acid (DHA),
tetra(12(R,S)-hydroxyoctadecanoate) . .
{f@i%(,égil(&aﬂééé&&%peﬁgg@-ﬁﬂmﬁm’&éﬁiﬁlro(hexanoato-

O)D'atiww&k')é}dt?é“@@i-%? groups are n-hexyl sulphate, 2-ethylhexylsulphate,
{p-(1,7,12,18-tetraazaoctadecane-NI,N18)bis[trans-diamino(dctandato-

hooyplatiriphath)| htéensudtbate, n-dodecylsulphate; particularly preferred is
{p-(1,7,12,18-tetraazaoctadecane-N',N's)bis[trans-diamino(decanoato-

SﬁhﬁmHMFffetradecanoate |
{p'(l’7%#(?@%@%@%‘@8ec%%‘fﬁ&%%%@eb{ﬁgg%ﬁ% which the HoN-(CHy),-A-

PCT/EP2006/012366

diamin atinu tetraundecanoa
(CHy)nm-NH; moiety is one of the following residues:

H,N-(CH;)3-NH,+-(CHz)4-NH,

HyN-(CH,)3-NH,+-(CH,)4-NH,+-(CHz)3-NH;

HoN-(CHy)g- NHy+-(CHj)p-NHy+-(CH,)s-NH,

H,oN-(CH;)s- NH,+-(CH;)4-NH,+-(CH;)5-NH,.

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',N' 8)bis[frans-dialmino(h'z:xau‘),oato-

O)platinum(II)]} tetranitrate
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15{p-(1,7,12,18-tetraazaoctadecane-N1,N18)bis[trans-
diamino(dodecanoato-0)platinum(ll)J) tetradodecanoate
{p-(1,7,12,18-tetraazaoctadecane-NI,Nr8)bis[trans-

q;’ rﬂ; &W gcanoato-O)pIatinum(ll)]) tetratridecanoate {
p-?l, Wz 18-tetraazaoctadecane-N1 MN'8)bis [trans-di aming n%/]%lps %?t%?lzs“

200)platinum(10]) tetramyristate

{P-(1, 7121 & tP1T387RAGRAR AR M ISR B R Hiaing: AR Al iR oato-

0)platinum (1011 ’tetrapalmitate

tlati i B¢l redradatadecane-N',M8)bis[trans-diamino(stearato-
O)platinumgHgll tetrastearate 25{ T o

p-(1,7, 1% tlsbditabAeicandaesisdaqana dYbid s danmtirpsnngdecanoato-

l[atinum raoleate
%%ﬁ? ﬂrﬂ(,qg)-]ig}r%zr:&%%c&%%aégane-N',N18)bis[trans-diamino(IinoIeatoO)pIa
tinum(H)L teralinpleasiea YA AR8¢RR 44T ROTHER 2906/012366 9
{p-(1,7,12,18-tetraazaoctadecane-N1,N18)bis[trans-diamino(linolenatoO)pl

divminpudecandirtoldMatatinum(I)]} tetraundecanoate
{p-(1,7,12,18-tetraazaoctadecane-M,N18)bj ns-diamino(cis-
4.7.10% Fiéi&ﬁ?d&%‘éﬁ%?é’ﬁ&‘f%%iﬁﬁnﬁ%%s[” ans-

(ci , 9=
E%%r(%(,gl%g?ﬁéﬁﬁgzﬁgpé%mgﬁm%ﬁgﬁreacl:r?g-od%gemino(cis-5, 8, 11,

14,17-&ic65 8y & hikdaatrad)piatndevg eI NE A ftsid Bakik,14,17-
eicosapentaenoate) i )
thaminof sridsqaneaip-opiadpumelN1 NeBRiTiflesARO#EmIno (ricinoleato-

)

100)platinumy(K)]) ricinole . — .
R R Sespertll kil pydipinotmyristato-

{9-(1,7, tetraazaocta

ydienrbexargrasgataydiftainum(1011 tetra (16-hydroxyhexadecanoate)
{p-(l,?,12,18-tetraazaoctadecane-NI,N18}bis trans-diamino(12(R,S)-

hydrthb&e’chrﬁ@di@I@)ﬁmmmgmﬁté{rdV‘ )bis[trans-diamino(palmitato-
S)-h yoctadecanoate)
%ﬁfi%%@@t&%%ﬁ@gg ecane-NI,N14)bis[trans-diamino(hexanoato-

(L5 104 b aeradec e L b darnSloda o ey
&platimD@ddigrictasetearate

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

{n-(1,8,11,18-tetraazaoctadecane-N I'N 18)bis[trcm.s'~diarnino(linoleato-
O)platinum(ID)]} tetralinoleate |

{u-(1,8,11,18-tetraazaoctadecane-N' ,N'*)bis[trans-diamino(linolenato-
O)platinum(II)]} tetralinolenate

{u-(1,8,11,18-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)

{pn-(1,8,11,18-tetraazaoctadecane-N',N 18)bis[z‘rans-diamino(cis-5, 8, 11,
14, 17-eicosapentenoato-O)platinum(I1)]} tetra(cis-5,8,11,14,17-

eicosapentaenoate)
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{p-(1,5,10,14-tetraazatetradecane-M,N14)bis[trans-diamino(decanoato-

200)platinum(I11)1} tetradecanoate '. s

{p-(1,5,10,14-tetraazatetradecane-N1 ,N14 )ot
jamino(undecanoato-0)platinum(1011 tctraundccanoat

Hga(%ﬁg} ?8? {lﬁtetraazatetradecane-m , I\§14)bis[transdiam PCTmP20061012366

ino(dodecanoato-0)platinum(11)] } tetradodecanoate

25{p-(L:p,}0.d44etraazatetradecane-M, | gS[trans- . .
diamin ?tn%(?é%’;}ggﬁ%ﬁ%ﬁﬁ%’ﬁ?ﬁ?ﬁﬁ%&@ﬁi&?@é & s-diamino(ricinoleato-
Ol hid0mndlglyaegaitiiagree®e-N1 N,s [trans-diamino(myristato-
0)platinum(10]} tetramyristate WO 2007/071415PCT/EP2006/012366 10

0.1-(1, -0 18 lewiiseiteraansad ecane) VYA bisi arminedpatiniitald6-

fi I1)]) tetrapalmitate
%?8%“ et ?%é@%fé@ﬁl%%@f?mmM?&%Er‘rgﬂadraﬁwhazaéa?amtﬁvat
' 1)} letragteqng A AR P )
o LoAb e rasoctadeane M Dbislans-digmine(12R.5)

(h)piadimym(id@]:émea‘axa@}pmﬁr(ﬂn%m]}4@&&&(&@}&@%@%@%&%@%&)
Prans-diaminoil inoleato- O)pl atinum(11)] } tetralinoleate
{p-(1,5 @4l g d/ tabaaerasindesan Bft's%maﬁ&ravahﬁmm&mmoato-

i tetralinglenate  {
%%@E%Gﬁ]t%? agej;g%{?gi gcane-Nl,N14)bis[trans-diamino(cis4,7,10,13,1
6,19-dqeoeRexBNeaiaraplasttd udhht R A 18jsid /4R IB i3 octanoato-

docosahexenoate) p-(1,5,10,14-tetraazatetradecane-N1
RnjstspraEidintetinotiinte 55,8,11,14,17-e i

cosapentenoatp-O)platinum(lil)litetra(cis-3,8, 4,17- eicQsap entaenoate)
o S b B R AR RTR Ray b1 7 ans-Gratmimol dccanoato-
&y %%%MPXIEC{EQJ&%%HBQE”UWDD tetraricinoleate

{9-(1,5,10,14-tetraazatetradecane-Ni ,N14)bis[trans-diamino(16-
{u-(1,7,12,18-tetraazaoctadecane-N' . N ‘8)bis[trans—

diamino(undecanoato-O)platinum(II)]} tetraundecanoate

{u-(1,7,12,18-tetraazaoctadecane-N' ,N'®)bis[trans-
diamino(dodecanoato-O)platinum(II)]} tetradodecanoate

{u-(1,7,12,18-tetraazaoctadecane-N' ,N'*)bis[trans-
diamino(tridecanoato-O)platinum(II)]} tetratridecanoate

{u-(1,7,12,18-tetraazaoctadecane-N' . N 'S)bis[trans—diamino(myristato«
O)platinum(II)]} tetramyristate

{u-(1,7,12,18-tetraazaoctadecane-N',N 18)bis[trans-dia.mino(palmitaton
O)platinum(1I)]} tetrapalmitate

{p-(1,7,12,18-tetraazaoctadecane-N" N ! 8)bis[trans—diamino(stearato-
O)platinum(II)]} tetrastearate

{u-(1,7,12,18-tetraazaoctadecane-N', N 18)bis[trarzs—diamino(oleato-
O)platinum(II)]} tetraoieate

{p-(1,7,12,1 8—tetraazaoctadecvane-N1 N s)bis[trans-diamino(linoleat0~

O)platinum(II)]} tetralinoleate



10

15

20

25

20 hydroxyhexadecanoato-0)platinum(ll)] }
tetra(16-hydroxyhexadecanoate) { p-(1,5,10,14-tetraazatetradecane-M
,N14)bis[trans-diamino(12(R,S)- hydroxyoctadecanoato-0)platinum(11)]}

{68 36d-4¢R4p)-hydroxyoctadecanoate) { p-(1,5,10-triazadecaperhidhikiiSise

[trans-diamino(hexanoato- O)platinumdll)] } tetran itrate 25{
p-(1,5,10-triazadecane-M ,N1(1)bis[trans-diamino(octanoato-

O)platip (W(’l“?liél F@%ﬂ‘&@&octa&&&é11107%*"%)%@5{?5335‘33 WO ENABR -

iamino decanoatoO)pIatlnum(II)] } tetradecancate W

O0piadTIA (B E TeERPROCKAEE366 11
{}1-(1,5,10-triazadecane-N1,N1)bis[transy d|a,|g1|no§undecanoatoOZpIatlnum

(IMI tethlhdekn §a‘t%tfaa?{6°€ff’51ﬁ_@ﬂ?aé’ad\éc3ﬁé KheAg1siamino(cis-

R ARTUL PORERTeA 10,1516

Soptangrbikéstratridecanoate {p-(1,5, 10 trlazadecane M,mo, s )nt
[trans-diamino(myristato- O)platinum(ll)] }tetramyrlstate

{u-(1, &ufiltﬂalz%d&d@tr@an@mmn@rd\ésd{ahbnsm;;wmmmm(cxs -5, 8 11,

ilé) ?%D 'lgé}%lgsuﬁ?(gg% g f@%ﬁf& ks -diamino(stearat§BfBlSiiiordng +-17-

5%6"5@?“6%@&%0&&3
{9-(1,5,10-triazadecane-N1,N1)bis[trans-diamino(oleatoO)platinum(ll)}}

tetraolé;a{él 175{@ (B8 difatrimratatmaedNNNDiK ans:sidmni(taotatteato-
plati NI tetrallnoleate {0-(1,5,10-triazadecane-N1,mo)ot
ﬁ))QI]T%t SlhirBiEarAEsRItat R um(11)]) tetralinolenate

41-(1, ?;iL-?IEﬁ'ﬁé?fjﬁ@ﬂ?a%g{é%’eﬁa}%-ﬁ@?ﬁaﬂﬁf?}g%g'&eﬁnznjo?136‘3’16'19’
hydroxyhexadecanoato-O)platinum(II)]} tetra (16-hydroxyhexadecanoate)

{u-(1,7,12,18-tetraazaoctadecane-N' ,N'®*)bis[trans-diamino(12(R,S)-
hydroxyoctadecanoato-O)platinum(II)]} tetra (12(R,S)-hydroxyoctadecanoate)

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

{u-(1,5,10,14-tetraazatetradecane-N ! N '4)bis[trans—diamino(octanoato-
O)platinum(Il)]} tetranitrate

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

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

{u-(1,5,10,14-tetraazatetradecane-N ! ,N”)bis[trans—
diamino(dodecanoato-O)platinum(Il)]} tetradodecanoate

{n-(1,5,10,14-tetraazatetradecane-N' ,N'*)bis[trans-
diamino(tridecanoato-O)platinum(Il)]} tetratridecanoate

{ pQ( 1,5,10,14-tetraazatetradecane-N',N 14)bis[trarns-diamina(myristato-

O)platinum(II)]} tetramyristate
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20docosahexenoato-0)platinum(ll)])
tetra(cis-4,7,10,13,16,19-docosahexenoate)
(4-(1,5,10-triazadecane-NI,N1)bis[trans-diamino(cis-5,8,11,14,17-

