COMPOUNDS FOR PHOTODYNAM C THERAPY Technical Field
Thepresenti nventi ongeneral | yrel at est o phot odynendo therapy, |In part.icul ar
the present invention relates to novel transition netai-Ilioand conpl exes
tor use in photodynam e therapy. Background JCPhct odynam c therapy (PDT)
has been used widely in the treatnent of a variety of cancers including,
cut aneous cancers, Karposi's sarcomm, esophageal cancer and non -small cel
| une: cancer, POT involves the |l ocalization of a photosehsitiue

nmol ecul e (for exanple, a porphyrin) at a tunmour site, followed by optical.
excitation of the ”DlE““Edhﬁﬂbu%sr%bﬁtFH8+db§ﬁﬂﬁh gth of for exanple
K- 65Dnm Typi cal |y, upon optical excitation, the nolecule excited
froma ground singlet state to an excited singlet 20 stat.e. The

Phot oexcited singlet state of the,dye .noliecul ¢ then decays to erriplet
state. One of the few chemcal specieS present in a tissue with a
ground triplet state | ommleecul ariroxygenn Wiernkehelphot osengies zei tand an

oxygen lecule are in proximty, 25 an_ener transfer takes place That
pernitsn%he éhﬂﬁ éﬁ?PFi&%FrFBYreviPtp?5 ff%f%ﬁ(ﬁﬂﬁi%ﬁ%ﬁﬁéé.lnggggé?nand.
create .an exgided AN ete1Sttate saxygenmadt eeul gyndSidwglek xexygen Lse
non-sel ectively eytotoxic. The cytotoxic action of the singlet. oxygen
ulti mtely RF} A AN preSBRE2PHA  a $0 tissue through apoptosis or
necrosis. Transition netal conplex based photo sensitizers may al so cause
DNA cl eavage reacticn leading to cell death. The DNA cl eavage
reaction by treneition 3tzetal conpP8Z*BAPEY pnotozensitirerz invol ving
ol ecpl arg oxygen gk iprogeadipyi a s Meehamicbhi aipat hwneysy Ln

particular, the excited electronic state of the conpl ex noiec...zde,
througt the treatment of a variety o¢f cancers including, cutaneous

cancers, Karposi's sarcoma, esophageal cancer and non-
small cell lung cancer.

PDT involves the localization of a photosensitive

[
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molecule (for example, a porphyrin) at a tumour site,
followed by optical excitation of the molecule at a
relatively long wavelength of for example A=650nm.

Typically, upon optical excitation, the molecule is
excited from a ground singlet state to an excited singlet
20 state. The photoexcited singlet state of the dye molecule
then decays to a triplet state.

One of the few chemical species present in a tissue
with a ground triplet state is molecular oxygen. When the
photosensitizer and an oxygen molecule are in proximity,

an energy transfer takes place that permits the

PO
o

photosensitizer to revert to its ground singlet state, and
create an excited singlet state oxygen molecule. Singlet
oxygen is non-selectively cytotoxic. The cytotoxic action
of the singlet oxygen ultimately kills cells present in a
30 tissue through apoptosis or necrosis. Transition metal
complex based photo sensitizers may also cause DNA

cleavage reaction leading to cell death.



S eff.it:ient. intersystemcrossing, cou-le generate excited triplet state
of the conplex that can activate nol ecul ar oxygen fromits stable
triplet(3C)2)to the reactive singlet Cl02-state by a type-11l process,

Al tenatively, the redox acTive photo-activated canpl es nol ecul e coul d.

