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Related Appllcatlon This is a continuation-in-part of U $0cafRtpea i on
+serial no. 091588,690, filed on June 7, 2000. 5 Field of the Invention The
pr esent invention rel ates to novel phosphino-gold(l) conpounds, to a

process aring sane and to the use of such phosphi pergehdobde
conpounds or t e treatnent of cancer. Background of the inventlon 10 To

date, in the prior art there are only aII|mted nunber of ef
anticancer drugs available to treat the W de spectrum of ca @H‘ \“m“l

di seases. Anongst the few lice ' tin and ifs

derivative (platinum based) ar&ﬁgﬁgﬂ(ﬁmﬁﬁﬁs t he nost powerf‘lfﬁl“énd

ef ficient drugs. These drugs are currently being used al nost universally in
the treatnment of testicular, ovarian 15 and several other for

" Unf or t undRelafed Apgdizationgs al so i nduce nmj or side effects i mﬂ“"ﬂ[mmmmm“

i nactivation of DNA, destroying rapidly dividing normal body cel hgognd
causi ng serious damage to the bone marrow. It was discovered in the md 80s
- that phosphi nefrig i ardortingatiott-in-padmb L Se application serigdinol. 08/888:690,-flledor
activities. Since phosphines are not 20 natural products and are generally
difficulton éu'iﬁgp 8 clinical tests thus far of such anti-cancer gold
drugs have been linited to sone si npl e and non-desi gned phosphi nes that are

avail abl e commercially. This has led to irregular and uncontrolled test
resul bs. Fieldvofitlie baventiomyni fi cant advance in the art if a new class of
anti-cancer 25 ~ drugs could be' devel oped which are effective, and induce
m ni nrum si de effects. 7 Qctober 2004 -2 PCT/ SGOL/ 00060 It is accordingly
an obj ect of tTiee presanttinvention fedates doovael phespbinoegold@rsompounds,7tpial
alleviate, one aor nore of the diffi ultles oregeflc nci es | at ed tasthe

prior artProsgasdeRPIoParing sameand da h@(‘:’é?(ﬂfrﬁjﬁ phgsp 'qq'gglfj('ggﬂmﬂouﬂ t he

present i V%irgatmémfecénﬁeprov' ded a 5 phosphi no-gol d(I1) conpound of
formul a (% ; ’

Background of the invention

10 To date, in the prior art there are only a limited number of efficient anti-
cancer drugs available to freat the wide spectrum of cancerous diseases.
Amongst the few licensed drugs, cisplatin and its carboplatin derivative (platinum
based) are considered to be the most powerful and efficient drugs. These drugs
are currently being used almost universally in the treatment of testicular, ovarian

15 and several other forms of cancer. Unfortunately, these drugs aiso induce major
side effects like template inactivation of DNA, destroying rapidly dividing normal

body cells and causing serious damage to the bone marrow.

it was discovered in the mid 80s that phosphine-supported gold(l)

complexes showed significant anti-tumor activities. Since phosphines are not

20 natural products and are generally difficult to prepare, clinical tests thus far of such
anti-cancer gold drugs have been limited to some simple and non-designed
phosphines that are available commercially. This has led to irregular and

uncontrolled test results.

It would be a signiﬁcant advance in the art if a new class of anti-cancer

25 - drugs could be developed which are effective, and induce minimum side effects.



XX~AUu R R.,,P~.~RRs XX A—~u R3~,. R4 Rs wherein R) R2, R3, R4 and
R5, each of which nay be the sane or different, 10 '! 5 aveyg@kgqb@d from
‘t he group consisting of hydrogen, optionally substit ut ed al kyl, aryl,

al kenyl , al kynyl, hydroxyal kyl) al koxy) aryl oxy, carboxyal kyl,

al koxycarhon ydroxy, al kylthio, alkyisulfinyl and alk | £ l: Zis
hydrogen%@foéy?aﬂctional group; Y is hydrogen or a functiéhi&cﬂﬁgﬁg? Wis
hydrogen or a functional group; and X is a halogen or C(F)3 or C[Cl)3; in
an optically active or racemic form or2a salt thereof. Al kyl groups

preferably contaln to 10 carbon _atons, and nore preferably 20 1 to 4
car bon at ons. W@QC@FWQHI a1 jobjgqt af tr Presam 'B‘t’ﬁ'ﬁ!%‘hﬁo- Q\éﬁféommr?éde@ﬂfial n
al kyl I e groups
such ae BTG AL Yr ¥ AR R AR M B Ay, 2,

anal ogous convention applies to other gener| C terms 7 Oct ober 2004 WO
01/ 77121 3 PCry /0006 The term"aryl" refers to conpounds havi ng one
or nore ﬁm? b '"N&x’/' H& 6 to 16 carbon atons. Except as provided
otherwi se) the terns "alkyl" and "aryl" have the same neani ng however used,

for exanple when used. al one r as fix or suffix. 5 The term"al kenyl
refers to an zﬁ%ﬂg'ﬁg Vdé%(?rfﬁg(?s&%e@?\mq Rr%ﬁe’lté'&‘é?“tlﬂﬁb thefgniscPravided at

bei ngg un lec contain at |least 2 carbon atons.

The ter d;f}ﬁ%&)ﬂ?ﬁ ﬁ&ay ggg‘@ghgw nﬁqﬂﬁél& descrl bed above with at | east one
triple bond, |t bei ng under st ood that an "alkynyl"™ will contain at |east 2
carbon 10 atons.

X X : X X
AU_AU R2 E R2 Alu_."!u
Ri_p ‘p/ ONE PRy
“Ry .+ R P
R4 ‘&] : R4
Rs E R;

wherein R,, R,, R;, R, and R;, each of which may be the same or different,
are selected from the group consisting of hydrogen, optionally substituted alkyi,
10 aryl, alkenyl, alkynyl, hydroxyalkyl, alkoxy, aryloxy, carboxyalkyl, alkoxycarbonyl,
hydroxy, alkyithio, alkyisulfinyl and alkylsulfonyi;
Z is hydrogen or a functional group;
Y is hydrogen or a functional group;
W is hydrogen or a functional group; and
15 X is a halogen or C(F), or C(Cl},;

in an optically active or racemic form; or a salt thereof.

Alkyl groups preferably contain up to 10 carbon atoms, and more preferably

1 to 4 carbon atoms. The term "alkyl" includes both straight- and branched-chain

~ alkyl groups and cycloalkyl groups. References to individual alkyl groups such as

20 "propyl" are specific for the straight chain version only. An analogous convention

-applies to other generic terms.



By the term"optionally substituted", we nmean that each group may carry one
~or nore of the substituents selected fromhalo) nitro, cyanguobrtdnoxy,
am.no, (1-4)C alkyl, (1-4)C al koxy) and (1-4)C al kylam no. By the term

" "hal ogen", we nean bronide, fluoride, iodide or chloride. 15 A suitable

val ue for Rl, R2, R3, R4, and R5 when it is (1-4C or a
(1-40 al l&l/ﬁﬂg/u lg{i tuent is) for exanple, nethyl, ethyl, p%’ggyl lllﬁ@g%ropyl,
butyl or isobutyl. A suitable value for_each of R, R2, R3, R4, and R5 when
it is (1-4C al koxy or for a (1-4C) al ko>‘<53/'substi tuent is) for exanple)

. ra, R, anthedeiRentyt e fodgapay it Haghy, oft B Bl Sl e
substi tueﬁévihgﬁ tbOf6 ExdFRl omiget hyl am no, et hyl am no, propylanino,
i sopropyl am no, butylam no or isobutylam no. The functional groups in

" position Z, Y and Ware sel ected based on their 7 Cctober 2004 WO

01/77121 -4 PCE&@%%B?&%@@U&&W&@, RENRARE 4 '%?@@?l hé&ye iR Sarg:

acidity/al kal i ni 0 reduce toxicity wthou y affecting the

" anti - t unomeasing/hdweverdusay; fineesahpletwiteri used hichepar laglprefik kosyffixar yl oxy,
car boxyal kyl, al koxycarbonyl, hydroxy, alkylthio, alkylsulfinyl and
al kyl sufonyl. 5 1t will be understood that a phosphi no-gold(l) conpound of

the pmesent inyREtEAN "aReNPSSRSS t6Mh alkyas /icksyibes taboveositih ab {exist oheand
it can therefore exist in diastereoisonn , ~i~ ;emc and optically active
forms. |t daublebeonshdtbeingundatstoad thatamnalkenyle milb spatain at deast 4 edrxgy m
it being a,matter of common general know edge how vari ous di astereoi soneric
forns rrayafﬂsm§*eparat ed and 10 how a racem ¢ conpound rmay be separated into
its optically-active forms. It is also to be understood that the conpounds

of the present_jnvention may exist in solyated as, well as unsolvyated forns
such as, for eXBgpeEm @w&&%%ﬂmn Pﬁ(yrést S&é‘bﬁﬁ@&%’?o‘e{@ ﬁtul?aé?lﬂi‘e
i nvention f » 15 i 3 een
found t hat HELEEEIE AT LEHERIGEY hufan STRyL il bt Bldist 2 Retvor?
i nvenfg onggathigbi t significant anti-tunor activity but with reduced side

effects relative to known anti-tunor agents such as cisplatin and its
carboplatin derivatives. The present invt,t :v~ ~ . -s,~ F.v;~re also

relates to a ugy file forAP Bt subRtifudsdnivie Moari thatreaut gralp shay carry ~
., 1. ~racemcform) or a pharmaceutically acceptable salt thereof, to
produce ajonei er-more b diheé substituentst selectedrTam halo.ngitro, gyiane,dhydrexy, araineer .

The i nvention_al elates to it i he. manuf acture of a nedi canent
for use ir(h‘ﬁ@ %ﬁﬁd@éﬂ%ﬁ%hﬁ"iﬁf’?i@@ﬁkyﬁ@% ve effect; and in the
treatment of cancer.

By the term "halogen", we mean bromide, fluoride, iodide or chloride.

15 A suitable value for each of R, R,, R;, R,, and R; when it is (1-4C)alkyl or
o for a (1-4C)alkyl substituent is, for example, methyl, ethyl, propyl, isopropyl, butyi

or isobuty!l.

A suitable value for each of R,, R,, R;, R,, and R; when it is (1-4C)alkoxy or
for a (1-4C)alkoxy substituent is, for example, methoxy, ethoxy, propoxy, butoxy or

20  isobutoxy.

A suitable value for R,, R,, R;, R,, and R; when it is (1-4C)alkylamino or for
a (1-4C)alkylamino subsfituent is, for example, methylamino, ethylamino,

propylamino, isopropylamino, butylamino or isobutylamino.

The functional groups in position Z, Y and W are selected based on their



The, invention also relates to a process for producing antiproliferative 25
effect, and to a process for treating cancer, conprising adytébesend ng an

‘effective anmount of a conpound of fornmula (I) in an optically active or _

racem c formor a phamaceutically acceptable salt thereof. An effective

anount r an amount effective, at dosages and for of time
necessar %Bt(%/ ?algf'n eve the desired 7 Cct ober 2004 WO 01/ %:il"é@%;%/gooso

PCT/ SGOl/ 00060 therapeutic result and n%y vary according to factors such as
the disease state, age, sex and wei ght™0f the subject being treat ed In a

furth f . .Lh t d tical
ooy « ARG e oo B BN B A ALY U R ™,
t he i nvenjitsutandverseija ey ithal hxti-AfA6Paaalis G 'n?é B Qéie‘é@(}i frdrﬁ wi Il
be understood that any salt a conmpound of formula sel ected for use

i n the cdmwslsealkylonalkoxy, mhmcecarbowallyylacalkpxwalrlmomdj thythhxys atkytthio,t i on
may be us to.inhibjt the . growh and in sone cases cause conplete

regr essi (ﬂieﬂﬁmﬁﬂ%niﬁﬁkyguﬁly@h are sensitive to the active ingredient,
which is the conpound of 10 formula (1). The invention al so provides a

met hod of preparing a conpound according to formul a in an optically
active or racdhivllf Mnd&rstaoéath@t ﬁw@h@%ﬁh'netﬂﬂ?ﬂﬁ'(ﬂsPﬂ@PPHa@tQ nthea Peesastund

25 doscr DUEEREORYRGERE:ANG bR Ayraieyidhrniit 8ot A if can thélBford” o ©
phOS pw nOe)G§t| ifl cﬁéétefédmuﬂd 1RZemid&nd opicatly ‘actie forms.- It wWill be thdérstood R3~ Z

Y Rs A suitable pharmaceutical | y-acceptable salt of an
ant i -t urrdhahgbmmmnnom epr- o8 Passes \anyt sueh iferm 6rb@ngn@|maﬁah ofi@omddi t i on

? glr t eg;nfé'eét?enrél] kgg% ﬁ{)‘\}vo\?grptétgte dté?tl\éﬁg&'fs@rﬁenc form's Smgylfj feI s(,:épeanrgl% ggél ¢

10  how a racemic compound may be separated into its optically-active forms.