§695/RFINoato-O)platinum(11)11 PCT/EP2006/012366
tetra(cis-5,8,11,14,17-eicosapentaenggte)

{m-(1,5,10-triazadecane-N1,N1)bis[trans-diamino(ricinoleato-

O)platinum(K)Boatiatitiagieater 2p{dadd- AL tHazadReana b iMbYRImitato-

s[trans- dlam|n0(16 hydroxyhexadecanoato O)platinum(Il)1}

2)pd4 igxmydI0 k) hetrapelaitatte)
{u-(1,5,10-triazadecane-N1,N1)bis[trans- QI%‘HIA

hydro@b&laﬁé@aﬂﬂ é?dréﬁ‘ﬁ%ﬁﬁﬁﬂ?ﬁ?_ﬁ? [t£§n§)dlamxno(stearato-

e R R 2see 2 o,

18-Tettpazap atadecaneadehiaushians! hatyisie( Henbydimsmaiosais-
-O)platinum(IJ1 tetra( 6-hydroxypalmitate) p-(1,7,12,
Qapmmﬂéﬁhd@@anl@m N18)bis[trans-d iamino(16- hydroxypalmitato

o oA o RN RO e L Py singinglsato-
Iﬁﬂm@?ﬁl tetrafile1eydroxypalmitate)  {p-(1,5,10-

Triazadecane-Ni,N1)bis [trans- dlamlno(16 h droxypalmltato -0)p
latinung ({1116t 16ty thameppetmitzdane-N' N Dy(is[2rt2s-diamino(linolenato-
18- Tetraazaoctadecane M,N15bis[trans-diamino(butyrato100)platinum(ll)]

]{ i t@trﬁlﬁolenate
18- Teggagla%té}dﬁ? ?a%‘%@ﬁ%%@%ﬂ%m'b\?(‘% XQ?}IBmO}HL?H )

tetrab {'1141,5,10, 14-Tetraazat etradecane-NI3N14

Brans-dsyminmdasiysssbextimbationonpiilihdei @by tateal@fs-417510013,16,19-
-Triazadecane-NI,Nl)bis[trans-diamino(butyrato- O)platinum(11)11
farasagraRoate) p-(1,8,11

,18- Tegl ?gaso%auiigc ert]ref zla\ll NlS‘Pﬁfgﬁ%g 1d ﬁe ylgtgﬁ}pla{muﬂm(ll)

11 tetr ryfate aaz cane-

Nig)bisiuarmed W&@ﬁ@dﬁi@ﬁﬂmxﬁ@ﬂmml 1)1t}ete5raca(myl f®11,14,17-
-(1,5,10, 14-TetraazatetradecN14)bis[trans-di am ino(caprylato-

oiptatpeniqenibadeacaprylate  {p-(1,5,10 -Triazadecane-NI,N1)bis
[trans- ?laralr%o ((‘)a[erch 9aa2galtaeyrg m(éllg%nl]\ﬁk% t aln%-t-((aiiamino(ricinc)leato~
O)platinum(II)]} tetraricinoleate
{p-(1,5,10,14-tetraazatetradecane-N' ,N'“)bis[trans-diamino(16-
hydroxyhexadecanoato-O)platinum(II)]} tetra(16-hydroxyhexadecanoate)
{p-(1,5,10,14-tetraazatetradecane-N' ,N'“)bis[ trans-diamino(12(R,S)-
hydroxyoctadecanoato-O)platinum(II)]} tetra(12(R,S)-hydroxyoctadecanoate)
{u—(1,5,10-triazadecane-Nl,N '°)bis[trans—diamino(hexanoato-
O)platinum(II)]} tetranitrate
{p-(1,5,10-triazadecane-N' ,N'*)bis[trans-diamino(octanoato-
O)platinum(II)]} tetranitrate
{p-(1,5,10-triazadecane-N ! N'%bis[trans-diamino(decanoato-

O)platinum(II)]} tetradecanoate
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25{p-(1,8,11, 18-Tetraazaoctadecane-NI,N15bis[trans-diamino(caproato
O)platinum(ll)]) tetracaprate  { p-(1,7,12,
18-Tetraazaoctadecane-NI,N18)bis[trans-diamino(caproato 4' 0)p

Yk Ll tetracaprate WO 2007/071415PCT/EP2006 Q12308 13 15
(u.-(1,5,10,14-Tetraazatetradecane-NIjN14)bis[trans-diamino(caproato-

O)platinum(11)]} tetracaprate

{p-(1.5 A0 T apndRaaRe it NPINIARTs AN GaRIRR R A AN (101}

tetracaprate
Sp et J18 T etteraraiectadecane-M,N 18)bis[trans-diamino(pivalato-

O)platinumglgp tetra(dodecylsulgha;gg_ { L

p-(1, 7 i dls T Hir ks esteseRicAN NI RIEETIGY A RSN AR 50a180) plati
m tet I hat .

ngl(%zg‘i’&@(ﬁ-? gﬁgéggﬁ?g%%)eggne-AN 14)bis[trans-diamino(pivalato-

100)plaginuns( ol tetaddesecWS WHNR) trans-diamino(tridecanoato-

{p-(1,5,10-Triazadecane-M,N1)bis[trans-diamino(piva(atoO)platinum(i1)]1
ipdqtiogedyisliptesratridecanoate

{p-(1,8,11,18-Tetraazaqctadecan JN18)bis[trans-diamino(capronato0)pl
i AT R B A PR
g%mﬂ}u'hl& i%t{rg}ﬁ?f%%ino(capronato- O)platinurn(IN1
tetra(dodecylsulphate)

fp-(1,5{19(14 éwaizatdtradedsha Ry N 4)bisfidins diefpidmitarronato0)p

Iatinum(ll)a tetra(dodecylsulphate) ., .s {
Enlasingmiid Y Rdetapal@ifienot [trans-diamino(capronato-

200)p@ﬂgq@fj#)@)ﬁ&%&%ﬁ@ﬁ%ﬁﬁmg ans-diamino(sica

1o~
{p-(1,8; etraazaoctadecane s[trans mof utyratoO)plat

owniixlhigng(dedesyisshpbate)
{p-(1,7,12,18-Tetraazaoctadecane-NI,N18)bis[trans-diamino(butyratoO)pla
tinum(ﬂ»ﬂ}(tbﬁd(@dd@é?@ﬂ%@i Wis[ 6 ans disraipgéolei®adecane-M,
O)platinum(II)]} tetraoleate

{n-(1,5,10-triazadecane-N' ,N'®)bis[trans-diamino(linoleato-
O)platinum(II)]} tetralinoleate

{p-(1,5,10-triazadecane-N' ,N'®)bis[trans-diamino(linolenato-
O)platinum(II)]} tetralinolenate

{pn-(1,5,1 0-triazadecane-N" ,N’O)bis[trans—diamino(cis-4,7, 10,13,16,19-
docosahexenoato-O)platinum(II)]} tetra(cis-4,7,10,13,16,19-docosahexenoate)

{u-(1,5,10-triazadecane-N' ,N'")bis[trans-diamino(cis-5,8,11,14,17-
eicosapentenoato-O)platinum(Il)]} tetra(cis-5,8,11,14,17-eicosapentaenoate)

{p-(1,5,10-triazadecane-N LN 1O)bis[z‘rans-diamino(ricinolealto-
O)platinum(II)]} tetraricinoleate

{u-(1,5,10-triazadecane-N' ,N'"bis[trans-diamino(16-
hydroxyhexadecanoato-O)platinum(II)]} tetra(16-hydroxyhexadecanoate)

{p-(1,5,10-triazadecane-N" ,N‘O)bis[trans-diamino(lZ(R,S)-
hydroxyoctadecanoato-O)platinum(Il)]} tetra(12(R,S)-hydroxyoctadecanoate)
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O)platinum(11)]) tetra(dodecylsulphate)
(p-(1,5,10-Triazadecane-NI,Nm)bis[trans-diamino(butyratoO)platinum(il)11
tetra(dodecylsulphate) WO 2007/071415PCT/EP2006/012366 14  The

RN $ gf formula (I) can be prepared by reaction of a compound of
formu?g}(ll ®5(1)  in which A has the same meanings as ffie /" 2006012366

compounds of formula (I), wherein p is 1 and Q'P is the nitrate anion, with

at least ha eaivplenis ALslyeltalRe I ONe RAISHDSHIAR D 1S

subsequently reacted with at least two equiva a compoun

fordratey fdinfiQEREG OPIAEHYm (1)} eoha R 6rag dhexspalenitganings as in
formula (I) and M is the cation of an alkali, plk@line-earth metal or of a

quaternlirflafiiolfohsdanzaeriedsamne-Netthmbislfeanmeinorino(16-

R b i R B B RIS T ot 1
as defipeq iDS‘:QUHWaI@)raazéwﬁar&@ﬁme,W@ﬁﬁfq%@dcﬁ%ﬁﬁm‘%@ Q)

with silver nitrate and the subsequent reaction with the compounds of
fordnatey paimétefoneNplstmamict yt tiet e Sivieyd sixyip aisnitates,
dimethylfo ide or mixtures thergef, 20 operating at a temperature
rangin Hrmﬁ@)f B‘@@éﬁ’ﬁf‘?&”g ti%g)rbdﬁgﬁ?d’“ffgﬂﬁrﬂglﬂéms to 3 weeks.

Yol I d for each
Rratiaplgienus s AlAERTARR RLIRIRUA BhataaR

equivalent of the compound of fo ction Is dgenerally

completee] 15721 dal8-TetraazaberadsopnesisIf fotsiriarnd) diamhigi{ it igato-

the nitrate anion can be 25 obtained by reaction of a compound of formula
PialatuBHEDIY SetbvEIErRE WO 2007/071415PCT/E2006/012366 15

e B R O U T i hagpto-

generally carried’out In a solvent such as wate

OhAeSUREIE]] RPeIRityeaas a temperature ranging from 10 to 60C and
for a time ranging from 15 hours to 3 weeks. Preferably a molar excess (2

equivafents) o théddiviserradestadenane-M', ¥ (sl dnackshdi aarionghuity rato-
WA S Piet B Gy

{p-(1,5,10-Triazadecane-N', N O)bis[trans-diamino(butyrato-
O)platinum(Il)]} tetrabutyrate

{u-(1,8,11,18-Tetraazaoctadecane-N',N ]8)bis[trans-diamino(caprylato-
O)platinum(II)]} tetracaprylate ‘

{u-(1,7,12,18-Tetraazaoctadecane-N', N I8)bis[trans-diamino(capryiato«
O)platinum(II)]} tetracaprylate

{u-(1,5,10,14-Tetraazatetradecane-N', N* 4)bis[trans-diamino(caprylato=
O)platinum(II)]} tetracaprylate

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

{p-(1,8,11,18-Tetraazaoctadecane-N',N! S)bis[trans-diamino(caproato-»
O)platinum(II)]} tetracaprate

{u-(1,7,12,18-Tetraazaoctadecane-N', N g)bis[trans-diamino(caproatom

O)platinum(II)]} tetracaprate
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The compounds of formula (1) in which Cr is RC00- can be obtained 10 by

reaction of a compound of formula (1) (H') in which A'is as

defined in formula I, wherein p is 1 and Cr is chloride, 15with a silver
ggg%qﬁz Qf formula (IT).  The reaction is generally Car@%‘i‘/ﬁﬂ%&&msﬁ

solvent such as water, dimethylformagjde or mixtures thereof, operating

at a temperature ranging from 10 to 60C and for a time ranging from 15

hours 1Rr ] lap '

compoLat BT el T e S e N B & MBI bl

Dhplatimpoading$ efttavapdatél) in which Q-13 is R3-0-S03 can be obtained
by reaction of a compound of forrl‘nulfx0 11) with at least two equivalents of

silver rlitrde tbyilEiznderanseliiale wbietnasodinsainatagmeaied with a
%@ggu‘r}% %ﬁ%%%% ), followed by treatment with an 25alkylsulphate
alv.

of orm{lj i415PCT/EP2006/012366 16 R3-0-S03M (1V)
whereiyR3 80 M areeas safinesiebane. Ao FeeRlini s GR AR SRHISH -

out in a solvent such as water, 5 dimethylformamide, methanol or mixtures

DiboinoptBXjhdeital dedegsylaniphate)ging from 10 to 60C and for a time
rangin?é}‘r:om 15 hours to 3 weeks Preferap%\élg molar excess (6
1 a

equiva f&)%#ﬁaé%@ﬁfﬁmmﬁ%i ABisl&annmidirmine @ivalate-
i f fakmula (IV) are used. 10Methods for
g@gﬂ%@ﬂﬁﬂﬁﬁg@gﬁgﬁgﬂ# rmula (I1) and (II') are disclosed in
US 6,082,892, B0\d 4JSebraffa B adecdie XOMBbis s @f ottt (ipi edtato-
commercially available (for example from Sigma-Aldrich, St. Louis (MO),

