. yzf|e3e$j & 6TL' o 1 3 NOV. 2003 WD 00/ 61590 -1 PROCESS FOR PREPARI NG
M NE PLATI NUM COMPLEXES CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s

application clains benﬁmwﬂ ﬂ ity to provisional patent ap | i cation
US. Serial No. 601128, ll"ﬂﬂl“ﬂﬂﬂlﬂl IL April 13. 1999, and Wi NGV 203
incorporated in its entiretysky reference herein. TECHNI CAL Fl ELD The
present invention relates to the area of platinumdrugs. In particular. it
rﬁlates tolﬁgna@?hnF{oyed pzfgfsstorpfrspiang PIaEingrtno&rEe?eZ gayLng
t he general fonula (la) or b~ aljpPt~

wherein: L and L' may be the sane or dl%ferent provided that L' may be NH,
, but L 1~ 20 2~ wRYCESS HER MREPARINGLAMINGE ELAamUMa@omm,Eam'sne or
substituted am ne that coordinates to the Pt atomthrough a nitrogen atom

and is a heterocyclic anlne or _heteroaromatic am ne or is represented by
N RR R'. wherein R R CREESREFERENCRISORHHAIHED HPRIJCATIONS fr om t he group

consi sting of: hﬁgﬁﬂgﬁﬂion&%@rﬁg betnbﬁl%@lpr@cfrmlj@%§tdn5!%ﬁgt aﬁ)l'&ﬁh&h@"s @é‘rﬁnChed or
cyclic aliphatic, aryl nonargmatic or aromatic heterocyclic groups and

pr ef er abPy YO P&128-Lifplled oy ABR! L 98- aRA &ihish i ipgoPosigdde i“% BREiFRTY BY 1SFeTanss | y

hi nders acagssn.of the Pt atomto a DNA strand of cell, preferably a tunor
cell: and A may be the sane or different and is a hal ogen or a | eaving
group such as hydroxy, al koxide, carboxylate and nay be the sane or
different or forma bi-dent ate carwxvllcamaflﬁpmosphoncar boxyl at e,

di phos honate or, sul fate; o) h drox carboxylate
Cof bamata or - carBoME iRt relads o B g SHBum YGS S roS R H R e o

BACKGROUBID aAHHiprO\ 'ed process for preparing platinum complexes having the general formula (la) or
(Ib):

y \Pt -~ - \Il’t/‘
L7 N4 L7
la Ib
wherein: .
L and L' may be the same or different, provided that L' may be NH; , but L
15 may not be NH;; and
L and L' are each an amine or substituted amine that coordinates to the Pt atom
through a nitrogen atom and is a heterocyclic amine or heteroaromatic
amine or is represented by NRR'R". wherein R. R', or R" are independently
selected from the group consisting of: hydrogen. substituted or unsubstituted
20 straight, branched or cyclic aliphatic. aryl, nonaromatic or aromatic
heterocyclic groups; and preferably L is a substituted ar.nine wherein the
substituent sterically hinders access of the Pt atom to a DNA strand of cell,
preferably a tumor cell; and
A may be the same or different and is a halogen or a leaving group such as
25 hydroxy, alkoxide, carboxylate and may be the same or different or form a
bi-dentate carboxylate. phosphoncarboxylate, diphosphonate or sulfate: and

Y is a halogen, hydroxy, carboxylate, carbamate or carbonate ester.

IR

*G00002*




.+ PCT/.CAOO/ 00385 US Patent No. 4.329.299 and 5, 666, 771 descri be plati num

conpounds and their useful ness as antitunor drugs. These two patents

di scl ose pl ati num conmpounds that enconpass conpl exes of the formula
cis-[PtA~(L")(L)] and c, t,c-(PtA~Yz(L")(L)], where Ais a%? eg@jng group
such as hal ogen. hydroiyl or carboxylate, L is an am ne co gl nated t hrough
the nitrogen atomand L' is an anmoni um or substituted am ne. The process
for prepari WP widesse conpl exes disclosed in the patents ace/ckoomwsssin the art
(Hydes. P. C. L'S Patent ~, 3 29, 299 (21982); Murrer, B. A US Patent .i.
66.i, -,"1 ( 1997): Braddock, P. D.; Connors, T. A ; Jones. M; Khol: har,
A. R: Mlzack, D. H ; Tobe. M BACKGREMINIBABIT. Interacti ons 1975, 10 11,

é46 ]Iiﬁél nﬁgldrrgr @@q‘gﬁﬁt%&g 7&799';4161 g'g%):{ gﬂsdescl\%e plamulr__n con}qoblbdrs ﬁgéb\thf-:llrvo' | ?_nOD_ J.
| norg Chem“sﬁglg‘\’?s a%@mmwmxezﬁe;e T patentpiodess slaiimun tdmywtndtied in Figure 1
with the S}éﬂédﬂxﬁyﬁés&o%le%s%r{hﬁ’ff&m(a F‘ EfAlé L])F'%Pgndcctc PA"{%P(L@L?(](ZOS% (N (L]

as exanples. From the readily avai S (ol e
start i ng> matR¢INE &roup el agyf}%@gﬁ@»évérowl OF fasbxpiate] L(sanamme)cw)iqnammbms f our

steps and theniddnes ¥ohhast S &f an?rnorﬁun?or(ﬂgrﬁﬂrﬁ?' )'I(hle%locgsg Wi I;~<eesa fJve steps.
to e

The synthesjs of these cogg exes accordin cess " the art
gives | ow &S %ﬂ“PPI?FSeCF%fIOS F*&tpéﬁt"smk“gf“@lzgh%g%d§cﬂ’ &wmmver all yield

from K2[ Pt QJ32}.09 l1885: Nihad, @%z UMFalre%r QuS Bl '(1h9>§'n9b¢a%d&i o) %ﬂgﬁ%bee“

reported i H a]gtr@&!)o 771 and int l1terature et al.

and G andortniCes: pihay, A. ;Fhé'k'il@% & Er afqbeyleh. ¢ rens. - ﬁfaéf'tfﬁatfms ¥y stages

i nvol vedoi ri’tlde-1p1,aeGmnddnand, ¢. Mthsraﬁlﬂs,fl\fmcmkﬁne@@& QV&SuXAoefICH ng conversion
expensi ve Pt

of [Ptd 2( ( requires the use o

catal yst. % J"Hfr %4[ r)’ts\ngr gﬁgﬁssa("l\lﬁsﬂ Higegn(diptIoP{rprerBhes) 1985.8Ks0 not
particul ar 115 b}imstThar;docleangﬂuﬁxa&H&] H%ﬁ‘r& N @8t ShelR¥ ﬂﬂé&%‘o’?gzs{jﬁte‘i @Lrﬁ g{")‘g)] of
consi stent ,gual | eve. The process descCri bove

t to
further requi¥ és P¥ 17(5612@0 )ﬁ‘lsﬂ PVEFTRTd f%ﬁhﬁéeaihérﬁéal]a&ﬁcﬁ“@é@i’@fﬂa’ﬁlésls@l | ver
and i odi de Kc[t’s"rﬁla]rnanaigemhtemalstm spﬂl&@ﬁlﬂﬁfﬁs -[F261,(0N8; By @bl vés ﬁ%%té@%?ﬁizﬁ(glyﬁ ]
Pat ent nt het rocess to prepare
wher e L%n% glgrggArcdfg SZ?ﬁHoﬁ%iPc/fe‘ﬁ‘fF%{ngfﬁ%ﬁfnﬁﬁSh’?t?‘?sgé’éﬁ‘e%frfﬁ”wwes ( Rochon,
F. D.; Kongscodingo thJW@easMWrGanaamg;%k(wl@&ﬂa)u vaaldl B®ehvedt NoF4,389,299Kong,
P.-C US Pak@bdes g@&%raﬁqgelc(ﬂ‘&ﬁi [}’tCI asesgqh%%‘%s Ihﬁe: lﬁ\l/’]ega d%%}src%fo.ﬁ 3% .and the

detail s of th| s synt het'i c [p))rocess een Rum n,
R.: Per on, havebeqy repamed in US Pament Yo. DﬁﬁD@ﬂga'rdonﬁtea;Itdratme(Ihlﬁ:fﬁarleQZBb.nd]AS 343- 367

and Roc hO”GxaEdor&mco%@E‘lg The Iof- on@lP&e% i %TS ;n%§65taoes ln\'ol%TBdg: 189# Figure

2 illustrates the process wth
K2[ Pt CI 2] , 2498 thsdi é‘éganel%welé@a cmerusnp [Pefﬁua\ais)ala@ [BOBOﬁMJ Waidat ent GB
2137198A e r

rebui sNQeVuSQQmIi‘r_erﬁnk PVRINES The S§:BRS:s B Pté]ﬁlgé-@gkr%sﬁ{bhgﬂl-lz)e]n ted by

i nt er nedi at e, product s he ol i qorrer i nt'ernedi ate
[PtLI2]x w8 Nt partisulagly sobusiandlarge &catslswgbﬁr?érpr@pecg BPt@h@HdssicdisaenThe

overal | i elllaﬂityflﬁ ﬂﬁﬁdﬁﬂ[tﬂc@le‘@& MR $rod@t debcSEddQ8QMA rlrthef QSmQ@Eh%rﬁge ol ¥er and
i odi de |ons ocess and corresponding silver and i odi de

5, r
cont ani nat &t '8%5 5’?%“@3?1‘8%5&? B@nd opidereggmingigdeyastelprodyictan ami ne ‘ot her t han
NH3, redresent Iawame;smamvaheumatehesmemm BIEBI&@E'sﬂﬂhenIPFocpsrs‘?@ar ation of

(Ptd 3L] Lom of K2[ PtC 4 n di at et hyl f ormam dc ( DVF)

where L aré ﬁﬁég ﬁ@lﬂ%ﬁ %'ﬁ ] ea"EIBﬁ“G%ll?qnG“é%”“I‘ia@ Feenniregsoepdb=L'Rochon, F.

D.; Kong, FRochn Ed; KdngCh@(mUKL@JI&I GB01374%84 A984 aﬁtﬂRé%‘H&hQCb Id%mé(%-’c %ﬂ
e

Beauchanp) J. Chem 1 96) 74, 212t

preparat i orl{égfkfﬁ%?% ]({Hgﬁ),) ﬁ?e\}’é‘?ﬁ’? inkneam ip the At paRhedetil of thissypihete ani no
ot her t hanppyess hhsrbeemdhsmydqadum MeinviaiR. ViBsor) AV &k, soeen reported. The
synt hes dinthe Jiterature was per f or med
at 65- 8jooscgari)§L’E%19”§|Hé s %}/Ff’h ﬁ%’g é %%?Sd&m‘“f‘%n?ggdcm dntams t o 90%
dependi ng b??%%lﬁﬂp’frhi?ﬁﬁ)nélgﬂterz ilhestrateethe Byonésheh PtOh(LHEYAsIhlexarhfle DVF can
produce 15pf coul terfere with
Cubsequent  oaet el e AR Bty Y TR S o SN B R e
For exanple is Can. J Chem 1978 56) A41, (also see Chem cal Abstracts V,
89 (July 1978), Abstract No. 35686 Rochoa et al reported the precipitation
of insoluble black material when K[ Ptd 3(2, 6ditnethyl pyridirie)] was

di ssolved in aqueous solution.' It was also reported that ?0 an oily paste
that contained [PtC 2(DVF) (pyridine derivative)] and other inpurities was
obt ai ned during the isolation of K[Ptd 3(4-nethylpytidinc)] and
K[PtCh(pyridinc)]. Exanples of [PtC 2(DMF)L] conpl exes have been reported
(Kong) P.-C.; Rochon. P, D.; Can.J. Chem 1979, 57, 682-684; Rochon, F. D.;
Kong, P.-C.; Mel anson, R Can J. Chem 1980 58 97-101; and Rochon F.
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Al

Chem cal Abstracts, V. 126 (April 1997), Abstract No. 194433 and | norg.
Chem (1997), 36;854-S61 disclose using [Pt(c-C6HLINH2)I|2]; as a starting
material to form Pt (NH3)(c-C6HLINHa)Cl 2 (Figure 2). However, this reaction
i nvol ved the cl eavage of a Pt-APt bond, Wth the NH3 group qf;; eyovf 2003t i on
of an intermediate with the same substit ents. 30 Chemical Abstracts V, 108
(June 1988), Abstract No. 215224 and Inotg,. Chim Acta (x988)) 143:81-7

di scl oses ¢k 3iseps afid fhetidolingd b3 idiermediberpailicat ahé Pligdoher Sk ediiadbut does

not di scl ddi t f t ut ed i ine to th t er nedi at
AVENDED. SHEBYuet s 5553158 v T Ll 700 37 5 SUBR0D 305 S P 41 TG  he

above docum@tosmﬁy{m FbmICIPHEL ] ags fdt daddlbsedin e datent. Silver @id fobide i es@eni ng
is pertinent prior art. All statements as .to.the date or representation as

to the § ¢ {tBe PAPCESH 233 CRFFEPRRGIRES IV 354 idifcrAniapdnalad st ATeEsnewisd| abl e
Lo 1he applioanieicifid IRER 1"l GANRIU UGN, AYM.AR o0 Tultirekidl i%he
fes o ese d t

correctness of t rcontents o cunents. al |
docunent s rpeésenrieventiont fhoprrharetion dfi(BGigdgdl ﬁ'malddmzamletwm@fdi@mﬂaﬂ in their

entirety by,..reference, ecifi cal t.he .present .a ation cl,ai ns
banet 1t of GREty oot o ) FBE & oo BTk ok PSR R ter S et R Shrfiey
601 128, 939I (RWGMH’IFV\BS Hdnbeﬁ—(b.rCaAp! iGheh3]1978994) uumwmf b, (B, D ﬁ i-onal
atent a i catjon |s | ora ence re
ANENDED OSHERSEUCham, Axhyy st TS, Hile okl SR R eh i on

provides a lhE_FimtsS%l\iHnﬁFb%lE@ u@nms:ploaﬂwtummmatﬁ&rb&epygxamraahp dife!l a
la or zlb 1"~~~/ ~L~~AL-~A Y Ib co r|S|ngthe steps _of: a)

reacting [ Fﬂ%’ﬁ@““éﬁvﬁn@&ﬁn ReprFedo T DesYTihesisiof KeR Clakd &t PMFrasrepcried in At at a
the flrst SFyEHF et Spptiasbsd 8510 LA & etk bp e olated Syl BB REELA aner
evapor at i ngzotslmé'f&psﬁ@mﬂhnpm@aoimngmehéyﬁtﬁt%of{fEﬂQl;L JWntME carl produsecond
oL e 0 e bR b Skl e S A TRl 8t = o
(L") (L)] foesseehpose :steeqzz igoluble blaHZPlZ.m\phﬁﬁlesYFbSdW[m)CaGU \aht;h psakfgen
By when { nethSHRRHT R EAERRY P (e R S S ) Bogra e L
car boxyl at ercpgawme%&lp}faus%mﬁe sm&xe&,mfmwenf ormng [Pt A20H2(L") (L) ]
i h 1202 alPEHSIRETT RaEAG) [A: SOTTERLE Spepe %iqnw&%”%%#%%%am to
form [Pef2 Y20k hastdwhhs contained {P1C1;(DMF)(pyridine derivarive)] and other impurities was

obtained during the isolation of K[PtCl3(4-methylpyridine)] and K{P1Cly(pyridine)).

Examples of [PtCl(DMF)L] complexes have been reported (Kong, P.-C.; Rochon, F. D.;

Can. J. Chem. 1979, 57, 682-684; Rochon, F. D; Kong, P.-C.; Melanson, R. Can, J. Chem.

1980, 58, 97-101; and Rochon, F. D.; Melanson, R.; Doyon, M.; Butler, L 8. Inorg. Chem.

25 1994, 33, 4485-44593). :
Chemical Abs;tra.cm, V. 126 (Apri] 1957), Abstract No. 194433 and Inorg. Chem.

(1997), 36:854-861 disclose using [P1(c-CeH11NH,)12]2 as a starting matesial to form

Pt(NH,)(ocﬁFl {WH)Cl: Figuxe 2). However, this reaction involved the cleavage of 2 PtoA-

Pt bond, with the NH; group after formation of an intermediate with the same substitusnts.

30 Chemical Abstracts V. 108 (June 1988), Abstract No, 215224 and Inorg. Chim. Acta
(1988), 143:81-7 discloses conversion of [Pl(Cl)4]2' to intermediate [Pt(Gl)aNHg]", but does
not disclose addition of a substituted ¢yclic amine to this interrz;eaiatc.