It is also to be understood that the compounds of the present invention may
exist in solvated as well as unsolvated forms such as, for example, hydrated
forms. It is to be understood that the invention encompasses all such solvated

forms.

15 It has surprisingly been found that the phosphino-gold(l) complexes
according to the present invention exhibit significant anti-tumor activity but with
reduced side effects relative to known anti-tumor agents such as cisplatin and its

carboplatin derivatives.

The present invens: “veciyre also relates to a use of a compound of

20 formula (I) in an optically . - racemic form, or a pharmaceutically acceptable
salt thereof, to produce an azmymhferatlve effect in an animal; and to treat cancer.

The invention also relates to its use in the manufacture of a medicament for use in

the production of an antiproliferative effect; and in the treatment of cancer.

The invention also relates to a process for producing antiproliferative

25  effect, and to a process for treating cancer, comprising administering an effective
amount of a compound of formula (l) in an optically active or racemic form or a
'phamaceqtically acceptable salt thereof. An effective amount refers to an amount

effective, at ddsages and for periods of time necessary 'to achieve the desired



20 exanple) an inorganic or organic acid, for exanple hydrochloric,

hydr obrom c, sul phuric) phosphoric, trifluoroacetic, citri®@@sherrbefic
.aci-d. In addition a suitable pharnmaceutically-acceptable salt of an
anti-tunor agent of the present invention which is sufficiently acidic is
an al kal alt, for exanple 'a sodium or potassium kal i ne
earth ne?gfsgz?%f for exanple a WO 01/77121 7 Cctober Zggﬁ$ﬁ%§¥g%£1/00060
-6cal cium or magnesium salt, an annoniy§1salt or a salt with an organic
base which affords a physiol ogically-acceptable cation, for exanple a salt

h o5 1 . . . | Ao oo Lo ! artt
Vr;nor phol i 32&%@?1{%’@?@ %r @x@et%l §ampﬁ29 tglrflgg%ggblr% Fr*()anegkhtgh}qﬁeéw ng
Fi gure 1 sjeeexiame wéight of thie sutdedtaigimg tredtetonpounds according to the

i nvention, ((Sp)-1, and (Rp)-1 ) on the relative volune of tunmor in mce.
" On Day 0, AKR mce were injected with K36 | ynphoma cells. On Day 7) m ce

were divided i|ft @ CRtEP! adpéectt 'otatihe NprédeP¥ PivenfiGRt fRite W OPRVINER €a
injected intraperitoneally with either cisplatin, (Sp)-1, or (Rp)-1.

" Control grampwcastiealnenmpositior which lincluges fant affectivevamounp ofiadeom@ourdch
S el 3 IR At PP Bl G sEhS hel ol S RREE v
TSt or e Inged L dr e il OMEBGATS el
be of f orthel @nipdgition 6 A pharmacadtidallyRaceeptaliid saAUTRis|dompdsition-may Be ~t
al ky|~ % J_se;s {q??xbibitéh;ﬂlz\;%wt errélligﬁngﬁcaRées:cg&gé cgrg'\p?elttla( ¥égrés|s:%n:of%{1moror
cells which are sensitive to the active ingredient, which is the compound of
10 formula (1).

The invention also provides a method of preparing a compound according
to formula (1) in an optically active or racemic form, or a salt thereof, comprising
reacting a compound of the formula shown below, wherein R,, R;, R;, R; and R;,
Z, Y, and W are as described above, with a halo goid (I) compound to form a

156  phosphino-gold (l) compound:

R'2 R2
S v, Nab
v R3 R3\“~-.

A suitable pharmacedtically-acceptable salt of an anti-tumor agent of the
present invention is, for example, an acid-addition salt of an anti-tumor agent of
the invention which is sufficiently basic, for example, an acid-addition salt with, for

20 example, an inorganic or organic acid, for example hydrochloric, hydrobromic,

sulphuric, phosphoric, trifluoroacetic, citric or maleic acid.

. In addition a suitable pharmaceutically-acceptable sait of an anti-tumor
-agent of the present invention which is sufficiently acidic is an alkali metal salt, for

-example a sodium or potassium salt, an alkaline earth metal salt, for example a



R4 = aryl or alkyl RS = aryl or alkyl Z = H or functional group Y = H or. .
functional group 5 W= H or functional group X = hal ogen aro&bbdr3004 c(c)3

"7 Cct obew2fiP41CT/ SG01/ 00060 Preferably) al kyl groups cop{:ﬁée?ﬂ(ﬁ)%o 10
carbon atons and nore preferably 1 to 4 carbon atons, and 24 onal

group for Z, Y and Wis selected from hydroal kyl, al koxy) aryl oxy)
car boxyal kyl , al koxycar bonyl) hydroxy,” "al kyl thi o, 10 al kyl sul finyl and

et oin Bod B ephRShn? SR R ATROE Sa o BLTRR Wi a8 prieBiccBRbar ogen

and Y i swhidhoxaffadsoay! fﬁ@@@{iball Phedepiasie CaNBAYUTEP Jwdgc! ude
those in which each of pR,, R2 1gPR3,®I£4 and RS |ggi n%%ap@ﬁ'&g#t ?%/élLy‘girﬂggen

or an opMeshdamine ydieethytasaing! Kimeshylamine,gpipegidinen moepleotinedioretis. (2R, ,

RZ, R3 a R4 and R5 are nethyl. Particularly preferred conpounds
of for whgd%wéﬁh&[}gme'conpounds in which each of R, R2 and R3 is
i ndependently an optionally substituted phenyl group and nore preferably

wherei n gac f R4 and i s i ndependently hydrogen) nethyl, 20 ethyl,

propyl of" ?% ,chEP'TTBFZ"‘f)i)é?M% ly, wherein Z and Ware hydrogen and Y is
an et hoxycarbonyl. The phenyl group may be substituted with (1-4C)al koxy,
and in one enpodi nent the substitutent is nmethoxy. Still further preferred

conpounds of FiguRelh shows the elflech of cisplatinand ebmppuadd Msosdiagt totee s,
wherein Rx | RS thyl . X is 2 | Y
1 et hoxinvenfien 4tSpf, 308 (RIFAY in 6 VG Y P Be dhficr 43 miGer Gu RO,
absol ut eAgROiig! Wréqmle@ted mhmsslmhﬁﬁ&nameh@mea?tﬂ%ge d{ljvgﬁ? divided

phosphanorti ornene skel eton. These conpounds are preferre
di sti nct Int@nogontighi band ndreattientt i groupa. a Treainetnt ofrdupsvi Wwepe anjactedi vo .-

test,,SYS P t ober .2004. 01l 77121 P @01/ 00060 g Specific
pr e]t‘1(9r r et’i"%%g’ﬁﬂw&& %@Bl‘%‘%ﬁ@ q"ivf\%tllfb ({ﬁpi'éerﬂr (l ﬁehté%wr%grqs@s were not
treated with any of the above compounds. On each subsequent day, the 3
treatment groups were injected with the respective compounds twice a day. Tumor

weights were estimated from two-dimensional measurements on each day.

Detailed description of the invention

{
15 In a preferred form of the present invention, the phosphino-gold(l)
compound may be of formula (i1)

}|{ X E X X
{
Awdu g, r, Auru
Ri_p ‘p/” NP bR
TRy R -
R4 : R,
Y\’V' :
Rs : R
:
wherein
) R, = aryl or alkyl
20 - R, =aryl or alkyl

R; = aryl or alkyl



selected fromone or both of the followwing p,-((1
a, 4a,5a(R),6[i(S),7S)-5-(di phenyl phosphi no) - 2, 3- di net hyl - G-dabbheenoar bonyl )
( 7( ph)enm,?znﬁmWhabl cyclo[2.2.1 ]hept-2-ene-P5, P7)bis %Ch‘%@o%&ﬁf?l d(l)]
S
-((1la,4a,5a(S),6[1 (R, 7R) -5-(di phenyl phosphi no) - 2, 3-di net hyl - 6- (et hoxy
car bonyl ) - 7- phenyl - 7- phosphabi cyclo[ 2271 ] hept-2-ene-P5, P7~
bi s[ chl or ogol d(I)] (g gsg)or Q The conpounds of forrmula (I) according to
t he present |nvent|‘bn k% Vio produced by any suitable process. In an
aspect of the presgnt aryivrriiky®n there is provided a process for the
preparation of a phosphino-gold(l) conmpound of formula (1) as described
above in an opUcaZFW@thhl ioppl gr@teni ¢ form or a salt thereof; which

process incl udes regact a congound of formula (Il1l) with a hal o 15 gol d
(1) conpound to fofm %%Wnﬁ‘ I9%P4(1) conpound R~ RP . . p~RR~ .~~ R3
-~ R35 . Z~Z M’-L rfunctlonﬁg'foup Rs ..... V\:hel’ el n R RZ, R3, R, and

R5, each of whi ch may be the sane or different, are sel ected from the group
consi sting of hydrXgemlogen ioo C{F),yor<(@d),i t ut ed al kyl, aryl, al kenyl)

al kynyl, hydroxyal kyl, al koxy, aryl oxy, carboxyal kyl, al koxycarbonyl, 20
hydr oxy) al kylthio, al kylsulfinyi and al kyl sul fonyl; Z is hydrogen or a

functional grpegierably, alky drogencentain lipltmﬂd)@aeﬂorgatom and ehoféipreferablggen or
a functional group; 25 Preferably, alk groups_contain up to 10 atons, and

more pr el dpabicarbon gtoms, an@h@tfeﬂct gmmsvrria’!lan@ Wds/ setected oo

by oal varoaigl, K a0, BN Ry “a e TRROR o HlolhdT

~al kylot hi iyRUifMyFahd Ianoylsmfaﬁylal kyl suf onyl .

A further preferred compound of formula (ll) is a compound wherein R,, R,
and R; are phenyl R, and R; are methyl, Z and W are hydrogen and Y is
ethoxycarbonyl (CO,Et).

Preferred compounds of formula (1) include those in which each of R,, R,,
15 Ry R, and R; is independently hydrogen or an optionally substituted alkyl or aryl

group. In one embodiment, R,, R,, R; are aryl and R, and R, are methyl.

Particularly preferred compounds of formula (I) include compounds in which
each of R,, R, and R, is independently an optionally substituted phenyl group and
more preferably wherein each of R, and R; is independently hydrogen, methyil,

20 ethyl, propyl or butyl, and more preferably, wherein Z and W are hydrogen and Y
is an ethoxycarbonyl. The phenyl group may be substituted with (1-4C)alkoxy,
and in one embodiment the substitutent is methoxy.

Still further preferred compounds of formula (1) include one of a pair of S,-

and R -enantiomers, wherein R,, R, and R;are phenyl, R, and R, are methyl, X is

25 - chloro, Y is ethoxycarbonyl, Z and W are hydrogen, and §, or R, represents the
absofute configuration at the bridgehegd phosphorus atom of the
'phosphanorb'ornene skeleton. These compounds are preferred due to their

distinct tumor—i_hhibiting activities in a variety of in vitro and in vivo test systems.