Gayionemil b lpreisaldedsen RHBRH Methods from the corresponding

carboxylic.aci formyla (V \V .wherein R is as defined
e G TR AR e AP O e AR RS
O)RmbI(092. tetra(toa &Waumhades of formula (V) and the

carboxylic acids of formula 20 (V) are commercially available (for example

from Sigrd-Aldtic-TettanzisordycasAN oMb isiprapatiamacctrainonato-

own.or m ds. hen [ncuhated in the presence of human plasma,
%\gfgﬂ’r‘ﬁﬁﬁ& bq&égggﬁygsﬁlr%’%@ﬁﬁnvention showed lower binding
gcgi;/iztyégg@ BElen AR ANAN theLlHNM POMRE» 2% AIFHARGE (abtenato-
é)pla}inulﬁ(ll)]} tetra(dodecylsulphate)

{n-(1,5,10,14-Tetraazatetradecane-N', N "Ybis [trans-diamino(capronato-
O)platinum(11)]} tetra(dodecylsulphate)

{p-(1,5,10-Triazadecane-N Y ]O)bis[trans-diamino(capronato-
O)platinum(II)]} tetra(dodecylsulphate)

{p-(1,8,11,18-Tetraazaoctadecane-N' ,N'®)bis[trans-diamino(butyrato-
O)platinum(II)]} tetra(dodecylsulphate)

{u-(1,7,12,18-Tetraazaoctadecane-N', N 'g)bis[trans-diamino(butyrato-
O)platinum(Il)]} tetra(dodecylsulphate)

{n-(1,5,10,14-Tetraazatetradecane-N', N'*)bis[trans-diamino(butyrato-
O)platinum(II)]} tetra(dodecylsulphate)

{u-(1,5,10-Triazadecane-N',N'%)bis[trans-diamino(butyrato-

O)platinum(II)]} tetra(dodecylsulphate)
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25When administered to humans or animals bearing tumors either
treatable with or resistant to cisplatin, at doses ranging from 0.1 mg to 1.2
g per m2 of body area, the compounds of the invention induced

58(?‘7759?1%: said tumours. WO 2007/071415PCT/EP2006%%3F‘3P§§0%/312 o
n'general, the compounds of the invgytion can be used for the treatmen
of pathological conditions treatable with cisplatin, i.e. for the treatment of

tumouyg, an ' S| ﬁﬁ%!ﬂ'git f t |ationthe .
[Dourgirelfl et agﬁ?ﬂéi@-ﬁggl%nggurrent Staé[qz grﬁ%%v&g m%énat)s,b néggé/}&% of
feplaykded bforosdgilic Press, 125 (1980); Douple et al., Platinum

Metals Res., 29; 118 (1985)] and for the treatment of parasitosis such as

african trypanosomiasis [Farrell et al., Biochcm. Pharmacol., 33, 961
(1984)]. Thegigfore, the present invention also comprisggqa meth d¥ér the
treatment 04 atumour in an individual in need thereof, or;hprisin
administering to the 10 individual a compound of formdla (1) in ah amount
effecile o flearth&llmdGH s S edHezbirm, Wk rerm Rteat@lent” majo,
include onejor more of the following: the arrest of tumotur growth, the
killing of tu p%r cells, the prevention of tumour cells, qr the prolongation
of strvival. rther embodiment of the invention consist8 in
pharmaceutical 15 compositions containing a therapeutically effective
amount of at least one compound of forfiia (1) in admixture with
conveffiapgichrKialgsattt esiethningd e ehle SRR dPgormula (1),
compounds of the invention can be determined by the skilled physician
wheoeding s doandr@dnal thetndidateT hri oalativtiship 120sbemeequitealents of
ages used for animals of variqus specjes and dimensions and those

d »
?b%?ﬁﬁ%ﬁ@?cé?c&?éﬁ%&%%)ﬁ@@%d&?‘%?eé} RRRMRY B isiafetyith at
%@4-&&@@9{@&%&%8%& Ah ARG ANYFANCer Agents in Mouse,

at, Hamster, Dog, Monkey a c()j Man, Cancer Chemother. Rep., 50, NA,
219-244 (1986). However, the patR@OOMisually receive doses of the 25
complex ranging from 0.1 to 200 mg/kg of body weight, with a dosage
regimen which varies according to af ber of factors well known to the

skilledig

i N regi itably.adj d ell.
known t(iw &%%g%‘%}ﬁ%@cﬁlféﬁ%é%ﬁﬁﬁ eg eaﬁi[lsgsé%é%?ﬁl% éon
Hrednnokilip Wialrdder thensondigens Ohthf prliesty ThaeomiReyNEst of for
the invention can be administered through parenteral or oral route. The

prempbcelsitanednjmssmeniey petrehdroseaimplistosgiiie & saffrround
splutions, as.defined aboye, or sterile ers for the extemp S .
uc iR AN St TR s G R S
Ahisrgapgriioneali(R)i adeiiakalan- formbite Epmpounds of the invention
are preferably administered as sterile aqueous solutions, optionally

contaifling sedition obfatlidecionspitands 0O Cormelraio widhl sily.& mihate. and
The sqlutions are preferably administered through intravenous (iv) or

i SUPRSHICHL) FR R ORIRdy hR SaMmBoRnda St stotuH adtihlstagsnerally
BrmeLaniR ¥58Went sthAMAGRLIGRKE HB?JHQ@?&&SSI%&S\I}(% Mkeof,

administration comprise, for example, syrups$ or analogous liqui ms, as
odtasmold A Sarperstiok aadahigtsreapsoles s0eiChenlkeor a fiR ranging
harmaceutical compositions according to the present invention are

IpakédaeEbiaiAgHerkenlEHtsMRivme srHYakidn ebaresppuhebformula

mington’ 2I%)lar eutical Sciences Handbook, XVII Ed.. Mack Pub.,
R e R e e SRR U oL S e
Rlalnumispuexes Ob i eRBRNE igx¥ention in combination with one or
more agents that increase the antitumor activity or alleviate the

undesikaisle wiaostidete Wision WanDeinssbisht& tistHesthérapy svithn can be
Figinus eomplercs o cxample, e Rl B SIPRRR Y0 BIER
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25with 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
antitumourrg)latinum complexes. WO 2007/071415PCT/EP2006/012366

TEOPREFRIHE, a further embodiment of the present invention 'Col{Efqfp12366

pharmaceutical compositions containing at least one compound of formula
in,combination with aplatinu mplex having antitumor activity. A
%l;tﬂg?%ér% %83( :le%tf o?t?ﬁgrf)nr%g;q invention consists in the use of the 5
compounds of formula (1) for the preREE@AYN of medicaments for the
treatment of mammals affected by tumors treatable with or resistant to
cisplatin. The invention is further illuétldted in the following examples.
EXAMEEES Preparation 1: Tetrabutylammonium caprylate 10 O A
dispersiBfi SEREBRANiC! ScRFRATBRATSIE S PYE i, &. F8AVRTholaehirps water,
kbt adamhaing addstwitha e U poblion o el AR PRI Bani
hydrox%@ in H20 (15.3 mL, 6.12 mn¥oles’) r%}ggé%r%@pgag né%?%ltgrrﬁﬁ%.gmg

Troithilres oiTQ sedfonawasdelinghaefasifing abiom BpeksiWPeeferdbly a
hour and the solvent was then evaporated off under reduced pressure

RN teKRsERL (B paMMerialerl the remmosndheffrrmulr 8 iz used and the

35C to give 2.41 >9904 yield) af a clear oil. 11-1
K%@ﬁ‘?gﬁ/?s%f‘&éﬁ%s.ig‘{’gﬁ% ‘F‘;as%}?' M2); 1.73 (21-1, t, 3-7.39); 201.58
(8H, mnt.38hYunay of- 2o kBila (1) h WHIH QI RI2D - 884 W Sbtained
J=6.87). WO 2007/071415PCT/EP2006/012366 20 Preparation 2:
‘Patrapetigiaeiroeoump elotk oddoammla (1) M solution of

tetrabutylammonium hydroxide in H20 (I mL, 5 0.4 mmoles) was added
drop.hy drop and under stirring to a suspension of dodecanoic acid (0.12

g, 0j6 mmoledjiin MilliQ H20 (12 ml.,). The resulting su psion adfeft
under stirrinj;at room temperature for | hour; the solid \ZF: removed by

filtr igﬂ and

e filtrate, was then eya ed to drynesslunder reduced
pregsufe, us rrg EtO&EE? F:@(L)t%%r'\ﬁa’tzglf%%ﬂﬁ(‘&% yieTtﬁYEf‘d 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 IV.
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10yellow oil were obtained. 1H NMR (D20): 5 3.20 (8H, m);
2.18 (2H, t, J=7.35 Hz); 1.66 (8H, 111); 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

%dzgol}l{'b? lg(igowing compound:, were prepared: 15tetrabutylggjl%95|w% 12366
te

caproate tetrabutylammonium dodecggoate tetrabutylammonium
tridecanoate tetrabutylammonium myristate tetrabutylammonium stearate
20Example1:{}t-(1,8,ll,18-Tetra§z_a@gﬁ§l3%ane-Nl,N18)bisitrans-
diamino(caproato-0)platinum(ll)]} tetranitrate H C5HiiC00,"t ,,NH.?. ?"Pt "
3vw\112N, t",NH3 H3N --00CC5H11(¥)Y 411 _0 WO
2007/071415PCJTTEP20061012366 21 (2 mL) was added drop by drop

and uhﬂlﬁfﬁﬁrﬁﬁ%al’éﬂabé.@lrﬁﬂaédiﬁﬁ@ﬁ%ﬁ F&butylammonium hydroxide in

120 (39 Mhych 490 mmolealyThe fesuking solution wasloft under, e
stirring at rd6 emperature orL 16U &hdWas théh TEEFWitRot! rdfngAter

HRMe Yo 181 (RAGHENRMEI 8ICAFREroy k REVBKTR d Heamighit WS perature
nitrogen atmosphere and in MilliQ H20. AgNO3 (0.0655 g, 0.386 mmoles)

reagiagdfrdio Hstiu6idtConpd for a time ranging from 15 hours to 3 weeks.
-(1,,8,11,18-tetraazaoctadecane-NI,M8)his[transdiamino(dichlgro)platinu
Pt i 675t SOSHHFHIES n SDR.COTPR Ll ke gl
BHARCISRAMARIAL HeRPUT RS ALRPALAR BMPEEHRERITY SR Sa (rv)
The solid was removed filtering the mixture twice over a double microfibe

fitten stk filter was washed with 1 mL of H20 which was pooled with the
filtrate. The filtrate was added drop by drop and under stirring with the

solutiof eedsafrihemiatat aaglotie compaupds pfformupladiin snzo(l")
P e DS EPSH RS SRR AR (AP 5K kgl ing at

The compounds of formula (III) are commercially available (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 mg to 1.2 g
per m® of body area, the compounds of the invention induced regression of

said tumours.
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15 room temperature overnight. The solution was evaporated to dryness
(35C) under reduced pressure and the oily residue was solidified by
treatment with absolute EtOH (2 mL). The solid was suspended in Et20 (8

W)k igfi4inder stirring overnight, then collected, suspenq,%q,/'ﬂ,m 6/012366
CH2C12 (6 mL) and the mixture was kept under stirring overnight. T?me

solid was collected on a 20 buchner filter, washed with CH2C12 and dried

under ygcypiRal 4Qfe (L BHBIAES BE2A% Vildholoh WIS BEWEEId for the
Elemental Calculated C 26.09% H 5.89% N 14.04% Pt 32.59% Analysis

Featd«@t24 B3 5% NARIRIGhPtRAE8Y MBh 1dBlAtin, ic. for the
MH+C3F7COOH-4HNO3r . 1H NMR (D20): 5 (3.31 (4H, s);
BRFAYL 05 1yBRYy ands Sou INGIRRSIBE SN Vity-Of Sayners7tgsEAdiption

%%%I%@B%? E%O@)ngé%és%dﬂéng%%(&@ An%:?)‘é%lo‘{;"n%ms, and.
A.W. Prestayk et al., Academic Press, 125 (1980); Douple et al., Platinum
Metals Res., 29; 118 (1985)] and for the treatment of parasitosis such as
african trypanosomiasis [Farrell et al., Biochem. Pharmacol., 33, 961 (1984)].
Therefore, the present invention also comprises a method for the treatment of
a tumour in an individual in need thereof, comprising administering to the
individual a compound of formula (I) in an amount effective to treat the
tumour. As used herein, the term "treatment" may include one or more of the
following: the arrest of tumour growth, the Killing of tumour cells, the
prevention of tumour cells, or the prolongation of survival.