reduc.,;. 10 nol ecul ar oxygen to generate a. reactive hySbxyl radical by a.
phOf eer edox mechni snt 17-fowever, existing. ,,.::.01 therapeptiapproaches
ha; . 7e a nenber of significant disadvantags.In particular, existing.
conpounds forse an PDT are difficult ,,-.-,.0 synthesize in |arge a;nounts;

nave | c.0,; puri S ilitys Q.. t] | o, the
wave. | engt e uf -@%ﬁ2@%%%%%gggﬁe-?%gg%%#gﬁjquﬁggﬁﬁffﬁg$¥t$?egﬁgpigk

t r anspar encyasehdDw tosen?00i167s ) Onlqlvinamrere ctil SSUPxygpenete ation i e nost
effective, rocee réqgt %of%ggggggétié MQ%LW£QSapP£ngQIfgL£JIt gre
exists a need’in the ert. for a bonpoun% WhT R i s eagy o0 synt’heSize in

| arge anosnescitas diegh puriict ystand ofprroved-caguesusiosekbnbtj t yhrandhi s
active in the_wavejength of c;0 to 7rSera;..,,and especially-.Sc, in the
fegion Of 600° TG Sh 708y ARV GG e TIGArE Ipanabl i1 oFf L CofT eBbFbEse summry
Acoordite torapfdtr sttauspect, thherempSepr ovktedaa. anetaketi gandclular

| exTonpri si i tionnetal id d with at t Schi f f
ase. | ab- anc EoMior T ihg. wh SO crid8. oty 0gdn BEoRPFoma RGLactycde ang

at | east. ohe)betesoayomatiy@enuc| eirccaekd intergat até ng mohet yedox | t
is an advantage of tpeagresent. isclosire that the aromatic heterocyclic.
noi ety of tRAe-Sthi FRbESE I gaNE% iMEFPeaEes "Phe“Hufber° 8t cohf UYat ed.

Ponds. ithe hocsease idxyddie. taupbeerofe doubkecbondsnhiyarbeli evedito1i ncrease
the photosencitivity of the conpound, particularly relative to known non
het er ocycl i &Y SEHTF-Base et aF figdhd conpl exes,

However, existing PDT therapeutic approaches have a
number of significant disadvantages. In particular,
existing compounds for wuse 1in PDT are difficult to

15 synthesise in large amounts; have low purity and agqueous
solubility; and are only active 1in the wavelength of
~650nm, which is outside the optimal tissue transparency
window of 700-1000nm, where tissue penetration is most
effective.

20 From the foregoing, it will be appreciated that there
exists a need in the art for a compound which is easy to
synthesize in large amounts; has high purity and improved
agueous solubility, and is active in the wavelength of,
390 to 750nm, and especially so in the region of 600 to

25 700 nm where tissue penetration is effective.

Summary
According to a first aspect, there is provided =
metal-igand - complex comprising a transition metal
30 complexed with at least one Schiff base ligand comprising

an additional nitrogen atom £from a heterocycle and at



It is a further advaPtage of the disclosure that the 10 netal ccnplex with
the Schiff base |ioand conprising an additional nitrogen atom froma

het erocycle is stable in ylvg,. particularly relative to known Schiff base
nmetal |igand conpl exes. that do not conrain atiditionril nitrogen, such as
sul phur -contai ning Schiff base netal |ioand 15 conpl exes, It. is a
further adyanrage of the disclosure that. the rnet:alcorl}::Je.:twit. h

t he Schiff base |igand conprislhg an additional 3: 0 get! atcfllt hcord a he

t ocin:: lel so est.ery to synthesise_ It is yet a further advantage
of . the disclosure that. conppund is al 9 useful, as a |ntra peratlve
adj unctive th&fapy. °The J§%*¥ﬁ@18gﬁﬁbﬁndn§§ &hCadjimét i ve* 8ar|ng

surgery provihdestpenetration at. a site in a patient where the conpound is
required. 25 It i1s yet a further advantage of the diucicsure that th

conpound can be ptiodtitetf atd @ Hi%gh Gpart'ty PaRdhast ipr oS 3€6u§he

solubility. aromatic hnbiekr8c$tild @fivkthesr advantage of thee dll&@a@&lure
that the coMpounds are photochenlcally active in the SOnavel engt h. 390

to, 750nM bUPCHDTEESPEL fiHEHIey 9fn COPRBIREGT oRCBES - IC P . A ETFG6 r}ﬁ‘]