In different enbodiments of the process, R, RZ, R3, R4) R5, Z Y and Wfor

5 formula (111) are selected to generate the preferred composbss 2004t he ‘
‘inventi ibed above. For exanple) (Sp) or (Rp)- ligand of formula
(ill) ig&p§§ﬁ9ga with a hal ogol d(1) conpound wherein R, REU/SGHHWE 5r e
phenyl, Ra, and RS are nethyl) Y is ethoxycarbonyl and Z and Ware

hydr ogen. The process may be conducted®™n any suitable non-reactive

I t, f | - ti [ I t. A vent h
a chi or oret nateeRle AlereebEHARERTHE SGePldR 8 B3 Bnat dysRlispiuey daor
aromat i CgSlebiItdm drCHbRDBLIAhE 6lidwaked sol vents, such as chloroform1, 2

di chl or oet hane and chl orobenzene may al'so be used. The anopbunt of sol vents
used i s dependant upon the anmount of reactants used and on the solubility

of reactants VAL i o 4 NEenLration |
sol utions ar e&g ner alﬁRz’?tB Géggmgyggniﬁhgﬁéﬁnﬁggg'd:l)j/ﬁ'?%t@gré)?g%'ﬁ’%g’ét | east
suf ficient anm:bbpybﬂ-phémdm-phusphdtﬂwc&ﬂﬂlghé?ﬁﬂ{én\éePB,W}bi%aCt ants. The
reaction may continue for a sufficient period of time to al'low the
compdunds t o FBrggelddek ("(Sp) conpl eti on of the reaction may be confirned
in 3 P 20 NWR spectroscopy by reference to the phosphorus peaks of the
resul ting product which appear as two sets of doublets in the range of
iggg; 40°]: 1SgﬁbmfamsmﬁfdﬁhZRMy(tdt;H‘lewflnImpbhp)—_ﬂciti-dk?etmgl-é-,(emoxgcl to7 t
prefera a ent tenperature, for eri od of approxi mately 0
5 hours. At aﬁaéﬁﬁvﬁﬁﬁgﬁaﬂi—aﬁ&@@m&@lfﬁa@-@?B%%@neeaéﬁﬁn may proceed
for about 3 h i & e and tenperature of the reaction m xture
i s dependant E%@“?’ﬁgeﬁ%ggﬂﬁe' )I i gand used and may vary with different
l'igands. The hal ogol d(1) conpound may be of any suitable type, which will .
present the g¥hd(compaundsnoffomidlalllyaceadingve thenpesenfimienton (daysey |

sul fj de) go| d(l), conpound has. been found to be suitable. Sodium .
t et r@c hi BPQAA{?%Q@’( aqy sustpple progegs: dnan agneet of the present nvention there is

i odi gl Raood e Higbees, F nd, BeTatlf i H bfoditebidth, CafbiR o

sol ut i onforfrata gy asplesctibed BBogane sol vent as is used for the formula (111)
compound. In a preferred aspect of the present invention, the preferred

f:orrpogndsfo nuyalb@pm@b'aatébvewrﬁ@a@ﬂq?nt ﬁﬁale}q@!irtlt)?re'cé;te i{sp)- or (Rp)- |
: LI wi ' ] vith !
 Soluti on of Ik Rlsidebh, ebldef isicRs 4 EpMhoyR chfoririia (b huitn & nai™ ©

15  gold () compound to form a phosphino-gold(l) compound

R, I R
RlsIj B UNp
R4 R R3 1 R3\\“-. R
L2 ' z R,
r W : W
' Rs ()

wherein R,, R,, R;, R, and R;, each of which may be the same or different,
are selected from the group consisting of hydrogen, optionally substituted alkyl,
aryl, alkenyl, alkynyl, hydroxyalkyl, alkoxy, aryloxy, carboxyalkyi, alkoxycarbonyt,
20  hydroxy, alkylthio, alkylsulfinyi and alkylsuffonyi;
Z is hydrogen or a functional group;
Y is hydrogen or a functional group; and

- Wis hydrogen or a functional group;

25 Preferably, alkyl groups contain up to 10 atoms, and more preferably 1 to 4



reactive organic solvent, such as dichloronethane) is reacted with a
solution of chloro(dinethyl sulfide)gold(l) in the sane sgly&sberaoanbi ent
tenperature for 10 three hours to give the corresponding formula (1)
conpound. The conpounds of formula (I11) may, for exanple, be prepared

usi ng t heyduht#sned nethod (Song, Y.; Mk, K F.; Leung) Pp ? ey S -H
| norg. Chem, 1998, 37, 6399.). Chloro(dinethyl sulflde)goF ?I) IS

comer ci al | y avai |l abl e, for exanpl e, f_rgqm Al drich Chem cal Conpany,
M | awaukee, , USA. 15 , The conpounds of formula (1), eg the preferred

corrpoundg? tfa%‘)%]tg}nsaé‘l‘i’d QI%D}dctff%QLgﬂohﬁtfHFEquﬁH V\Q%I%V‘éé'ieét@a'fmrﬁ' gar@atik)h' ties.

-Accordi ngly conpounds 0 vention may be used to treat cancer,

i ncl udi nglkowypandexy; asarboxyalkyl} alkpxpcarbenylnhydroodyj fitkyithioy aliefiswiinyl arite
cytotoxic and/or anti-tunor activities of the conpounds of the present 20
' mvenUoﬁ‘Wb&”Wassessed usi ng, for exanple one or nore of the procedures
set out bel ow. The human suspension tunor cell |ine assay determ nes the

,ability of a fORRRIEH: efBolPheRslofithe %@%én% pgg R, R;;el Fg.?uqeamw'

after a two hour exposure to . the co man suspensi on
t unors celfdmﬂ:ulae(ﬂl)camswécteﬂ Ragenémé tbelﬂrefejmmombouﬁhsd:f thB—meéhtuon

| ynophome) , P3HR-1 (B-cell rrphoo(mg‘)!p cell | eukem a)
cyt ot oxi gesgribed phover & %@rxﬁr@ﬁe )|°r'i (BP) r'tgaﬁ'éc‘?frfﬁﬂﬂgat(ﬂl)t‘ﬁéeadﬁgIW'BW ng

Cer o werena ety BRimering RS RiTE A H pRORORe AP ECRR EROIY 1" oo

fetal calf isSéthoxy ddrbSnylaird 2 @dWidre/hydrogam.cil 1in and 100 p. g/ nL
streptonmycin (" rredl a R}:,LO 'Y, in a 5% C02 hum dified incubator at 37C They

were subcultured every three days in a 75cnR2 tissue culture flask. A
hemocyt onet er Thiet Ardasss MRYxlbe ronggcied insanksuitable nendeactive: aelvest, |for

o i or ArABRA e GoBRFRuhy ol sOUSAT oA iyt sbbh s qihkReRati 1SS, Lac”
the dye Fti@_é‘?utfo%hbl% b@%ﬁha@l(e Retblog eﬂatéé! alighaitie-dr #dehdtie! & oléent§ein|cmdwg e

di spensed into 6- 0 petri pI ates with 30,000 cells per well and were
| abel | ed ahllnrgm:ﬂmobiertt&remh AsctthUMmﬂl.Z)mcmcDMeﬁ'lafmeand|Qtt!brobanzeme at i on

f hl d i | ut f I t 1
W th t he MiuplsoRt ised gl schialfs st yeherBnt b8 the ARdut Sr ug
sol ution ré’ancfa'i\i§%s%@]”§ﬁ8téﬁtthen%lheﬂagyz of rééct%ﬁ& 'aﬂdavé?@é’s fdni @bgent to,
fol |l owed by aspiration of drug solution. There was also a control

wi t h180 deagent: edigiesunceblratios solutions larmgeneﬂdlly nmer@ommbadedmehmdal 5rr1_

of phosphate-buffered saline (PBS) and fresh nedia R i (5mL s added
into eaclSYRiesisrandat jeast sufficiant amauynts r«?géphres&m»@t b q% to @ﬁ%@eﬂh@

cells ar ereaet%p]?gded in

The reaction may continue for a sufficient period of time to allow the
compounds to fully react. The completion of the reaction may be confirmed in *'P

20 NMR spectroscopy by reference to the phosphorus peaks of the resuiting product
which appear as two sets of doublets in the range of about 40 - 150 ppm. The
process may be conducted, for example, at 0°C to 100°C, preferably at ambient
temperature, for a period of approximately 1 to 5 hours. At an ambient
temperature of about 30°, the reaction may proceed for about 3 hours. Reaction

25 time and temperature of the reaction mixture is dependant upon the phosphine

ligand used and may vary with different ligands.

The halogold(l) compound may be of any suitable type, which will present
the gold(l) ion in a suitably reactive manner. A chloro(dimethyl sulfide) gold(l)
‘compound has been found to be suitable. Sodium tetrachloloaurate(l(t)e2H,O



the.medi a, they should be centrifuged down before renoval of the nedia.

Pl ates were then incubated at 37C in a CO02 incubator for 5 Qayser 2008 nunber -
‘of cell sw'qu], 1%? each well was counted and the average value of triplicate
sanpl es Were détermined for each drug concentration. A | cBSVSCHPIPY | i near
regressi bn based on these data was carried out by Harvard G aphics (Version
3.0), and the 1CSo val ue (drug concentHWation at which cloning ability of

t | 1.S,.ds._inhibited by 509 f h | d( | | det i ned. 25
Tabl e 1 990U pia eBpdie gl Pl Mtp SKSsS by cana TheAIaSQige) nst
H t 1 .. : 1 z |2
TapLE 1 SOPE TRIREPRAed 1 3 sufaf: solyfork ThEBRampl & S ot fognE, o7
1 10.5 0a2t. dsed for kime fatdiula ¢hil) cogrtpouadi cities of (SP)-1 and (RP)-1 against -

a human adherent tunor cell line, Mahlavu (liver cancer), were also
eval uated according to the followi ng protocol: 5 Cryopreserved Mhl avu

cel I's were tHanecrefstred ldspeet ofithe (Ffé@érhtaménﬁ&tﬂﬁe PReta Ry H’"&rﬁ%\'ﬂjﬂfé’co' S

e
nodi fi ed eagl e's medi um suppl emented with 10% FCS and 100 units/

peni 8i | |MAY hiriprerared /by reactisp:tbeyanpippiiatea(Sgh am(R ) garescol fommerts (g k.
The fl ask. K I 50 2 1 dified i ncubator at 37C. Since the cells
attacheé@%@‘?&?@gmg{hﬁéuﬁ@%@ﬁ *culture flask, trypsin solution in PBS
10 was used to detach the cells and then the Mahlavu cells were washed and
counted as SLEp$)ensi on cells. 10,000 cells were placed into each well of

6-vel | petri TRREXAMRIR 3 selytiar &f the appreprate Jormulgy(1l campernd in 8 nare

pl ate. T Rki : f I {0 I sy th the. gol d(i)
conpl ex eie‘a%tu#f ﬁr@%ﬁ?%iﬁtﬁgy :éﬁ nésSS F Y)@i(ﬁgﬁ{r&ﬁ%ﬁ%s rfg%?etcﬂt V%e% %@ﬁl-c’ghfieeu of
t he mediehlorddinedthyle sulidedysld(l) inithe semér sglveneat rmﬁbiewaem@katd%i-foff he .
pl atﬁs re Lhen washed once wth PBS(5nL) and fresh nedia MLO (3nlL) was
adddfl. ;ﬁée?) quessto,give the copaseending dormyla (B commaeunslibat or for 5 days. The
Mahl avu cells in each well were trypsinized and counted as usual. The (C5
values of (SP)-I and (RP)-1 against this adherent tunor cell line were 20 6
and 8 p, M rebprcompaundsTotforGsila il avayefos aenepls| bedpmepaded usirgetheabove.

£t om neareished O LSaE o Mak K Escl Sulg. dhrHlg han o o iraaben bt
bel ow 19980371 63891) e ShidodimdihA3dIRA oI (HERPESmIRS R Sviiihiie! 34T ed

over 5nL of
example, from Aldrich Chemical Company, Milawaukee, MI, USA.

15 “The compounds of formula (1), eg the preferred compounds, (Sp)-1 and (R)-
| exhibit tumor cell growth-inhibiting abilities. Accordingly, the compounds of the
invention may be used to treat cancer, including tumorous cancer and to produce

antiproliferative effect.

The cytotoxic and/or anti-tumor activities of the compounds of the present

20  invention may be assessed using, for example one or more of the procedures set
out below.

The human suspension tumor cell line assay determines the ability of a

compound to inhibit the cells’ ability to divide in vitro after a two hour exposure to

. the compound. The panel of human suspension tumor cell lines consist of Raji (B-

25 cell lymphoma), Daudi (B-cell lymphoma), P3HR-1(B-cell lymphoma), and Molt-4

"(T-cell leukemia). The cytotoxicity tests were carried out in vitro according to the
“following broto¢ol:



WO 01177121 -13 7 October 2004 PCT/ SG01/ 00060 Ficoll (a nonionic synthetic
pol ynmer of sucrose) in a sterile centrifuge tube. The tube @gshalldooywed to

.spi'n at a speed of 2,500 rpm for 20 m nutes. Follow ng centrifugation, the
bl ood m xture was separated to 4 |ayers according to their densities) i.e.,

fromthe womitp2ihe bottom a layer of plasma, a |ayer of pphist81/bdoged 5

cells, a layer of Ficoll, and a |layer of red blood cells. The clear and
pal e yellow plasna | ayer was renoved and _the thin and opaque white bl ood
cell layer was carefully transferred into a 75 cnR tissue culture flask

cont ai ni ng t hecpprsPraséi@d (tufidr)oelld Weerk! halvetasnd RutbrieRHh He %@@Fﬁfl\m -ght
and then all of the floating éfhoc ytes (nost of the other white

cells a’lt3 t é@%(ﬂiuﬂ@l%ﬁﬁmt@dﬂ(ﬁh 1198 fetak kaif §GFWKBr(gC(SéraﬂdJI109 umiahnltlepmmﬂnt 0 a
T

* procedur c20T ERORGHYG SrPBladRR (B RABLY G ST S BRIy Fbtasyat

suspensi OWQGWheZWéré s@u’b@ﬁl@&re}i%nf Pﬁe%ﬂ?@?ﬂfﬁ?@?rﬁﬁk@ug'cﬁﬁﬁf%ﬁ into

~6-well plates with 100, 000 cel rug treatnent e cells
were only 15 incubated for 2 days before they were counted. The

(et et ned as dazDOBUBHeLO 0N tol TRPREY B Bl insod o, il S il o1
than 10 pcdhceriirationndd tpeciceocsli Q@sﬁéhsidiﬁs@hﬁéﬁntTﬂybéﬁ@lUéﬂNéﬂ %tea'tsantly
inhibit tumor cell growth at concentration of a few mcro nolar scale.