A further embodiment of the invention consists in pharmaceutical
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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22 The following compounds were prepared in a similar way
{9-(1,7,12,18-Tetraazaoctadecane-NI,N18)bis[trans-d iamino(caproato0)
platinum(ll)]} tetranitrate {

7 zTetraazatetradecane-NI,N14)bis[trans-diamino(gc to50
&g?ﬁﬂ%nﬁ)zﬁ‘)‘ tetranitrate {g-(1,5,10-Trjgzadecane-NI,)ois R hsos

Prans-diamino(caproato-0) platinum(ll)]) tetranitrate

le2:{a-(1 48 - jsitrans: :
& minc’%%%ﬁgt%%%%@%ﬁiﬁ?ﬁ%ﬁg%\%%&h@&@gﬁfihSr!i’f—‘l“em'
,NH3 TFh8LaidpchiviN\6¥ Ut v e ftion08rbe-itimlitd st9r6d Ahrougharenteral
reactions were carried out shielded from light and in MilliQ H20. AgNO3

@.05%5 9119386 mmoles) was added to a solution of {g-(1,8,11,18-
tetraazaoctadecane-NL N18)bis [trans-di gmino(dichloro)platinum(H)] } 15 |
tetrani Ho 05  Ge R Th RO 50 105 WAPAITAnaREstRmR e steil
SHERENYRAIBES R HLPHRIISIBENG, ' ORFIIC PR ERI SofORRAR T e ous
solid was removed filtering the mixture twice ‘over a double microfiber
fitepatht dited \wakitiashed with BdiH2fregrcitivas fardiedaritts¢oéar (im) or

filtrate. The filtrate was added drop by drop and under stirring with a
IRARSH ATE R RSPUHSEREAN caprylate of preparation 1 (0.462 g,

1.198 ROISHIAB LAY Qﬁﬁ%%ﬁﬁgguﬂ%%géﬁ%@%%ﬁ%ﬁIé}]%pédj 9% erile

stirring at room‘temperature for 23 hours.

agapensiogoabmsmoyedoati thechivaiainas eoanantraipibigdsmall  suitable
volume at 35C under reduced pressure. The precipitated solid was

consereptiprd VihderlAcmemd). 3blzeasel wionsspenaseftrablycadn@istered
rﬂL%,utl'}]e mixture was &fifi under stirri fioﬁ _ F:glgur and thF solid was

drough itavendie (), o inttacarlrial el xote, sHRovgh B pactissler
vigldy ofiR CIRRA ROYIERTonVYEmM9QZH0Ed 4368 CT/EP2006/012366 23

Elemental
Pharmaceutical compositions useful for the oral administration

comprise, for example, syrups or analogous liquid forms, as 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.



10

15

20

Calculated C 28.75% H 6.27% N 13.41% Pt 31.13% Analysis Found C
27.72% H 6.06% N 12.79% Pt 29.631% MS: 1215.2,
[MH+C3F7COOH-4HNO3] 11.1 NMR (D20): 5 (3.24 (4H, s);

%89064})-17 My, 2.62 (4H, t, J=7.64 Hz); 2.26 (4H, t, J=7.53); %9@/@5‘}0@2366

52 (4H, m); 1.39 (8H, m); 1.27 (16Hy,gm); 50.87 (6H, t, J=6.82)
foIIowmg compounds were prepared in a similar way

19-(1. T <dBrb e thanzansiadasaaaiih b8 Risliprased i inalGaRr¥aiats in

platinum(,ID]} tetranitrate {

philbae, itdedletmpatitianke cantziM i 4f) beaft anme diempooiod o) Eaonula (T)
100) platinum(l)I| tetranitrate
COMp Rt AN BB RSN IAYARG AL REAAR RS DY ity

A A T g onsiss i the s o
compounds of formula (I) for the preparation of medicaments for the treatment
of mammals affected by tumors treatable with or resistant to cisplatin.
The invention is further illustrated in the following examples.
EXAMPLES

Preparation 1: Tetrabutylammonium caprylate

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 H,O (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, ]=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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diamino(dodecanoato-0)platinum(H)11 tetradodecanoate 15 H2
C.IH23C00,0,+ HH3I-12N+In NH3 Ithre;41:t.N1-1\A/ \ At+
N+V\A/H3Ni=Pt?O0CCi Hp 2 H2 The reactions were carried out

e light, under nitrogen atmosphere and in MilliQ 03
%BO%%‘Z%J{%%% mmoles) was addedzt@ a solution of P%%%P%%m“
{9-(1,8,11,18-tetraazaoctadecane-NI,N18)bis[trans- 20 :
I p BB SUANENG (70, Syaegmmoles) n H0
(10 mL) a e resulting suspension was left under's wﬁng at room
temperature for 24 hours. The solid was removed filtering the mixture
twice over a microfiber Filter; the filter was washed Wwith 4 mL of 1-120
which were pooled with the filtrate. Theg filtrate was added drop by drop
and under_stir ' IOR.Q utrf@mmponiynrdadetanoate
of preparation 2(0.511 g, WO 2007/071415PCT/EP2006/012366 24
1.158 mmoles) in H20(6 mL); the resulting solution was kept under stirring
at room temperature overnight. The separated sticky materjal was
collected and suspended in acetone (4 mL); the suspension was left under

stirring fo rs.and the resulting.solid was. collected on a huc filter
and drsclihady Sy B E R THETY (SUOLRUTE) B Aerdal L
PAWERROMS) H34 7addtM HkE B 74:80 laddt Gldéi 2GRS a sus&erﬂsl-@% of
NMR (CDC13/CD30D 75/1): 8 8.47 (2H, s); 2.76 (41-1, S); 2.60 (4H, t,
Jederanary; Bl (U121gm); @ me(8es )t g MitdQ 2e6 @R, ;B 7The) rdsdlting
221-1, m); 1.17 (1021-1, m); 0.79 (18H, t, J=6.67). 10The following )
ggmﬁg &vaérieg} dgmrélgﬁrﬁltaﬁ’/?é?/ température for 1 hour; the solid

19361 kBl TR aRancRdRRANRNEN AR RH RS M AR RHRC A0 O e ss

0) platinum(Il)] F tetradodecanoate

forderxddytddTntsnraatsioe B1OHNG Nrd)visftransdianinafdodes sieldioof a
0) platinum(Il)]} tetradodecanoate
Ysrb)-ﬁ,‘?},ll‘ﬁ@’f?ia%ﬁﬂéegn-m,N1)bis[trans-diamino(dodecanoato-O)

platinu ' Xxamp = . .
o0 B o R A R 288, 4,735 s 1.6 (88, m);
di.am'm@riﬁgca,aga(tosmpiﬁyimmmllile,ttayrﬂeyanqaw%@H, 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: {p—(1,8,11,18-Tetraazaoctadecane-N’,le)bis[trans-w

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

H
C,H,,CO0..,, .+ NH ¢ N NH
,I,Pt 3 . 2N, 43 3 O
/ 4 “
HN \N{,}/\/\/\/\m \/\/\/JsN LPt 00CC,H,, 40//N\o‘”
2

A dispersion of caproic acid (0.16 mL, 1.277 mmoles) in MilliQ H,0
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H2 Ci2H25C00*,,+?tNH3H2N ,NH3 H3NriadPtNF/YVVIVN+VVVH N;
PhOOCC12[425 H23 A 0.4M solution of tetrabutylammonium
hydroxide in 1-120 (2.89 mL, 1.156 mmoles) was added drop by drop and

NQE Ifring to a suspension of tridecanoic acid (0.278 g,(}, %mmg
n ?ﬁ@lﬁgg (20 mL) The resulting sygpension was left un egrvzs irfing é?tg“
room temperature for 1 hour, 25the solid was removed by filtration and the

e R T SR R T P o o
ROABY A PIB 6T PRORIES6A 2B A0Mo3@terend)d iNINEIliQuN8ks). The

AgNO3 (0.0655 g, 0.386 mmoles) was added to a solution of
reseitiog solstiefrayas dethdadsn SINTINE i JoRImstRBmrTatarenioro) ek and

m(11)11 tetranittate (0. 0.193 mmoles) in H20 (23 mL) and the

PESY % if gﬁ%}Sé?vfgg?gft ﬁ%@?%‘fﬁring at room 5 temperature for 24
hours Thie 2okt §RS WRIpO G- fdiering t_@ﬁi@i‘&@&“fﬂé!\‘i?%i%ﬁ%,r fROBitrogen
microfiber filter; the filter was washed with 1 ml H20 which was pooled

atittospadiktratel thd/filliQdiy@s AgiEA;dd0 GYS5deo M &&b umobex strnwveg withed
the above prepared solution of tetraburt%lammonium tridecanoate, the

fRsulfing 8IS wa@keptiitleP diirhfytatrassartiadsspaeny dVenRisherans-
. o . . :
R S R R e

(et undgr stiging®vessuliih@nsulipr eRstingasolidfivasndetestading aat room
buchner filter, washed with hexane and dried under vacuum at 30C to give

ogsrgtrsddpyid heuasc EAe solide asgemeved EHigrioa tgamigtare twice
géé%%%oHuﬁégx%){%roﬁber 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 caproate (0.414 g,
1.158 mmoles) in H,0 (5 mL); the resulting solution was kept under stirring at
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,0 (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% HS5.89% N 14.04% Pt32.59%
Analysis

Found C24.88% H5.73% N 13.24% Pt31.58%
MS: 1159.1, [MH+C3F,COOH-4HNO;]*
'H NMR (D,0): 5 (3.31 (4H, s); 3.03 (4H, t, J=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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N 5.61% Pt 19.52% Analysis Found C 54.42% H 9.82% N 5.45% Pt
19.06% MS: 1355.3, [MH+C3F7COOH-4C12H25COOH] 'H NMR
(CD30D): 5 2.89 (4H, s); 2.73 (4H, t, J=7.59 Hz); 2.61 (4H, t, J= 7 70) 2.19
12H m); 1.60 (20H, m); 1.41 (8H, m); 1.29 (108H, m);0. 90{%

g?' 3% The following compoundSﬂere prepared in a si qg%vmm“
{u- (1 7,12,18-Tctraazaoctadecane-N], N18)bis[transdiamino(trldecanoato-

o r1 B TSR BIPUNEEANAR Serc prepared in o similar waw. oo

O) p'a‘{ﬁlu(ﬂ'(’V‘)l'thBaﬂrEi%?éﬁﬁaiﬁdecane-N‘ N'®)bis[trans-diamino(caproato-
25{u-(1,5,10-Triazadecanc-N],N1)bis[trans-diamino(tridecanoato-0)

Ehmaiingn TR} delsevantete WO 2007/071415PCT/EP2006/012366 26
e R Ty e s e e v b is] s dlammino(caproato-
O) platinum(II)]} tetranitrate

{u-(1,5,10-Triazadecane-N', N lO)bis[trans-cliarnino((:aproato-0)
platinum(Il)]} tetranitrate

Example 2: {p-(1,8,11,18-Tetraazaoctadecane-N',N'*®)bis[trans-
diamino(caprylato-O)platinum(II)]}tetranitrate

C7H1SCOO“',” +\\ NH

N, +wNH, 0
- ‘l il
H,N \N/\/\/\/\/\N \/\/\)}j N’Pt\OOCC H, 4O//N\O— |

The reactions were carried out shielded from light and in MilliQ H,0.
AgNO; (0.0655 g, 0.386 mmoles) was added to a solution of {u-(1,8,11,18-
tetraazaoctadecane-Nl,N'S)bis[trans-diamino(dichloro)platinum(ll)]}
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 CHCIl; (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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diamino(myristato-0)platinum(1E)Il tetramyristate C131-127C00,.".",NH3

32 -ThilVWAIVN V v vH3N?Pt...s4.00CCi3H22 H2 4 C13H2(v0- 5Method A

A 0.4 M solution of tetrabutylammonium hydroxide in H20 (2.9 mL, 1.16
added drop by drop and under stirring to a su j

W?&‘ﬁ?@?ﬁiass g, 2.32 mmoles) inilliQ H20 (18 mL). Tsﬁ?ace‘pé%%ﬁ‘fn’gm“

suspension was left under stirring at room temperature for 1 hour; the

solid 10 was removed by filtration and the filtrate was then used without

figsitky %Ht%?tm%tl'cula{e‘ 3@3%%9;?& grggg.%% outghigldgd fromlight, 5o,

an Q%Mé Q H20. Ag mmoles) was added to a
soluti

n of {p- 11,18-
tetraazaoctadgggﬁg% NI,N l&t%g[gr%%’s-digm%o&%chono}p%aﬂ{%(){fm(l%ﬁlzg§ 3%

tetranitygge (Q.lzsgg,qm@mgp‘q@@bmbﬁm@]mu and the resulting

suspension was left under stirring at room temperature for 24 hours. The

solid wib NRVERMEANG & (i B9 4blema) 1B e #igrofibet.64 Hz);

ilter; filter: was ith 1 mL_of H20 which was pooled with the
TRl AT A Y d<DhchhLt B o7 R bl R o 161, m);
gggqtimpft %Q_.(g'eg@)l_:)utylammonium myristate (1.16 mmoles) in 1-120 (18
mL); the resulting Suspension was kept under stirring at room temperature

for 23 fherfoblodving sotichunsdsolectsst eputelippandedl it Wa0 (20 mL).
The mixture was left under stirring for 1 hopr gpd the solid was then

collectéd: (hekhéd frific tranzaostrdssamsoNed bebid s eydiaminepapyylato-

d H20 (15 ..IThe diphasic 25 system was left under stirring for 1 h
g%}';pt ai‘%ﬁ&m&éﬁg%g%ﬁg%eparated from the aqueous one and

evaporgied 9, toy nesre(Bhiz) bRl LR PTessue o f Rl sliskyd@ais ato-

was suspended in hexane (40 mL) and the mixture WO
LHomie munGR ) T e P20t6YE1 2366 27 was kept under stirring for 22 hours.