wher ei ssue peRLsti@brl N bSuble bonAsCAldihg 10,2 segonderaspectnet here
is provided a pharmaceuticel conposition conprising the conpound according

te the firerpaspestnsifividdnioft ihe WorkroanphaPhet teukdcal I addept éf: | e
carrier. }mO\Zn 'n&n %tecrjordyra@.lkosahibf riok aspeats) tlri%'éﬁd' @or@’!)Pé’iéiéed

a.,,.1., 05 a cpnpound or a conposition as described above in the
manuf acture of a heditapeAtrtorr t hevarewareht Ofe chftdiosure thafcé&deding to

a fourth aspeela, tRREILS RAGK .JiRd 4ERi Of BaLOMMOYDHy QhnBr¢ORRGSILI ON as

descri bed above. in e 15 manufacture a nedi canent tor the treatnent of
a precancer,addltlonal nitrogen atom from a heterocycle is stable in

vivo, particularly relative to known Schiff base metal

ligand complexes that do not contain additional nitrogen,

such as sulphur-containing Schiff base metal 1ligand
15 complexes.

It is a further advantage of the disclosure that the
metal complex with the Schiff base ligand comprising an
additional nitrogen atom from a heterocycle is also easy
to synthesise.

20 It is yet a further advantage of the disclosure that

the compound 1S also useful as an intraoperative

" adjunctive therapy. The use of the compound as an
adjunctive therapy during surgery provides penetration at
a site in a patient where the compound i1s required.

25 It is yet a further advantage of the disclosure that

the compound can be produced at a high purity and has
improved agueous soiubility.

It 1is still =z further advantage of the disclosure

that the compounds are photochemically active in the

30 wavelength of, 390 to 750nm, but more specifically in the

region of 600 to 700 nm, where <tissue penetration is

effective.



Acchrding to a. filch aspect, there is provided cse of a conpound or

conpositioc as descri bed.

ore treatnmenc of macul ar 15 deganerati cni According to a sixt

aspent, there is provided use of a conpound.

above in the manufacrmbas O a nedi cag: ent for

h.

or conposition as descri bed

above in the manrcfactnn?. of a nedicanment..r.or the treatnent of human
papillomu virus (lI-U.Al) warts. 20Tl ceoraing ub a seventh aspect,
provi ded the use or a compound or conposition as descri bed above in the

ma. aufiuMlira of a nea.-mmenc for the trsarnent of a skin dr.sc.to.er.

According to an A%c%r}ﬁlnar &% U%'h re s pr v& 20Ki t COMpriising. 5

conuAaand or a co ---

i pn as de éd above, topetber wt

t here 15

a

|nstructlonshdxmacauyacamef|nompcwnthoﬁﬂuedqmnnmwung ar ehsomecdebPmidi ons

that may be 2.5

i nventi on,

corcl1 ng

ese are |nten8ed as geoer finitions e ahou in

und%rst@ndln dge d@§c%h%5& rgf &Pghprgsent

no way

limt ahe sgopenafeuchanléseatcdmventa @mrrUerthose terns al dnel/4 but are
put forgy for azpetter ungerstggdlng of the foIIovmn%ro 88&'u$e " Us
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cordi 1rd Yaspec there 1s
a compound or a composition as described above in the
manufacture of a medicament for the treatment of cancer.

According to a fourth aspect, there 1is provided use
of a compound or a composition as described above in the
manufacture of a medicament for the treatment of a
precancer.

According to a fifth aspect, there is provided use of
a compound or composition as described above in the
manufacture of a medicament for the treatment of macular
degeneration.

According to a sixth aspect, there is provided use of
a compound or compcsition as described above in the
manufacture of a medicament for the treatment o¢f human
parilloma virus (HPV) warts.

According to a seventh aspect, there is provided the
use of a compound or composition as described above in the
manufacture of a medicament for the treatment of a skin
disorder.