However, determing the \dabiliynot the countadheslisioandivestalls canxiexchideethes dye t he
nor mal tes The in vivo anti-tunor activities of the

phosphi nong'a? tf corrpounds were eval uated using a murine tunor nodel) K36
| ynphoma (T-cel |l |ynphoma), inoculated subcutaneousiy into the AKR inbred

o i nfect oo GPPR GRAACDS6Y Bkt canc MalbA ks wee RBpeTSHpIEO S s
Phe PRLLT bt pialiit 30 God SolBeSloR an et fhdiBd ih rogR bIFHEL IR Urg" ©

VIVO tests were carried out ac

f ol I owi ngselutibraeith aliedified cHifdentiatinh was frekhly pNébéréwBiﬂQmuﬂwﬁ Bf a old
phosphat e-buffered saline (PBS) for three tines and suspended in RP

medi um at complex pelution {1 in- DMSQ yvithether medisn RI0. 10el grogps metrlpétballes 1 o6

The two- 1t Met Feafld Waf 40 R holalicn A a8 B50cHRIRECHE A3 0T Blye.
The mice Wu%aid}e‘?olro%\%&oﬁk%s‘éﬁrﬁhéﬁ ?gttﬁé? dr0§ Sofitl rothéféiwtageé}éw&oﬂwups

with 5 5 m ce/group The sired dose of a test agent
di ssdlbvedwith lao mlrug rttaatranmntj ntPldteS Qwith_ furodr delhe ey avasthadi orece M)5mf_od»fl owed

o e cRPeRanald Birien sale T arCan beah el FEid iambhies pdd Htpdrcos e
10 ~ vas drlii pretheddth eﬁé@ 8u|d5bé‘n9tea fﬁ'atfé?ﬁc@ g ?Bé)%a%Betﬁﬁe@i M ce

per group). In this c |naI concentrdtion o de was

| ess thanttie Btediadhelshoatd bée:entrlfugai dbwaisbefornretflovdlafithe media Platest est
agent was carrjed, out- iust bef ore :géectl on into the animals. The test

_agent was Weke deer incubaiast ?fa%FrQ inon ££Paincybater foné daysat Fsnugber pkcells i ce

11 orlur Baptonsl VRS oinlegf el 508 "8 DRGSR RICR pinbiE were
In "Anti Cd@f@mlﬁb@%mé@ﬂ QIR f?_&bnééhtf’ét&onprAQEhﬂLé‘cﬂlar@CIifnéaf"ré‘g}eszhrbé‘s%'d

Trials, and ApprovaP', ei cher A.)) Humana Press |nc 20 Tot owa,
NJ, 1997 pn7these. dataowaeauanned\@utnbgt Haojagd zﬁmhmsuo/edeme 3.0hyarsd the I(ngm)r

For il a: VA WBgHenGaryatgR St WHICE HoRBS SbBB: BhEmaDise b idbise dso

50%) for the gold(l) complex was determined.

25 Table 1 lists the cytotoxicities (ICy, in uM) of (Sp)- and (Rp)-1 against a

variety of human suspension cell lines.



wherein a and b are tunor length and width (in mm), respectively. 25 The
usual TIC value was used to assess the in vivo anti-tunor 7a5dthydto4T
‘refers t\%ﬂth& total tunor weight of the treatnment group . . (including
zeros), MEIT € refers to the total tunor wei ght of t RCT/SGH0ea0eat ment
control group (inckuding zeros). According to the NCI (National Cancer
Institute in USA) standard, a TIC valug-of 42%is WO 01/77121 - 15 7

COct ober 2004 PCT/ SG01/ 00060 considered significant anti-tunor activity. A *
TIC value <10%is an indication of BABIgEIY active agent. Furthernore, two
conmpounds cisplatin (cis-diam nedichloroplatinun(ll)) and [Au(dppe)?2]C
(dppe: 1, 2-bi s(di phenyl phosphi no) et hane) with known anti-tunor 5 activities
wer e al Bgo unded 1 in Vivo —Tapte THTET T ZEeS e —ant+—ttyor
activit esh?;d(gP)-lr%él (Rp)-1. %—t 2 Cogpllze(:;’gg TD (~nblkg) MITD*
(nol k)| BBt* (% (S®.8! 55 52 5 {RP)-i 55 52 ®5Cisplatin g9 6
jAu(dppe%~ ] 10 10 12 *MITD: Most Tol erated Total Dose 10 **T/C. (the
aver age or wei ght &P treated gﬂoup/the averGge tunor welOght of contyol
group) X g S X, TTe—ptrefre e e PeHARS di-spl-aved-high
anti-tunor activities against this nmurine .|lynphoma nodel. Conpared to the

two positive 0 r achi 5 4CJ ti nd nore active
than' | Au( dppey-TTong cptoibyifted & COLI I TRERT cAgdhg’ alhdtian Rirerdst

Ci spl at i fumort bell dinegridanlavaygiver wankeer), Gereoamot évaluét&d/ia\ﬁegrdiﬂé%aﬂ r one
course o{qychermt herapy, and nost of themwere actually cured fromthe
cancer. P‘."’!"IQ—:‘P'I@@quyrrphorm nodel, a long-termsurvivor is defined as a
nouse that survives for nore than 50 days fromthe date 20 of tunor
inplantation (the nedian life span for the AKR mce in the non-treatnent .
cont Pol gr ouperyapsesevad Maltlavaelisware thawetarat cultgredrdsahironolagerpuse

that suryives for r han 70 days wi thout' pal pable tunor mass can be
consi der Hlﬁ‘Ié% M?@r@%@é&é@dﬁﬁ@qg&&&ﬂm&%meﬂ@i withn1@%ose
three gr | i 09 e e f he,. cancer |
only. causet By tne LR EdNA e J0N GBI ro0ByeN Ty 25 lirdfiveo | °
i tsel f aculturetflaskddthebifaskheas Rephia 5% €0,HuniiiBicBqaéuthaepass7. Slifd nbred

AKR m ce used and the nature of the K36 | ynphoma. In addition, three dose
| evel s othepcelis aachadptrangiisite thedeptiam tafecultere flask ytrypsinisotutionainuBBISoNn

st udpes ( a RP) - 1 agai nst .t he K36 .5 | ynph . The purpose of
tes'fi |bng ‘gl snﬁ%ﬁ e@%géggtbel ‘é@% ?"?s"}e@ é%ﬁﬂﬁ@'agﬂeﬁ’ﬁqgawqﬁ W ’?ﬂﬁﬂ iandal | y
st eep dosgurited R@ELRBpeHEORSelidher e only the nost tolerated dose is active. |
n clinical trials, an agent rarely reaches the dose that is simlar to the
nost tol erated dose in a healthy young nouse such that a clinically useful

agent shoul d quB0eIk i Yada i WARh v b6 AyelRhelifiies Hnd HRuBRG °1 ¢

dosage 10 levels (0.67 decrenents wer e enge

t he K36 overpightntodallowt attachmenbptadhel platd.s Tripkcdle tardgleseap s Wéred4,
36, and 24 Nn@l [kg in t h& secondary eval uation. The results are listed in
Tabl e 3. AHQUAR t%r%ﬁ?ﬁﬂﬁh ergrldffe compligasia thres coperntrasioss)for four hours, L

36133433p4i8WBE)bY redfidvid SPthe media. As before, a control with no drug treatment was

included. The plates were then washed once with PBS(5mL) and fresh media

M10 (3mL) was added. The plates were incubated at 37°C in a CO, incubator for

5 days. The Mahlavu cells in each well were trypsinized and counted as usual.

The ICg4 values of (Sy)- and (R,)-l against this adherent tumor cell line were

20 6 and 8 pM, respectively. The IC,, values were determined as described above.

. Furthermore, cytotoxicities of (S,)-1 and (Rp)-1 against normal lymphocytes
- from healthy.adults were also assessed following the protoco! described below:

10 mL of fresh blood from healthy people was carefﬁlly layered over 5mL. of



95 In .this multi-dosage test, both (SP)-1 and (RP)-1 were still highly
active in vivo against the nurine K36 | ynphoma at the two 700&6bdreehs of 54
"and 36 and sonme mce were actually cured fromt fter one
cour se W%@%{ herapy. However, at the dosage | evel of ggﬂ%ﬁ@ﬁﬁ?&& t hey
showed noderate ~ activity. 20 . The anti-tunor activities of (SP)- and
(RP)-t were al so assessed agai nst . adManced- K36. | ynphoma nodel . Al so) the

active posi ﬁi ve control, cispiatin, was 7 Qctober 2004 WO 01/77121 - 17
i ncl uded'Q'Pﬂ {AQanienig syntheticpretysen of gyomse) Tha siedleoeentrifas tber ofheni s

test wasyplMyhar Il L i strations began
on Day. 7PBoy= SIBNAE TS SpRFEr 2 BKPed TR 500 By PGS | Rt iRar

si zes oncentrifugationadies Hoodindixturs WasTeepadatedeteat iayate GetorNify a8 thkinor
wei ght was about 300 to the extrenely fast growth of the K36

, . Due
| ynphonedersiées dgbl féOt{nTigth@ top ta thrhattamg aylnyer ofcplasmesallaysrofwhitenklopdp to 4

fumoP beedRe ¥ B8y i T B s Wi bl HERE Sele TR FEat Al e efiod. T
thi s expglasrniayet Wad\idhoied 2nd@Rheattth GRE) opadurawhie Réod 8! (akér wasi Ng

significantly 10 lower than that in the primary screen in which the drug
t r eat mencanefilyciansferreddatos a 75 conrtissuetculture flask agatainingi thel media R46

he pr nEiBIGr 286 Taek Wb e 24ct ByerloriAl Uiivs oH Onthei Badbg: ous

t hat bot X ' | QW ' I £ lg = | VL LBS
agai nst Gﬂ(ﬁgok\ytg}{:]gﬂ&%%ﬂthg?%tﬁgho e ﬁ?@@f{g&%%@éﬁﬁ@%&%@h} gfgﬂredh%ﬂg t unor
gr ovith dwerencarefulipetransfeatddinig 4 rtest nuig. abgmphooytast werd nesdhgentandThe
average |1L.S% (I ncreased, Life Span) of (Sp)-1 and (Rp)-1 was 48% and 31%
respecti%‘ﬂ'}teé’taﬁ%@@@ ¢ellse span of the control group was 21 days after
tunour inplantation). Particularly) one nouse treated with (Sp)l survived

for 48 days after tunour inplantation. However, although cisplatin was 20
hi ghly acti veTha praeediienef hesdugdfieatmentiaf lyrophoewtesivias: similgr tovthatost t he

d d 6 h 11, i '
phar maceleeaIS b ATEY HolS vortt Bt e dumpoarves abea ISR iHE MRt i on
g h . ol : . .
3& I akﬁoanrw i nwﬁﬂee?rot{qmrhe %5 c"e(i)rrpql:‘)ﬂgii}rteimoenerrruxal%i/ei éeétﬁ{rleneta’e¥ or mlagﬁi\é?éarg}"’gh or e

or alt8adnindubatest fam2 days defonel theysware aoluatedor Tdepsytotoxitity testr agaiastl

I njection (including jntravenous,  subcutaneous,, intrapuscul ar,,

i n!t ravas 98?'3?' 'MWHH#M@SJ@VGQ@%‘?‘@% g'ﬁ fcgsog PGR&%W, gp desrriked ahave) on,
for topi Rl } Q) | r m or for rectal

adri i ot ¢ SAE SRR, B8 MR IR 01/ 77101 18

PCT/ S&1/ 00060 I n general the above pharmaceutical conpositions may be
repared in a n i ugi c .onal.. exci pi-e : .
BT -t anor aglhE oy PoRsaRretaind. o HecBsERt B ek SidiEBnly Tty o
a unit degmorcéldgfowiheat cotiRnbatidA G v AfdroSAYIAF calel SHoRedyr, 3t Bfose Of

the animal, .i.e. approxi matelﬁ/ 1-200 ng/ kg, and this normally provides a
20  concentrations, they do not show toxic effects to the normal lymphocytes.