AMENDED SHEET



. Wherein L and L' are different and are each an am ne or substitug%d G\
wherein said substituted amne is substituted with at | east one strar ght,
branefedoor cyclic aliphatic, aryl, nonaromatic or aromatic heter S&4&PPE0038S
groups; with the proviso that only L' can be NH3 and that at |east one of L
~and L' is a substituted cyclic am ne; and wherein A may be the sane or
different and is a halide or a |eaving group; and wherein Y is a hal ogen,

hydr oxy, carboxyl ate, carbonate or carbonat ed@ster. 1 3 NOV 2003 -4aThis
invention also provides a nmethod to prepare a cisplatinumconplex of the
general fornmula la'" or Ib" \~ /AL \Ala L \~/AL~~" Alb, conprising

the steps of a) reEiztiochogtheRbévid dcumentfisydt inténded &0in adiifion thay afy ofiheot i.C
first solvent at, a .tenperatyre of 30C to 100C to form[PtA3 (L)]-; with the
provi so t hat OTREOHEIRHBETHPTE PRSI, i stalsmsRis 25 fndhe datp ot BPIFsetiongatvhe60C; b)

Wi t hout  evap@indntd F thdie dbdunidntsSiQ b¥el bn tHeQAfpkhAbntaRSildbR tA3nd dpblicantd 4rd dees | N
a second solvent to formcis-[PtA2 (L,)];.c) when the cisplatinum

L')(L,)];.

conpl ex i s OROHCABStYEMAAMIsHPR P50 ﬁftsv coprmemass pEthp daies 5 coptents of shesg desuments.
reacting cis (Aa i i i
or i th a hal GSH MeRekntatl malg HRbER R ikl e iR el iy
c,t,c- I[ P]E A2 b%(dferﬁnc(elh)aﬂdein. a&ntciﬂh:altljy,\tﬁml egehapplicgﬁbmtiaimshmeﬁl@fmdoﬁq tofU.8he
gener a ormula. lb' and, Y is carbaxyl at e, ate or c onat e..ester.
PF et ot or ot nRFiStoRS R SHRRRTO Pom bR LS R ik el Bled egamrd. foo
ci s- [ Pt AR ( Land hikh bfov¥Rshal pidrt @pplithtioM ik thcbRfing s RRkre bfeRGict Rérein.
[Pt A20H2(L')(L)] with an acylating agent to form[PtA2Y2(L") (L)]; and e)
converting Ato A, wherein A" is a different halide or |eaving group other
than A; wherein L and L' are different and are each an ami ne or substituted
am ne; wherein said substituted amne is substituted with at |east one
straight, branched or cyclic aliphatic, aryl, nonaromatic or aronatic
het erocyclic groups; with the proviso that only L' can be NH3 and that at
| east one of L and L is a substituted heterocylic or heteroaromatic an ne;
and wherein each A and A may be the sane or different and is a halide or a
| eavi ng group; and wherein Y is hal ogen, hydroxy, carboxylate, carbonate or
carbonate ester. 1 3 NOV 200 -4bwherein Y is a hal ogen, hydroxy,
carboxyl ate, carbonate or carbonate ester. This invention also provides a
cisplati numconplex of the formula Ib YL, ~1 ~AL~~~A Y Ila wherein L is .

iINL is NH3, AL Ais Cl, OH and Y is COH

AMENDED SHEET



, 1 3*NOV 2003 11-07-,,2001 -4c The present invention describes a nore
efficient and econom cal process for preparing Pt conplexes of the form
cis-[PtA2(L")(L)] (formula la) and ¢, r, ¢ 5 [PtA2Y2(L')(L)] (fornula Ib)
directly frominexpensive and readily available platinumstarting material,
preferably tetrahaloplatinite |ike [PtC 4]2- or [PtBr4]2-. witd: ¥0V:: 2003 and
L' may be the sane or different, provi&i(_ad that L' nmay be NH3, but L nay not
be NH3; and 10 L and L' are each an am ne or substituted am ne that
coordinates to the Pt at Oy 30 ough. a nitrogen atomand is a

het erocyclic am ne or het&roa e UL AL INVENTTOM r esent ed by NRR R',
wherein R R, CFhiRinv@h&on fromthe group consisting
of hydrogen, substituted o?ﬁﬁﬁgﬂggﬁt{lﬁg) rs@rrggﬁf‘ﬁp?atlﬂpﬁ‘n e%opf Bpcl i c

al i phatic, 2spse) fommnkrlawnedbc or aromatic heterocyclic groups; and
preferably L is a substituted am ne 15 wherein the substituent sterically

hi nders access of the Pt atomto a DNA strand of fell; preferably a tunor
cell; sad A may be the sane or.Iding er,eh-t and % I)a-IA)gen or a | eaving
group such as hydroxy, al koxide, ,e&ﬁ.t@xyl at at y be the sane or

different or forma bi-dentate darboxyhate, pRosphondar boxyl at e,

di phosphonate or sulfate; and 20 Y is a hal ogen, hydroxy, carboxyl ate,
carbanmate or carbonate ester. In onm enbodi nent, gye process of the present
i nvention | . ed for. preparation of conmpound of fornmula la. . Terns
as used helrcglfnﬁﬁ%lg easg%pd 0L’JC]oon their art recogni sed neaning and fromthe
present discl osdye skhaudli 3 stpod by the ordinary skilled
aftisan. For sake of ZSlg%ari{ay,gﬁ{lg%{tn@&%ng{/w&ﬁz‘dnﬁé\?@mﬁ‘&r rsieelvent gbani ng as
woul d be cPear from témperatuseoi 30°Cantl 00°C toHBfm $HAAIRE f. pgand .is as ion
or nol ecul e bound to_and. considered bonded to 3 met a ’ggglm{hg ke

Mbno- dent at e means hi e ke fetselvent is PMEghe toniperataeve beloly éyeccoordi nate
bonds with the gptal wiRy QL i -dentate nmeans having two positions

t hr ough whi ch cg)\ial ent olrltt%?%urrﬁ ﬁgb%gﬁbﬁ‘ggewfmhﬂ&éh‘?ﬁtéb( iwitheL ¥ or nmed.
The present inventi o pseebrd edivent &fdrf cis-[RAD dgﬂé]ate coordination of the L
and L' am ne through. ghe nitrogen atomto Pt?al: rtther, "sterically

hi ndered” is us®d ac¥ Frithsgisplatisgmmampleaiyef it geherad férmulStremidoatd v

hi ndered am ne" ther 265 {)Ieggrs to_an._.am ,ni conponent that because of its
size or bulk hinders -or I’n Aogn, geacting gisdPidy of L tfovemeds inrstdp N or

property of any ot hewithGI09RmeRh Yofs HylRxd EL 1.3 ypp3 VO
001 61590 -5 PCTI CA00/ 00385 Pt conpl%xeé‘%?%@s@ﬁ%&r@%@%@x PYcesses of

the present inventi oWhen ¥ ipe blegerbloyforns ed ct[BtAyB ) €L j) hendcompounds
described in U.rﬁ. 5.‘91@6 7&1. . &P rticularly the sterically hindered anines
derived by formila la 1h CF? ag&?@ﬁ??ﬁﬁ’ﬁléﬁfﬂﬁgen@eﬁmmaladbahdiﬂss entirety

herein and speci fi Cadakbbxythﬁ?q,‘é%l)ﬂitébpg%b atef%?%:%%g}@%éroups as discl osed

therein are specifically 5 incorporat y in. By the term

"substituted" what i[EtAsSHh(L NEn)Efrom WL?)(LH%&@éé%ﬂﬁglﬁeocigﬁtﬁ L and L' as a
nitrogen-|inked het e(i%‘fﬁ’ﬁ' | c am ne(% or heteroaromalic 2
)] formed in step b) with H,0, and then reacting the

[PtA,OH,(L")(L)] with an acylating agent to form [PtA, Y (L) (L)];

wherein L and L’ are different and are each an amine or substituted amine
wherein said substituted amine is substituted with at least one straight, branched or

cyclic aliphatic, aryl, nonaromatic or aromatic heterocyclic groups;

with the proviso

that only L* can be NH, and that at least one of L and L is a substituted cyclic amine;
and ' |

whetein A may be the same or different and is a halide or a leaving group;

and '

wherein Y is a halogen, hydroxy, carboxylate, carbonate or carbonate ester,



+amne(s). is that a substitute group is independentfly selected fromthe
group consisting of: hydrogen, substituted or unsubstituted straight.
branched or cyclic aliphatic, aryl, nonaromatic or aromatic heterocyclic
groups: and preferably where L is a substituted anmine, the 19 3S§B§té'0@¥ent
thereby sterically hinders access of the Pt atomto a DNA stran f~cCell,
preferably a tunmour cell. Exanples of_4%u_ch substituted L or L', include,
but are not Iim%heidbltyg;yﬁal kyl am nes which may include: method am ne:
di met hyl ani ne; $ orealiogrovidies h ARy e m._ne ich may
include: anjline, toluidine am nonaphthal egé%e?gﬁ@%%ﬁéﬁﬁ?@B%ﬁ\é?
het erocycl i © goheral fompila p ﬁﬁy’ i ncl ude: piperidine, piperazine, and 15
pyrrolidine; and heteroaromatic am nes which may include: pyridine,
pyrazol es, im dazol es, oxazol es, iso-oxazoles; pyrimdine, and pyrazine.
O her substituents are avai fh.abl e to,the ordi na'ry skilled artisan who woul d
readi ly appreciate that suc e,r/-%ubsti tf-uxg ts Aay be enployed in the
present invention in a manngrL”tongi,stent Wiy:rH present disclosure. Mre
specifically, for exanple, ih the #ase of Eubsti™Maluted cyclic anines, the
substituent 20 may be | ower alkyl or alkoxy oY 1 to 4 carbon atons,
(especially nethyl or methoxy),lahal o, (especially chloro or brom), or
aryl, (especially benzyl). The substituent may itself be substituted by
| ower al kyforoprising the sBypstolfte term "l ower al kyl" is nmeant an al kyl group with
from1l to 6 carbon atons. The cyclic amne may carry other substituents
ei ther adjacent o t FractigdiPéhdiaen meplithereafgeith Btiom apro! SRVEMNG: 4, t he ring.
QO her substituents ipgl i £ hdr aw or el ectron-donating
substituents such as ni*ﬁ%ﬁ%ﬁ?%&@%@@?h@%%m withdhepreyisathatri ne is a
fused ring system whehen thefirst splvedt is DMF ths teapeanes®bblow/dofg | N POSi tions 2
and 3 of the cypjic 1 bstifuent is necessary, although a
substi t uent mayglbe p?re{gdeﬁﬁte‘fagﬁrta {ﬂcéz}ﬁé gﬁg%ﬁ‘%{ EsACHRS; then BRIAs Gk W%ihL‘sinianventi on
may be used to nmake feeendsolvemtefosm chePtA, e )@yef erred enbodi ment, this
invention is usgd t th is isonmers. 30 To illustrate the invention,
the synthesis O? ci S‘ﬁ%tk@ff?ﬁﬁ@)ﬂf?mgeﬁﬂ“c?fttﬁﬁﬁe@ﬁ(fmuml‘ﬂl‘-la)ldIY)]s from
[PtCl4]2- are used dwdexxamphslogeh)feabiHRIRIPLS (L . 3 2003 VWO
00/ 61590 -6 PCT/ CAO((])‘{lQ)OB?IS g{F?t r2( NH3) (L) anzéﬁg.&?],tg}%ﬂllﬁrsﬁ’ PENH3) (L) ]
can al so be prepare VIR Y I3 IETORY PR Biith  haleggnrioBaitifr- oxidaor wheney g epar at i on
of cis-(Ptd 2(NH3) ( laHaloged ool R QERA, VYOT AT ahf1VO! VES tWwo steps with the
first step bei t he conversjon of a suspensi’on or concentrated sol ution of
[PtC4]2- to SQ’?Pt'O‘?Le]‘-t eicﬁfpgfi?‘ﬁ’f‘ Fempley is efiths genbhed femakritt mtapisconverts a
suspensi on or concenRabakyide, sabbiatddd Qi Qe el S I PO 2{NHB) (L) ] in
ammoni um hydr oxi de sol ution. Conpared b?%a%%ﬁ%ﬁtf%@?@b%@ lcurrent| y
used in the art, th}%@%%ﬂLﬁmé@S@gh@yiﬂ@m&’ﬂntﬂﬁﬁkhﬁxs‘@ép%@ﬁzithfeWer
i sol at ed products, OVad, : I of ..ecql ogi cal |y harntful
sol vents, generates IIqll;egs d?rgetnglg&t%%g ﬂﬁéﬁ@@ %L%]t“é‘g‘ A9y Igtingpgertdo
cis-[ Pt Cl 2(NH3) (L) ] ot RthiYgBer@dlvendal | yields. 10 It al so does not require
the use of silypr a Lol [N) and .does. not generate silver and iodide
cont ani nat ed wa);t es.%hAvl'e ?ﬂggg%é ’ira‘?lm’ieﬁlekl pr ?)glifg@mé’iagder%liming graprogeuci bl e and
consi stently generathangsoducts of the same quality. The first step of the
i nproved proce L reactd.on of [Pt 4]2- with the am ne L under
appropriate coﬁlg?l%?‘o%%ﬁan%% FeFeat and < sach any iy sybetutet injnte, whBhan pot assi um
salt of 154 mbgituteaminenis subistitited titk af Test oﬂe%aﬁgﬂtybrgycﬁiaa g}bch,ai s, conmonly
Al's0 Be g ket

enpl oyed. r .other salts of [Ptd 4]2- coul ] ©
AP oo poest

: u Appropri ate
conditions herein s SIPTREISHC Eraupst Witthe piowise thetmlst iatn pe WHDt e and

faci | it atadttha atlessromadf 1/ BAC! isQuBSind d. cl ai med. Specifically,
the present inyention provides thgs?ltlgt@ﬁteg% ﬁ%%ﬁeéef()@r%%‘ﬁia’é“i“&?hénq ncl ude,
but are not |i T‘%‘B%‘%‘.Aﬁwe’i’wm@?Smoraﬁdfﬁcramamatsiaqﬁli@éoﬁaﬂ@&li@ts; degr ee
of agit atgrowy; anesh si ze of 20 reactants; and other such conditions
facilitating the di scl osed chem cal reactions. However, other appropriate
condi ti ons woulkFrea Ytimbalegenahwdtoxprcattoxylie, cartdhnasycatiohit: dear t i San t hat
result in the steps of the disclosed chem cal reactions. To aid in the
dissolution of K2[PtC 4], it is preferred to use finely ground K2[ Pt d 4]
powder. It is preferred that K2[Ptd 4] be | ess than or equal to about 240
uMin size. It is nore preferable to have K2[Ptd 4] be | ess than or equal
to 25 about 100 uMin size. In the reaction, 1 to 1.3 equivalents of the
amne is reacted with 1 equivalent of K2[PtCl4]. Mre preferably, 1 to 1.2
equi valent of the amne is used. It is nost preferred to have 1.05 to 1.15
equi val ent of the amne react with | equivalent of K2[PtCl a]. Using high
equi val ents of the amne increase the rate of the reaction but could al so
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v The 'reaction can be perfornmed at a tenperature of about 34-100 C but it is
nore preferred to performthe reaction at about 40-70 C. Mst preferably, a
temperature range of about 50-65 Cis used. In general, the1q%q@grﬁh?e
reaction tenperature the greater the rate of 5 the reacti on bet'wee
[Pt 4] 2- and the am ne. However a high.reaction tenperature could increase
the formation of, si.de products or allow the formation of reactive and
unstabl e Pt i rrpm"fr?‘f’g(s‘? aﬁﬁlog‘iﬂ’ bedioxy, earhoxylate cobpatel e cabo@odsgirnat i ng to
nmet al at orphik ilkRn : | - fure qgreater. than_or equal to about
60C may pronnggétﬁ%gggéﬁgf?%%qg%ﬁgpﬁgglﬁgﬂ?@EB eéQQ@ﬁa%hich woul d
deconpose or interfere mLFh the next step of the process. 10 The reaction