According to an eighth aspect, <there 1is provided a
kit comprising a compound or a compesition as described

above, together with instructions for use.

Definitions
The folXlowing are some definitions that may be
helpful in understanding the descripticn of the present
invention. These are intended as general definitions and

should in no way limit the scope of the present invention

i on"



Unl ess the context requires otherwi se or specifically stated to the
contrary, integbrs, steps, or elenents of the invention recited herein as
singular integers, steps or elenments clearly enconpass both singular and
plural to of the recited integer:, steps or el enents, The term
"tran3itiOr: netal' refers to any element. in the d-bloch of the periodic
tabl e, which includes groups 3 10to 12 on the periodic. tabl.e. The
term "pharmaceutically acceptdble sarrier” is ibtecded to include

sol vents, dispersion nmedia, coatind:=2.,, anti ebactbrial. and anti -Eungal

agents, isotcni nt.s S i on del ayinp...a0ept s-@angcabot | petien
enhanci ng. éﬁ%n%gg%g &ﬁﬁmﬁﬁegﬁgﬁ%t *ﬂ% i%:SG?qu such nmedia and agents for
phar maceut i caldersactidvey stibshansedldsinveldesdarawiniPi-thb Silt.. Except

i nsdrar as any c entional nedia, or : I e heenpatd bl e sath they
conmpound, use thgﬁé‘ Si%hfhgopﬁgggpéﬁggggé%n%%%|t|ons an&ﬁaﬁthods at
treat nent angka20i propnykazatirsrgontenpatred. Suppi enbht atyraets vel

conpounde may al so _be jincorporated into th Lti chordijpd to the
pr esent ﬁ%ve%??oﬁ?v??tf%9e§g%%?% I?eﬁﬁ%%nﬁgd%§§§%§6gfg&%ﬁﬁate'pgr entera
conposi tion-5-i r1desage Wiidaxidr menfonpease bofhadwimitsitarat foh addral

uni formty 250f dosage, "Dosageunittorni as use(l herei efersto
physi cal | y dfeetetd &ﬂet §e§&ittg’§d.ln5§g?f%1 tsz;ﬁefsdosrageelgglfegFgf he.
irl,di,.77.:11l. to be treated] eac-b untt con-Linsh-tg a predeterm ned
quantity of ccnpopnds)e s “eakeulated ©o:30 prathuce tbhengesi ereeht her bpebti ¢

efrect in association with. the reguirquﬁgagﬂgpﬁyticgl. caxgégqg The
conpoond(s) Hay HeLtpdmedatt€d PEF Eohvehient Chaff&erise adnini stration
in effqujvetgnpyn&§.@MgI&eﬁao@ght@Qb@ebharnacenticeIIy accebtablo carric in
an aceepfahl e dosage unit, In the. 5 case of conpes*tions containing

suppi enmentary active. ingredients: the dosages are determ ned by, feference
to the usual dosellnd Gramnwi PHRTRART AT 553 &ty ot GEPERE§ai &° T igriedi énts, The

term-pregancer refers to,a;]gsi oB1JEatH Wi §he@sion media, coatings,
anti-bacterial and anti-fungal agents, 1isotonic agents,
absorption delaying agents and absorption enhancing agents
15 and the 1like. The use of such media and agents for
pharmaceutically active substances is well known in the
art. Except insofar as any conventional media or agent is
incompatible with the compound, use thereof in the
therapeutic compositions and methods of treatment and
20 prophylaxis is contemplated. Supplementary active
compounds may also be incorporated into the compositions
according to the present 1invention. It is especially
advantagecus to formulate parenteral compositions in
dosage unit form for ease of administration and uniformity

25 of dosage.
"Dosage  unit form" as used herein refers to
physically discrete units suited as unitary dosages for
the individual to Dbe treated; each unit containing a
predetermined guantity of compound (s) 1is calculated o