The in vivo anti-tumor activities of the phosphino-gold(l) compounds were
evaluated using a murine tumor model, K36 lymphoma (T-cell lymphoma),
inoculated subcutaneously into the AKR inbred mice. K36 lymphoma is a
transformed cell line which originated from the AKR mice infected with murine

25 ieukemib retrovirus. The K36 lymphoma cells are naturally tumorigenic in
syngenic AKR mice and is non-immunogenic to the host mice. The in vivo tests

were carried out according to the following protocaol:

‘Day0: . K36 lymphoma cells were washed with phosphate-buffered saline
(PBS) for three times and suspended in RPMI 1640 medium at the



t herapeutically effective amount. A unit dose formsuch as a tablet or
capsule will usually contain) for exanple 1-250 ng of actimg.thhgnedient .
‘Preferab&b(ﬁ/ﬁfilly dose in the range of 1-50 ng/ kg is enpl oyed. However the
daily dose W'l'I“ necessarily be .varied dependi ng upon thePGISEOHQ08H: ed, t he
particular route of 10 adm ni*stration, and the severity of the illness

bei ng treated. Accordingly the opti nunidosage may be deternined by the
practitioner who is treating any particular patient. W have found that the

conpounds of the pFAKERratinlaittilor 180ealisdalartd’ cells i @lamivaf the opexdiuires
i nhi bition of cel ' r operties.. 15 According to
gil fulrt Ihelr aspect 0‘&6%}%?%&%@5{?@%@4%@}? Hgﬁeg%ecgﬁf'?gwgrﬂ%\%ﬁ Qfin reld °
conpound accor di NngAKR #ice imw‘egtiﬂzqnm_%gyrﬁ_mLsg?ﬁ@{ or glqﬂge\el%r% _ _
stat ed above The size

antiproliterative effect and to treat the cancer. As

of the dose requi rtegnsiandomly wdistribytes into mongnobphyll taeatimertrgraups witlefs a
part'ﬁcul ar proli fe[{,]ﬂCt i/ve di sease will necessarily be 20 varied dependi ng on
t he host treated, &' 9'84Pe of adninistration and the severity of the
illness being treated. A unit dose in the range, for exanple) 1-200 ng/kg,

f -100 ng/ k f bly 1-10 no/kg i [ di ddi ti
01750 YIS Thot i desiian oabi ok 44st, ASRo MBSy AIsSObRd: o doraiimum
to 1 5 . . . obect e rigémum
one-or nor e ot hor 2uRart e, ) HEARRAELARNAE 0y RiGWEH ok 2eSian nor

preferred aspect off Chem meml__g)mmhb atdd"&a 6061 SS3 doher oL acl ude
WO 01177121 7 Cctober Zogﬂzl PCT/ S&01/ 00060 . adm ni st'eridglg;lméj %@pﬁ{%g&

according to the iPaline was added fo fdjlutenthee dnig sdiutiogearich thdelesasgaiade f r om

appygxi mately 1 to 200, mg/ kg. . Such conjoj pt treatment may be achi eved by
wayﬁgf si mul t aneol¥@® %ﬁg@ﬁ% 0 aoY°"§'é‘6a?€agé‘ Qb farrene grown of maice (5
i ndi vi dual conponggice rea : h i o] I oncol ogy
it is nornmal practice ?é)elts og‘p%onb?ﬁnrgﬁ'%nhg?é'dﬁp e(riﬁen(r%tI %Sﬁgéhﬁqqlotnr e%fment
to treat each patidimethylatetamide was tdssathan 83%iamalt thait offthe W=HAEY less

radi ot herapy and/ o& ﬁgﬁ?m t‘]__er ag ., In {)arti cular) it is known that
irradiation or trdd@Rente wHORMKIAtionnaf aJtest aganrtimgs carsied! aut juist tefionel ity
reduci ng agents cap; ngG h f hy [ issue within.a 10 tunor.
Therefore the effgg{e?\ggﬁegﬁtogf ﬂ1%g2(*:”(§'t'rr%lg'unds-ﬂg(%< t?%éet p%si ntWesy dlePtsd i s

expd8ted to be i nhntraperifoneatdn] intantther gahtmanit widups i Mide @R %Qiagf with
an anti angi ogeni c agent. In gﬁ]eral such chenotherapy may cover threé nmain
categories of therfafieying: thydlaxible ssgheduletasaregangmendedgianthe i literataieng

those believed to .0f, inhi bi tion of, vascyl ar_endot hel i a] growt h
factor 9VEGF, and_(g’ﬁ{rpg%gi\‘rg‘ﬁ'egpéle&gt%t E"Lgh_altoaz%srs?’ y? d?‘ﬁf%rle-n?t-n_ﬁbhaﬂﬁ'i SIS,
for exanpl e | i nom ‘deticanbémbDhy BeVélophieid @dld&VP%’clfrﬁthc?ébniﬁQﬂCﬁﬁbef' "
razoxi n.and thalidom de; (i % cytostatic agents such as antioestrogens (for
exanpl e t anoxi f en, Trals; @nshiAppreyal,al(Bsi feeherdrBido)ki Hamarman Presgolnd ene) )

proggstogens (for £xamml §y 1997 p 75-99.) to reach the most tolerated drug dose.

Day 8-11:  Tumor weights were estimated from two-dimensional measurement,
following the formula:

Tumor weight (in mg) = (a x b%/2,

' wherein a and b are tumor length and width (in mm), respectively.

25 The usual T/C value was used to assess the in vivo anti-tumor
activity. T refers to the total tumor weight of the treatment group

.(_including zeros), whereas, C refers to the total tumor weight of the

non-treatment control group (including zeros). According to the NCI

(National Cancer Institute in USA) standard, a T/C value of 42% is



megestrol acetate), aromatase inhibitors (for exanple anastrozol e)

| etrazoi e, vorazole and exenestane), antiprogestogens, antii@igsaeos (for
“exanpl e '[je, ni | ut am de, bical utam de and cyprotergne acetate)) LHRH
agoni st s‘{lgﬁgﬁa{% agoni sts (for exanple goserelin acetate, FEHSEOIPYE ang
buserelin), inhibitors of 25 testosterone 5a-di hydroreductase (for exanple
finasteride), anti-invasion agents (fd-exanple netall oproteinase

inhibitors |ike mari rrﬁsta% and_i nhi bitors of urokipase plasm noge,n
activator recept ofoPBRErGd Sjontficant ANtHUMAr Acvityr o HCr ¥@luer<1Q%ds axanpl e
i nhibitors of epi : ), fibroblast growth factor
(FGF), platelet dgﬁ'vedorg{)gngm??tpg%{:@{e éaﬁ%ﬁhepat ocyte growm h factor such as
EGF 7 Cctober 2004 ' WO 01/77121 PCT/ SG01100060 -20 receptor tyrosine

ant prol | er srernafe il dfnb0i iR iRt R et iehiaBiauh add useq
| n medi gali(dppeAionYdppECHY 25isaipheRyBABLHNIAS)cfie) VAP koA h@lkahes | i ke

met hotrexate and ral titrexed, fluoropyrindines uor our ac purine
and B a@sHYiEs wesa alle inpludasddindheds vive testablatls i2dsymmarizes theantibarmbi ot i cs

(for ex e [ nd ant hracyclines |ike doxorubi cin,
daunow%%ﬁ{’ﬁs%g?&%)bfﬁxéﬁgﬁfﬁar ubi cin, mtomycin-C, dactinonycin and

m t hramycin); platinumderivatives (for exanple cisplatin and carbopl atin);
al kyl ati ng agents (for exanple nitrogen_mustard, nelphal an, chloranbucil,
busul phan, cycl ophospham de) i f osf ;Agabﬁ 20 nitrosoureas and thi ot epa) ;
antimtotic agents (for exanple vinca alkaloids |like vincrisitine and
‘taxoids like taxol and taxotere); topoisonmerase inhibitors (for exanple
--épi podd Gotplekex! ns |1 KMETDRRMoURgRNd MITOP QAT ) aMEIQCFNE,LANT
topotedqan). The pharmaceutical conposition of the present ihvention nhy
i ncl udg (@p-115 ef fectiveSBunmor cell growsd=i nhibiting afunt of a conmppund
of forrlibg ‘1) a diluent, or an inert pharnaceutically acceptable carrier)
and may $h the form 3P a solution of%he active comfonent in a nin{mal
vol ume QFis lamj[ nytacetagyde(i=3% v/ v) gunu' et urre—of—Eremaphor =EL
(1-2% v v'?l, iluted up to the volunme for adm nistrati on with normal $aline
sol uti qrjAudppe)jetiditionp it is noteworyfny that the actygal optinmal dogages
of thelconpounds of formula 1 in the conposition for admnistration will
vary according to the particul ar conpound bei ng used, the treatnent
duration | host--bei t d. The route of internal admnistration
shoul d b&"ﬁﬂﬂg@?é{ﬂ?‘%@‘%&i‘ﬁ%ﬁﬁ? an effective tunor cell growth-inhibiting
amoymt oFTiche hVErage MG W ' ' [ herg of
t he host a;r(ljc; t(ﬁggﬁgr contacts ?ﬁg@ﬁ%ﬁ%ﬁg&ﬁ/ﬁﬁ%@gu@mﬁﬁ ?Frozti on
schedul eontrolpupg xat¥pt ed to nminimi ze toxicity to the host, as recommended
inthe literature (Corbett, T.H; Valeriote) F.A ; LoRusso, P.; Polity, L.;
et._al. in "Anticancer Drug Devel opnent Cuide: preclinical Screening,
%;I inical Trials, and Approval", (Ed. Teicher, B.A ), Humana Press Inc.,
“Totowa) NJ, Basddonbiie 4304 e Bidférdd lcorddourRYY di igh Bt
PCT/ S&Q1/ 00060 The fol |l ow ng exagpl es whi ch ilf’l'?%s?lrsg{aééyﬁEQhem ca’lln%s
pr epar atadhivities agaipsuthis mirinerlymphoma) madel.ndCompatesl twiiké twedpasitive ni t i ng

h h f. Al [ [ . EXAMPLE
E 1e1§ COpc%nttro?sr, ?Rey are as Sactki\?%grc?ép%t?ns ar?crl ?nc;rg a%ﬁ\% ?ﬁ;n [cﬁj\eur&lbgé)il]%el. As for ?

a, 4a, ba , : 5 il di 1 i PRGNl | z46:.(,Et rbonyl
2 ohenye Ao SutvEldacnts (61N SYRAC R Citblah), Wi AdHY allelS L AuER 00!
i n accorafdong-teim survieedehicecaffertdnes beurse rof Idheimotherapys afdembst of theil88)

Vol . 37, page 6399. A m xture of ethyl propionate
were actually cured from the cancer. “For the K36 lymphoma model, a long-term

survivor is defined as a mouse that survives for more than 50 days from the date
20  of tumor implantation (the median life span for the AKR mice in the non-treatment
control groups was around 20 days after the tumor implantation). A mouse that
.survi\_}es for more than 70 days without' palpable tumor mass can be considered
.cured from thé 'disease. The long-term survival ratio in those three groups usually

ranged 20-40%. Moreover, the cure from the cancer is only caused by the drug



(0.98g, 10mmol ), diphenyl phosphine (1.86g) 10mmpl) and gl acial acetic acid
(0.6g, 10mmmol) in dichloromethane was stirred at room tenpepabbé@obgr 2
‘days. The solvent was renoved under reduced pressure to give a black
residue. This material was chronatographed on a silica gel colum (50g, '
40- 63nm) tolls7 #5 1 di chl oronet hane- hexane (1:1 v/v) as the Skg, 4/ glng t he
tertiary phosphine (diphenyf[(E)-2-(ethoxycarbonyl)vinylJ 28%’3@3
air-sensitive colourless oil: 1.409g (SOW‘yleId) 3'P NWR (CDC13): 8 10 9.
The starting material perchtorato

TR bt s et

treated Whice ddeR A tHeanatuR BB BIY KSS aﬁﬁ garboxyl ate substi tuted
phospi ne) generated above (0. 30g, 6 roomtenperature for 2h. The

solution was then concentrated to ca 10rrL Upon sl ow addi tion of diethyl

C(R - 10 [ 1 {di ni ROpteR GAeD dbieed Tovelo [orCHYY, HadtBmehis, e TBed) i e s
[ 5- (di phesepbnaaqspmmo¢ év@iududmtéwble@ (oetﬁg, FMCANAOGRI )1 7aghiAsY thd PRasphabi

cycl o] 2.2. 1] kept - 2- ene- P5, P7} al I adi um per chl or Bt e was obtai ned as
col o |es!xmpbpm§ws ® PauRSID b sesting Bt m-d iplendgs ggjelvebs isgoExcludedagams 7

0 5. crod e%é%%%ﬁ@%ﬁ%&%ﬁaq%g VES. RS S 1Broekt APy oy

di ssol vi nihsiehig oEe |16 UNAlcaKtridls, 2h a@eﬁ‘t?ramb)rebéh éé”‘ih”é? i%gir{uﬁﬁ ) aci d

(30nL, 70% . Addition of the acidic Solution to crushed i|ce owed
by treat thatmast tolerated Idose ioha drealthy (Youhy mousg. siioiothatga\olinicatly disgifiiior o
conpl ex