is perforned in aprotic splvents. It is preferred that the solvent contain
| ess than about 25 % € ’buﬂ-a wat er content of |ess than about 10 %is
preferred. Most prefera ~@a water content of |ess than about 3 %is
desired. The reactionp€a Ba\nerforned in aprotic solvents such as acetone,
chl orof orm di chl or omret hgne, di et hyl acet am de, di nethyl f ormam de and
N- et hyl pyrrol i di none and tetrahydrofuran. N-nethyl pyrrolidinone 15 is the
nost preferred solvent. The first reaction step is perforned at a ratio
that is | ess than about ¥95 m solvent)/(1 nmole platinum. A preferred
enbodi ment of the present invention contenplates a ratio of . solvent (m)
to Pt (mMmglpbrdiptisi s about 3-6 : 1: However) in a nore preferred enbodi nent
of the present nethod, the first reaction step is perforned at a solvent to
Pt ratio of about 1-2 : 1. 20, The synthesis of [Pt 3L]- in
di et hyl f or mam de ‘( where L are pyridine or pyridine derivatives, arc
known in the literagurgq (Rochon) F. D.; Kong, P.-C. Can. .T. Chem 1978,
56, 441-445; RochonNgN D.; Beauchanp, A. L.; Bensinon, C. Can. J. Chem
1996, 74, 2121-2130). For the synthesis of K[ PtC 3(L)])
K[ Pt O 3( 2LYis &F,j AcA ks CBouS & e @R, i | | ustrative exanple to conpare the
publ i shed nmethod with the nmethod disclosed in this invention. In the 25
publ i shed nethod, the isolation of K[Ptd 3(2-picolinc)] requires two
separate steps during each of which solvents under reduced pressure are
evaporated. In the evaporation of DV under reduced pressure, heating at
40C is required. In large-scale industrial synthesis, the evaporation of
sol vents under reduced pressure, particularly with heating is a costly and
time consum ng procedure. In our preferred procedure, the synthesis and
i solation of 30 K[PtCl 3(2-picoline)] does not require the evaporation of
sol vents and does not require the transfer of the material from one sol vent
to another. The nmethod disclosed in this invention is nore efficient and is
better suited for large-scale industrial production of the conpound. The
two net hods produce K[Ptd 3(2-picoline)] in conparable yields and quality.
Infrared and AMENDED SHEET 13 NOV 2003 WO 00/ 61590 PCT/ CA00/ 00385 -8 NWR
spectroscopic data of K[PtCl;('._'"-picoline)] produced using the nethod
known in the art and with the nethod disclosed in this invention are shown
on Figure 4 and 5. The synthesis of [Pt 3L]' in other aprotic solvents
such as acetone, chloroform dichloronethane and N nethyl pyrrolidi none was
denonstrated in this invention. 5 The coordi nati on of solvent nolecules to
Pt causing the fornmation of reactive or unstable Pt species poses a problem
to the process described in this invention. In the published nethod
(Rochon, F. D.: Kong. P.-C. Can. J. Chem 1978, 56, 441-445),
[Pt 2(DVF) (pyridine derivative)] and other inpurities were reported in the
synthesis of [PtC 3(pyridine derivative)]. In this invention, we disclose a
tenperature range in which the 10 formati on of undesired species such as
[Pt 2(DVF) (pyridine derivative)] is mnimzed. The formation of black
precipitate during the isolation of the product is indicative of the
presence of reactive Pt inpurities. Using the synthesis of
KIPtd 3(2-picoline)] in dinethylfornmam de as an exanple, no insol uble black
. precipitates are observed when the synthesis is perfornmed bel ow about 60C.
In our nost preferred procedure, a reaction tenperature of about 50-65C 15
is used in the first reaction step. However, any tenperature at which the
formati on of undesired species or reaction product inpurities such as
[Pt 2(DVF) (pyridine derivative)] is mnimzed (<10 % or elimnated is
contenpl ated by the present nethod. Conversion of [Pt 3L]"' to
[PtC 2(NH3) L] in aqueous ammpni a hydroxide is used to illustrate step 2 of
the present invention. Step 2 is the reaction of a suspension or 20
concentrated solution of [PtC3L]- with NH3 in a second solvent to produce
[PtA 2(NH3)L]. The synthesis of [Pt 2(NH3)L] is perfornmed at about 30-60 C
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. The'reaction is perfornmed at a concentration of 1 g of K[PtCl;L] per 3-1 O
m. of 30 solvent. A concentration of 1 g of K[PtC 3L] per 4-8 nL of sol vent
is nore preferable, while a concentration of 1 g of K[PtCd 3L] per1 & NPV 12003 f
solvent is nost preferred. It was unexpected that perform ng the react] OQ)
at afdo7egg¥0doncentrati on woul d efficiently generate the 1 3 Nov 2003 CALO00385
25- 05- 2001 CA 000000385 -9 product at a high yield. The reaction can be
performed at a much nore dilute concentration but the yield of the reaction
was | ow due to the formati on of side products. Larger volunes of solvents
and nore dilute concentration also requi ré&-the di sposal of |arger vol unes
of ecologically harnful solvents and waste. It is preferred to performthis
reaction in strictly aqueous sol utions. However, conbination of organic and
aqueous sol vents (R padsent ibeentine desciibes axeare pfficinlt amivconayicalprocesnidet ween
about 0.1 and 6N chloride. Specifjcall t resent t hgd provi des that
the second r SABREAY é?@BﬁF’bﬁs q?ghe‘p{@FF6’:’%@@2&(%@]2%@‘&?598861”5{i numratio of
l'ess than sor fr uf 1B) §ifdctls BoiERéxpeAdIVEnE réddall availEb)e. plitugecond
step of tr?e 1%%@3&Le’sels’_ﬁ??!%erfo)r med gvith,a %I(Plél—BlPt Jati oyr ange o% about 3 to
7. A NH3/ Pt retartieg wateripl preferably tefranaloplatniterlike dPtClyh i PEPBM 3/ Pt ratio of
about 4.5 to 5.5 iﬁhe?%?xg't preferred. The present nethod provides that the
second reacting step I'b) is perforned at a nolar ratio of free base form of
L' to platinum betinesl aayite tBe $aramnet diffarent] provided:thatds snayrie Nids butks &8yt he

time of reactiog R}#arra% al so increase the formation of Pt nulti
ammi ne/ am ne @& PPodBEts. | S Fromecis-[PtA2(NH3)(L)],

c,t, [c '[AQPt( th92 Hg )OH)L )2 ]( NH&)%] IL?]a}cd exh ﬁwWaSMni&gdhmM&T@ommﬁaem Erraftm )
cis-[t _ wi th hydr ogen, per.oxi de. .. O her conpl exes_of the
formul a c,t, CHEPERABIEREIR P ]ﬂﬁgﬁar?ge‘%‘tmbﬂ?n\?ﬁBaﬁé‘f’ﬁ‘f’ﬂ‘é@?ﬁm\%éﬁ eYis a
hal ogen, hydr @xieserfdd BHOXRREHSwherRIDRT[ S ROfarcGiad fpeidently eciéctéd fréxhhigy grobymn

s
where both Y are hydroxide, can he prepared fromeg,t,c-[ Pt A2( OH),2( NH3).(L)].
20 The exanpl eensighiegiof bydrpgens sphstititadins upsubprifnted F%ﬂwbre?ﬁgé?ﬁ'g%f &lﬂ%}a%‘é)]

and c,t,c[Pt 1 COAPOHEMES apiinet he
Gener al " for miSe SRS EER 0 mER S P QU kB B (RO R sl e |
and L' mais bewhéreinghersubstituehntfstazicelint hindaroadcess ¢f thedtt atom teep DNA skpd of aslle L
may not be NH3; and ale each an am ne or substituted am ne that

and L 1.
coor di nat es thefeﬁ%qﬂnﬁ?%rﬁlephr ough a nitrogen atomand is a 25 heterocyclic
am ne or het er oar oAatidydbeahe semoor diferemtané ssaritabageh pr MNRRVIRYS grapheueias R R

or R' are indgpgndently..sel ect t oup c LSt C n,
subst i ut ed ofMEaALPHER ey P A el bathe e A P P (U0RED.
nonar omat i e otarbsxytens, iphodphibacaiboxylate; diphosphsnatenat spifett;emdbly L is a
substitutéian’ine erphinth ubsti tuent st ric'II¥ Ln Ol e ACCESS of the
Pt atom tg a DNA s r’%ﬁgal%encgy%?"’bf@'&’@’fygﬁffag’afnﬁﬁﬁf ??E??a. R30 may be the
s?rkre _o(r]I di ffe[)entlm{&cmﬁobﬁnﬁt,hﬁm&ai@{thﬁpﬂeﬁ%vlmlgnt?mdupreﬁmafas hydr oxy,
al koxi de, carboxylate or forma_pi-dentate carboxyl ate,
phosphoncar boREfPéf‘ on ";.‘?FR?§B’HH%)F|%\’1%E“ F‘?asul fate; and Y is a hal ogen, hydroxy,
00/ 61500 - | ocﬁg?%%gﬁéﬁfpm“ﬁ?ﬁw‘lm ﬁ@? e hods ar e known in
- y or conpl exes |a . or |b, ods ar own. i n
the art for CBWW?}QS‘E?@"QH@%*GSHF‘?*WH Y g “W%@%&(%ﬁa&sg‘&rﬁ%"
hal i de, hysr oXirinalekftnaPals@haveRRRicalEthahihg GaWHEY BE Blef: from ek uskiRlearext.

carboxyl ate. or Bbi-dentate phosphonocarboxylate, or bj-dentate phosphonate,
or bi - dent at e Fengxemaleea ligandipanion of meleestie hound torapd sensidsred bgrdedde pmestabefomn
Equation 1 and & E i : Wﬂh@ﬁ oG bi2R Bors
the | eaving grgf)ﬁg g@?\‘\@/kgrg éﬁa%&%%avﬁ%@?%ﬁ%gove t%g@%@ﬁg@@gg@q use?ul
conpl exes. Thevithehdmetalorhaylsecformed iBivdenthite trizenscthaviog buaepbsitionethraygh ahisk woul d

be useful for th reparat i on qf t hese ¢ 'gg_gai- P[gfe of
preparing a cS?&ﬂ?eggoro&o’f%an%? oéﬁf y%é Fée%ﬁ gy ? \%"%g(gm o gr c} d‘g‘stl“g&“ e ngy!
hal i des aBd alisa bdd-deneané coctdination of the L and L' amine through the nitrogen atom to Pt.

Further, “sterically hindered” is used according to common ﬁs'a'ge in the art. “Sterically

hindered amine” therefore refers to an amine component that because of its size or bulk

hinders or interferes with rotation or other function or property of any other component of the
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w1 ~N ,C Nal Pt G~ \Cl Internediate of this invention!. I /1 Pt |I' \Cl
uni solated internediate L. /1 Pt step? L'~ \Cl |la Equation 2 Conversion of
both ligands A (where A = halide to forma new conpound vvhi:re both Ais the
sane and form a bi-dentate carboxylate. ! N iA 1).AeNO /I I3tNUV-|;2003A ~)
cYcl obut ane di carboxylic acid 15 Ol ~Nf\ /0 Pt HN \O O Having now
general ly described the invention. the sane will be nore readily understood
t hrough ref aoaneret 0 the fol | owi ng exanpl es which are previcdembolsy way of
illustration. and are not intended to be-limting of the present invention,
unl ess specified. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure 1.

|1l ust r at esPichreplayntihasdcs hatinCiTBe fritietdez Of (R {ch) idveatioh &re pleferably used to

c- [Pt X2Y2( dgyre 3. |llustrates the synthesis
of Pt ot o L Tl cghRlSh B TP 8 M Gardieysly 5565 wodr 600

PCT/ CAO00/ 00%@85esdirm'eﬁbgfm1au131a inl*7 U gtareat) adaichlineinawsnrhe*sihsts eftirgtPhdeiplang L] ~~i a

t he net hod ustrates..infrared and
nucl ear ﬁgectlflgcgﬁ‘r@égﬁfg{r}gogggf\s@g%%u?%ﬁ%m}l g 4losefd there["ﬁrﬁf ﬁﬁ@l’( ?-picoline)]

pr epar ed 5f rlmﬂmowdrbe’trtf@mn@l hsr;iroﬁedha tarmt hausstunmdé rthaoin medit gereia. whef.in 5
Infrared S I om t he met hod

di scl osed Pﬁﬁ{ch#gb ?(%\l}g%%nésmgm}{#n Rbl%(a hl?[grg%;tld] R}&R’g{)g%thrc {ffﬂaﬁo TPt Cl ~(I~rH

) (?-picoli rPe?)lfF(%brlétbafrBe@bﬂlrﬂémrpwew indeeodendl sdi¢cosldibni the pous cansigwnptdfon. Fi gure

aC. TH NNR meRek] URBLRlied B rbapkibled (ifad SR NALE RHERMHET, L OMING, 1Pt hod

disclosed in this invention Figure 5. ustrates infraré mucl

magneti c r e 3RARELRSSprElic BpRpE: r%ﬂéPG&tfﬁ’l“f where D i grubstinggd-amihe, (h2- pi col | ne)]

prepar edof rpitias HBIRQR KM WhdlS 2dcBE o?-me P@-ﬁoﬂnlté) WAL Sk 6fQClFI L 90#
Figure 5A. Infrared Spectrum 2-picoline)] prep red fTom the

met hod knovi“PeHrese %@WPE%OHUF*U%‘L%‘&%BL P’hf- Fi“@'ﬂflfe byt arqmjoglimgedsp; allyd 5Pt NVR

Spect r um ofanfif¥ Ghich mak ic)dds- rmtmbﬂnme)dlmaﬁa%ri&dﬁbmmnm@ dRbAesI known i n
the art, as illustrated . in gure 1. Figure 5C. 1H NMR Spectrum of

[ Pt Cl ~( Nm)a(%nepﬁféloﬁl’fflﬁf‘é)\’jhlc&r%a@ é?cé“ief Fral[xﬁlet fpduidine, aminonaphthalene and

aminoanthracene; heterocyclic amines which may include: piperidine, piperazine, and

—
n

pyrrolidine; and heteroaromatic amines which may include: pyridine, pyrazoles, imidazoles,
oxazoles, iso-oxazoles; pyrimidine, and pyrazine. Other substituents are available to the
ordinary skilled artisan who would readily appreciate that such other substitutents may be
employed in the present invention in a manner consistent with the present disclosure.
More specifically, for example, in the case of substituted cyclic amines, the substituent
20 may be lower alkyl or alkoxy of 1 to 4 carbon atoms, (especially methyl or methoxy), halo,
(especially chloro or bromo). or arvl, (especially benzyl). The substituent may itself be
substituted by lower alky! or halo. By the term “lower alkyl” is meant an alkyl group with
from 1 to 6 carbon atoms. The cyclic amine may carry other substituents either adjacent to
the coordinating nitrogen atom or elsewhere on the ring. Other substituents include electron-
25 ujthdrawing or electron-donating substituents such as nitro and alkoxy eg methoxy. If the
cyclic amine is a fused ring system where the fused ring is an aromatic ring in positions 2 and
3 of the cyclic amine, no other substituent is necessary, although a substituent may be present.
It can also be envisioned that this invention may be used to make trans isomers. For the
preferred embodiment, this invention is used to make the cis isomers.
30 To illustrate the invention, the synthesis of cis-[PtClo(NH;)(L)] and ¢,¢,¢c-
[PtCL(OH)2(NH;)(L)] from [PtCly}* are used as examples. The congeners cis-