30 produce the desired therapeutic effect in association with



it: malignant tunor is presuned tc denblop ib a significant inndotir of

i nstances and that mar. or may not be recogni zable clinically O di ebosoopic
changes in the affected tissu.e.In particular, wthbut bedng bound by the
follwi ng, amay be classified by:(1) ingraged risk of cancer; (2) when a

pf ecancer progresses to cancer., tse resblting cancer arises from cells
within the precaseer; a. ofecancer differs :COMthe normal tissue from
which it ariseai Pl) a preciancer differs frombut nbb ell, c:t. ft:a

dol ecugaf and phenotypi c properties thiat chafacferi,fe tne banceb-.; :1-1
therrrg m!' recencer can he di o] The
term ' photo é%%sﬁ?\%neé] pgarrgececuons Pruet rrlerzsefn%egm ng respbhe| Ve to a

l'i ght sour cee | fothel CaSe ofr cmi'pmrﬁsnat |a<n<dr difrféct-a veheddii s ¢k osar &yn
urtaatosensctive n to be obaciftti. r at ling. frnat upon i cal .
excitation,the" r‘fﬁgﬁndani%m&sm £ % fr8m 5ujg?%°uloed Rgllet “ St at e?%}
excited si ng&@éptsdbabe carrier The ker mcuapchslé acksdgéntercal at n‘ghasrm ety"
rdfers tn parb of ? ohnd that can be lnserted 5; nt er cal at edg in between
adj acent® pl @5 . 7T bbSPHRY by UesPi @ Stranddd SPPBORlcT ety actd tBNA) or
decxsti benuchgiiiacicd, (DN das@@@@t bde paitkirAgnedheyt e:l‘enﬂemﬁeel'cé aci d

i ntercadati ng noi e in the contezt of this speciil cat| overs

nol ecul ar nbiet 93%% dogpi §Pfg M Neredtt BHE TESSERtiarl y %i S%Jo%j ugat ed
system VWIQ;I{Igﬁ&jl(éaﬁ%m e of co-stacking with bases of a nucl ei ¢ acid.
Preferably.. a nucleic acid intercalati ng noi ety has at _| east

hne
essentially flat' Conjiidat 6 SSF8CaM WAL chei §° c%péBFéorbr ot SY%JC%}? Ny with

10 malignant tumor 1s presumed to develop in a significant
number of instances and that may or may not be

recognizable clinically or by microscopic changes in the

affected tissue. In particular, without being bound by
the following, a precancer may be <classified by: (1}
15 evidence that the recancer 1s associated with an

increased risk of cancer; (2) when a precancer progresses
to cancer, the resulting cancer arises from cells within
the precancer; (3) a precancer differs Zrom the nrormal
tissue from which it arises; (4) a precancer differs from
20 the cancer into which it develops, although it has some,
but not all, of the molecular and phenotypic properties
that characterize the cancer; (5) there is a method by
which the precancer can be diagnosed.
The term “photcsensitive” 1is to be construed as
25 meaning responsive to a light source. In the case of
compounds ccording to the present disclosure,
“photosensitive” 1is to be construed as meaning that upon
optical excitation, the compound is excited from a ground
singlet state to an excited singlet state.
30 The term "nucleic acid intercalating moiety" refers
to part of a compound that can be inserted (intercalated)

in between adjacent planes formed by double stranded



baS(.:::: O a 3:10:ale-CflOC TirJCIE: LC&Cad, rla LogThe 10 nocisie acid
intercalating noiety may conprise a ehendcal group seiected fromthe Q 0U0
consi sting or pclyarcmates and hetercpoi yaromates an even nore preferably
the intercalator essentially consists cr a teteropol yaronate. Exenplary
het er opol yaromat es may consi st ot any suitable hununber of rings, suen as
L. tor exanple 2, such as S. to: exanple 4, such a5, leX :111:01le hsoin as

1, to:r: 11171:11130 t: e 'O 0 1 ya COX :::: .a'may be: 31.1b t.-1110
ten with. one. or rmre seI ect edrem t he group conS| st Ing (: (bydrc