The solid was cqllected on a buchper,filter and washed wijth hexane §

give 0,08 7oL A B BT oW ST P at0-
eirakyRiammeaiymapistate A suspension of myristic acid (1.370 g,

mmoles) in MilliQ H20 (50 mL) was added drop by drop and under

stirringExithmp ik 4M3solutipr(df8ctiab8:Jletruaantuora g damwe v iINH30i§ 1B ans-
mL, 4 mmoles). The resulting 10 suspension was stirred at room

Rinpdrg(fadesangatgOdplatiny by EtRAodesanrate then

evaporated to dryness under reduced pressure using toluene to dry the
residue. After drying under vgcuum at 35C, 1.612 g (86% vyield) of a brown

auweg@cubta;;h«%z\wm : v NMR (€DCIAHG 3.48 (8H, m); 2.
(2H, t, UNFT NN@S@W . AL, M) B.e1HLZH 0
t, J:7.5h;? 0.88 (3H,t, =6.6). H; EL' SRR )" O
Stepb){g-(1,8,11,18-Tetraazaoetadecane-NI,N18)bis[trans- )
diamin®{ify FRASHORS prsehisu SATIER ttbanifiridad Hieomidightc omdes onirogen

%’g‘%ﬂ’em and in MilliQ H,0. AgNO; (0.0655 g, 0.386 mmoles) was added
to a solution of {u-(1,8,1 1,18—tetraazaoctadecane-Nl,N‘s)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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pat3 H3NI;Z ...'4.*141-02/ V V V 'N+ H2Fr. .."1.00CCI3H27 20The
reactions were carried out shielded from light and in MilliQ F120. A
solution of { g-(1,8,11,18-tetraazaoctadecane-NI,N18)bis
giransdiamino(dichloro)platinum(ll)}} tetranitrate (0.2 g, 0.193 mmoles) in
2018 ML) was added with AgNO3 {9.0655 g, 0.386 mmofédy it tra>s¢
resulting suspension was added under stirring at room temperature for 24

ErfS g rr]ne{ﬁcéllc}g) W%z%g%/%il)g]f Pc-sr{l %nzg%gﬁ)/g%}f?ﬁe%z}%z(%ﬁ;;@ggos\ﬁer%n g at

€
lterlng xXture“twice on oupnle mic

yeasheenithatutl RieiRehitheap nanadndily theaflratewkbe fitkaied and

was added drop by drop and under stirring with the tetrabutylammonium
supnstatedsoiudort el §4mmbleshin $iBpqdSanLywabdSramdencstirring for 2
guspension was kept under, stirring for 24 hrs and the solid was collected,

SOHI R0 LB Rl oMet elirieh A B Y isnandignqd sinder
iBbasi b ] ', the organic
B e rynoss
(35'C) Misdlé3 BBV HreSs Ry € OH StiC e SI0@HTas solidified by
treatment with 10 Et20 followed by evaporation under reduced pressure at

35C. THENMB (R ehiledi@bh 72 BucRn@AR I Bn®) dR el UAdkrs)adue(4H,

R ot s B ety LB b B LD P s
£

N AL5%0PY 16. 12098; A389-49lMIdR3E 1S6@H4C13H27CO0H]+ 1511-1
NMR (CDC13/CD30D 75/1): 5 2.80 (4H, s); 263 (4H, t,1=6.24 Hz); 2.56

(4H, t, Dhs fo8pwing (atripousdy waje dOP4red, in 3=si6lir Wag (18H, in);
1.20 (13011, m); 0.82 (1811, t, 3=6.05). 195PtN1VIR (CDC13): 5
-2095?@&#%‘!%1&&%%8&%&%%& ofep R 8 SSimilar way
dRikido(abdetanbaterappriadsaams Y kAR Aamino(myristato-
0) platinum(H)]) tetramyristate {

p-(1,5,10-(45TE I hd7Bieet raderzraidtaNd A b thbis diamsino(myri stato- 0)
platinum(11)ll tetramyristate

fhamiso(goriazaerioal-NirnpR{tahs et gRatato-0)
25platlny_m(,'gi,)i'd?f*rfi‘é‘%%ﬂ%%%tﬁ-zv ! N'%bis[trans-diamino(dodecanoato-0)

platinum(II)]} tetradodecanoate
Example 4: {p-(1,8,11,18-Tetraazaoctadecane-N',N'®)bis[trans-

diamino(tridecanoato-QO)platinum(Il)]} tetratridecanoate

C12H25COO"'~/, +wNH

H,
¥ ‘NH
Pt W\ + HZN*: +\ 3 _
HsN/ \NHz ﬁ W\/H N 4 C12H25/Lko
2

LPLL
,
s 0OCC,,Hy,

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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Example6:{ps-(1,8,11,18-Tetraazaoctadecane-NI,N18)bisitrans- WO
2007/071415PCT/EP2006/012366 29 diamino(stearato-0)platinum(11)}}
tetrastearate H2 C12H35CO00,, "pt+,,,NR3A A A N H3N,;

'\&J:())tm{)%&% %'7F135 1-1,Nre -'44NciVVVV'N2H2 A suspe(r}%ion %f, o
stearic acid (0.7 g, 2.461 mmoles) in MlliQ H20 5 (18 mL) was AaaSa Wik
a 0.4 M solution of tetrabutylammonium hydroxide in H20 (2.9 mL, 1.16

Q’t‘m&’%?j)eper %B.&’Xndmﬁ@d#&'ﬁg.e@%ﬂf%d s%esg“'igﬁggﬁuﬁ\{f@g@s "Wi%dded

left under stirring at roon terhperature for 1 hourth move

by filteatiogotwndotne filifate (ag 1 n1ysederitheoubbidbecdreatrhantygibgrans-
reactions were carried out shielded from light and in MilliQ H20. 10

Agndw(digesseprtissmifbiksiewasitigtied 9e2a 80l0tid3 ommoles) in H,O

(181118 | | -
@r;?z%]gc%géeé%ﬁefﬁﬁﬂiﬂ%%igﬁgm%gmms(d}aﬂowggﬂm@m}at room
teirRiaaiFe(Pof 940nbARMMRIGR)HE %—é@&ﬁﬁé&@&)ﬁ@&mg RS HHREre twice

suspension was left under stirring at room temperature for 24 hours. The
sotid wdsublaawnéct difibendillter mibxtufdtewivaoweashddubiehnliamfide® which
filter; the 15 filter was washed with 1 mL of H20 which was pooled with the

mﬁ%tg?q*ﬁé méfgtéhﬁaélga&%_d%&%ow%ammm% 4R gnd under
3 %ﬁ%‘&ftﬁ‘”fﬁ%%%@é@ﬂl%@% ésﬁgfg&g é@i é%%é@%ﬁ%@o‘ﬁl?%%(%r%@é‘z}noate;

resulting suspension was at room temperature

fe 23shtuing. Jolatsendaaakeptiesies, sishended ddidde i muraoddhtight.

mixture was left under 20 stirring for 1 hour. The solid was collected on a

Bliensrnennied whskpanateriabovansabeetethdersheduwitht B5Q, tdrigdeunder
0.349 g (75%,yield), of a clear powder. Elemental . Calculated C 60.56%H
it R LA RS A URanmle Aas o s fes e under
$RBHE ol r B MSad MeA rdMirt i 3EA O - L6 EEBe RO hachHd: filter,
NMR (CDC13): 8 6.25 (4H, s); 4.46 (12H, s); 2.93 (4H, s); 2.71 (8H, WO
2667G7 MtE RPEXEEP20D6I0LA368I80 vacuum at 30°C to give 0.098 g (25%

yield) of a clear powder.

Elemental Calculated C55.28% H9.99% N561% Pt19.52%
Analysis

Found C5442% H9.82% N3545% Pt 19.06%

MS: 1355.3, [MH+C3F;COOH-4C,,H,sCOOH]"

'H NMR (CD;0D): & 2.89 (4H, s); 2.73 (4H, t, J=7.59 Hz); 2.61 (4H, t,
1=7.70); 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 I'N 18)bis[trans-
diamino(tridecanoato-0O) platinum(II)]} tetratridecanoate

{u-(1,5,10,14-Tetraazatetradecane-N', N 14)bis[z‘rc:rm;-
diamino(tridecanoato-O) platinum(II)]} tetratridecanoate

{p-(1,5, 1O-Triazadecane-N’,N'O)bis[trans-diamino(tridecanoato0)

platinum(II)]} tetratridecanoate
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m); 2.22 (8H, t, J=7.65 Hz); 2.15 (4H, t, J=7.79); 1.53 (20H, m); 1.28
(176H, m); 0.90 (18H, t, J=6.81). I95Pt NMR (CDC13): 6-2096.19. The
following compounds were prepared in a similar way

%2%770711% g8-Tetraazaoctadecane-N l, N18)bis[trans-diamir}%ﬁ)mro%%%g)s 66

platlnum(H)l}} tetrastearate 26
{n-(1,5,10,14-Tetraazatetradecane-N1,N14)bis[trans-diamino(stearato0)

platinymi Ml firasigaraie, 1 g 8-Tet BV RN :
{p-(1,5,10-T iazadecane@\ll(,l\il)t)}s’hranse- Ao é‘t‘é’&%“t‘é?o@v AV )bislirans

dDpteivomyifisidesrayphidiitim (1))} tetramyristate
Example7:{p,-(1,8,11,18-Tetraazaoctadecane-M,M8)bisltrans-
diamino(decanoato-0)platintin(11)1} tetradecanoate H2 C9H 9CO00 otouwy

SosRerPOCumran Nl N3, HEN OQ&;?S AR, 15T Hseactions were
carried*d&‘@]iemmw i i||IQ3h|2(ftN];&3@§3¢|y7ti0ﬁ(ﬁ{st7)J\ 0

p.-(1,8,11,18-tetraazaoctadecane?NI,N )iol [trans-

diami ‘ﬁmo o)platinum(11)]) tetranitrate (0.2 g, 0.193 mmoles) in H20
(18 m ed with ANO3 (0.0655 g, 0.386 mmoles) and the

resultipg GuspenARivRD R HABRH UMD AUA0RY SeHXREEMEL IO €49 mI,
hours. The solid 20 was removed filtering the mixture twice over a double

hidranper! ek W dscatided viaenas ssa nvithdl unt et $4iz0ivghtohavsus porclizeh of
with the filtrgte. The filtrate was added drop by drop.and under stirring to a
S A e (B:29 BT S Har Sy LB A8 ko Hhe)Faasing
§b|,1,t,|fg’ i wager Stigr I ratur JaYS.. ~1:
,gb\ﬁfter degggﬁﬁiggfﬁﬁ]ﬁgg éolve%%gh@%?cgﬂr@g%ﬂgﬁwﬁg gatrgﬁ?%hggé solid
atvesn @LCBy( 26l trdt] an i Gh@ Of itk tand dsethetid usedissdledtinfiireher

diphasic system was removed by filtration. The organic phase was
HERURERId from the aqueous one and WO

2007/ MR GIAERAIQMOMA3P8ut shielded from light 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 18)bis[trans—diamino(dichlorio)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 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,0
and partitioned between CHCl;y (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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31 evaporated to dryness (35C) under reduced pressure; the sticky
residue solidified by suspension in Et20, which was then evaporated
(35C) under reduced pressure. The resulting solid was collected and dried
at 35C to give 0.064 g (19% vyield) of a brown powder. 5
RS Cliated © 50.90% H 9.359 N 6.42% Analysis " ST
48.88% H 9.66% N 6.61% MS: 1171.4, [MHCF3CO0H-4C9F119COOHY

' - - . 2.90 (4H,.S): 2.70 (8H, m);

B b AL e

¢ilrepauddsasiesd PriERAEGIR BoSEIR0WRY g (20% yield) of a brown powder.
Method B

Step a) Tetrabutylammonium myristate
0] \
/\/\/\/\/\/\)j\o‘ /\\/\N+/\/\

A suspension of myristic acid (1.370 g, 6 mmoles) in MilliQ H,0
(50 mL) was added drop by drop and under stirring with a 0.4M solution of
tetrabutylammonium hydroxide in H,O (10 mL, 4 mmoles). The resulting
suspension was stirred at room temperature for 1 hr, the solid was removed by
filtration and then evaporated to dryness under reduced pressure using toluene
to dry the residue. After drying under vacuum at 35°C, 1.612 g (86% yield) of
a brown oil were obtained.