1 Simethod known in the art, as illustrated in Figure 1. EXAMPLES In fhe
exanples illustrated bel ow, the conpounds were anal yzed by 1H and 195Pt NWMR
spectroscopy, elenental analysis and by HPLC. NVR spectra were recorded on
a Bruker 20 Avance 300 (1H and 195Pt NWMR) spectroneter in %I\/F-d? nd
conpared to the spectra of reference conpounds synt hesi ze§3ulB% t hods
known in the art. Elenental Analysis (%, %1, %\} were perforned using a
Per ki n El mewa2d@eer Carl o Erba 1108 anal yzer. The %UClL GQRicQIdh004S
determ ned by silver nitrate titrations¢-Two HPLC net hods (anionic and
cationic HPLC net hods) were used to analyze the conpounds illustrated in
t he exanpl dBtBygNByY(L)Fard 25-[PiEe.(QH)ONHY(IHPE alte b gidpardd8 tHe8h 8O kbR, t | mes of
K[ Pt C 3(2- q{ogrpcgj[}glr ] and [Ptd 2(NH3) (2-picoline)] are 21.9 mnutes and 4.2
m nutes, respectively. For the cationic method, the retention times of
[ Pt O 2( NH3) ( 2- pFemhé prepafatios ofScisd OL@EH;)(LHE theinfror €t ReteisaihdvesBso Qépst he
synt hesi zed,,;5q re conpared to the.retention tines of refgrence
conpounds prlepg?g’gp%%@{)\gﬁ’ﬁt e(fgn\?ﬁsé%c’fiaﬁuipﬁ’gm&rof .confﬂgraﬁéé‘;@tan?ﬁ [ReGHHi Pi ons of
t he ani oh dREIRY iweprptirsoMPILE Tretshods stap eonasrtsfachipergan or cdncentM sdlfon WO
00/ 61590 PGFfEAQ0f Q038Hc1, g, e b O G sk .hod: .Colum: Hi chrom RPB, 5
um | comm X 4, 6m% oS '@eﬁ)@ﬁ o MR R [ ek e 3™ O oo
H3PO4 (99. SEYbstC RFQSRISeSFUBBIY ASE) in UBAN tHe ranteveSptdcess hes fdedrdy{titgsap89705- 9) ,
adj ust ed t Geyidisoatcl phduble QO dnalied, Narg*l e YRENANYarrt ] SHEEs HELG
grade)Gradient:0 mn 95 %% 5 % BG%on EEACC%ABQ%R%?IH&Q)SOE’S“I& B0 B25 min
50 % A 50 1S BBl epntaminptagsvasteam! pygdeTrstesst [PrUIN D) 88h Bighemovdraloyieldat e: 1. 0
M i m nTegper Adotoss o rdgbd B LRIt BAR: and\Gdide 1067 | 865 k9, 4L Ani oni ¢
HPLC Met hod: .20 25 30 35 Col umm: H chr 5m‘ﬁﬁé’%’?@ﬁg"?’@"gﬁ%&?vm X 4. 6mm
100 ~) ser '9AfRORIDEBIEBRTE: PHbseps I thopoodws M ROES| (1990008014 andlcdrsisghtly
45228-9), ZemMiepoakuiofhrraROLumhydrogen sul fate (Sigma 39683-4),
adj ustedto pH 2 gaer#vith concentrated NaOHB: Methanol (Fisher HPLC
grade) Gr adi ent : BPSHIN 8 084N iBProyedmrcas SIS hAraEoRa ! G659t tesymeaL ni n 50 % A
50 % B28 miund<s@sphoredR3RIiNGnS iP5k Blveno BEARICI,BUNTHY f¥icdOn Wingd ow rate: 1.0
m!'m nT;a{rpg%ﬁ ﬁzr %Jhﬁ:% .s(%?et gct or,. DAD.I%EZSO nm nj ection; 15 ~I Exanples 1-9
exenpl i fy step”one 3 PRBOHradibsavailaple. iscompoaly pplayed: fHlwjexeroythasptser
( 2- pi col i N€RTLi neavidaitolby hgr robrogiinecwdiiohHetshadhaV@sandhde Rdciidat 0 a very
fine powder, W r and .pestle. 3.5047 .g (8,443 mmol es) of K2[ Ptd 4]
was pl aced C?%Mftgomiéaﬁ%%ﬁﬁndp %‘8? Ea()er#‘efﬁhﬁré’lfala{ﬁa&“%‘-afdﬁﬁlofﬁj g GlaifP was 1 3
NOV ZOp3 WEpGiiBSaiE prdsent REEACAGRIOLS &t such appropriate conditions include, but are

not limited to: temperature; pH; concentration of reactants; degree of agitation; mesh size of
20 reactants; and other such conditions facilitating the disclosed chemical reactions. However,
other appropriate conditions would be those familiar to the ordinary skilled artisan that result
in the steps of the disclosed chemical reactions. To aid in the dissolution of Ko[PiCly], itis
preferred to use finely ground K,[PtCl,] powder. It is preferred that K,[PtCl,] be less than or

equal to about 240 uM in size. It is more preferable to have K»[PtCl4] be less than or equal to

(294
wh

ab.out 100 puM in size. In the reaction, 1t0 1.3 equivalents of the amine is reacted with |
equivalent of Ky[PtCls]. More preferably, 1 to 1.2 equivalent of the amine is used. Itis most
preferred to have 1.05 to 1.15 equivalent of the amine react with 1 equivalent of K,[PtCly].
Using high equivalents of the amine increase the rate of the reaction but could also increase
the formation of side products and Jower the yield of the reaction. Additionally, the amine, L,
30 is added to the reaction mixture in small portions over a perié)d of time. Preferably, the amine

is added in two or more equal amounts or more preferably in 4 or more amounts.



. added. 0.8648 g (9.286 mmol es) of 2-picoline was placed in 3-4 OfO\Ng@E)
and divided in 6 equal portions. The first portion of 2-picoline \%ﬂ% ed

t 91072001 ni xture. The nixture was conpletely imersed in a 60C oi | ©&4PA0038S
and stirred at 1200 rpm Subsequent portions of 2-picoline was added at
30-36 mnutes intervals. The rate of 2-picoline addition was 20% even'

30-35 minutes. After the addition of the |last portion, the reaction was

all owed to proceed for another 50 to 60 avAutes. The reaction sol ution was
orange in color at the end of the reaction. The reaction sol g’tl on was

al | oned to cool W?ﬁﬁ@rﬁmtbéﬁﬁg?’é‘fﬂraéatm’wmfamﬂ 180&C BH ipsima¥ewas

Chiorida catsEaeine ia AR IR A & MR Atlab 0l gt

preci pi t at e aBdht $a$Scalik esddedn lgynevapmahighértthaidaatbnusmpaaﬁregthagﬁcafcr tHe ra@ &f
washed W|th met hyl ene chl or (3. x 6 m_) foll owed diethyl ether (3 x 5
nL). The3 pr &heirpactign betiesn @tﬁéﬁ? andftae aminsy Hovevermhigh rractonigmperatirecqid

CormCr skl sy ition S s prinAg s APy Foptleiq i eaceRaGR us bRy, T Of

Cl, 28.61 (28p&Ries. kibdidRts(tBrdbipablDbFeatfdinatthgtd meth! atormlikieddME, tehgtion. 90

(s, 3 et hyleFReris spatsehen i gy soeh PG ey Bigioun Bt gt ot Baellefhr
S ne

spectrum o1¥ cl{bateﬂﬁev&cmlmﬂa a&)o}npawaaﬁteﬂeeélvamrméh&dsi@ﬁ@!\ﬂxclp?odcbw art. HPLC

(ani oni ﬁQHPLC nme ret enttjeon time confornms to ret enél on _ti

ref erendg€ conpou eerG“‘Ek‘élPﬁT rmped inaprote seleents. Iismreferye thétq}’ﬁﬁag?qﬁé?‘}ta’inn

N-rnet hyl py i § en th a
ror tar and” LES T 0QRE T L Witk: (oRUIR0E el finfolB Yo U BprRBAEEIMUL 1.
nm_ round boipt&femlblh/a@wzandomcmftn%sdhayabd!\m?a\%sd:sim!dTlﬁr%ﬁbngar(l&mﬁmmtés)

Igr)rtzl gnlsUt I‘I’ﬁllégﬁ rs%ﬂpor %I o?‘géﬁolhc Eﬁmgﬂaﬁ’%w dq)!ﬁlgth a°°7§dﬁfe The

m Xt ure was d&ﬁcthglﬁqﬁnahndq/andmmneﬂgdpyrmhduﬁﬁ&d detrttejtil‘bfaﬂd thathsdplyrmhdme
rpm Sutl equ @F&Eﬁ? ?nsdof 2- tpl ‘coline was added "at "30-35 ninutes = -

i nterval 511 5?138’?rne addition was 20% every 30-35 m nutes. The
total reaction tmﬂmaSeaEﬂodnmpSspeﬁbﬁnéme&aﬁthﬁk lek$ than weert (Y Saabsslvent)i(@l or

“at the end of the rea The reC| uti on was aIIovvedto cool t
anbi ent t enPRYE platin Oxrﬂf"fﬁfr‘q'rﬁ'f’ eﬁb@ °§?h=d¥$saat inuention qepiemplates a rUeRt:  on

at ambi ent 3QIve@REY BRIP4 (Bmol) atas dhdut 98 :qf Hmmyxl S1emeh Hefefled ERUSBFhehi T
precipitation of PtCIS -pi coline)] and KC1. The precipitate was

col | ected byh&EBre WWFia’tl‘FgﬁstG%“i"H@“ genyis pexformediat a selvent 40\ Bratip ohabast hdi'dne
hl d 3 6 Qg\q@ t rrdath 2003

\S\D 8(r)|/ 6?5%0 X14 gc%r |sﬁ%§loasséd%ge§d&n?%?% 1&;@2211 eﬁgg&ﬁdiﬁ?ﬁ

anmbi ent  t enRyFiding deriyaives, aroknayaindhelifera gmhon.\F B cKong, R4GeCep. JoGhem.oy .

Anal . Cal cd Rl dhad 68

(2a72) N)C 1(9f79%d)44f 1225 %ég%% F&g 1%77 70)% Wm@ﬁ“*?%‘éﬁ%ﬁ"" %)NF#"% 1958, 71’

(t, | pyri d|?ﬂ<31ﬂ§30)7 thecsynthesiy of RIRYCLE)], KIPEL(2picolinedpisysed #92n diust@nys 3

t hyl )
D1 ot hy! § or ra Bag fo by B AR R el b e M EPULIE o Bipnepion, 1,
a nort ar25anob\-1bbd1<=kieneﬂ.2¢d5ﬂ®| isqlatjdh FHKIPITINR piSoliné)] kequirsX Slo. sei:amastqp‘s dmmg in a

25 nL d DVE

ol 65, Cof - Ak o Phich 350 lndes Tas 84 kil RBaRIAT Ra R ek bl DM
i.mrersed in tdeﬂreﬁhwdlprés&hrh Waatnghd 400 s fequibddo I8 Belgd-SdalRMIserkd] Shritkdsis, a0
m nutes. The reaction_sol ution \A@; orange in color at the end of the

reaction. Th¥Y2PYalen ofsolysnthunder ipguced preswse pagiculgdy with heatnmise @ﬁbb@dém e.
| 00 nmL of Cc¢Hneirm a " ature. The
addi ti on_ of %:th orfé1 or nﬁéggrﬁsgg&?hﬁé&grgff{g?%gﬁ g{r}%] th@mhgﬁs?%ﬁ%pﬁjtl di ne) ]
and KCl1.30rheKpteb(Zopiceline)ldoes sot ieeuirestie bxaportionof sdlventst andrdoesiat gequire

| ass frit . o
Sther (5 x oopry SRS s M AR AGHE, ity il psdl bR
t enper at ur e foore efficigut and s Betten sliited iforHange-sdide mdaﬂhalrprmcpom af the vompaosle (The d

when the pro | Y ( 9 .
Anal . Cal cd ountg)@&%%o ﬁ%%@é&?ﬁ%ﬁ%% %)? Tﬁldggn?i'ﬁa%@g)sﬁ%ﬁ%dfg§3
(1.31): N.2.67 (2.64); d. 28.73 (28.78). "H NWR (300 MHz, DWF-d6): 9.12
(d. 1 20 pyridine H; 7.90 (t, 1 pyridine H; 7.61 (d, 1 pyridine H); 7.40
(t, 1 pyridine H; 3.40 (s, 3 methyl H). 195Pt NMR (300 MHz, DM--d6):
conforns to the 195RENBEOeEETUM of K[ PtCl; (2-picoline)] prepared via
met hod known in the art. HPLC (anionic HPLC nethod): retention tinme
conforns to retention tinme for reference conpound. Exanple 4) Synthesis of
K[PtCI 3(2 6 Iut| d| ne)] |n D| rrethylfonnam de at 50C K~[PtCI J was ground

NN PN PN - ~ N~ 4




» PCTI:CA00/ 00385 in color at the end of the reaction. The reaction solution
-as allowed to cool to anbient tenperature and filtered. | 00 niL of
nmet hyl ene chl ori de was added to the reaction at anbi ent terrpe{ gtw\p.zm'ghe
addition of nethylene chloride caused the precipitation of
K(Ptd 3(2,6-lutidine)]. The precipitate was collected by vacumfiltration
using a glass frit and washed with nethylene chloride (3 x 5 nL). followed
di et hyl et heyofoki005 ML). The precipitate was dried undegcyeiddissat anbi ent
tenperature for 16-24 hours and wei ghedg-No bl ack precipitate was observed
when the product was di ssolved in aqueous solution. Yield: 0.6815 g (53.1

% . Anal. CaMPospédrosmgd) dhmiof KPS pidclindfirfdutedasidBtikehtheth&a uﬂa&nl&m@m 20) ;

H 1.85 1 Cl, .24.64 ~H NVR (300 .
DAy %“%%‘h O 5 S S k0 S A A Gt SN
met hyI H) ; & (RIS in &hmptmyt sotfjents Exchrgp betond, chordfhies dishlofonietiahd and

(2-pi coline)] one.. Dichl oronet hane or. Chloroform 1.0040 g (?.419
nmmol es) K, [ rl&ﬁt%?b\égﬁéln ngéyealfjdemons"ag? BRI ot t om fl ask and 1 nl of

acet one Vias addde c@prdiatign pLsolventmudlesles mfPtt:msrnalmtf‘yﬂnﬁmaﬂermhbxori de was
di ssol ved i dded h ol ution. 0.2783
g (2.988 m"rt)mjaa)e%t %EEEQ{POQ%% Pog?e\xlp/:tsq%gpsmscg . %f”g’ aelﬁls}’({mb?““ﬁll%e Tdfie and added
to the Pt spiblithed methghRackack.inKovesP. Hée(faed/ &hen 09T, szﬂnelms)Pt CI

gradually d nverted t.o qubIe
tetrabutyl a“’m%ﬁ.bw Sifdihe %nfﬂéél ngsd 6tl’ier¥}ﬁ§"rﬁesa\étfr Roréegllﬁghe SHEE A rred at
50 C for 16[PHeupyidineierivatizot ilothisiovantipm veissiosd 4 empaautegangeirowkick@e and t he
acet one oenpueMiol BfGHediRa HRat 20 AP ! col or,
correspondi ng tl(()) t he el5t CI%E pi col {I ﬁg%ﬁwﬂ: (gvryo‘dﬂfé dg"‘%ﬁmﬂ?% %% L[ﬂ

DVF- d6) : 9. @n’(lealon pfl‘ﬁ mmcypéatmiurmg the 1€qlatxogg opipe pmdmg1s|+91d1ca71vd§ft(1dpreg_enpg/r| di ne
H; 7.25 (tef réacﬁ%rl‘t(ﬂ'h;ﬂ@m@ Usthg 2k dySithes JTRTBIYL, (ﬂxco %%?P%MM% %ngw

DMF-d6): conforns to reference. A'identical procedure was used to prepare
[ Pt A 3( 2- pi TSP FW@)P}C no {fsqlpp!l %WP%rPéqcﬁ%“ﬁ‘l%?’e 2‘P§ETDF%WP@rmeWaﬁ%IS@9fomd sol vent .