20, fl obre. chl pt n ann, Ik ter Ie
aryl, heter oﬁ?@?ﬁ x;?gl ar‘% fko?ﬁ‘ aﬁ%%rl% enyTg yaﬁqu % tro,

am no, alKk. omydal@dsmlcmnpiﬁmr@ herTrwetmrrar ynmlbém Ca @i glmmrexadaltangng

noi eties may he sel ected fromthe gr oup ousi sting. of henanchr el | ne, 25
phenazi ne, ph&nant nridi HeY a‘c%ed‘rlfes gfLBc SS)?F?%B%%FE Fes  porfpRyri ns,
pscrai ens ange1 anyl Of rﬁ&lﬁﬁpr@ﬂﬁj’f{iﬁm@d at nIT@l’italcaieorés:ﬁiﬂhSﬂalltlyt gdawi ch one
or nore selected fromthe group conS| st| ng of hvdr i sgke,

cni ef 0, i‘odoCOMErHEGtD, SYRETY gyanc™. %?aek?]aﬁyf’ -o2a8 A8% ey

-l kynya, nitpgseamdo, Al %@éiGhvanQéﬁH amﬂsfe&ﬁQQ@fBen@OthBerl&i he'cnucl ei c.
intercal ating noi etf/ may be a conjugat ed pol ){ cyclic heteroaronaic
bi dbntate |i gapgcca atl‘gTh@o%%‘H‘n NSEhdtf Hase |%“€? nféRGBE o enddfpass C

functional group.ifats captails ancarbans nkipagen. odouhlecacking with
bases of a nucleic acid or nucleic acid analogue. The

10 nucleic acid intercalating moiety may comprise a chemical
group selected from the group consisting of polyaromates

and heteropolyaromates an even more preferably the
intercalator essentially consists cf a heteropolyaromate.
Exemplary heteropoclyaromates may consist of any suitable

15 number of rings, such as 1, for example 2, such as 3, for
example 4, such as 5, for example 6, such as 7, for
example 8, such as more than 8. Furthermore
heteropolyaromates may be substitutec with one or more
selected from the group consisting of hydroxyl, Dbromo,

20 fluoro, chloro, iodo, mercapto, thioc, cyano, alkylthio,
heterocycle, arvl, heteroaryl, carboxyl, carboalkoyl,
alkyl, alkenyl, alkynyl, nitro, amino, alkoxyl and amido.
Other exemplary nucleic acid intercalating moieties may be
selected from the group consisting of phenanthroline,

25 phenazine, phenanthridine, acridones, oxalo-
pyridocarbazoles, porphyrins, psoralens and any of the
aforementioned intercalators substituted with one or more
selected from the group consisting of hydroxyl, romo,
fluoro, chloro, iodo, mercapto, thioc, cyano, alkylthic,

30 heterocycle, aryl, heterocaryl, carboxyl, carboalkoyi,
alkyl, alkenyl, alkynyl, nitro, amino, alkoxyl and/or

amido. In some embodiments the “nucleic acid

~J



5 bond with the nitrogen atom connected to an aryl or alkyl group. The
Schiff bases may be represented by the general formula RIP.2(5.,,NR 3...
whore R ?. issueryl or alkyl. group, The term " Schi ff base |igand
conprising an additional nitrogen. atom froma heterocycle"” or "nitrogen
containing 10 Schiff base" is intended to enconpass a Schiff base coupl ed
to one or nore additional nitrogen atons, That is one or nore nktrogen
atons other than the nitrogen. atc.;mb.-resent in the fornula R1R20
(heuu.: _sir,..after "sGdjtiouaj atont), This additional nitrogen atomis

the 15 heteroatom present in beterocycllc ring which is cou to the
Schi ff baseBy=ar’ ﬁﬂ%atﬂ@lﬁggup na¥refera bl %ﬂ%%@? cﬁggﬁg ?b%atic