(a, 4; 5{%%“@“%&3‘? E?zjﬁ}%%ﬁm%wum{ﬁm ?&%iﬂ&@ﬂ%ﬂﬁmﬁma et ho
xycagf@onybyeié (BN dbeErhdns = 2 - i um
(11)) asMa w%i(te pregl pI tatfe) ?%QIGQC)%I(;U e gole]q‘eex‘f%gg%%%%ggugﬁ K?% Y ed
of f) waslmaddel atithves dosdge levilnwijth 067 dtebﬁéménté?: at 540186, and24 umol/kg in
recrystal L%esed from 10 dichl or onet hane- di et et her as pal e yell ow bl ocks:
0. 35g (9495 weerpgaryevalugiion: chig rgsult 583%'@‘(6@5" Tabte 3z)pPP=4. OHz, P5), 133.4
(d, 1 P) 2JPP=4.0+z) P') [a]p +76.7 (c 0.5, CHzO2), np 272-275 C

Li beration of the desired di phosphine fromthe dichloro conpl ex was

achi eved by treating a dichl oronet hFABLESBL) sol ution of the dichloro

conpl ex (0.32g) 0.5mml) with 15 potassium cyanide (2.5g, 40mml) in water
(10nL) at roomtenperature for 15 mn. The organl c layer was separat ed from
the m xt[(g Wasded Wi th water md—drie WgSO4—Upon
removal of tﬁe sol vent, the di pc?]sé hql Q?T q-/ev(ﬂ,‘)

a, 4a, 5a( R) 6~ (S), 7R) - 5- (di phefmyl phosphl no) - 2, 3-.di met hyl - 6- (et hoxy-car Qonyl
) 7-pheryl-7-phosphabi cycl o[ 2. 2. 1] kept - 2-ene) was obtai ned as an
ai r- sendi®Wk 20 ~ col ourless @ 1: o, 20g (86% yiel d2 3'P NVR (CDCI 3): |8
-4..4 (dq, 1 P, 2JPP=70. 5Hz, P%4 103.8 (d, 1 P, 2J|§I§ 70.5Hz, P')) (a]pd
+204.5 (fc 0.5, CHzd 2). -

54 6
(R 36 14
24 38
15 In this multi-dosage test, both (S,)-1 and (R,)-l were still highly active in vivo

against the murine K36 lymphoma at the two dose levels of 54 and 36 umol/kg,

and some mice were actually cured from the cancer after one course of

chemotherapy. However, at tﬁe dosage level of 24 pmol/kg, they showed
~ moderate activity.

20 - The anti-tumor activities of (S))- and (R))-I were also assessed against

-advanced K36.lymphoma model. Also, the active positive control, cispiatin, was



7 Cctober 2004 WO 01/77121 - 23 EXAMPLE 2 PCT/ SGOL/ 00060

,-((1la, 4a,5a(R),6a(S), 7S) - 5- (D phenyl phosphi no) - 2, 3- di netfhitydtotser Ge0hoxycar b
..onyl)-7-phenyl - 7- phosphabi cycl o[ 2. 2. 1~hept - 2- ene- P5, P7} bi s [chl orogol d(1)]
ie (SP)-1 5 To a solution of (1

a, 4a, 5a( Ryo®i3121 . 7R - 5- (di phenyl phosphi no) - 2, 3di net hyl - Eﬁ g@% bonyl ) -
7- phenyl - 7- phosphabi cycl o[ 2. 2. 1 ] hept - 2- ene (Exarrpl el) (0 2 §</ 5 mmol)
i n dichl oronet hane (15nL) was added a s&l ution of chl oro(dinethyl
sulfide)gold(l) (0.29g, 1 mmvl) in the sanme solvent (15nmL). The reaction

m xture kL.l N darkness for three hours (at room 10
t enper at \lﬁ:}é g%hgﬁ@ﬂ? Ega%%.%ﬁpon renoval of the resulting dinethyl sulfide
and the sol vent under reduced pressure at roomtenperature t he residue was

CoystaLl o0 e eI R e S BB L o
0.7 0.8
555l G Gk 0 b o

Olq—|2|ve|) slt?gé (ra tl.'ﬂhbl’ @maveégn mlwa(aaﬂzﬁghwm x38 4ndh @and rltgaﬁéétlmated y.
al i cyg ics d, ~ , aromati cs
Anal . 2Cal RYFrRge Q@M@A@wmm&% mBeDye tp the &—*xtrﬁﬂmsbg}astgwtb ofithe. 4.

EXAI\/PLE
= a3, Sa( 338 mpbra, the dguble fim is around 1 day).there was fmited S, (4R 19 ony1 )
E ;p §’h$”¥ | days) rtlos?ﬁwmte%m(bo@r&gzciddég@to thee hfostIolBratelli leVélh ibefste cthe (tuhdori ©

o a solution o
a, 4a, 5a( E!)e@gs(l@)t0¢SP1931Qdglﬁﬁeﬂyﬂ’qmﬁ)@ptﬁemﬂsg tiiany dyug dratmeoky - barthisny| ) -
7- phenyl - 7- pho ene 25 epant i qner , of.. Ex le 1
[whl ch may® )gge 6%%&! ﬁé%lmgfpﬁ& ﬁﬁe%t’ﬂ'&e %ebeé@gﬂs[gq%c eri al
"t e. qperc
(9)- 1772 B ratin e ey %"’ﬁaeBH? m'%mwe g Seementiased o 7 ey,
sphol e- P] ma¢¢mmanmr(e1d¢$ag@ 02 ¢g;,plaﬁnr6wmh¢reaaedl ito [ 238 ook dn ethl{s Jtést)rvlthas
added a s utlon %&ﬁ%%ro(dl met h sul fide)gol d(t) 7 COctober 2004 WO
0i /77121 ¢ é ?Hﬁ*ﬁ?ﬁ')’spfﬁqfhe same solvent (15ml.).
The reactlon m xture was aIIovved to stir in darkness for three hours (at

room tenperature of about 30C). Upon renopval of the resulting dinethy
sul fide and t hEhe sesulis: arervieyalised ie Eipuse ds sibiscobiions Hatthetin 65,3t am@XR;)He

he. pr od EPERES ottt e PILES R OAEE 30 8RG BRagrisibRo Rimetmmtsloc”

d R ; 13. 4
S5 by oy I AR g el b’

3JHH=7 manMW@fger trexgment. JHe BrebayS )LS%GBnQreas@d—l Lle:EiMJ)) of {SH)-8.and( m

ar omat | SRR Al s 1% espeshveli e vvabe il Soa sis sPrEpbaruRs)
modi fi cat waa%aawvs%ft@f%&ﬁdm&ﬁwat%)n%naméman&%aéé traGtdd Rth'(8)-

splrlt of the present inventio
STy | survived for 48 days after tumour implantation. However, although cisplatin was

- pho

20  highly active in the primary screen, it did not inhibit the growth of the advanced
K36 lymphoma at all. '

One aspect of the invention relates to pharmaceutical compositions
including compounds according to the invention and a pharmaceuticaly
acceptable diluent or carrier, examples of which are well known in the art. The

25 composition may be in a form suitable for oral administration, for example as a
tablet or capsule, for parenteral injection (including intravenous, subcutaneous,
intramuscular, intravascular or infusion) as a sterile solution, suspension or
-.emulsion, for topical administration as an ointment or cream or for rectal

.administration as a suppository.



as outlined herein. 7 Cctober 2004 WO 01/77121 CLAIMS 1. -25 A _
phosphi no-gol d(1) conpound of formula (1): X X Au_. Au R2 Ropgobdr2004: R R 4
'Rs X X A~ Au ~ R~ R3~~,". Rs PCT/ S&1/ 00060 wherein R ) R2, RSZ) R4 and
R5, each gi"lmz&h_rray be the sane or different, 5 are seP&EI(KH10906M t he
group consisting of hydrogen) optionally substituted al kyl, aryl, alkenyl,
al kynyl , hydroxyal kyl , al koxy, aryl oxyl8-carboxyal kyl, al koxycar bonyl ,
hydroxy, al kylthio, alkylsulfinyl and alkylsulfonyl; Z is hydrogen or a
functional grlbugenaral $healhoygepharmagepticalt ¢ampositior mayl be\Vreparadiirogen or

f [ : d X.i hal . C(F)3 Cl)3; i n optically
th :J\r/\gt L?ng%hﬁ%‘o@gﬁﬁﬁr 8?'h§£%fwf%ﬂg‘?’g%1e%'?%%;'phggpﬁi( ne2 gol ::I?I ? cogpl)und
according to claim1 wherein the functional I groluE for egch ?)f ﬁ) dY and Wis.
hyd | kyl , ) I , 15 . b I , - a] koxycar bonyl , r oxy,
 kyl thi o) al KGF sunt R Geat il duatsiyl D sorminisietse m-@ém-bumund

di : | Thi ' | r bpn_at ons.

3. A phouupfat et 2L M dURE i s thaO SR RGP ARG R apdieh et R

R2, B3, & thendarimalsiendgpeoxienitély Mdoom%%r afd B iriAldily SteRtddst 't ed
go

al kyl 20 or aryl group. 5. A~ phosphine- () conpound according to claim
4 wher ei hesapaiitically efPeQQV@amomoA ywit dose farm sucteas a tablet or capsule will

usually contain, for example 1-250 mg of active ingredient. Preferably a daily
dose in the range of 1-50 mg/kg is employed. However the daily dose will
necessarily be varied depending upon the host treated, the particular route of

10  administration, and the severity of the illness being treated. Accordingly the
optimum dosage may be -determined by the practitioner who is treating any
particular patient.

We have found that the compounds of the present invention possess anti-
poliferative properties (inhibition of cell growth) such as anti-tumor properties.
16  According to a further aspect of the present invention, an effective amount of a

compound according to the invention may be administered to produce an
antiproliterative effect and to treat the cancer.

As stated above the size of the dose required for the therapeutic or
prophylactic treatment of a particular proliferative disease will necessarily be

20 varied depending on the host treated, the route of administration and the severity
of the illness being treated. A unit dose in the range, for example, 1-200 mg/kg,

preferably 1-100 mg/kg, more preferably 1-10 mgl/kg is envisaged in addition to 1-
50 mg/kg.

The anti-tumor effect of the compounds of the present invention may be
25 applied as a sole therapy or may involve, in addition, one or more other

* substances and/or treatments.

Accordingly, in a further preferred aspect of the present invention, the

" process may further include



PCT/ SGO1/ 00060 R, RZ, and R3, is independently an aryl group, and each of
R4 and R5 is independently nmethyl. 6. A phosphino-gol d(!) 7qo¢restndos

“accordi t l.Laim4, wherein each of R, R2 and R3 is i tly an
optionalr\?g/)oglaﬁls? i tuted phenyl group. 5 7. A phosphi no-go?g?&%g%%%und
according to claim6 wherein the phenyl group is substituted with (1-4.C)

al koxy. 8. A phosphino-gold(1) conpourld-according to claim~ 7 wherein the
al koxy is nmethoxy. 9.. A phosphino-gol d(.l onpound according to any gne of
claim 6 to sA0NBISIRERG 4 RRPEN Heodiiords 16 inveriaRy SRt i b et

met hyl , ; r ; h Qs d(1) compound accordi ng
to clai mgggﬁﬁ?ﬁgéggﬁé%@%%pﬁgﬁ?agswgdﬁgb@ﬂ?ﬁ%n et hoxycarbonyl . 11. A
phosphi no-gol d(1) conpound according to claim1l, wherein R) R2 15 and R3

h |, d R= ' hl qr. N hoxycarbonyl, Z and W
ore hyar sgen SEhaBhiohte Rt by, e adtidued” 87 BVt SHiitAkoous
conpoundseqEstititil ner tsepitsited tRimihistlaibSofl the irldividdal Tdpnpdtesidi af)-tﬁglhd( 1)

e

conpound according to claim 11) which is an 20 SP enantioner. 14. -~
phosBhi ntreginent, ) loothe dield cefomadicplt oneolegynit is normal practice R @&senti oner .

01/ 77151 SSBPRERL SR S Onfeatrae) to et kb matiert YR cancay such

R3Vv. ~ R 4gig dort 15 m&ri = : < ALV - a1 5 R3
= aryl orésaal ?&'Jlnbié%ugn a%? 3? I Or@,aq&gﬁth%rgﬁg)ﬂgﬁ ‘ %‘réﬁgﬁtﬂgfapé’ 351#%@5!{!%‘&5%'130”61'
group Y knowor thahciriagtiationgr o ptré@tmentH with f antidngiogeénigr amd/of —vasdutgren or

F3 Cl)3.] ticall ti 1 c, f . |t thereof.
?6. A phBSHRP AR HeBC RIS o RatneB e ENE: o REPaNke fsser Wi 9
i i . . .

ol Kerdycatiimel [ Relofsy M BfrihhvonBec Bt the PoKpBINd; STIRE RS ipvention i,
phospi noegpécted) toclenapralezicby cdnjuintt treathwntwith vdittotiera®y) kib/or with an

antiangiogenic agent.