'"H NMR (CDCl;): § 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-N‘,Nls)bis[trans-

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

C,3H,,CO0.,

H2
11y + \\NH + N ;NH
2Pt W\ + AP LA -
=) ! \/\/\)H* " tom, 7)1\0
2

LPt
,N” TT00CC, 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 Ybis[trans-
diamino(dichloro)platinum(II)]} tetranitrate (0.2 g, 0.193 mmoles) in H,0
(18 mL) was added with IAgNO3 (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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10{p-(1,7,12,18-Tetraazaoctadecane-N',N18)bis[trans-diamino(decanoato-
0) platinum(11)ll tetradecanoate {1.141,5,10,14- Tetraazatetradec
ane-N',N14)b s [trans-diamino(decanoato- 0) platinum(H)}} tetradecanoate

??]%&;7/?7} -Triazadecane-N',N')bis[trans-diamino(decanoatlg)c-gl‘z)m)zo%/012366
platinum fl)] } tetradecanoate

Example8:{p,-(1,8,11,18-Tetraazaoctadecane-NI,N18)bis[trans-

SRR BRI I S RO SRR he

20 HOCI5H30C00,4 7,, 4

714 3244 >oedshefDPC L B0 HOAL ohi3h 2 pooRGUERRNGOMiftkate. The
16-hydroxypalmitic acid (0.645 g, 2.3 mmoles) in H20 MiiliQ (18 mL) was

Hilg drdigdy afdshndlterler BYirrid5oRithan®.4 wadetutisiiming  with  the

etrabutylammonium hydroxide in, H20 (2.9.mL, 1.16 mmoles). T )
(LR R, MU Rl P avasle LD o e
&%hﬁmgt@ﬁﬁ@iﬁw@%mwg@ By der adipniRo e iRie WaS Wse%olid was
without WO 20071071415PCT/EP2006/012366 32 further treatment.
Jhtertedtivashed reithiie® entispaetdechird beligieearCHCMI(IO W20 watdil,O
A solution of

Géf,@rlﬂ@5&?&&&%&8&%Nmmﬁw%%%b@a%wﬁ@wic

|1 tetran g oles) i W 0
ARS8 ol o okt a0 i des )
UrpénethrcstrprgsstirooThie stk pttys doe 2dasrsolibERdid yvagdafivayedith
filtering the mixture twice on a double microfiber filter; the filter was

Klabhtel \amed by cyrpmoting: walsprdueedinrepsunnratd Sfhe fibasolidaas

added drop by, drgp and under stifring with a solution of 10, .

Rt e St B SR ST TP A e dn e e
tBeUESIHINGLTUSPRAR IPHW RS, kept under stirring at room temperature for

24 hrs and the precipitated solid was collected, washed with H20 and

dried under vacuum at 35C. An Et20 (30 mL) suspension of the solid was

Elieracntaroork sdenprieatureGo¥ & HiYaheFiH® 46196 waly CoB88ted oRtal 8.73
Buatysas filter and 15washed with Et20 to give 0.428 g (95% yield) of the
title product. Eleandntal Cal€lla®ctl @ 56.0908.38% N 4.25% Pt 16.12

MS: 1383.4, [MH+C3F,COOH-4C3H,;COOH]"

'H NMR (CDCl3/CD;0D 75/1): 8 2.80 (4H, s); 2.63 (4H, t, ]=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 ls)bis[trans—diamino(myristato«
O) platinum(I1)]} tetramyristate

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

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

Example 6: {u-(1,8,11,18-Tetraazaoctadecane-N',N'®bis[trans-
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El 10.05% N 4.77% Pt 16.62% Analysis Found C 55.53% H 9.97% N
4.33% Pt 15.14% MS: 1471.4, [IV1H+C3F7COOH-4HOCI5FI30000HTr
NMR (CD30D): 5 3.54 (12H, t); 2.89 (4H, s); 2.73 (4H, m); 2.61 (4H, m);

2.2(2)08%%;1-411,5m); 1.60 (30H, m); 1.40 (6H, m); 1.35 (136H, ml)éz%g})%smmss
Yorgi g compounds were prepared ya similar way: { }.t-a

,7,12,18-Tetraazaoctadecane-NI,Ni8)bis[trans-diamino(16-

R

hydroxypalmitato-0)platinum(H)]} tetra(16-hydroxypalmitate) o
25fR;{6010; Trigaadecane-NE Nnbis[trans;diamino(g- /U\

7 208 ., +1% . _
hydroxypa#ita RA(Y6Eh Bgicr:néta‘_t{e) We 1 o

2007/071415PCT/EP2006/012385 33 MsN 17Mas

A suspension of stearic acid (0.7 g, 2.461 mmoles) in MilliQ H,0O
(18 mL) was added with a 0.4 M solution of tetrabutylammonium hydroxide in
HyO (2.9 mL, 1.16 mmoles) drop by drop and under stirring. 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 and in MilliQ H,0.
AgNO; (0.0655 g, 0.386 mmoles) was added to a solution of {p-(1,8,11,18-
tetraazaoctadecane-N', N! 8)bis[trans-diamino(dichloro)platihum(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 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 C60.56% H 10.75% N 4.63% Pt 16.125
Analysis

Found C60.15% H10.68% N4.20% Pt 14.86
MS: 1495.4, [MH+C3F,COOH-4C;H35COOH]"
'H NMR (CDCl3): 5 6.25 (4H, s); 4.46 (12H, s); 2.93 (4H, s); 2.71 (8H,
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Example 9:fp-(1,7,12,18-Tetraazaoetadecane-NI,N18)bisltrans-
diamino(butyrato-0)platinum(IM} tetrabutyrate 5 H2 C3H2CO00,," +
NH3twxyi+2N -ThIVIVVVH3N- -00CC3H7 H2 4 The reactions were
w&i&)q/@;ﬁl%hielded from light and in MilliQ H20. A solution 9&§/EP2006/012366
u-(1,7,12,18-tetraazaoctadecane-NI,§d8)b is
[transdiamino(dichloro)platinum(ll)}} tetranitrate (0.2 g, 0.193 mmoles) in

H20(38 (3 wanacietyfih AGYRE (P 955590388 pR0ISS) And e i

résulting 10 suspension was kept under stirring’at room temperfature

AS; 10020 1 BRE salidovéy.washed filtering the mixture twice on a double
microfiper filter; the filter was washed with 1 mL of H20 that was pooled

with the RkPMRri{elifittakcdnad8 eid8d with sodium butyrate (0.127 g,

1.154ﬂré1?(l)(ff8 vgmd t&? so(l)%jl n ngs keI%t lépéjfgnsgrrlr&% t room
temperature for éﬂ%rs. e SO ven{i@ WBS evaporgfe Af 25 under

reduced prepurg ackiha sedictdasidisR WANPFRAIRARE NASHHAD & SRGto-0)

The solid was then suspended in i-PrOH (20 mL) and the suspension was
pratimain@t) Lintesrastierrageat room temperature for 1 hr. The insoluble
materiﬁ,:l1 \g%s removed by filtration and the filtrgte was evaporated under

{

vacuu _é)lgtlrgbrl;ﬁtfé‘ﬂf&é‘?gﬁf}@%]gm ARl ta ‘2@&89&‘%%9'
O PRk, product as & white soi. Elemental
Calculgiedl 5,36-THazade ke M NO3% Pirahs4 3ardinalgséarato-0)
platinum(II)]} tetrastearate

Example 7: {u-(1,8,11,18-Tetraazaoctadecane-N’,N‘s)bis[trans-

diamino(decanoato-O)platinum(II)]} tetradecanoate

HZ
CQH1ﬁfﬁﬂptw\w:wu*\/\/\/:::yPt";‘:l_ngHw 4 chw)J\o“
2

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(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 CHCl; (20 mL) and H,0O
(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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Found C 33.59% H 6.69% N 9.18% Pt 31.78% MS: 1103.0,
[MH+C3F7COOH-4C3H7COOH]4' NMR (D20): 3 3.04 (8H, m); 2.63
(4H, t, J=7.5 Hz); 2.24 (4H, t, 25J=7.3); 2.16 (8H, t, J-7.3); 1.72 (12H, m);

Hhyq0); 1.43 (4H, m), 0.88 (18H, m). WO PCT/EP2006/012366
%VOO? /0 1415PCT/EP2006 1012366 37 The following compounds we
prepared in a similar way:

Sapbrattd 16 TaYaREaqGAer Al MO RS A BAOLERIO T esidue

O)p atlnum(ll)ll tetrabutyrate

fol{diSdd by thpaazamtuadﬁmewlﬂmﬁl%sﬁram&d@mm&(d)t(ma@} under
50 platlnum(ll)ll tetrabutyrate

Tpduce wq%ﬁa&%td&ﬁﬁ%wmaﬁﬂgﬁrma@mmeéoamémwmaﬁmmggm at
g?lb yrat ‘lOetra w eld Of I{ﬂ%%?ﬁtransd|am|no(caprylato -0)pl

wum( %ﬁ m%gg ]ﬁé%é—é]%COOH é\llglsigf H NI[IA6A4/2M/|2N .0.N H3
Analysis
Found C48.88% H 9.66% N 6.61%

MS: 1171.4, [MH+CF;COOH-4C4H,,COOH]"

'H NMR (CDCl3): 8 6.25 (4H, s); 4.45 (12H, s); 2.90 (4H, s); 2.70 (8H,
m); 2.15 (12H, m); 1.54 (20H, m); 1.26 (80H, m); 0.87 (18H, m).

The following compounds were prepared in a similar way

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

{u-(1,5,10,14-Tetraazatetradecane-N', N' 4)bis[trans-diamino(decanoato-
O) platinum(II)]} tetradecanoate |

{pw(l,S,lO-Triazadecane-N’,N’O)bis[trans-diamino(decanoato~0)
platinum(II)]} tetradecanoate

Example 8: {p.-(1,8,11,18-Tetraazaoctadecane—N’,le)bis[trans-
diamino(16-hydroxypalmitato-O)platinum(Il)] } tetra(16-
hydroxypalmitate)

HOC gHyuCO0 e NH

HN"" \N/\/\/W '\/\/\}-| P H‘ 4

N/ \000015H300H HOC (Hye” N0

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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2 The reactions were carried out shielded from the light and in NfilliQ
H20. A solution of lu-(1,8,11,18-tetraazaoctadecane-NI ,N18)bis
[tramsdiamino(dichloro)platinum(Il)]} tetranitrate (0.2 g, 0.193 mmoles) in

0 5 mL) was added with AgNO3 (0.0655 g, 0.386 mmoles) and
ﬁwl%e) %éﬁqﬁlﬁég;uspension was left undgp stirring at room temﬁ’grg e 1y AEee
hours. The solid was removed filtering the mixture twice on a double

mkq;%@t;%afﬂ.}gﬁ}the filter was washed with 1 mL of H20 that was added to
the filtrate. The filtrate was added drop by drop and under stirring to a

solutiontnf reditiohsapeybataotA % BicldbabmomoleshdnMefHNGRiIn L, 0

the resulting solution was maintained under stirring at room temperature

foRion hrd THWirme whs bor(dehiraid8tstreareorinde (@B Middd)bis[trans-

BRI R S AR U o doraRlehin 120

Pr9aRIC)PRASC @IS AR ARG ONFr a0 ea U NG AR 1R e d@g@‘%%mng

dryness (35C) under reduce preSsure. The oily residue was so
sukjitiosi i Bt20 Kepoweddnystvdpgratiooonndempedunad oeBtier¢33E}. solid
The solid was collected on a buchner filter and dried under vacuum at

WS S0P A et o1238d 95 5@ dogivle omierogibgelfiranche
e SR S50 RSP SLCH o Gl
filtrate was added drop by drop and under stirring with a solution of
tetrabutylammonium 16-hydroxypalmitate (1.16 mmoles) in H,O (18 mL); the
resulting suspension was kept under stirring at room temperature for 24 hrs
and the precipitated solid was collected, washed with H,O and dried under
vacuum at 35°C. An Et,0 (30 mL) suspension of the solid was stirred at room

temperature for 1 hr, then the solid was collected on a buchner filter and

washed with Et,O to give 0.428 g (95% yield) of the title product.