group snoh aét@réﬁﬁdmd ier betichyhtoripyopyl or butyl. group Thr oughout this
specification, | ess the cont xt 20 requlres ot herw se,

he word
' conpri se", or\/ § atFofs sGory - i SB85%0 ?d"égm@ TAG=W Fd be

under st ood EQnctian tPeou@cltu@torb&ftaan%t at edashep-01t &l@ifentiooblé Nt eger
or TrOUD of steps or elenments Dr integers, but nor the euclusion of any

other step BPR@l BhEht "t Thtiete ortgr GOPT25CeRf LBl BRreAFE. of T | ﬁ%&aérs

Thus, in thereobterrnd .safi Adis sspeehli cat tofseddie d€HM t6ENRELSEAY' MBans
"including principally, but not necossarily solelyThose skilled in the art

wi Il apprecifat@ulhatRe¢iddtRs, r vpare  RLdn dBSEFYbetF Her'eiln 9F§UBusouptible to
variations 30 angh4modi fidoaldans etber 1t hans thase ;spegi fincalby cdeseri bed. it

is to be understood that the invention includes all such variations and
modi fi cati ofRgtrogen atamefi4ivent dor E S6 isnclUdesaillod6r CRetstepad

features, cgpposktions -andsconponngs; refer %ﬁgoﬂlﬁasQr d ndigatredi pthisrec: !
+:1lca.tion,individually co.L114:3c...--i.,/ y, and any and al

conbi nat i on§OBP1%ﬁl1tht WO 00 1S Mg e aéfil§aP@la%tré¥$'erﬁef‘f éarifesThat is,

one or more nitrogen atoms other than the nitrogen atom
present in the formula R1R2C=N-R3 (hereinafter “additional
nitrogen atom”). This additional nitrogen atom 1is the
15 hetercatom present in a heterocyclic rindg which is coupled
to the Schiff base by an aliphatic group, preferably a
short chain aliphatic group such as a methyl or ethyl or
propyl or butyl group.
Throughout this specification, wunless <the context
20 requires ctherwise, the word "comprise", or variations
such as "comprises" or "comprising", will be understcod to
imply the inclusion of a stated step or element or integer
or group of steps or elements or integers, but not the
exclusion of any other step or element or integer or group
25 of elements or integers. Thus, in the context of this
specification, the term “comprising” means “including
principally, buz not necessarily solely”.
Those skilled in the art will appreciate that the
invention described herein 1is susceptible to variations
30 and modifications other than those specifically described.
It is to be understood that the invention includes &ll

such variations and modifications.



Thewor d. "subst anti al i vndoesnot excl ude ' conpletely" e, q. a. conposition
which is "substantially free" from Y may be conpletelv free fromY." Were
necessary, the word. 'substantially” may be omitted Iron: 10 the definition
of the invention. Unl ess specified otherw se, the terns "conprising"
and ' conprise”, and grammatical variants thereof, are intended to represent
"open" or "inclusive." |anguage such. that rhey include recited eleffients
but also permt 15 inclusion of additional, unrepited el enents. As
usgd her ei n, Lhe term'about’', in the. contozt of concentrations

cod, ponents the r nulatlons typical | +7- - 10% of S val ue,
nmore typicalLly - fﬁe t he' §F§t83 v%ﬂ%g éggga?§%|ca}% ? %g@49§g%5?he
stated val uefeamre, ypldmlgio)sl-t/ienil efidt heospatiedsvakeéernpte t9ri€ally,

+/- 2% of the stated val.ue, en nbre t %.9f st ated
val ue, and PLELo tﬁﬁlca S+/-58?§¥Po?afne stateéiygpﬁ%ﬁ?¥hroughout
this discl oseE,e@rediyn. pbodiynemts apy 2omibenaliselosed amy Ouacmgerf or mat -

It shoul d be understoaod that the esc o.tgon in range foriv.:=,,t is
nmerely for dHNVéﬁﬁ%ﬁE@daﬁdeBFeQH %ﬁ%sshould not be construed as an

inflexible Iinitation ogothe Sﬁ@pssﬁénﬁiEﬂKuGclosﬁmbranges, Aecbridingl y,
the description of a range should be . .
“completely” “e.g. a composition which 1is “substantially
free” from Y may be completely free from Y. Where
necessary, the word “substantially” may be omitted from
10 the definition of the invention.
Unless specified otherwise, the terms "comprising"
and "comprise", and grammatical variants thereof, are
intended to represent "open” or "inclusive" language such

that they dinclude recited elements but also permit

15 inclusion of additional, unrecited elements.