In general such chemotherapy may cover three main categories of

therapeutic agent:-

15 (i) antiangiogenic agents including those believed to act by way of
inhibition of vascular endothelial growth factor 9VEGF, and antiangiogenic agents
that work by different mechanisms, for example linomide, inhibitors of integrin

avp3 function, angiostatin, razoxin and thalidomide;

(i)  cytostatic agents such as antioestrogens (for example tamoxifen,

20 toremifene, raloxifene, droloxifene and iodoxyfene), progestogens (for example
megestrol acetate), aromatase inhibitors (for example anastrozole, letrazole,
vorazole and exemestane), antiprogestogens, - antiandrogens (for example
flutamide, nilutamide, bicalutamide and cyproterone acetate), LHRH agonists and
antagonists (for example goserelin acetate, luprolide and buserelin), inhibitors of

25 testosterone 5a-dihydroreductase (for example finasteride), anti-invasion agents
(for example metalloproteinase inhibitors like marimastat and inhibitors of

' urokinase plasminogen activator receptor function) and inhibitors of growth factors

(for example inhibitors of epidermal growth factor (EGF), fibroblast growth factor

| (FGF), platelet derived growth factor and hepatocyte growth factor such as EGF



groups contain up to 10 carbon atons 18. A phosphi no-gold(l) conpound ,
according to claim1l7, wherein R, R2 20 and ~3 are phenylh,oddbaando5 are
‘methyl, Z and Ware hydrogen and Y is ethoxycarbonyl . 7 COctober 2004 -28
19. A phb8PHTH3 gol d(1) conmpound according to claim 1, s&CIEE/PIEM
p,-{(1la, 4a,5a(R), 6[i(S), 7S)-5-(Di phenyl phosphirao) -2, 3- di net hyl - 6( et hoxy-ca
rbonyl ) - 7- phenyl - 7- phosphabi cycl o[ 2. 22D -] kept - 2- eneP5, P7} bi s

[chlorogol d(1)] ( '_(SPIZ_- ") .3 WO 01/77121 PCT/ SGOL/ 00060 p,-{(1

a, 4a, 5a(fgFeBlog(typsing) Igaginttiitors gindsssinedhrenrine kimase jhhibitetshoanyd car bony! )
- 7- phenyl - 7- phosphabi cycl o[ 2. 2. 1 ] hept - 2- eneP5, P7} bi s[ chl orogol d(1)]
("(RP)-1") 20. A process for the preparation of a phosphino-gol d(I)
conpound of 1fi}f orantipaolifeyatixeX antinedplaBlc ‘drugR and comBhatiosRheredt, R

Au, _.Au'~1- ~ R- R4 Rs wherein R, R2) R3) R4 and R5) each of which may
be the s 4 "a%"?greﬂ??h% s¢rhas antiraeipbglitesdiier ayample gntifolatest likey of

hydr oge 'é;%@él ' e . O Lkenyl . _al kynyl . .
hydroxy(r;l"l’n E;ﬂ/'fl'f’d a kox%'}égl@f%%?j’ g%%éék%’f‘@ﬁés éﬁ‘ﬁﬁ%ﬁ’f%’ l', W(ﬂeoﬁnd
al kybt hi adersdsine anatogybs and Sitdsihe arasinysidey: drfitiier a9flofés Fof ?ﬂ?&h ppal
group; Y is hydrogen or a functional group; Wis hydrogen or a functional
group; &ihe Nepmygingaapdantuacyglings mgerz]:np@;prubmandepnpmcm apm’;&bmncand
i C . | t. f: whi Qeess conpr) ses reacting a
Egﬁgg‘uﬁdlfdgfquugﬁLﬂﬁ?@#q-@aa?qﬂngwgfrgang rmlﬁ1ramyc:mr)r,ppfa%mum Senvatl\lcles (for
example cisplatin and carboplatin); alkylating agents (for example nitrogen
mustard, melphalan, chlorambucil, busuiphan, cyclophosphamide, ifosfamide,
10  nitrosoureas and thiotepa); antimitotic agents (for example vinca alkaloids like
vincrisitine and taxoids like taxol and taxotere); topoisomerase inhibitors (for

example epipodophyllotoxins like etoposide and teniposide, amsacrine and
topotecan).

The pharmaceutical composition of the present invention may include an

15 effective tumor cell growth-inhibiting amount of a compound of formula {, a diluent,
or an inert pharmaceutically acceptable carrier, and may be in the form of a
solution of the active component in a minimal volume of dimethylacetamide(1-3%,

viv) and a minimal volume of Cremaphor-EL (1-2%, viv), diluted up to the volume

for administration with normal saline solution.

20 In addition, it is noteworthy that the actual optimal dosages of the
compounds of formula 1 in the composition for administration will vary according to
the particular compound being used, the treatment duration, and host being
treated. The route of internal administration should be selected to ensure than an
effective tumor cell growth-inhibiting amount of the active component crosses the

25 physioldgic_al ‘barriers of the host and thereby contacts the tumor. The flexible
drug administration schedule should be adopted to minimize toxicity to the host,
as repommended in the literature (Corbett, T.H.; Valeriote, F.A.; LoRusso, P.;

Polin, L.; et. al. in “Anticancer Drug Development Guide: preclinical Screening,

_Clinical Trials, and Approval”, (Ed. Teicher, B.A.), Humana Press Inc., Totowa, NJ,



gal d(1) conpound to form a phosphi no-gold(l) conmpound WO 01/77121 -29 R
R RRRRAZRE~R3~"" ZRj , 4~w~~v Vv RRS (IlIl) 7%6&abehren)2004

- PCT/ SGO]‘{’@E]I}? (,')l X\/nerei n R) Rz, R3, R4 and R5, each of which nmay be the sane
or diffe ? %le selected fromthe group consisting of R$dfX§an006o
optionally substituted al kyl, aryl, al kenyl, al kynyl, hydroxyal kyl, al koxy)
aryl oxy, carboxyal kyl, al koxycarbonyl-215 hydroxy, alkylthio, alkylsulfinyl
and al kyl sul fonyl > Z is hydrogen or a functional group; Y is hydrogen or a
function&?%rﬂ)ﬂ%‘,%@)ﬂd Wis hydrogen or a functional group; 10 21: The
process according to claim?20, wherein the halogold(l) conmpound is a

chl oro(di nethy sul fide)gold(l) conpound. 22. The process according to claim
21, wherein an (SP)- ligand of fo PLES is reacted with the hal ogol d
compound. 15 23. The process according to claim21 wherein the hal ogol d(1)
conpound i s regact

i.th ; ) .
(loc, 4a, 5a(R) /e¢ 3?@?% - 8x3mpiese Whigh olllysirate) the 3chemigaly prapasationy ofir bony

o ol b nESTRGHBGEER R Shentt b BEBBhsIET s yping 1 KPR A n°
t he jal om?hgb@mgmjn dégreBeCanitipfrads. according to claim 21 wherein the
hal ogold (1) conpound is reacted wth (1

a, 4a,5a(S), 6~ (R), 7S) - 5- (di phenyl phosphi no) - 2, 3di net hyl - 6- (et hoxy- car bonyl )

- 7- phenyl - 7- phosphabi cycl 0[ 2. 2.1 ]k x@gm 6. The process according to
any one of clainms 20 to 25 wherein telfaie cggrp‘gunds are reacted in a

non-reactive organic solvent for a tinme sufficient and 7 Cct ober 2004 WO
01/ 77121 -30Q, at t er suffjcient to permt the conpounds to fully
eact - 2por) o) 2R sdiobSayiphospiig 2 -ty be-(ethexe n t he
conpounds are carbonyl)-7-phenyl-7-phosphabicyclo[2.2.1]hept-2-ene

The above ligand was prepared in accordance with the method published in

10  Inorganic Chemistry, 1988, Vol. 37, page 6399. A mixture of ethyl propibnate

(0.98g, 10mmol), diphenylphosphine (1.86g, 10mmol) and glacial acetic acid

(0.6g, 10mmol) in dichloromethane was stitred at room temperature for 2 days.

The solvent was removed under reduced pressure to give a black residue. This

material was chromatographed on a silica gel column (50g, 40-63mm) with

16 dichloromethane-hexane (1:1 viv) as the eluent, giving the tertiary phosphine

(diphenyl[(E)-2-(ethoxycarbonyl)vinyl]phosphine) as air-sensitive colourless oil:
1.40g (50% yield). *'P NMR (CDCL,): 5 -10.9. '

The starting material perchlorato (R)-1-[1-(dimethylamino)ethyl]-2-
naphthalenyl-C,Nj}{3,4-dimethyl-1-phenyl-phosphole-P]palladium () (0.63g,
20 1.06mmol) in dichloromethane (30mL) was treated with the tertiary phosphine
(ethyl carboxylate substituted phospine) generated above (0.30g, 1.06mmol) at
room temperature for 2h. The solution was then concentrated to ca. 10mL. Upon
slow addition of diethyl ether to the concentrated solution, the desired pélladium
complex, {(R)-1-[1-(dimethylamino)ethyl]naphthyl-C2,N}{(1«.4c,50(R),68(S),7S)-

25  [5-(diphenyl-phosphino)-2,3-dimethyl-6-(ethoxycarbonyl)-7-phenyi-7-
'phosphabicyclo[2.2.1]hept—2-ene-P5,P7} palladium (i) perchlorate was obtained
as colourless prisms: 0.84G (90% YIELD), *P NMR (CDCL,): & 53.2 (d, 1P,



reacted in a solution of dichloronethane at anbient tenperatures for a
period of approximately 1 to 5 hours. 5 28. The process agquighda@obs claim
'27 wherein the conpounds are reacted for 3 hours at about 30C. 29. A .
pharmaceutical conposition conprising an effective anount of a

phosphi n conpound of forrmula (I) in an optically ' r.racemc
form 10%'09@2%%2 maceuti cal ly acceptable salt thereof ang@@kb\ﬂﬁo&so
pharmaceutical ly acceptabl e dil uent or ,gar rier. 30. The pharnmaceuti cal
conposition according to claim29 wherérn the conpound is (SP)-1 or (RP)-1I.
15 31. The phan taal BRPS| i according to claim29 wherein the
conmpound ‘?Pg g?%ﬁ%tog?) %%3 one %’f_lgt?F)éi mse 2 to 18. 32. The pharnmaceuti cal
conposition according to claim30 in a unit dosage form 33. Use of a
phosphi no- gol dhie) napithglandne fadxiiiany lveay fomovediechepiose@ctiye R byadissofring
racem c form or a pharnmaceutically acceptable salt thereof in the ~-~
manuf act dhe above saraplexn®mg.tQp7meaol) in carcentriad sWHrieracis (30mL, 70%).

ti- | o ' ffear | d el .
phosphi nicIoHieft Y TR ol S BRES AD0ET oloddd LY idoBas, withcom
forms or lighigar cirerdé | ¢alSy. adedphmbl)e gevet ther didisloRy odurdiplexn @EP2R2an
anti-proliferative effect in a warm bl ooded animal. 35 Use of a
phosphi nd1gdloafafR)GHBIIIR]-dichtasetbn(diphanylphosphing)t2, 3dimethyl-8- Cct ober 2004
WO 01/77121 -31  PCT / 00Q60, act.i ve. 1 g f .
phar mace 3‘?&\%}'?‘3’/}3&%@% ‘P’éYq%gP'PgﬁcF}\'i?\rf@&%'Pfﬁﬁr M&a%?%‘%i%n PRlladidT ament
f i(yt i : hQaMP: d
of 1 or mul 5 3 WRSBRGAETTIRE onlle COrfiplek Mnf WERRLIGAL iblea GfTPOLT
phar macewasted withogateraBl e 1Omlt) and ettdnal(3tJd0mL), and recrystallised from

10  dichloromethane-diethyl ether as pale yellow blocks:

*

0.35g (94% yield), *'P NMR (CDCly): 6 35.2 (d, 1P, 2Jpp=4.0Hz, P%), 133.4

(d, 1P, 2Jp=4.0Hz, P") [a], +76.7 (c 0.5, CH,Cl,), mp 272-275 °C. Liberation of the
desired diphosphine from the dichloro complex was achieved by treating a’
dichloromethane (20mL) solution of the dichloro complex (0.32g, 0.5mmol) with