Elemental Calculated C56.29% H10.05% N4.77% Pt 16.62%
Analysis
Found C5553% H9.97% N 4.33% Pt 15.14%

MS: 1471.4, [MH+C;F,COOH-4HOC,sH;,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)

{pn-(1,5,10,14-Tetraazatetradecane-N', N'")bis[trans-diamino(16-
hydroxypalmitato-O)platinum(II)]} tetra(i6-hydroxypalmitate)

{u-(l,S,1O-Triazadecane-Nl,N’O)bis[trans-diamino(16-
hydroxypalmitato-O)platinum(II)]} tetra(16-hydroxypalmitate)
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H 8.70% N 7.03% Pt 24.25% MS: 1215.1,
[MH+C3F2COOH-4C2H15COOHTr 11-1 NMR (CDC13): 6.20
(4H, s); 4.40 (12H, s); 2.93 (4H, s); 2.73 (8H, 5m); 2.21 (8H, t, J=7.5 Hz);

§V %0(04,%7 }41§=7'5); 1.54 (20H, m); 1.30 (56_H,_ m); 0.9.0 (18HPEn /EP-err(])g/OIZSGG
ollowing compounds were prepared g2 similar way:

(u-(1,7,12,18-Tetraazaoctadecane-NI,N18)bis[trans-diamino(caprylatoO)pl

atinu 11 tetracgprylate 1 Ar8ypae
oo (PR T ma T R TR A oS R hindns-
AiakinGBUhHaRUesaRMRA(EH)] P fribatpapeane-NINs
[trans-diamino(camylato- O)platinum(H)] } tetracaprylate Example
11:{p.-(1,8,11,18-Tetraazaoctadeegne-NI,N18)bis[trans-

FabidrRiotcaprodtds0)platinum(INEF tetracapiate G5MIR00," aH2N, 4 H3
-ThrIWHgMM%W ~Ptheyeagtions \ﬁ/eéeH o
. : ) R / JH:
carried out shielded from light and in Milli 20. A solutiofof( p.-
(1,8,11,18-tetraazaoctadecane-Ni ,N18)bis [trans- 20
diaminbleaysaxdtond)plettncandiely] ptetshneided ffobxHgitiadd(hAMilGQ H,0. A
O'?if%a mmoli) in H20 (25 mL) was added with a solution of sodjum caprate

©.

©9, 1.472 Amoles) in{Hz(é’(la]r?lL})?deBW%fPSﬁ%‘?ﬁm?rd%P@’ti??hi@ﬁ"‘ans”
UsAARHPBOP oG 1908 19BN ) o
by &addifjomasf ahdet! GAth (AZN0). @ie6 38irging. @6 1nmble st 48@Mthe resulting
temperature, the organic
suspension was kept under stirring at room temperature for 48 hours. The
solid was washed filtering the mixture twice on a double microfiber filter; the
filter was washed with 1 mL of H,O that was pooled with the filtrate. The
filtrate was added with sodium butyrate (0.127 g, 1.154 mmoles) and the
solution was kept under stirring at room temperature for 24 hrs. The solvent
was evaporated at 35°C under reduced pressure and the solid residue 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% H6.69% N 9.18% Pt31.78%

MS: 1103.0, [MH+C;F,COOH-4C3H,COOH]"

'H NMR (D,0): 8 3.04 (8H, m); 2.63 (4H, t, J=7.5 Hz); 2.24 (4H, t,
J=17.3); 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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WO 2007/071415PCT/EP2006/012366 36 phase was separated from the
aqueous one and evaporated to dryness at 35C under reduced pressure.
The oily residue was solidified by treatment with Et20 and evaporation at

woddags[gduced pressure. The solid was collected on a %}H[}',%Jg Lase
and dried under vacuum at 35C to giyg 0.387 g (64% Syiel e tit

product. Elemental Calculated C 48.51% H 9.01% N 6.86% Pt 23.88%

Analygige foifc CotR QRS Wer@ Brbb 882 1R Bishdiddy HdyYS: 1159.0,
[MH+C3F7COOH-4COHI9COOH]+ 31-1 NMR (CD30D): 8 2.88

(4H, s{p2(137(112'1l&-”Ba&hz(ﬂ%cta)leldxﬂa(mwl?jb;é[zﬁdﬂ.&ﬂlamhd(mljﬁdﬂo«
m); 1.3 (58H, m); 0.9 (18H, m).
O)platinum(I)]} tetrabutyrate
{n-(1,5,10,14-Tetraazatetradecane-N', N'*)bis[trans-diamino(butyrato-
O)platinum(II)]} tetrabutyrate
{p-(l,S,1O-Triazadecane-N’,N'O)bis[trans-diamino(butyrato-
O)platinum(II)]} tetrabutyrate
Example 10: {u—(1,8,11,1S-Tetraazaoctadecane-N‘,N‘S)bis[trans-

diamino(caprylato-O)platinum(II)]} tetracaprylate

C,HsCO0,, 4 NH,

HN"’P\N/\/\W \/\/\ﬁ 4 io-

/ \
HoN oocc He  omg

The reactions were carried out shielded from the light and in MilliQ
H,0. A solution of {n-(1,8,11,18-tetraazaoctadecane-N',N'®)bis[trans-
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 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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10The following compounds were prepared in a similar way:  {
pt-(1,7,12, i
8-Tetraazaoctadecane-NI,N18)bis[trans-diamino(caproatoQ)platinum(ll)1}

PHaPRIASS _  PCT/EP2006/012366
{4-(1,5,10,14-Tetraazatetradecane-NIN14)bis[trans-diamino(caproatoO)pla

tinum(11)]) tetracaprate

358:161o,4 Qy bria W&&N&W%tfﬁﬁﬂmmgmw-soud.

O)platinum(H)11 tetracaprate ~ Example 12:
{u-(1,8,11,18-Tetraazaoctadecane-NI,N18)bisltransdiamino(pivalato-0)plat
Fiemghxd} tetr@édonllacytsulpGatg)1 9% THe 8ckt¥ons Wefel€diied BuR4.72%
shieldeid from light and in H20 MilliQ. A solution of {

u-(1,8,11,18-tBtramdaoctad €céh 8N4 NIBR19% N 7.03% Pt 24.25%
[transdiamino(dichloro)platinum(H)Il tetranitrate (0.2 g, 0.193 mmoles) in

H20 (M Pllphad oo & 468¥236084MA mmoles) and the

resulti ign \ er.stjrrj om ure for.24
re. T SO P07 b S A ST AIOb AT 306 7 W fenionet (BFh
fitterngthermixtyce lyviggyon a si@ml,etmiewﬁper.ﬁue?ﬁm, i, MIBOWESH, m);
washed with 1 mL of H20 that was pooled with the filtrate, The filtrate was
adfed 8Fbpnby drop and under stirring with a solution of sodium pivalate

hydratg (0.144 g,.1.16 mmoles) in MeOH (19 mL); the resulting 5 solution
was @m#ﬁ@%mﬁﬁafammst&m&em@éq D 4 SUHLAR LY

concenygles }sz‘?éf-’t‘@{&‘&%a@égdééﬁﬂ@f(gg?\”s?ﬁﬁ?‘?ﬁ%’fﬁiﬁg&ﬁ(?&%%rlato-

with a sodium dodecylsulphate solution 2279, 0.77 mmo

(Jp rotinwire(dI )} deoraeapaylatter stirring. After stirring for 15 minutes at
room temperature, the precipitated solid was ¢ollected on a buchner filter

and driett UntidP 1l vheliansaietsdesaefivl 00 61bis [Baurs yikiray ofisanmydato-

Hﬁ) gﬁ%u%?mﬁ?t%t%%g:ﬁjr.ﬁgt% C H 8.44% N 5.65% Pt Analysis

{p-(1,5,10-Triazadecane-N', N'*)bis[trans-diamino(caprylato-
O)platinum(II)]} tetracaprylate
Example 11: {;L-(I,S,l1,18-Tetraazaoctadecane-N‘,N‘s)bis[trans-z

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

C4H.:COOu,,  +wNH Q

H
2
“y + ‘NH
e AN AN
HN \NHz ﬁ\/\/\/H Pt 4 /U\O—
2

o ey
N O0CCHy; gy

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(caproato-O)platinum(II)]} 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

CHCl; (25 mL). After stirring for 15 min. at room temperature, the organic
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43.62% 19.68% 6.47% Found C H 8.27% N 5.77% Pt  43.48%
19.69% 6.03% MS: 1131.1, [MH+C3F7COOH-4C121-1250S031-j] 114
NMR (CD30D): 5 4.17 (12H, bs); 4.00 (8H, t, J = 6.77 Hz); 3,19 (4H, s);

2.65 (414, m); 1.67 (1614, m); 1.52-1.24 (80H, )[,
%Sgééﬂds)m% 90 (12H, t, J = 7.14). Thgsfollowing compounds W('—éllﬂlg%mz366

prepared in a similar way:

éséWaé?;eia%rlfﬁé&aﬂ%ﬂ?%d&ﬁ%é\'bk@QPMS&U%%%@MQQ{RJ}{@@% 35°C

)platinum(1l)]) tetra(dodecylsulphate)
under reduced pressure. The oily residue was solidified by treatment with

Et;0 and evaporation at 35°C under reduced pressure. The solid was collected
on a buchner filter and dried under vacuum at 35°C to give 0.387 g (64%
yield) of the title product.

Elemental  Calculated C48.51% H9.01% N 6.86% Pt 23.88%
Analysis

Found C48.09% H899% N6.62% Pt23.31%

MS: 1159.0, [MH+C;F;COOH-4CoH;4COOH]"

'H NMR (CD;0D): 6 2.88 (4H, s); 2.73 (4H, t); 2.61 (4H, m); 2.19
(12H, m); 1.6 (18H, m); 1.41 (8H, m); 1.3 (58H, m); 0.9 (18H, m).

The following compounds were prepared in a similar way:

{u-(1,7,12,18-Tetraazaoctadecane-N', N 18)bis[trans-diamino(capmato-
O)platinum(I)]} tetracaprate

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

{u-( 1,5,10~Triazadecane-N’,N‘O)bis[trans-diamino(caproato-
O)platinum(II)]} tetracaprate

Example 12: {p-(1,8,11,18-Tetraazaoctadecane-N',N'*)bis[trans-
diamino(pivalato-O)platinum(II)]} tetra(dodecylsulphate)

t-BuCOO..,,,, o NHy o

HN= \N/\/\/\}v \/\/w 4 I

/ \ S -
N OOCBUt C12H250 WO

The reactions were carried out shielded from light and in H,0 MilliQ. A
solution of {u-(1,8,11,1 8-tetraazaoctadecaﬁe-Nl N'®)bis[rrans-
diamino(dichloro)platinum(II)]} tetranitrate (0.2 g, 0.193 mmoles) in H,0
(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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{n-(1,5,10,14-Tetraazatetradecane-NI,N14)bis[trans-diamino(pivalato-
200)platinum(Il)}) tetra(dodecylsulphate)
{u-(1,5,10-Triazadecane-NI,N")bisprans-diamino(pivalatoO)platinum(l)] }
ehabtgogagylsulphate) WO 2007/071415PCT/EP20061012

Example 13: {g-(1,8,11,18-Tetraazaogtadecane-NIAis,. )Dlg%%ﬁggoowmzsss
diamino(capronato-0)platinum(11)11 tetra(dodecylsulphate) 5 H2
AR ved Y& At 2HS W PO e RE] 2&% A0 8oninds

reactions were carﬁg% out shie%geﬁonl‘:‘: héﬁ% an %%er\ﬁﬁféolq%pﬁl légﬁu%%% the
b fep-1a8, Wash8dtetrahzhaniaddCHYO that was pooled with the filtrate. The
e-NI,N18)bis[transdiamino(dichloro)platinum(l)ll tetranitrate (0.2 g, 0.193
Fitsatesyas added drom by £rerigad WhHaGUO D@ With ¢ ®htiomebiagdium