~H NVR confepvidbolitb0PE€f BroRP&8st pre@erred QIIOE’Jdﬁre[ ﬂegn%() ?errg)'ex(égllré &ea)olut he
pot assi 315: salt. the _orange col ored oil di ssol ve anol .
Pot assi oS dted inthe L GRGIOR SEh s smay ‘mraélﬂﬂé‘d*hl%b%foﬁgaltoh@f

preci pi tati@idedied eblbddrIéaridai ﬁ&&ubﬂﬁgiﬁtxeghﬁéh B¢ WI%DW)@%M@% arives eW]Qer

vacuum at anbient t erature for hours an Yield: 70.5762 ¢
(55 o). 30 Mminynige OO ‘W?atfé|‘Sa°fslswplatfébpt§wpeAmm@3@5 Exanpl e 6)

Synt hesi s of [Ptaah&&sﬁdn dmgml;arrmebdlsz-mgphI@Sebmrxdn@ﬁmmxwas used to

Tetr achl or0|ﬂ rt{n {,]h Acet one Q.27 \ﬁ/&g" 33 .mm] es)

t et rabut yl amoni-d é’{ ée?FfFe&f"(S‘ﬁT“é‘P?n rElfi"‘s,‘%‘b‘l’f\i‘él‘i!~°’F’i‘”|'*F‘Cﬁ’cﬁétone 0.1323 g
(0.7135 ZIQTTDCFOGS‘:)‘ltrméd fotutibn bf/PalRLYevivia$H difl d et otidDsol V3t tE’broaﬁHeL[PﬂCq)J(NH-Bn? reaction

5 sol ution ) ate er action solution was filtered
to renove Sérngesfs @%‘é@&g] &?ffnﬁ’/@ggﬁm@‘%?)éﬁ gé?ja”b?’%‘g%’ﬂlhé drpydgi el d a
orange oi |, sobgion. elsmmlt prgfetred b perférintihd B4dkibh fabsli 35dsned |whiRaesliad.s0=8" Pt NVR
(300 MHz, °a¥%ﬁf nforns to reference. To isolate

[PtC 3(tributyr ﬂ'ée?]reac“‘)"e{%m‘fel‘:laé“rf)o L3 N ghef reaqtioR tepsTagEe dBFEISEEE o | was
di ssol ved imacZomiimebutwedlh alsopromble tiRsiiatRET®t AUk AinseOhMRd siiOpaBidanol was

added, u . of K PtCl but yl am ne) The
preci pi 'fzgt Zh%% eat1?|f°e atp g?’ e\/péﬁ‘%ﬂﬁﬁgé?eaé ]i’eeyhilgééhbi??ﬁ‘f’ﬁr e for 16-24 hours
and wei ghed. Yi éhdrea@xoihishirfgpr(eﬁdt fputlpampl. e\ gl oRBLITRRI iS mdke preferred,

K[ Pt C 3(2. | B |ne i.n hyl pyrroli.di none K~Pt Cl a was
ground to gw@]eeg? 8pl¥) l%ﬂ@? gﬁnretfer{regl- gei Pﬁ?’gﬁ'ﬁdeaﬁgﬂqtéb°“i(p§¥gz? I§em 58 15

mmol es) of %leﬂtr@hmlwla\serwhradsgedtOttht iacre@ed fornpuingl oD trtuddarhina side praductd Nl of

NVP added The meachiais gp%ﬁfgﬁiggwcoﬁzebgrmg g PQ%@*@%@P% \gREged tnoan
with ~1 3% Shenve com;;p%s@mﬁtépg/Kﬁ‘PwsL]@qua$ mpmfsqlmsxsoforet preferable, while

2, 5- di met hyd @ykeaghidg os@gurkmcmrp%r 9@'9&%&&%@% g éf%x% ydure in 30

mnute intervals. After the |ast addition rea tron was allowed to
proceed for E¥Pested hrtsHemning e Ragiop Acrhighronesatration sopideficintmgencatiathe. 150
mL of nethylene chloride was added to the reaction m xture. The addition of
nmet hyl ene chl ori de caused the precipitation of the product. The precipitate
was collected by vacuumfiltration using a glass frit and was washed with
met hyl ene chloride (3 x 30 nL) and diethyl ether (3 x 10 nL). The
precipitate was dried under vacuum at anbient tenperature for 16 hours and
wei ghed. Yield: 1.0507 g 25 (66.3% . Anal. Calcd (found) for

C6HBN2CI 3KPt 3. 2KC1: C, 11.73 (11.50); H 1.31 (1.S0); N, 4.S6 (4.27); C1,
30.14 (29.86). 1H NWVR (300MHz, DMF-d') 9.11 (s, 1 pyrazine H); 8.68 (s, 1
pyra2| ne H) 3.31 (s 3 nethyl H, 2.68 (s, 3 rrethyl H) . Exanple 8)

o o T 7F ™1 7~ RIR AN /MM 17 ™1 7~



- 17 'PCTI CA00/ 00385 ( 1.43 mmol es) of 4,6-dimethyl pyrim di ne wasqgiygd 263t h
-1 nL of NMP. The 4, 6-di net hyl pyri m di ne solution was added to the reaction
m 3&-0P200h approxi mately four equal portions over 30-m nute inter@fA$H00000385
After the last addition, the reaction was allowed to proceed for 60
mnutes: it was then cool ed to anbient tenperature, The reaction nixture
was quenched with --80 nL of nethylene chloride, which caused solids to
preci pitate. The precipitate was collect-&t by vacuumfiltration using a
glass frit d d.wt ne_c ri 3.x 30, nL di et hyl. et her
(3% 10" nt) PRAPEApE b b TR o Yot o A it e Re So SeetaR
for 16 hour susthe yied ghmd reattionh dras 3430 the( nafith of ditte w&m@opm volMes @)
9.58 (s, 1py[|md|ne 7.65 (s, érlmdlne (s, 3 methyl H),

10 2.65 (s, SQVﬁEtSﬁwlmqyedl aﬁ%@wlosy P FRglires tavd{sm@leﬁlaigeébdmmfam ne)] -
f Tet rsab | t 9687
ol esy of (SYoBRIRS AT SONAR A BN IninBtehd (FELANG by fpedefth offichl)
round bot t oragheceusisokutions3 T:lln_wmcr.aombmanon/vaﬁ:rmm.d aQués:ﬁ@ @olgcr(ticﬁ?ﬂsatmisem)

ol it on TR sy RHE et ot} 1 A5ERREI0RHE SERRiah hesihy
60 hours. Thmeethedipfobidet thiat theascond restifigeled Qb)Xiberfdriiddat a solvent to platinum ratio
oS SRR A o B P B PR SR o8 T

[ Pt O 2( Ni63) (stoiese prpesftaed with b m{gmﬁdd’rﬁ%tdﬁbﬁut 336" halA NHy/@Bratib@r RJues & §M

or tetrabuty] ammpnium salt. 195Pt NVR d7): conforns to the

195Pt NMR sp@&rsiemideh [Pfd%(l%ﬁrﬁ%?frabﬁ\w%ﬁw#ewmqﬁ pisfareed. Fhepresens swtheAown

Synthests of PHEEhTRIES p5ond MAcSARY ke pafifindd £ ol Q6005 G MBmBILY)
mol es) of KpPRldiErrhesveas ﬁbntél)P lznd KUl Lwase:plesd‘&!; decreas@ahertime ofiredctivntbuom

armoni um acoTa 85 FFrclen tf Brod@ol b0 Y6 du gl oboiery’ oo um
hydr oxi d& sol ut i &rommmpﬂ MPW(OEQMER&,)WWE@W&F

' a a5 C of f *BERR U R M eRTo et Oty Pt SRRl o

The orange rrihxtfumwkgtr ad{EthYz(N]h)(EM usinganethodekhawvn iche et dvitgr&Yys €. The

el | ow preci pj 003 / 61590 -18 PC 00/ 0385, was

%:/ol | ect gd byg%}ég WF?’?YV F%f’@ﬁmﬁ’sﬁa%?gqrﬁ 7atg gsteg GHCQ gﬂﬂ":ﬁ?ér, (2
X 5 nL) and hpdrbxide ceBbxpizpated frotl &, PFEAI(QHYANH, dried under vacuum at
anbi ent # nper at u for 16- 24 hQ rs and wei ghed. N%ﬁel d: 3.8996 g (83 % .
Anal . @d (f ound}® ¥GMP %ﬂﬁtc the Pfi@rwn(of £5- @h@ﬁa)@n@@d@z €72); N,

7.45 (7.43); [FWI:(OQ);@@[—[{)(U)@CMSO HehsbVRR p(r'e’:ﬁge d%ouﬁd%éj%én ?f&gxufﬂwf '
pyridine. H; Fﬁa

03 ~ (d d
pyridine H; C‘Lf%@“‘ g‘“@“&lﬁ‘ IcFﬁftAzé’%a{B- Wl'EF#Fe %): bel-lge anlff@@@ M—Iz
DVF- d~) : Confaftrvi&‘cdthhﬁayBc R, NV 588! ﬁh&t‘ﬂé'l\ﬁ-i [aBH h',)m(c?caﬁk
0

prepared via t.hod known in the art. catloni ¢ HPLC met : retent| on

time confor mSURSHIUES aNRE that ?qqﬁﬂnvaﬂ%@%traém@rwhﬂomsemaomme 11)

Synt hesi g5 of kit " (3.224
mol es} of K[ Pt élgya{cugul}‘ﬁtgﬁ%?ﬁgﬁﬂh@%h Erbréq éﬁil n a‘%? %’r%dlﬁr}}d

bot t om f | ask SRR a3 m@pmdeztlz soleqed frem |tlmgrmm emaismz of: hiatTgengsubstiited ®r

ydr ot do. solaestliedSehghe iAo AR Eotalle e MomeBimmlicor SRRt o1
vol une of t heterssyelicgronpssand préfembly L‘ﬁlse satyseruepel amﬁhowaelrem thé subGtindem | Ner sed

ina 45 Coil S _Stidr he dark at > 1000 rpm
The orange mi x$ B' ‘g‘q‘ﬂ’ °F3p (’tfdl?%&tqr?lp Qaﬁgépl”%fy\?é?ﬂﬁo?’é&‘?h 1y 2 fyror ogth
yel | ow pB@ci pmayaﬁeahu\ammldxﬁ‘crbﬁdnbmayml:llmnoﬁéd érfaal hf.%guc?sag Sr%x%“ t
and washed Wltl ter &g B% %f'g acet one 3 X 5 %ﬁ he preCipitate
was dried under® zic‘ffﬁ‘?ﬁ a“a??‘ofg # ?Pﬁ@?&i’h‘?’%’ 3% PhesphopcapbpXiste s and
wei ghed. Vi eldlpho@pl‘&ﬁ% off sulfale; %hd Y-ikla
utidine K 7,49 (d 2 lutidine H: gﬁg’@”&&%cm ylg@wfgﬁz L thyI
H). 195pPt vaﬁa # : DWVF-d6): conf orms to reference. Analysis Cal cul at ed
(found) for C7H12N2CI'2Pt: C,21.55 (21.70); H 3.10 (3.13); N, 7.18 (7.07);
Cl., 18.17 (18.28). 25 Exanple 12) Synthesis of -
[PtA 2(1 ~TH3) (2, 5-di net hyl pyrazine)] in aqueous solution 0.S325 g (0.8665
mol es) of K[ Ptd 3(2,5-dinethyl pyrazine)]2.2 KO was charged to a
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+ 15m: round bottomflask and 1.0 nL of 3.5 MKC1 sol ution added. 0.335 g
(4.35 mol es) of ammoni um acetate was dissolved in 1.75 nmL of 2.5 M (4. 38
nmol es) anmoni um hydr oxi de sol ution and added to the stirring reaction

m xture. The reaction mxture was 30 inmersed in a 45C oi | a3 lNovAger 15
m nutes) the m xture becane yellow in colour. After 1 hour, the m xture was
cooled to anbient tenperature and the yellow precipitate collected by
vacuum fi | t matdo@mssisi ng a glass frit. The precipitate wagp@shadss t h wat er
(2 x 10 nL) and i ~ nay 2003 WD 00l 61590 - 19 PCT/ CAOO/ 00385 acetone (1 x
10 nmL) and dried under vacuum at anbient tenperature. 'H NVR (300MHz, DW-d
): 9.16 (s. | pyrooinpiExedla oBIbeﬁet(n@ds ate impmazi mearld)o,r céhvé@ing DRandBA N H) . 3. 26

(s, 3 nmeth 1 Synt hesi' s of
[ Pt Cl 2( NHB)ydi( 24#%51‘(1:%?"?% }‘:ﬁ Dt %/E%Ld H?ﬁi/dr“r“al n‘B) ’W&éé‘S’ﬂf@‘eSﬁPW Wnon. 84 g (
14.0 mmol ed)-deritate parbmiy madeﬁatt@e phqsmaﬂxoearl@w\m cdlbsmkaVee;daotﬁhoﬁht@&nL of 2. 9

N ammoni umgh T | | es of

[Pt d 3( Z?I co?%@ém&m lﬁq?ﬁﬂ%eoqgé ‘i‘\’f‘%%’“ﬁ‘ﬁ?ﬁ% gﬁbfq”‘ﬁ‘u ction

sol ution U%‘tomr—r éé?natothAISpemmt@ronmncB@rrrhmuoresafthwamgvgrpnlecdnpmlaﬁsecaﬁor med.
The preci pigt ration usin lass frit and
washed with \%/gr?gl\r@@%%’mu&%ﬁqo o ﬁggg%{ s 3}, rr{c)fpre?ﬁg gé}? i tate was
dried undeF‘SQIQéqﬂdh‘F@tedaF?ﬁWéNﬂ be é&?ﬁérffatthme‘ex:famnoxl@f a214hdsoctrna>oam§ wei ghed.
Yield: 0.3 I 9 Anal. Calcd (found) for CiHoON-ClI~Pt: C 19.16 (
19.22): H. %1% Mthod of preparing zcomplex of formga gmwherg tiggyvo leaMinggROYIBO0 Mz .
DVE- d6) : 9% Ek2lidespnpag dilferiept g 0 (t, 1 15 pyridine H: 7.2 (d, 1
pyridine H; 7.5-(t, 1 pyhidine H); 3.4 (s, _3,.nethyl H). 195Pt NWR (300
MHz) DMF-d6): co mms to the 195Pt pect rum of

[ Pt CI 2( NH3) (2- pi cal.inne) b lpr epar ed: w%hqd knownlin the Q/\
HPLC(cationic H Cmepzﬁ ) :—retenti on tiwE cpnf orms—to>r et ent mmtlmefor
ref erence conpound ci 720¢ci anpl e 14) | Synthesis of [ R&G, (NH; L(3- lecoI i ne)]
in dinethyl fornmarni de/ Aggeous Sol utiion. [Pt ~(NH3) (2-picoline)] was

prepared in di rretcj?‘fmf;’gafepam de/ aqueousnisrldit i on as descri bed i naExanpl e
13). Anal0 cCal cd or C6H, 0N~(",’P-‘2'PE’IMEC 19.16 ( 19.30); H, 2.68

2. 62 8 'H NVR_ (300 MHz, DMF-d6): 9.1 (d,
g_ pyl‘l)dl e éﬁatl }IZLCI )c’r %n f’% E?x& l}[g (2 he/re &alug tﬁ);p;rﬂlarﬂgwmompp)uqd(t (1
pyridine H: Ferhi et UO ®VHz. DVF-d6): conforms to

the 195Pt NI\/R S@M um of [Pt CI 2 p| ccgl ne)] prepared via nethod
known in the ar Nigampl gt\lﬁé Synt Pt Cl 2( NH3) (di i sopropyl am ne) ]

i n Acet one/ Aqueous 9l uti-on—30-6 0 i um hydr oxi de was added to
[PtCl; (NH ) (dii saeropy(I ad]calrfgéj % 2HG$’ in 2.5 nm acetone. The pH of
the sol ution was 12. The®FS8ti%H sol uti on \ms stirred at 45C for 48 hours.

Yel |l ow precipitate formed, the precipitate was collected by vacuum 1 3
NOV ~ WD 00/ 61590 - 20 PCT/ CA00/ 00385 filtration using a glass frit and
washed With water (2 x 5 nL j and diethyl ether (3 x 5 nL). The precipitate
was dried under vacuum at anbient tenperature for 16-24 hours. Anal. Calcd
(found) for C6H i sN, C ~Pt0.09~ C6H3oN~Cl ,Pt: C. ?0.00 ( 19.98); H 4.90
(4.89): N 7. 16“12("7“81@)* ge@fé“\lf@scnbeqtbé’1r@Br)non~thN\dEae@a®Bk iz real-d ) : 4.5

(bs. I dii 5%1:5%}4 |t}§'méﬂ¢eftpence30 Re following examples which are provided by way of

illustration, and are not intended to be limiting of the present invention, unless specified.
20

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1. Illustrates the synthesis of cis-[PtCL;(NH3)(L)] and ¢,#,¢-[PtX; Y,(NH3)(L)]
via K[PtCl;(NH3)].

Figure 2. Illustrates the synthesis of [PtClo(L)L'] via [PtIo(L)]s oligomer.