15  potassium cyanide (2.5g, 40mmol) in water (10mL) at room temperature for 15
min. The organic layer was separated from the mixture, washed with water (3 x
10mL) and dried over MgSO,. Upon removal of the solvent, the diphosphine
((1a,40,50a(R),6B(S),7R)-5-(diphenylphosphino)-2,3-dimethyl-6-(ethoxy-carbonyl)-
7-phenyl-7-phosphabicyclo[2.2.1]hept-2-ene) was obtained as an air-sensitive

20" colourless oil: 0.20g (86% yield), *'P NMR (CDCL,): § 4.4 (d, 1P, 2J,,=70.5Hz, P%),
103.8 (d, 1P, 2J5p=70.5Hz, P7), [a],= +204.5 (c 0.5, CH,Cl,).



treatment of cancer. 37. Use according to claim35 or 36 wherein the cancer
is tunorous. 10 38. Use according to any one of clainms 337tQct@erohes ei n the
.. phosphi nogol d(1) compound is (SP)-1 or (Rp)-1. 39. Use according to any one
of claims 33 to 37 wherein the phosphino gold(l) compound is according to
any one Qfogi/Msp 2 to 18. 15 40. A process for produci Ngp@fisGo1/60060
anti-proliferative effect in a warm bl ooded animal in need of such
treatment conprising adnministering to _sgid animal an effective anount of a
conpound of a phosphi no-gold(1) conpound of fornmula (1) in an optically

active or racemic form 20 or a p WtE | I y-acceptabl e salt thereof.
41. The process according to clai mrE4 ereiczhl t he phosphi no-gol d(1)

compound is (SP)-1 or (Rp)-1. 42. The process according to claim 41,
~Wwherein theupfiay, Jﬁ@@@d{lR) GB(S)Z'I'S)C@J(!DQﬂidnyQﬁhb§pﬁﬁm)-fﬂ Slcﬁm%ihyllﬁf(eﬂfbiy-dosage

in the range of fromapproximately 1 to 200 ngl kg. 43. A process for
treating cancetrarbbnall)pbinhenlyl-Eepm!’pmmcndh[aﬂs‘t]beph@-emﬁ B7}aisi ent an

effective amount of a phosphi n of formula (I) in an
“optically active or racenic forﬁﬁ g&*‘fﬁﬁ%’ﬂt i cal l y-acceptabl e salt

t hereof. 30 7 October 2004 WD 01l 77121 -32 PCT/ SGG/OOOGO 44. The process
according to claim43 wherein the cancer i s tunmor he pr.ocess

accor@ing to cl@i i@ 48Qkptianei oft h@%ﬁbéﬁ{ﬁRhéﬂ(ﬁﬁﬁﬂ)ﬂ (@@hﬁﬂﬂﬁboﬁﬁh'(‘%ﬁ 3 or

Conpos ¢ AR hBERETGRIRT Bretvt Paodbibmareie s bargpeRoo, oo o2

e el 1 e e e e Dt e e AeoRn of.

r adi ot her@lpjgroddmeihylv\swlﬁde)g@ld(l) (0.29g, 1mmol) in the same solvent (15mL). %’he

reaction mixture was allowed to stir in darkness for three hours (at room

10 temperature of about 30°C). Upon removal of the resulting dimethyl sulfide and
the solvent under reduced pressure at room temperature, the residue was
crystallized from dichloromethane and diethyl ether to obtain (Sp)-1 as colorless
prisms: yield 0.25g (54%); m.p. 227-229°C (dec.); [a], =+77° (c=0.7, CH,CL,); *'P
NMR (CDCL): & 42.2 (d, 1P, J,,=13.4 Hz, P°), 100.8 (d, 1P, J,,=13.4 Hz, P"); 'H

15 NMR (CDCl,): 8§ 1.21 (t, 3H, 3Jy=7 Hz, OCH,Me), 1.25 (s, 3H, C=CMe), 1.68 (s,
3H C=CMe), 3.4-3.7 (m, 4H, alicyclics), 4.03 (q, 2H,.°J,,,=7 Hz, OCH,Me), 7.2-8.2
(m, 15H, aromatics). Anal. Calcd for C,5H;,Au,CLO,P,H,O: C 36.5, H 3.4; Found:
C 36.5, H 3.4.

EXAMPLE 3

20 p-{(1a,40,50(S),6B(R),7R)-5-(Diphenylphosphino)-2,3-dimethyl-6-(ethoxy-
carbonyl)-7-phenyl-7-phosphabicyclo[2.2.1]hept-2-ene-P5,P7}
bis[chlorogold(l)] ie (R,)-

To a solution of (1a,4a,50(S),6B(R),7S)-5-(diphenylphosphino)-2,3-
dimethyl-6-(ethoxy-carbonyl)-7-phenyl-7-phosphabicycio[2.2.1]hept-2-ene (the
25 enantiomer of Example 1 which may be obtained by using the other hand form as
the starting material i.e. perchlorato (S)-1-[1-(dimethylamino)ethyl]-2-naphthalenyl-

' C,NJ[3,4-dimethyl-1-phenyl-phosphole-Pjpalladium (lf)) (0.24g, 0.5 mmol)
dichloromethane (15mL) was added a solution of chloro(dimethyl sulfide)gold(l)



adm ni stration of a therapeutic agent selected fromthe group consisting of
anti angi ogeni ¢ agents, cytostatic agents, and anti-prolifer@iins 2004
"anti-neopl astic agents, and conbinations thereof. 48. The process according
to claim40 wherein the phosphino-gold(l) 15 conpound is according to any
one of clywbgs7A280 18. 49. The process according to clai "}’ﬁi‘/sgaf@%' n the
phosphi no-gol d(1) conpound is according to any one of cl ai
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wherein R,, R,, R;, R, and R;, each of which may be the same or different,
5 are selected from the group consisting of hydrogen, optionally substituted alkyl, '

aryl, alkenyl, alkyny!, hydroxyalkyl, alkoxy, aryloxy, carboxyalkyl, alkoxycarbonyl,
hydroxy, alkylthio, alkylsulfinyl and alkylsulfonyl;

Z is hydrogen or a functional group;

Y is hydrogen or a functional group;

10 W is hydrogen or a functional group; and
X is a halogen or C(F), or C(Cl),;

in an optically active or racemic form; or salt thereof.

2. A phosphine-gold(l) compound according to claim 1 wherein the
functional group for each of Z, Y and W is hydroalkyl, alkoxy, aryloxy,
15  carboxyalkyl, alkoxycarbonyl, hydroxy, alkylthio, alkylsulfinyl or alkylsulfonyl.

3. A phospino—gold(l)' compound according to claim 2 wherein. alkyl

groups contain up to 10 carbon atoms.

4, A phosphino-gold(l) compound according to claim 3, wherein each of
R, R, R;, R, and R; is independently hydrogen or an optionally substituted alkyi
20 or aryl group.

5. A phosphine-gold(f) compound according to claim 4 wherein each of
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6 A phosphino-gold(l) compound according to claim 4, wherein each of

Ry, Ryand R, is independently an optionally substituted phenyl group.

5 7. A phosphino-gold(l) compound according to claim 6 wherein the
phenyl group is substituted with (1-4C) alkoxy.

8. A phosphino-gold(l) compound according to claim: 7 wherein the
alkoxy is methoxy.

9. A phosphino-gold(l) compound according to any one of claims 6 to 8,
10 wherein each of R, and R; is independently hydrogen, methyi, ethyl, propyl or
butyl.

10. A phosphino-gold(l) compound according to claim 9, wherein Z and

W are hydrogen and Y is an ethoxycarbonyl.

11. A phosphino-gold(l) compound according to claim 1, wherein R,, R,
15  and R, are phenyl, R, and R; are methyl, X is chloro, Y is ethoxycarbonyi, Z and
W are hydrogen.

12.  An optically active isomer of a phosphino-gold(l) compound
according to any one of claims 1 to 11.

13.  The phosphino-gold(l) compound according to claim 11, which is an
20 S, enantiomer.

14. ° The phosphino-gold(l) complex according to claim 11, which is an R,
enantiomer.

15. A phosphino-gold(l) compound of formula (1)
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. wherein R, = aryl or alkyl
i R, = aryl or alkyl
5 R, = aryl or alkyl
R, = aryl or alkyl
R = aryl or alkyl
Z = H or functional group
Y = H or functional group
10 W= H or functional group

X = halogen or C(F,) or C(Cl),
in an optically active or racemic form;

or a salt thereof.

16. A phosphino-gold(l) compound according to claim 15 wherein the
16  functional group is hydroalkyl, alkoxy, aryloxy, carboxyalkyl, alkoxycarbonyl,
hydroxy, alkylthio, alkylsulfinyl or alkylsulfonyl.

17. A phospino-goid(l) compound according to claim 16 wherein alkyl

groups contain up to 10 carbon atoms

18. A phosphino-gold(l) compound according to claim 17, wherein R;, R,
20 and R; are phenyl, R, and R; are methyl, Z and W are hydrogen and Y is
- ethoxycarbonyl.
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5 . p-{(1a,4a,50(8),6B(R),7R)-5-(Diphenylphosphino)-2,3-dimethyl-6-
(ethoxy-carbonyl)-7-phenyl-7-phosphabicyclo[2.2. 1]hept-2-ene-

P5,P7} bis[chlorogold(1)] ((R,)-1")

20. A process for the preparation of a phosphino-gold(l) compound of

formula (1)
X x ! X X
Au_dy R, ' g, Audu
' 2
“Ry Ry,
Ry : R4
Y \5\1 |
RS : . R5
10 !
wherein R,, R,, R3, R, and R;, each of which may be the same or different,
are selected from the group consisting of hydrogen, optionally substituted alkyl,
aryl, alkenyl, alkynyl, hydroxyalkyl, alkoxy, aryloxy, carboxyalkyl, alkoxycarbonyl,
hydroxy, alkylthio, alkylsulfinyl and alkylsulfonyl;
16 Z is hydrogen or a functional group;
Y is hydrogen or a functional group;
W is hydrogen or a functional group; and
Xis a halogen C(F), or C(Cl),;
in an optically active or racemic form; or a salt thereof;
20 ~ which process comprises reacting a compound of formula (lil) with a halo

. gold(l) compound to form a phos_phino-gold(l) compound
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compound is reacted with (1a,40,50(S),6B(R),7S)-5-(diphenylphosphino)-2,3-
' dimethyl-6-(ethoxy-carbonyl)-7-phenyl-7-phosphabicyclo[2.2.1]hept-2-ene.

26. The process according to any one of claims 20 to 25 wherein the

25 compounds are reacted in a non-reactive organic solvent for a time sufficient and
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15 31. The pharmaceutical composition according to claim 29 wherein the

compound is according to any one of claims 2 to 18.

32. The pharmaceutical composition according to claim 30 in a unit

dosage form.

33. Use of a phosphino-gold(l) compound of formula () in an optically
20 active or racemic form, or a pharmaceutically acceptable salt thereof in the

manufacture of a medicament for use in the production of an anti-proliferative

effect in a warm blooded animal.

34. Use of a phosphino-gold(l) compound of formula (l) in an optically
active or racemic form, or a pharmaceutically acceptable salt for the production of

25  an anti-proliferative effect in a warm blooded animal.

35 Use of a phosphino-gold(l) compound of formula (1) in an optically
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39. Use according to any one of claims 33 to 37 wherein the phosphino-

gold(l) compound is according to any one of claims 2 to 18.
15
40. A process for producing an anti-proliferative effect in a warm-blooded
animal in need of such treatment comprising
administering to said animal an effective amount of a compound of a
phosphino-gold(l) compound of formula (I) in an optically active or racemic form,

20 or a pharmaceutically-acceptable salt thereof.

41. The process according to claim 40 wherein the phosphino-gold(l)
compound is (S} or R ).

42. The process according to claim 41, wherein the pharmaceutical
25  composition is administered in a unit dosage in the range of from approximately 1
to 200 mg/kg.

43. A process for treating cancer of a patient comprising administering to
~ said patient an effective amount of a phosphino-gold(l) compound of formula (1) in
. an optically active or racemic form, or a pharmaceutically-acceptable salt thereof.
30



10

15

7 October 2004

WO 01/77121 PCT/SG01/00060
-32-

44.  The process according to claim 43 wherein the cancer is tumorous.

45. The process according to claim 44 wherein the phosphino-gold(l)
compound is (Sy)-l or (R)-1.

46. The process according to claim 45, wherein the phamaceutical
composition is administered in a unit dosage in the range of from approximately 1
to 200 mg/kg.

47. The process according to claim 46, wherein the pharmaceutical
composition is administered conjointly with radiotherapy and/or with the
administration of a therapeutic agent selected from the group consisting of anti-
angiogenic agents, cytostatic agents, and anti-proliferative anti-neoplastic agents,

and combinations thereof.

48. The process according to claim 40 wherein the phosphino-gold(l)
compound is according to any one of claims 2 to 18.

49. The process according to claim 44 wherein the phosphino-gold(l)

compound is according to any one of claims 2 to 18.