B L P A R P T
stk o filkers Wagpwastied Withrih la 0o WBIRPMASROYUSI ML IRES then

filtrate. The filtrate was added drop by drop and under stirring with a
soneniipdoitabe $otolion¢{315'Q) 1186 medotes) prdskel] Gkl mddethevith a

PRSI L R RATEIES a
BiesRpeaRad AdEeC AR, DY QR ARA MNA6T Tgrwngﬁ%g'ﬁg&gﬁ&q}&eramre,

dodecylsulphate solution(0.222 g, 0.77"mmoles

hieripcetopitstedinsatikbomase oykratkede ptheaprecibiated 1sefichw@sdried under
collected on a buchner filter, washed with few millilitres of water and dried

verkYBralabu i 2880 Ghe G E1ydetrdnf ad)ts prediet product.
Elemental Calculated C H 8.52% N 5.57% Pt

Elemental Calculated C H 8.44% N 5.65% Pt S
Analysis 43.62% 19.68%  6.47%
Found C H827% NS5.77% Pt S
43.48% 19.69%  6.03%

MS: 1131.1, [MH+C5F,COOH-4C,,H,5s0S0;H]"

'H NMR (CD;OD): & 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:

{p-(1,7,12,18-Tetraazaoctadecane-N', N'! 8)bis[trans-diamirxo(pivaiato-
O)platinum(Il)]} tetra(dodecylsulphate)

{p-(1,5,10,14-Tetraazatetradecane-N',N 14)bis[trcms-diamino(pivalat;o-
O)platinum(II)]} tetra(dodecylsulphate)

{u-(1,5,10-Triazadecane-N', N! Q)bis[trans-diamino(pivalato-

O)platinum(II)]} tetra(dodecylsulphate)
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Analysis 44.21% 19.40% 6.38% Found C H 8.42% N 5.45% Pt
43.53% 19.02% 6.80% 11-1 NMR (CD30D): 8 4.17 (12H, bs);
4.00 (811, t, J =6.58 Hz); 3.20 (4H, s); 2.98 (4H, t, J = 7.5); 2.65 (4H, m.);
%‘,]082%1#07 ,495= 8.24); 136-1.21 (1_05_311, in); 0.90 (18H, m). 25The followin
compounds were prepared in a similayay:

PCT/EP2006/012366

Example 13: {p-(1,8,11,18-Tetraazaoctadecane-N' ,N'®)bis[trans-
diamino(capronato-O)platinum(II)]} tetra(dodecylsulphate)

H

iy o v NHg H,N,  .wNH 0
HaN/Pt\NWﬁ;W\/H:N}Pt\ o 03 Sc ., 4012H250’%\;o'
The reactions were carried out shielded from light and in MilliQ H,0. A
solution of {n-(1,8,11,18-tetraazaoctadecane-N',N'®)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 kept under stirring for 24 hrs. The solid was removed filtering
the mixture twice on a double microfibre filter and the filter was washed with
I mL of H,O which was pooled with the filtrate. The filtrate was added drop
by drop and under stirring with a sodium capronate solution (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 S5.57% Pt S
Analysis 44.21% 19.40%  6.38%
Found C H8.42% N S545% 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:
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{u-(1,7,12,18-Tetraazaoctadecane-M,N18)bis[trans-diamino(capronato0)pl
atinum(ll)] } tetra(dodecylsulphate)

%90‘%0&7 9 -Tetraazatetradecane-NI,N14)bis[trans-diaminci](é;%%{)%o%ygf) .
Iatmum%lfﬁ tetra(dodecylsulphate) 39

5{u-(1,5,10-Triazadecane-M,N1)bisrtrans-diamino(capronato-

O)platipum(| tegr: Y. 14: . . i
o e P R IR N BR dlominotcapgonato
tnphatiddmh 8 (teeradasihaig)b@di2 C3H7C001/20sNH3 A A A H2N,
H3NH2H3N.4*"00CC31-17 H24 S C12H250 \\Th O- The reactions

were diridePolft tAdigtraaretatragdecane Y MTIGPispoaassdlatinaitapronato-

%ggfﬁrg%y&éﬁt&%%qﬁﬁyﬁgjBrgﬁﬁlnsdiamino(dichloro)platinum(H)]
tetraniyale (9 Poor AaSRAIER) W AR5 (LM TS AdEG I

AgNO3 (0.072 g, 0,424 mmoles) and the resulting suspension was left

Wpktistimitg 3t teors( derdpey Buightae P4 hours. The solid was removed
filterine%the mixture twice on a double microfiber filter; the filter w

washebiXamplem 14 11@&%%%3&%%QHQHMEFW9N%S&'§Rws'
j i i 1,15 | d 20 Iti
e A e

added drop by drop and unger stirring with a sodium dodecylsulphate

SQhyEDA0, 222 gNBL/ 7 mmolgs) in H20 (10, mL). Aftgggtirring for 15 o)
minuigsy@TooMEN RPREDE Q’t’qu'}elid.wag collected on a !
lilitr

3 -

S _-
buchner filter, washed with few rhijlilitres dta20 and gﬁg&dﬁderﬁ(mgmmb 0
at 35C to give 018 g 25(74% vyield) of the title product. Elemental

Calculaiggl Cobt Boti™ere carried out shielded from light and in MilliQ H,0.
A solution of {u-(1,8,11,18-tetraazaoctadecane-N',N'®)bis[srans-
diamino(dichlbro)platinum(II)]} tetranitrate (0.2 g, 0.193 mmoles) in H,0
(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,0 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 5.73% 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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N 5.73% Pt S Analysis 43.02% 19.96% 6.56% Found C H 8.46% N
5.62% PtS 42.72% 19.66% 6,69% WO
2007/071415POYEP2006/012366

WO 2007/071415 PCT/EP2006/012366
40

MS: 1103.0, [MH+C3F,COOH-4C,H,s0S0;H]"

'H NMR (CD;0D): & 4.17 (12H, bs); 4.01 (8H, t, J = 6.58 Hz); 3.37
(4H, s); 3.10 (4H, t, ] = 6.95); 2.66 (4H, m); 2.17 (4H, t, ] = 7.68); 1.80-1.22
(100H, m); 0.90 (18H, m).

The following compounds were prepared in a similar way:

{n-(1,7,12,18-tetraazaoctadecane-N', N' 8)bis[z‘rans-diamim)(butyrato-
O)platinum(II)]} tetra(dodecylsulphate)

{n-(1,5,10,14-Tetraazatetradecane-N', N *Ybis[trans-diamino(butyrato-
O)platinum(II)]} tetra(dodecylsulphate)

{n-(1,5,10-Triazadecane-N',N' O)bis[trans-diamino(butyrato-
O)platinum(II)]} tetra(dodecylsulphate)

Example 15: Pharmacological evaluation of the compounds 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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40 MS: 1103.0, [MH+C3F7COOH-4C12H250S03H]4 NMR (CD30D):

8 4.17 (12H, bs); 4.01 (8H, t, J = 6.58 Hz); 3.37 (4H, s); 3.10 (411,t,J =

6.95); 2.66 (4H, m); 2.17 (4H, t, J = 7.68); 1.80-1.22 (1001-1, m); 0.90

(18H, m). 5The following compounds were prepared in a similar way: MCSLLP
{u-(1,7,12,18-tetraazaoctadecane-NI,N18)b

ai[ispmsdiamino(butyratoO)platinum(10]} tetra(dodecylsulphate)  {
u-(1,5,10,14-Tetraazatetradecane-NI,N14)bis[trans-diamino(butyratoO)plat

inum(H)]) tetra(dodecylsulphate)

- 1.0u-(145cn pranddssiase=dl FiyMmbis[trans-diamino(butyrato-

O)plati etra(dodecylsulphat xample 15: Pharmacological
A P o TACE G WO FIE BT SiA v CanipRnds

ofghainyanienayeigitested for their 15 cytotoxic effect in vitro on various

tumours cell |nes{ among which murine leukemia L1210, human ovary

{eardihdmiz AS7BeRaRRAssEcARS N hibtiP Heisiktanesdigmea(caproato-
éﬁ;gﬁ%%wgfg}@gﬁ@@DDP. The representative compounds of the

ention exhibited cytotoxic effects and they were able to overcome the

{rasidiéante ifedivbinsrrieadananadNisd of diglagns Zbaviiredesproato-

esentati ompoungds of the invention were tested in in.vivo tests in
%@w‘%ﬂ%@'\mﬁ%@@e’ﬁi ﬁfes, for example A2780 (human ovary),

{A2 78RS DR idnadacaneaty TrdsiStarisforanstisinmi oo (oacoditorGip ediomn (1]}
were inoculated subcutaneously in immunosuppressed nude mice. The
Hﬁl’b‘(y@rﬁﬁs were administered intravenously every four days or every

seven 835 days rber-drassiadendhe 1neybidprdReeaiansiss@bprylato-

treatment. In these experimental models the compounds of the invention
Q)riten @)higatenittateur effect at tolerated doses. MC SLLP CLAIMS

1. from: (1,3, - -
MR R S
Ondatk8srenipitoatatieeane-N1,N

8)hj -diami O)plati I ifrate; {u -(1,5,
U TS A o Eo e e AP it aLggeryiato-
@)Bléﬁﬁ%?ﬂ_@l)}} tetranitrate; 10{p _ o _
-(1,5,10-Triazadecane-N1,N10)bis[trans-diamino(caproato-0)platinum(11)]

( . i . {
Yuettdmrtite! TgZerarane; N {8 sbEaagadianane (caprylato-O)platinum(In];
%’l’?%ﬁ#% trans-diamino(caprylato- O)platinum(11)1} tetranitrate; {,u -(1
,7,12,18-Tétraazaoctadecane-N1,N18)bis[trans-diamino(caprylato-
{u -(1,7,1218-tetraazaoctadecane-N1,N18)bis[transdiamino(butyrato-
O)platinum(ll)]} tetrabutyrate;
{u-(1,7,12,18-Tetraazaoctadecane-N1,N18)bis[trans-diamino(butyrato-

O)platinum(ll)]} tetrabutyrate;
{1 -(1,5,10,14-Tetraazatetradecane-N1,N14)bis[trans-diamino(butyrato-

O)platinum(Il)]} tetrabutyrate; and
{u -(1,5,10-Triazadecane-N1,N10)bis[trans-diamino(butyrato-O)platinum(ll)]}

tetrabutyrate.

41
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15

150)platinum(11)ll tetranitrate; {p
-(1,5,14,14-Tetraazatetradecane-N1,N14)bis[trans-diamino(caprylato-
O)platinum(11)]) tetra nitrate; {p
-(1,5,10-Triazadecane-N1,N10)bis[trans-diamino(caprylato-0)platinum(11)
11 tetranitrate; 20{p -(1, 7, 12 .18-tetraazaoctadecane-N 1,N
28)bis[xansstiapyoatbutycatrdglatioumetetiabatyratact® is { 4 -(1,8,11,18-
-(1,7,12,18-Tetraazaoctadecane-N1,N18)bis[trans-diamino(butyrato-
wprarmanadspaeaAbliiib igten sslipmiaoteaniasicetPiplatanei N
< bistteans-diamino(butyrato- 250)platinum(10]) tetrabutyrate; and {p
-(1,5, 10-Triazadecane-N 1,N. .
$0)bis[frarCBRAM b RGFABLOPIatRursain)) drawiefrats. . & -(1,8,11,18-
ichis.fp - - .
e O e R o P G
tetranitrate. 3. A compound according to claim 1 which is { p -(1,811,18-
tetragza ﬁ%m is[trans-diamina{caprviato-Q)platinum(
%'tetraqrﬁtr;tfg. 4 A corﬁ%ﬁ@g cor ingg{o c ai% f‘%ﬁﬁl |s?% p? # "811’)/1’12’18'
telraarad@ateicaneabdtAdeg st Siamino (butyrato-O)platinum(11)]}
%Ea&lttyg%diamino(butyrato-O)platinum(ll)ll tetrabutyrate.
. rmaceutical compositions containing a compound of claims 1-4 in
admixtBieawith ceitabie camerssiti@xsipentainfhd)acohtbe eathpdwhsisnef 1-4 in
lajms, 1-4 for the preparation of medicaments with anti-tumour activity. 7.
%@éq})%ft ér%o@rtéoawgaz@%o?&ﬁ%e{gc A RP fﬁ?he preparation of a
@5meditsenent fdhthedreamenist agtindairirsaniddividuatiie nggeparation  of

E%‘gg%rw%%emimea%?mg%ggri% (I:I,’[]‘ \z;\Ir,gygmount effective to treat the

7. Use of a compound according to claims 1-4 in the preparation of a

medicament for the treatment of a tumour in an individual in need thereof,

wherein the compound is in an amount effective to treat the tumour.
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