«5 (bs, 3 NH3 H; 3.3 (m 2 nethine Hin diisopropylamne); 1.7 (d) 6 nethyl
Hin diisopropylamne); 1.5 (d. 6 nethyl Hin diisopropylamne). 195Pt NWR
(300 MHz, DMF-d6): conforns to the 195Pt NWVR spectrumof [PtC z(I~TH,

) (dii sopropyl amine)] prepared via nmethod known in the art M@rrpl e 16)
Synthesis of [Ptd 2(2-picoline)(NH-CH3)) in aqueous sol ut"g 35 g (I
.17 mol es) of K[PtCl;(3-picoline)] was placed in a 15 nL round bottom
flask and 1 wbootisd. 5 M KC1 sol ution added. The suspensi pgr¥edobsgdrer sed in
a 45C oil bath and stirred at -1000 rpmjjAfter five mnutes, a solution
consisting of 0.1704 g of 40% nethylam ne (2.19 mvles) and 1 nL water was
added to the reakBiguer. misirateLthe chepkoOPiall Nt NGa BRINHQBS MRSred. Heating
was di scontl{mggo after a total reaction tine of 1 hour. The reaction

m xture was then cool ed to anbient tenperature. A pale yellow precipitate
was col | ect ed byFigarduliustiatets iftarainnd 8idkgr magieaéx&sd‘nﬁﬂcﬁ:s Pedronaeleda\ht h wat er
(2 x 20 rrL) -0 X._20 The ci pi was dried under vacuum
at anbi ent tgtlgggéﬁﬁt ey lgg Tgpﬂ%‘ﬁgr_gsm RS ]'Bdgﬁ lEs& tg‘ﬁﬁ’éffmf%r Figure 4A.
C~H~~?~TZE] iﬁared@pcgmmﬁ@" [PELAYE))(2- molﬂe);lﬁre@a?}ecﬂﬁc)m tthet_hod&saQseﬁ n thd) ; CI :

pyii i ne 1yl (e PM et Pt n e B g (5 T

met hyl am ne ”H)hOdQBQQSC(isn th lmnhtyvl Hipuof 4Q- b NMRiSperumaf 45 (t. 3 net hyl H of
met hyl am ne A ; I|n NH(CH3) ~)] in
aqueous sol Elt)tlcon 2 2% Cjonefg]%l@%ap&s%&n at PLP%gdgc(l%f& t“?e%x(o&ol ine)] was
placed in a 15 nlf_‘g‘i"éénHIUB’éac‘?SdﬁfiWFda@% nuelehr Magnefit resfnate GsphbtkGitraalatatfbon
added. The $M€p@ﬂ$')(0[bxd€lﬁ§e)]ﬁmﬁar§ﬁqmﬁ fhe Fhethabrivln, up@lggngsrﬁﬂ %zta%a%ﬂou gd- 400
0

vi gor ousl y. Aftesr m nutes, a solution consisting o

di met hyl am HEYEL A27I“ re5trum g (PCHNHoX 2-pigeline)] wesgarerticrel the anetHod kn@actl on

mi xture. Thén ptkrofs ﬂlh‘sera@@inutxb@mvvaﬁurﬂe%a M B INMRREBecRAHLr Of reaction the
heati ng was fq;f L)nueﬁ d the 30 reaction mxture was cool ed to anbi ent
t enper at urel &gp oW PrEe] BFRARILTORE e Bisihp@ ko imire gractilivsttaiddtin at i on usi ng
a gl ass fri Figard. \Kmﬂmei:tmHIhNMp@&mﬁu?oP{Pr%@(ﬂM(?%hﬁ’e@Fﬁr%?ed(f%n?‘thé O ni).
The precwltagh dp%sy dri.ed undgr va Li:m at _anbient tenperature for 16 hours.
Anal . 3373 RS i tsEYESE Fee I-pCT/ cA00/ 00385 Cal cd (found) for
CBH,aN~CI,Pt. C, 23.77 (24.00); H 3.48 (3.49); N 6.93 (6.80); C1, 17.54 (
17.63). ~ HNWR (300 MHz, DMF-d'): gggg: fgl 1 pyridine H, 8.09 (t, 1
pyridine. I-1); 7.78 (d, 1 pyridine 2 (t, 1 pyridine H; 6.06 (bs, |
NH H); 3.37 (s. IBtmtryrblesl-ﬂllmﬁrap'ﬂbﬂbwnﬁé¢on2>oirﬁls@\dre analymed by H Hhd0fpy NMR

Sy s & of L GPL St el e B bhonEBBAS o ( 1. a5

nol es) # K[‘PFC?@(( lelcbo Pt N&JR) sprgoptiercie M Md aind Goriidaret! odhe s;fwttré:&m f | ask
and | .0 mre@drende @orMolids s T agtio ture was, rmersed
in a 45C oi | bath éjl;\lﬂc? stslsfriéﬁy\c}?nsor?%g@ﬁdds P&m meﬁﬁt glem alfpglysiy (e

mol es) of {4 BODyyesmrefermedising a F!§51cﬂlmerd24i)®lor1€a®lorﬁtbadﬂosf\atamerafrde%mﬂed to
the orange t@at waiettintintt & silbeiekt @fanblle S8R ALd 8l gne hour
heat i ng vvas]_[g}(le co t| nueld l%‘S}ler (1:00 |nz1m toTaﬁbl_lwé‘n t%?%agi% s Jlé Cat“ﬁmc
precipitate é‘?d*swowa@wmqommds dlﬁstmﬁdmgthaemks bélwt ForThe

sol i ds cz# ImehmdmmHPECd{et}@d m@@&rnzny@tﬁy&%rﬁtptélgglp%tmél eperature. 1H NWVR
py.

(300 Mz, d 14 ridine , ridine Hy; 7.60 (d,
1 pyridi neDM:ClZM{’)(?T Pl ?“ée ) are 21 p%//‘?‘l“(‘:ﬁeﬁé“dg" mipgteg TQFRCC(”S*‘-'I\ acqrrﬁlehytionrq of

2- pi col i ne) metBOdZ&e(réiﬁntBn it 230§ [@f@z(HHSbt') piEd1e Wl sahie) ;Thd HBBC (Likniiof
2 methylene H of tributylam ne);

met hyl ene [
1.10 (t, H‘ 8%#“*“*@’8 esF?% b‘ﬁ%%ﬂ“&%"ﬁéﬁ COmPIERS té%fefgﬂoz:alnékeﬁsfem;c addi ti onal
st eps of - t hGOHpIOOIB‘b$BEp%d Eix areptod kAG)n ibyhetdie Theofetating conditions of the anion and

c,t,c- (FCl Z6h sl 2- ollne)] 5.0 nL of water and 5.0 nL 30% H2O2
was added to a susépgr?g%%&o?ggﬁ g of ZD0473 in 15-20 nL of hept ane.

This m xture was stirred and heated to ~80 C for 2 hours. The m xture was
cooled to roomtenperature and then stirred for 1 hour in an ice bath. The
bright yellow solid was collected by vacuumfiltration and washed with

wat er and nmet hanol. The product was dried under vacuum at anbi ent
tenperature overnight. Yield: 2.97 g (87%. Anal. Calcd (found) for

C6H, zN~Cl ~O~Pt: C. 17.57 (17.67); H, 2.9~ (2.93);. 1d, 6.83 (6.79); (1,
17.29 ( 17.38). 30 Exanple 20) Synthesis of
c,tc-[PtCh(OH) Z(NH3) (2, 3-di met hyl pyrazine)) 2.5 nL of water and 3.5 nL 30%
H20, was added to a suspension of 1.6731 g of

cis[PtCl Z(NH3) (2, 3-di net hyl pyrazine)) in 10 nL of heptane. This m xture was
stirred and 1 3 NOV 20p3 WO 00l 61590



.+ - 2"7 _ PCT/ CA00/ 00385 heated to -80 C for 2 hours. The m xture was cool ed
to roomtenperature and then stirred for 1 hour in an ice bath. The bright
yel | ow solid was cool ed by vacuum filtration and washed with water and

met hanol . The product was dried under vacuum at anbi ent ﬁ%@ﬁ&a ure
overnight. Yield: 1.1341 ~ (62% . Anal. Calcd (found) fo ; L1 ~O~Pt
C. 5 16.95 (16.81); H 3.08 (3.12); N 9.88 (9.66): C. 16.68 (16.44).
Exampl e 21) wowptfagsi s of Pt Cl (OH) 3(NH, ) (2-picoline)] 0.2ABchoRfsdi OHH20
was dissolved in 5 nL of water . 2.402g. of

c,t,c[Ptd z(OH) ~(I ~~H3) (2-picoline)] was suspended in this solution. The
m Xt ure wasCagbiit Hedc Mueder ni ght at anbi ent tenperature. The yellow solid
gradual |y di ssolved overnight. The pH of the solution was adjusted to 7.
The sol vent was renoved under reduced pressure to yield a yellow solid. In

order to wash agelmhhe resulitirfg-RPRC pmt h@m%P)l;hgrrM@?OOSA'sErr#eﬁlﬁﬁﬁ 349, m. of
et hanol for 30% E‘ The m xture was centri super nat ant

decant ed_of f . IRt ng ‘%brocpc%dsl's'lpﬁa@9r9§q§éa§]éa%+ﬁ5 £4- 5] pri dewaehl ori de was

removed. > The product was dri'dama4cidxigpe 3FHO GhrdivstedtpPER7 Vilhper at ur e
overnight. Yield: 1.209 (5@f9§cen % | cd (found) for

C6H, 3N~C103Pt 2H=0Q. 12 Li Cl : C”TBOé BPUGErade) 3,96 (4.04); N 6.47
(6.75): O, 9.1798M7). Ble 22 thé1 of PtCl (OAc); (NH;

) (2-picofine)] 20 0.352 g a(ORA icoline)] was added in small

28 UNH; )
portions'to 1.1 nL of acetl(?”éi hydor?gié his m xture was stirred
vi gorously at anbi ent terrpqszgi Ur: € g /d% the solid dissolved into
the solution. The, :ﬁ rem)v de? f'educed pressure to yield a
yel I ow solid. Tag, pioduc YEI ed under vacuum at anbi ent tenperature
overnigphy. Yiel ES% Anal . Calcd (found) for C, ~H 9N~C106Pt: C,
27.83 (27.93); tcé @% 5.41 (5.34); d) 6.85 (7.00). Exanple
23) Synthesis o &% 2(OAC) 3( -picoline)] 1.367 g of '
c,t,c- [PtCh(O—I)éU( (2- plcollne)] was added in small portions to 3.1 nL of
aceti c a”h)ﬂfo'ngq-ni},tc 19‘% odNis mxture gas stirred vigorously at room
tenperature. After 4 8 days. the solid was collected by vacuumfiltration
and washed wit iCdumtchyl et ﬁ'birh.rorITREB@g/@GkJSthHB)ndﬂikeidmuﬂ(ﬂﬂﬂAVsaﬁ#Ium at
anbi ent tenperature overni gHRPB3X6&I d: 1.318 g (96% . Anal. 1 3 NOvV 2003
WD 00/ 61590 _23MoRgha®00/ G088SMERPQA(9p PRAIR M dfiahrd ST289Y, HINMCE ~CaPt: C. 24. 30
(24.33): H 3.26 (3.1~): N tetiabigyiariinorg@h hydBigen 3ulfad (SlphaR39y83-Aadiliwted Sunmmary
of the Exanpl es of Step 1 & pH Ré wthoenseyrated Na®HmM an i nt er medi at e
[ Pt A3(L3%~~' of fornula Ia. Behterhpnad (Fishet NRIHE FreddpH\ N-Exam le | p ) | Cl 60 C
NANnet hyl p~~r r o éllie'ﬁoneExaermlé 2) 1 %160 TB nethvl vrrolidinone .
P. Exanpl e 3)~ / NCLdi net hyP SIHR mani d8-% ANAE%dhpl e 4) ~~Cldi net hyl f or mani de50
CNAacet one or Exanpl e ~) ~C1ERFd% of or i3 ¥re0 BNAB Nd~chl or onet haneExanpl e
6) N( CH-GH, CH-CHB) 3C1acetonéé@”€l\lAExéWl”e 750 {ag}w

or

28 min 30% A 0%
30 min 95% A %
Total Run Time: 40 min
Flow rate: 1.0 ml/min
Temperature: 35°C
35 . Detector: DAD @ 230 nm
Injection: 15 pl

Examples 1-9 exemplify step one of the process.
40 '
Example 1)  Synthesis of K[PtCl3(2-picoline)] in N-methylpyrrolidinone
Ka[PtCly] was ground into a very fine powder with a mortar and pestle. 3.5047 g (8.443
mmoles) of K,[PtCls] was placed in a 25 mL round bottom flask and 6-7 mL of dry NMP was



.~ CIN- 0 65 C NA~ Nnet h~~| p~~rrolidinone~~ -Examle 8 p ) I Cl' 65 C NAN ~
Nmet h~~| pyrrol i di noneExanpl e 9)~--NH ~Cl acetone60 CN. A 5 1 3 NOV Z003 WO
001 61590 PCT/ CA00/ 00385 -24Table 2 Summary of the Exanples of Step 2 of the
process to forman cisplatinum conplex of the general fof duN@V 12803 Exanple L
L' A sol~~ent Templl P Exanple 10)I i NNH C aqueousC9- 10Exanpl ell) ~
NNH3Cl aqueousC9- 10Exanpl eN~4~1~) [ | NNH;, ClaqueousC9- | OExanpl e~
\ met h~~I pyr mal dodisagt~1~) ~ NNH PCT/CA00/00385
3Clone- aC9- 10~queousm xt ur eExanpl e~di nezhyl f or mand514) N
~NH3Cli de- aqueous9- 10~m xt ur eCExanpl e~- - NH ~NHClI Acet one- aqueous4~ 15) 3
m xt ure Cl~&Ededrl 8648k (B)86-mmoles) biNHRic THle Wad pigtraon s-Chi Bxramab edbdividddin ~ ~

ygggCH’ ) 2Cl 9&‘&5«‘1%%8%3%%( SérﬂgnN(gfblgpgch!li)né \c\::alisa gﬂ%g t%st}: t%1ixtur2e.5'f}9e5n-li%t(1)19el 13 -Nov
was completely immersed in 2 60°C oil bath and stirred at 1200 rpm. Subsequent portions of
2-picoline was added at 30-35 minutes intervals. The rate of 2-picoline addition was 20%
> every 30-35 minutes. After the addition of the last portion, the reaction was allowed to
proceed for another 50 to 60 minutes. The reaction solution was orange in color at the end of
the reaction. The reaction solution was allowed 1o cool to ambient temperature. 100 mL of
methylene chloride was added to the reaction at ambient temperature. The addition of
methylene chloride caused the precipitation of K[PtCl;(2-picoline)] and KCI. The precipitate
10 was collected by vacum filtration using a glass frit and washed with methylene chloride (3 x 5
mL), followed diethy! ether (3 x 5 mL). The precipitate was dried under vacuum at ambient
temperature for 16-24 hours and weighed. Yield: 3.8440 g (86.8 %). Anal. Calcd (found) for
CeHsN|CLKPte1.2 K(Cly: C, 13.74 (13.54); H, 1.35 (1.39): N, 2.67 (2.59): CI, 28.51 (28.32).
'HNMR (300 MHz, DMF-d%): 9.12 (4, 1 pyridine H); 7.90 (t, 1 pyridine H); 7.61 (d, 1
15 pyridine H); 7.40 (t, 1 pyridine H); 3.40 (s, 3 methyl H). '**Pt NMR (300 MHz, DMF-d°);
conforms to the '**Pt NMR spectrum of K[PtCl3(2-picoline)] prepared via method known in
the art. HPLC (anionic HPLC method): retention time conforms to retention time for

reference compound.

20 Example2) Synthesis of K[PtCl3(2.6-lutidine)] in N-methylpyrrolidinone
K,[PtCly] was ground into a very fine powder with a mortar and pestle. 1.9427 g (4.68

mmoles) of K,[PtCl4] was placed in a 15 mL round bottom flask and 4 mL of dry NMP was
added. 0.5501 g (5.13mmoles) of 2,6-lutidine was placed in 3-4 mL of NMP and divided in 5
equal portions. The first portion of 2-picoline was added to the Pt mixture. The mixture was

15 completely immersed in a 60°C oil bath and stirred at 1200 rpm. Subsequent portions of
2~bicoline was added at 30-35 minutes intervals. The rate of 2-picoline addition was 20%
every 30-35 minutes. The total reaction time was 24 hours. The reaction solution was orange
in color at the end of the reaction. The reaction solution was allowed to cool to ambient
temperature. 200 mL of methylene chloride was added to the reaction at ambient

30 temperature. The addition of methylene chloride caused the precipitation of
K[PtCl3(2-picoline)) and KCl. The precipitate was collected by vacum filtration using a glass
frit and washed with methylene chloride (3 x 5 mL), followed diethyl ether (3 x 5 mL). The



. CA 000000385 - 25 Table 1 Summary of the exanples of platinum conpl exes of

the general formula Ib. ExanpleL L' A YExanple 19)~~ ~I O OH N ~~ Exanpl eN
200" ~ ~3 C1L OHC N Exanple 21) ~ ~ ~3 ' ClIOH OHexanple 2 N ~a Cl/OAc OAc
~) 2~ Exanplo yl. 23) ' ~~ N~3 d OAc 5 10 This Inventig Egg@

Described By A Direct Description And By Exanples. As Note ove, The

Exanpl es Are Meant To Be Only Exanples And Not To Limt The Invention In

Any Meani ng{ygleo¥dy Additionally, One Having Ordinary Skifladobesibe Art To
Whi ch This Invention Pertains In Reviewgng The Specification And d ains
Whi ch Fol | ow Woul d Appreciate That There Are Equival ents To Those C ai ned

Aspects OF pFghikRW@REHQLndF N8 duRVA Ok 1k e?an&ir I&?@H@ﬂsmm &
Eqﬁl val ent S érVt\(r?etlzhl n_Th e] Renasonfat;l | e Sco1 e l n% ¢ Cl al med | nvent | on. AI\/ENDED

SHEET b2 8857 to)-grqal. %]Wéf%’é@i) f?bcﬁf?’é‘r?dﬂ\e"‘é 28ikspliei 1ddm conpl ex of
t he gener al(1$.4mrm,l 1868 @.7Q); Nl B.59 (2.60): Cl. 27.83 (27.70). 'H NMR (300 MHz. DMF-d°): 7.6

(t, I pyridine H); 7.28 (d. 2 pyridine H); 3.51 (s, 3 methyl H); 3.43 (s, 3 methy] H).

Example 3) Synthesis of K[PtCl;(2-picoline)] in Dimethyvlformamide at 50°C
K,[PtCly] was ground into a very fine powder with a mortar and pestle. 2.6461 g (6.375

mmoles) of K2[PtCls] was placed in a 25 mL round bottom flask and 6 mL of dry DMF was
added. 0.6233 g (6.693 mmoles) of 2-picoline was added to the Pt solution. The reaction was

10 immersed in a 50 °C oil bath and allowed to proceed for approximately 120 minutes. The
reaction solution was orange in color at the end of the reaction. The reaction solution was
allowed to cool 1o ambient temperature. 100 mL of chloroform was added to the reaction at
ambient temperature. The addition of chloroform caused the precipitation of
K[PtCl5(2,6-lutidine)] and KCL The precipitate was collected by vacum filtration using a

15 glass frit and washed with methylene chloride (3 x 5 mL), followed diethyl ether (3 x 5 mL).
The precipitate was dried under vacuum at ambient temperature for 16-24 hours and weighed.
No black precipitate was observed when the product was dissolved in aqueous solution.
Yield: 2.8565 g (84 %). Anal. Caled (found) for C¢H,NCI;KPte1.3 K;Cl;: C, 13.58 (13.65);
H, 1.33 (1.31); N, 2.67 (2.64); Cl, 28.73 (28.78). 'H NMR (300 MHz, DMF-d%): 9.12 (d. |

20 pyridine H); 7.90 (t, 1 pyridine H); 7.61 (d, 1 pyridine H); 7.40 (t, 1 pyridine H); 3.40 (s, 3
methyl H). '**PtNMR (300 MHz, DMF-d®): conforms to the '**Pt NMR spectrum of
K[PtCl3(2-picoline)] prepared via method known in the art. HPLC (anionic HPLC method):

retention time conforms to retention time for reference compound.

9
(94

Example 4) Synthesis of K[PtCl;(2,6-lutidine)] in Dimethylformamide at 50°C

K.[PtCl] was ground into a very fine powder with a mortar and pestle. 1.0900 g (2.62
mmoles) of K,[PtCly] was placed in a 15 mL round bottom flask and 2-3 mL of dry DMF was
added. 0.3078 g (2.87mmoles) of 2.6-lutidine was placed in 1-2 mL of DMF and divided in 5
equal portions. The first portion of 2-picoline was added to the Pt mixture. The mixture was
30 completely immersed in a 50°C oil bath and stirred at 1200 rpm. Subsequent portions of
2-picoline was added at 30-35 minutes intervals. The rate of 2-picoline addition was 20%

every 30-35 minutes. The total reaction time was 72 hours. The reaction solution was orange



AL~~~ /A\ |/ L~~ ~AL/~~A Y la |Ib conprising the steps of: a) reacting
[PtA4]2' or a salt thereof with L in an aprotic first solvent at a
tenperature of 30C to 100C to form[PtA3 (L)]-; with the proviso that when
the first solvent is DW, the tenperature is bel ow 60C, b)1 MMNOWOYs3
evaporating the first solvent reacting the [PtA3 (L)]~ with L' in a second
solvent to formcis-[PtA2 (I,")(L)]; c) when the cisplatinumconplex is of

the general Wwenhkse |b and Y is hydroxy or a hal ogen, reggt it ,Q,% si [ Pt A2
(L')(L)] formed in step b) with H202 wheR_Y is hydroxy or wt al ogen

contai ni ng oxidant when Y is a halogen to formc,t,c-[PtA2 Y2(L") (L)]; and

d) when the igicq!aaiht BMTBGNRAGSn ShedbactibiesleBetal »f.akimy Yis
car boxyl ate, car bonate or car bo?late easctlerSO fi r§t agr mdmréCg lﬁ?ﬂ%%ﬁ )(L)]

from [PtA2 (5T 2am\filieedc d PReLof metyleng ionse pes added p UTGGFW 3t nmérteetp b)
with H202 amﬂnﬁehﬁﬁe I BRGtidifgn bhﬁcdj)ﬁ’érﬁ%ﬁ’lbgﬁd-caﬁsfeg)ﬂe Ydclhtaii ofiCyl ating agent to
form [ Pt A2 é h)‘g :ﬁh%eln are dlffperent and are each an

ani ne or subLtitir i) W&cﬂ%faﬁ ‘?él‘:ﬁ”e%f‘)g‘t racumdidtraiang peng asglase B and ut ed
With at | Bagtashedevibimesiyipne chlbridena hednlor folyedd detil kﬁahqt, kts,mr_e}r Yhe nonaromatic

or aromatic [ ou wth .the oVi s L' can be NH3
and that at F@%ﬁ&?%}{%&bﬁ Edenguﬁm A asm%{ergtfﬂg’f’iaf”ﬂet aH ‘f:}Pci”E,s aél‘?ﬁ’vﬁléhe“arﬁ?
wherein A nﬁ&ﬂdbp;fevhl@atﬁo‘\ambsﬂrvedm‘}feerrerptodaadxas gishealkr ed&eoQE sdutlogaviey group;
and wherein alo X X e_or carbonate
ester. 2. A0%81§g§ 2 })p?\gggrdg%g f((é:;lr}sa atT ngl?J\ éﬁ ghbq Ega[g%?t]ﬁée léé%é]ﬂado) formul a
la' or Ib £ 12p] QOW,L’ 88 (P.9B3):-C1. /?4&64_(946)5) YHINMR (300 MHZ UOW-Z00% 1,37
conpri si ng }ah‘?‘d i 8PS 2014, 7?ru§1ﬁé”‘ﬁ}' Qg EH)S; éJ?Osal %JCII ereof with L in

an aprotlc irst sol vent t enper ture 0 o form[PtA
(L)]'; with the proviso that when the first solvent is DVF the tenperature

is beI ow 60@,\3,9 e t esRV, . ] i St [ eac the [Pt A3
()] e e PGaL gy i o T SRS B et BB EhBRGpe ¢ e
ci spl ati num cd f‘%ﬁ (34 9mmelpa KglEiely] a1aspl@¢q¢um a“i L reynd bytdnsfldsgdnokmlor a

hal ogen, 1 eaCickwoge wissalddt AB7(d ) (hmdlesh Qﬂ’t@mum %oﬁ@npc)nlo\pf'd%b sl_gs%gl\ when Y is
hydroxy hal ogen, cont ai n'gﬁt%g oxi d “Whe ? 0" orm

h
c.t,c-| A2Y§’(LLL°f)ace(“E)°]a“d afidad i) thephy 4H1é°1‘éﬂ°§ppé?33r&1ﬁ19§8)mp10éx) 3. p@fohmehe
general forwad dissblyed ArnlY of fead HDMERLE the PRIARBAL BreQLacESH \pé%rl])@%tg%a? gher)
first form _E Kb\f‘p% %ﬁL)] from[PtA2(L')(L)] by reactin
cis-[PtA2(L g (1) adu3lly fissolvssl ovgr & Hoyrpe Wan qonvieed to éa@tormhfohe
[ Pt A20H2( L' be(rhl)u}vlélﬂlﬁld?hnﬁﬂ sﬁpdfll\lﬁtt'hﬂ?g m@&%n&nosol R&{MSPE f-Ar\;ZdYa%Fér é foq' ll'é J\durand e)

converting A . wherein is a different halide or [eaving group other
than A; whe "l’ﬁa‘l“’%ﬁ%“tli’”“é?g“er&? PrepesiKdand e ece@aerrmnedanmqrreednped
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To isolate [PtCl;(2- p1colme)] as the potassium salt, the orange colored oil was dissolved
in 2 mL of methanol. Potassium acetate dissolved in methanol was added, causing the
precipitation of K{PtCl(2-picoline)]. The precipitate was dried under vacuum at ambient

temperature for 16-24 hours and weighed. Yield: 0.5762 g (55 %).
30



» 4. The method of claiml1l, 2 or 3, wherein in step a) the first aprotic
solvent is selected fromthe group consisting of: acetone, chloroform

di met hyl acet am de, di net hyl formam de, dichl oronet hane, N-nethyl pyrolidi none
and tetrahydrofuran. 5. The nethod of claim4, wherein saiﬂ3fN0erEm§1prot| c
solvent is Nmetheyl pyrrolidinone . 6. The nethod of any one of t

preceding clains,' wherein in step a) the amne L is added in small
portions dunydehéidyg course of said reacting step. ~3NQér/c sBookss The

met hod of any one of the preceding clailpp. wherein step a) is perfornmed at
a tenperature of between about 40-70C. 8. The nethod of cI aim?7, wherein
step a) is peihplmpd sbﬁzhm&ﬁl ﬁbQHﬁbu‘%@axﬁﬁQ} f9m TeRGL TBLNAGQL, any one of the
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ratio of |ess th %"tk?oé?i’é"ﬁ‘t”a%ml”‘ H"sol vent)/ (mmol e platinun). 10. The nethod
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precedi ng clemperaturagirel@2shdurs asd epighdd. iYselperiSor gedd @t a pH bet ween about 7
and 14. 18. The nethod of claim 17, wherein step b) is performed at a pH

bet ween about 7 and 12. 19. The nmethod of claim 18, wherein step b) is
per f or med a?"%"lﬂH%eﬁM@bﬁﬁlS@BbiﬁtCB@ar@nqr@klpﬂ&meﬂheT\nratthxjplyraﬁldmm)e ohePryof the
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sel ected fr@merHBOlgY BG%S@WY&\F%@W@S :ﬁar-d wish ~hgdra§RMP. aAmeatclatfdwxyl at e,
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13 NOV ~ -29 2 | ai m 22, wherein Ai1s chlor 24 The
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met hod of a 6‘?155 ’%‘f"wflﬁe E?’él&eéﬁﬁ‘ At itionetherisactipn dyag plipwed fasprocegd @oﬁ@ ne. 25. The
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NRR R', wheTern R° R m”lﬂ'”ea RfR9ng cllgridecppsgd }F@Fﬁc’tpﬁé‘m@roéup
consi sti ng ©f plogartoferpredpitagtvas Ud‘)leteleS\ LHOSWHD G friati ot tﬁdm%tgﬂa@b fhtnd Wsanched or

The met hod orrel yiEilefRARLAIE 5 B BH Shel TLORLE b ol 20,
wher ei n A iwasghiednidte vacRen al'l'dnﬁnemeteimpdamffe farry homs anf welftleddmyield: 1 100523¢ wher ei n
Lis 25 (66.3%). Anal. Calcd (found) for CeHgN,CL3KP1-2.2KCl: C, 11.73 (11.50); H, 1.31 (1.50);

N, 4.56 (4.27); C|, 30.14 (29.86). 'H NMR (300MHz, DMF-d) 9.11 (s, 1 pyrazine H); 8.68

(s, 1 pyrazine H); 3.31 (s, 3 methyl H), 2.68 (s, 3 methyl H).

Example 8) Synthesis of K[PtCl3(4,6-dimethylpyrimidine)] in NMP
30 K,PtCl,y was ground to a very fine powder with a mortar and pestle. 0.5277 g(1.27
mmoles) of K,PtCl; was charged to a2 15 mL round bottom flask and ~3 mL of NMP added.

The reaction vessel was stirred vigorously and immersed in an oil bath at 65°C. 0.1549 g



«~NL" is NH3 Ais Cl and Yis OH 29. The nethod of any one of clains 1 to
23, wherein Lis ~NI NL" is NHB Ais Cl and Y is OH 30. The nethod of
any one of claims 1 to 23, wherein Lis |l ~~iNL" is NH, A Ais d, O
and Y is OH 31. The nethod of any one of clainms 1 to 23, wherein L is iN
L' is NH3, A, Ais C, OAc and Y is OAc. 32. The method &8 NOY 8¥e of
clainms 1 to 23, wherein Lis | ~NL" is NH,, Ais C and Y is OAc. 13
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25  Examples 10 - 18 exemplify step 2 of the process

EXample 10) Synthesis of [PtCla(NH;)(2-picoline)] in Aqueous Solution
6.819 g (12.50 mmoles) of K[PtCl3(2-picoline)]* 1.3 KCl was placed in a 25 mL round
bottom flask and 10 mL of 2.5 N KCl solution added. 8.2688 g (63.12 mmoles) of ammonium
acetate trihydrate was dissolved in 25 mL of 2.5 N ammonium hydroxide solution and added
30 to the stirring Pt mixture. The total volume of the reaction was ~35 mL. The orange colored
mixture was immersed in a 45 °C oil bath and was stirred for 1 hour in the dark at >1000 rpm.

The orange mixture gradually turned into a yellow colored mixture. The yellow precipitate
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10%0& () - 1a9:g{§¥é (g)x-S mIEI')Q%ELe fax)ec_;ipitate was dried under vacuum at ambient temperature for

16-24 hours and weighed. Yield: 3.8996 g (83 %). Anal. Caled (found) for C¢H,oN-ClPt: C,

19.16 (19.25); H, 2.68 (2.72); N, 7.45 (7.43); Cl, 18.85 (18.81). 'H NMR (300 MHz,

DMF-d%): 9.19 (d, 1 pyridine H); 8.03 (t. | pyridine H); 7.15 (d, 1 pyridine H); 7.51 (t, 1

pyridine H); 4.39 (bs, 3 NH; H); 3.34 (s, 3 methyl H). '**Pt NMR (300 MHz, DMF-d%):

conforms to the '**Pt NMR spectrum of [PtCl(NH;)(2-picoline)] prepared via method known

o

in the art. HPLC(cationic HPLC method): retention time conforms to retention time for
reference compound. '
10
Example 11) Synthesis of [PtCl,(NH;)(2,6-lutidine)] in Aqueous Solution
1.7412 g (3.224 mmoles) of K[PtCl; ( ,6-lutidine)] 1.24 KCl was placed ina 25 mL
round bottom flask and 3 mL of 2.5 N KClI solution added. 1.3478 g (17.48 mmoles) of
 ammonijum acetate was dissolved in 6.4 mL of 2.5 N ammonium hydroxide solution and
15 added to the stirring Pt mixture. The total volume of the reaction was ~9.5 mL. The orange
colored mixture was immersed in a 45 °C oil bath and was stirred for 40 hour in the dark at
>1000 rpm. The orange mixture gradually turned into a yellow colored mixture. The yellow
precipitate was collected by vacuum filtration using a glass frit and washed with water (2 x 5
mL) and acetone (3 x 5 mL). The precipitate was dried under vacuum at ambient temperature
20 for 16-24 hours and weighed. Yield: 0.9791 g (78 %). 'H NMR (300 MHz, DMF-d%): 7.87
(t, 1 lutidine H); 7.49 (d, 2 lutidine H); 4.28 (bs, 3 NH; H); 3.49 (s, 6 methyl H). 'Spt NMR
(300 MHz, DMF-&°): conforms to reference. Analysis Calculated (found) for CsH;2N,Cl>Pt:
C,21.55 (21.70); H, 3.10 (3.13); N, 7.18 (7.07); C, 18.17 (18.28).

25 Example 12) Synthesis of [PtCl,(NH;3)(2,5-dimethylpyrazine)] in aqueous solution
. 0.5325 g (0.8665 mmoles) of K[PtCl3(2,5-dimethylpyrazine)]+2.2 KCl was charged to a
15mL round bottom flask and 1.0 mL of 2.5 M KCl solution added. 0.335 g (4.35 mmoles)
of ammonium acetate was dissolved in 1.75 mL of 2.5 M (4.38 mmoles) ammonium
hydroxide solution and added to the stirring reaction mixture. The reaction mixture was
30 immerséd in a 45°C oil bath. After 15 minutes, the mixture became yellow in colour. After
1 hour, the mixture was cooled to ambient temperature and the yellow precipitate collected by

vacuumn filtration using a glass frit. The precipitate was washed with water (2 x 10 mL) and
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Solution
1.84 g (14.0 mmoles) of ammonium acetate trihvdrate was dissolved in 4.63 mL of 2.9 N
ammonium hydroxide. The aqueous solution was added to 2.68 mmoles of [PtCl3(2-
picoline)] in 2.5 mL of N-methylpyrrolidinone. The reaction solution was stirred at 45 °C for
10 80 minutes. Yellow precipitate formed. The precipitate was collected by vacuum filtration
using a glass frit and washed with water (2 x 5 mL) and acetone (3 x 5 mL). The precipitate
was dried under vacuum at ambient temperature for 16-24 hours and weighed. Yield: 0.3391
g (34 %). Anal. Calcd (found) for C¢HoN2CLaPt: C, 19.16 (19.22): H. 2.68 (2.69); N, 7.45
(7.23); Cl, 18.85 (18.83). 'H NMR (300 MHz, DMF-4%): 9.2 (d, 1 pyridine H); 8.0 (t, 1
15 pyrdine H); 7.2 (d, 1 pyridine H); 7.5 (1, 1 pyridine H); 3.4 (s, 3 methyl H). '*’Pt NMR
(300 MHz, DMF-d®): conforms to the '**Pt NMR spectrum of [PtClo(NH;)(2-picoline)]
prepared via method known in the art. HPLC(cationic HPLC method): retention time

conforms to retention time for reference compound .

20 Example 14) Synthesis of [PtClo(NH;)(2-picoline)] in dimethylformamide/Aqueous
Solution.
[PtCl(NH3)(2-picoline)] was prepared in dimethylformamide/aqueous solution as described
in Example 13).Anal. Calced (found) for C¢H,oN2Cl,Pt: C, 19.16 (19.30); H, 2.68 (2.62); N,
7.45(7.18); Cl, 18.85 (18.59). 'H NMR (300 MHz, DMF-2%: 9.1 (d, 1 pyridine H); 8.1 (1,
25 1 pyridine H); 7.3 (d, | pyridine H); 7.4 (t, 1 pyridine H); 3.4 (s, 3 methyl H). '"*Pt NMR
(300 MHz, DMF-d°): conforms to the '**Pt NMR spectrum of [PtCly(NH;)(2-picoline)]
prepared via method known in the art.

Example 15) Synthesis of [PtCl,(NH;)(diisopropylamine)] in Acetone/Aqueous Solution
30 6 m! 2.5 N ammonium hydroxide was added to [PtCI;(NH;)(diisopropylamine)] (~2.69
mmoles) in 2.5 ml acetone. The pH of the solution was 12. The reaction solution was stirred

at 45°C for 48 hours. Yellow precipitate formed. the precipitate was collected by vacuum
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filtration using a glass frit and washed with water (2 x 5 mL) and diethy! ether (3 x 5 mL).

The precipitate was dried under vacuum at ambient temperature for 16-24 hours. Anal. Caled
(found) for C¢H,sN>Cl2P1+0.095 C¢H3oN2CLPt: C. 20.00 (19.98); H, 4.90 (4.89): N. 7.16
(7.12); ClI, 18.11 (17.93). '"HNMR (300 MHz. DMF-d ): 4.5 (bs. 1 diisopropylamine H), 3.9
5 (bs, 3 NH;3 H); 3.3 (m, 2 methine H in diisopropylamine): 1.7 (d, 6 methyl H in
diisopropylamine); 1.5 (d, 6 methyl H in diisopropylamine). '**Pt NMR (300 MHz,
DMF-d%): conforms to the '*Pt NMR spectrum of [PtCl,(NH;)(diisopropylamine)] prepared

via method known in the art.

10 Example 16) Synthesis of [PtCly(2-picoline)(NH,CH3)] in aqueous solution
0.5055 g (1.17 mmoles) of K[PtCl3(2-picoline)] was placed in a 15 mL round bottom

flask and 1 mL of 2.5 M KCl solution added. The suspension was immersed in a 45°C oil
bath and stirred at ~1000 rpm. After five minutes, a solution consisting of 0.1704 g of 40%
methylamine (2.19 mmoles) and | mL water was added to the reaction mixture. The pH of

15 the solution was 12. Heating was discontinued after a total reaction time of 1 hour. The
reaction mixture was then cooled to ambient temperature. A pale vellow precipitate was
collected by vacuum filtration using a glass frit and washed with water (2 x 20 mL) and
acetone (3 x 20 mL). The precipitate was dried under vacuum at ambient temperature for
16 hours. Anal. Caled (found) for C;H;oN,CL,Pt: C, 21.55 (21.73); H, 3.10 (3.09); N, 7.18

20 (7.14); Cl, 18.17 (18.20). 'H NMR (300 MHz, DMF-d’): 9.24 (d, 1 pyridine H), 8.06 (t, 1
pyridine H); 7.75 (d, 1 pyridine H); 7.55 (t, 1 pyridine H): 5.22 (bs, 2 methylamine H); 3.35
(s, 3 methyl H of 2-picoline); 2.45 (1. 3 methy! H of methylamine).

Example 17) Synthesis of [PtCly(2-picoline)(NH(CH3))] in aqueous solution

25 0.5459 g (1.26 mmoles) of K[PtCl3(2-picoline)] was placed in a 15 mL round bottom
flask and 1.5 mL of 2.5 M KCI solution added. The suspension was immersed in a 45°C oil
bath and stirred vigorously. Afier five minutes, a solution consisting of 0.1426 g of 40%
dimethylamine (1.27 mmoles) and ~1 mL of water was added to the reaction mixture. The
pH of the solution was 12. After one hour of reaction the heating was discontinued and the

30 reaction mixture was cooled to ambient temperature. A vellow precipitate was collected by
vacuum filtration using a glass frit and washed with water (2 x 20 mL) and acetone 2x10

mL). The precipitate was dried under vacuum at ambient temperature for 16 hours. Anal.
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Example 18) Synthesis of[PtClz(2;picoline)(NBU3)] in aqueous solution
0.6289 g (1.45 mmoles) of K[PtCl3(2-picoline)] was placed in a 15 mL round bottom
flask and 1.0 mL of 2.5 M KCl solution added. The reaction mixture was immersed in a 45°C
oil bath and stirred vigorously for 5 minutes. 0.2735 g (1.47 mmoles) of tributylamine was
10  dissolved in 1.0 mL of water and added to the orange reaction mixture. The pH of the
solution was 12. After one hour heating was discontinued. After cooling to ambient
temperature. the precipitate was collected by vacuum filtration using a glass frit. The solids
collected were dried under vacuum at ambient temperature. 'H NMR (300 MHz, DMF-dT):
9.14 (d, 1 pyridine H), 7.90 (t, | pyridine H); 7.60 (d, 1 pyridine H); 7.42 (1, 1 pyridine H);
15 3.41 (s, 3 methy] H of 2-picoline); 3.28 (d, 2 methylene H of tributylamine); 1.88 (tt, 2
methylene H of tributylamine); 1.56 (m, 2 methylene H of tributylamine); 1.10 (t, 3 methyl H

of tributylamine).

Examples 19-23 exemplify additional steps of the process
20 Example 19) Synthesis of ¢s, c-[P1Cl;(OH):(NH;3)(2-picoline)]
5.0 mL of water and 5.0 mL 30% H,0, was added to a suspension of 3.142 g of ZD0473
in 15-20 mL of heptane. This mixture was stirred and heated to ~80 °C for 2 hours. The
mixture was cooled to room temperature and then stirred for 1 hour in an ice bath. The bright

yellow solid was collected by vacuum filtration and washed with water and methanol. The

(89 ]
wn

product was dried under vacuum at ambient temperature overnight. Yield: 2.975 g (87%).
Anal. Caled (found) for CgH(3N2Cl05Pt: C, 17.57 (17.67); H. 2.95 (2.93): N. 6.83 (6.79); CI,
17.29 (17.38).

30 Example 20) Synthesis of ¢,r, c-[PtCl,(OH)2(NH;3)(2.3-dimethylpyrazine)]
2.5 mL of water and 3.5 mL 30% H,0, was added to a suspension of 1.6731 g of ¢is-

[PtCl2(NH;)(2,3-dimethylpyrazine)] in 10 mL of heptane. This mixture was stirred and
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11 &$109% (& (WashadpaB A hid fhythAoX 8t Podncwi) dIBSLAGVME L) 2 Lhbi&R 109 () - 98 1&$

10%~& () - %81 2Pl BB PYRA™ G541 ¢ (62%). Anal. Caled (found) for CaH N CLLOSPL: C.
5 16.95(16.81); H, 3.08 (3.12); N, 9.8 (9.66): CL 16.68 (16.44).

Example 21) Synthesis of PtCI(OH)3(NH;)(2-picoline)]
0246 g ofLiOHH?.O was dissolved in 5 mL of water . 2.402 g of ¢, 1,c-

[PtCl(OH)2(NH3)(2-picoline)] was suspended in this solution. The mixture was stirred

10 overnight at ambient temperature. The yellow solid gradually dissolved overnight. The pH
of the solution was adjusted to 7. The solvent was removed under reduced pressure to vield a
yellow solid. In order to wash away the resulting LiCl. the solid was stirred in 10 mL of
ethanol for 30 min. The mixture was centrifuged and the supemnatant decanted off. This
washing process was repeated until lithium chloride was removed. The product was dried

15 under vacuum at ambient temperature overnight. Yield: 1.209 (50%). Anal. Caled (found)
for CsHi3N2ClO3Pte2H20+0.12 LiCL: C, 16.65 (16.45); H, 3.96 (4.04): N, 6.47 (6.75); C1,9.17
(9.47).

Example 22) Synthesis of PtCI(OAc);(NH;)(2-picoline)]
20 0.352 g of PtCI(OH);(NH3)(2-picoline)] was added in small portions to 1.1 mL of acetic
anhydride at 0°C. This mixture was stirred vigorously at ambient temperature. After 3 days,
| the solid dissolved into the solution. The solvent was removed under reduced pressure 1o
yield a yellow solid. The product was dried under vacuum at ambient temperature overnight,
Yield: 0.314 g (70%). Anal. Caled (found) for C1,H,9N>ClOgPt: C, 27.83 (27.93); H.3.70
25 (3.66); N, 5.41 (5.34); Cl, 6.85 (7.00).

Example 23) Synthesis of PtCIz(OAc)2(NH;)(2-picoline)]
1.367 g of c.1,c-[PtCl,(OH),(NH;)(2-picoline)] was added in small portions to 3.1 mL of
acetic anhydride at 0°C. This mixture was stirred vigorously at room temperature. After 4
30 days, the solid was collected by vacuum filtration and washed with diethyl ether. The product

was dried under vacuum at ambient temperature overnight. Yield: 1.318 g (96%). Anal.
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[PtA;(L))" of formula Ia.

Example L A solvent Temp pH
Example 1) B a N 60°C  NA
xamp _N methylpyrrolidinone

\ 7
Example 2) N ca N . 60°C NA

methylpyrrolidinone

AN

Example 3) ] | Cl  dimethylformamide 350°C NA
/
~

Example 4) | _N Cl  dimethylformamide 50°C NA
N acetone or

Example 5) | Cl  chloroform or 60°C NA
=N dichloromethane

Example 6)  N(CH,CH,CH,CH3); Cl acetone 60°C NA
AN -

Example 7) - ){/Y a N . 65°C  NA
_N methylpyrrolidinone
X N-

Example 8) | Cl T 65°C NA

NN methylpyrrolidinone

Example 9) >—NH —< Cl acetone 60°C NA
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Table 2 Summary of the Examples of Step 2 of the process to form an cisplatinum
complex of the general formula Ia.

Tem

Example L L A solvent p pH
Exampl N 45
lelgl)P e | A NH; Cl aqueous oé 9-10
N
Example | N NH, Cl aqueous 045 9-10
1) C
) AN 5
Example N]/ﬁ/ NH; Cl aqueous :b 9-10
12) P C
N-
Exampie TN NH cy methylpyrrolidin -~ 45 910
13) LN 3 one-aqueous °C
mixture
dimethylformam
. AN
Elelzn)p le | NH; Cl  ide-aqueous ;4(.5: 9-10
=N mixture
Example >—NH — . Acetone-aqueous 43
15) NH, Cl mixture °C 12
N
Ex?xgl)ple | P NH,(CH3) Cl  aqueous ? (5: 12
Example = 45
17) { o NH(CHj3); Cl  aqueous °C 12
Example X 45
18) | N N(butyl); Cl  aqueous oc - 12
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1109 & () - WhbI8 RS @inmaty 0FaIRe éx3amfl 9614 tinurid QiiiIakds jof Yixe@heral formula Ib.
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ample

19) | NH; Cl OH
Examp.le. 2

20) E\NI N
Example = '

21) L NH; | CVOH OH
Example N

22) | N NH;3 Cl/OAe OAc
Example Y "

23y P NH; Cl  OAc

5 This Invention Has Been Described By A Direct Description And By Examples. As

Noted Above, The Examples Are Meant To Be Only Examples And Not To Limit The _
Invention In Any Meaningful Way. Additionally, One Having Ordinary Skill In The Art To
Which This Invention Pertains In Reviewing The Specification And Claims Which Follow
Would Appreciate That There Are Equivaients To Those Claimed Aspects Of The Invention.

10 The Inventors Intend To Encompass Those Equivalents Within The Reasonable Scope Of The
Claimed Invention.

AMENDED SHEET
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d) when the cisplatinum complex is of the general formula Ib and Y is
carboxylate, carbonate or carbonate ester, first forming [PtA,OH,(L")L)]
from [PtA, (L")(L)] by reacting the cis-[PtA, (L*)(L)] formed in step b) with
H,0, and then reacting the [PtA,OH,(L")(L)] with an acylating agent to
form [PtA, Y,(L") (L));

wherein L and L' are different and are each an amine or substituted amine, wherein

said substituted amine is substituted with at least one straight, branched or cyclic aliphatic,
aryl, nonaromatic or aromatic heterocyclic groups; with the proviso that only L' can be NH,

and that at least one of L and L" is a substituted cyclic amine; and

wherein A may be the same or different and is a halide or a leaving group;
wherein Y is a halogen, hydroxy,

and
carboxylate, carbonate or carbonate ester.

2. A method to prepare a cisplatinum complex of the general formulaIa® or Ib" -
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11. The method of claim 9, wherein in step a) the first solvent contains less than
10% water w/w. |
12. The method of any one of the preceding claims, wherein in step b) the second
solvent is an aqueous solvent.
13. The method of any one of claims 1 to 11, wherein in step b) the second solvent
is a combination of an aqueous solvent and an organic solvent.
14. The method of any one of the preceding claims, wherein in step b) the second
solvent contains between about 0.1 and 6N chloride.
15. The method of any one of the preceding claims, wherein in step b) is performed
at a temperature of between about 30-60°C.
16. The method of claim 15, wherein step b) is performed at a temperature of
between about 40-50°C.
17. The method of any one of the preceding claims, wherein in step b) is performed
at a pH between about 7 and 14.
18. The method of claim 17, wherein step b) is performed at a pH between about
7 and 12,

19. The method of claim 18, wherein step b) is performed at a pH between about
8 and 10. '

20. The method of any one of the preceding claims, wherein step b) is performed
at a solvent to platinum ratio of less than or equal to about 5:1 (ml solvent)/(mmole
platinum.)

21. The method of any one of the preceding claims, wherein step b) is performed
at a molar ratio of free base form of " to platinum between 3:1 and 1:1.

22. The method of claim 2 or any claim dependant thereon, wherein A" is selected
from the group consisting of halide, hydroxy, alkoxy, carboxylate, and bi-dentate

carboxylate, phosphonocarboxylate, diphosphonate or sulfate.
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. The method of claim 25, wherein L° is NH,.
27. The method of claim 26, wherein A is chloride,

28. The method of any one of claims 1 to 23, wherein L is

I

=N

L isNH; A is CI and Y is OH.

29. The method of any one of claims 1 to 23, wherein L js

N
X
N
L is NH; A is Cl and Y is OH.

30. The method of any one of claims 1 to 23, wherein L is
\

ZN
L' isNH,, A, A is CI, OH and Y is OH.
- 31. The method of any one of claims 1 to 23, wherein L js
N

l ZN
L' is NH;, A, Ais CI, OAcand Y is OAc,
32. The method of any one of claims 1 to 23, wherein L is
, x
=N
L isNH;, Ais Cland Y is OAdc.
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wherein L is

N
L
L'isNH,, A, A is CL OH, and Y is OH.