As used herein, the term "about", in the context of
concentrations of components of the formulations,
typically means +/- 10% of the stated value, more

typically +/- 5% of the stated value, more typically +/-

20 4% of the stated value, more typically +/- 3% of the

stated value, more typically, +/- 2% of the stated value,

even more typically +/- 1% of the stated value, and even
more typically +/- 0.5% of the stated vailue.

Throughout this disclosure, certain embodiments may

25 be disclosed in a range format. It should be understood

that the description in range format is merely for

convenience and brevity and should not be construed as an

inflexible limitation on the scope of the disclosed

ranges. Accordingly, the description oI a range should be

30 considered to have specifically disclosed all the possible

sub-ranges as well as individual numerical values within

that range. For example, description of a range such as



30 considered to have specifically, disclosed all the possible sub-ranges
as well as indi.vidual nunerical values within that range. For exanple,
description of a range such as trom to '.;)h 0. Ibe bobside'red ta ha .3;
a soaci 1.(3.3.::: 1 Lv .c.; tJselne.c Sranges such a...d dro,rati 3E ot Et
14 , framl to S, i.rom2 to.; 4, from2. to 6, from3 to 6 etc., as wnll
as individual nunbers within that range, for ez8nPle 1, 2, 1, 4, 5, and 6.
This aptdies regardless nf the breadth of thmrande. Certain

enbodi ments nmay dl so be descri bed broadly and denerioally herein.. Each of

t he narromgé £Fe$l%§ apd ¢ ugﬁn?%%b gEQFggp $Hﬂéqbv%£gbpfi$gqg@nerlc

di scl osure SO fornlpax I'sclosubm This includes the generic
descri pti ondiorcitchedenhadiraents widch aas pfowviisd ¢y nimative ﬂer‘ﬁ?w‘gg any

subj ect mage fromt enup, ., rega dl 8 h zcsed
maferial is %ﬁ%d%f?ah? g@“?£0|té% %bréaﬁn%% A é hﬁ%tqure ofécg%?onal
Mrbodi snent£s  well Exenplrariy.idoen- Immmbanrg enbbdnnfuna; ofraagmet afodgi gand

Sohi 11 BaseHTBaIT donpri Sng e adiit iondl 20 KL er Sheb 3 b Trom a.
heFﬁ{bOYQi:@héUBkéﬁdtheasttﬁ@erﬁﬁyaroarenat|e nucl eic. agid intercalating
mointy will nowbe descrlRed; Brel erap!y: Jhehet frocy el aPLeyL 4853k
generically herein. Each of the narrower species and
subgeneric groupings falling within the generic disclosure
10 also form part of the disclosure. This includes the
generic description of the embodiments with a proviso Qqr
negative limitation removing any subject matter from the
genus, regardless of whether or not the excised material
is specifically recited herein.
15
Disclosure of Optional Embodiments
Exemplary, non-limiting embodiments of a metal-ligand
complex comprising a transition metal complexed witna at
least one Schiff base ligand comprising an additicnal
20 nitrogen atom from a heterocycle and at least one
heteroaromatic nucleic acid intercalating moiety will now
be described.
Preferably, the heterocycle that provides an
additional nitrogen atom to the Schiff base ligand is an
25 aromatic heterocycle. In a preferred embodiment the

compound is of the formula I:
[M(L) (B)] (X) .nH20

30 wherein, M is a transition metal;
L is a Schiff base ligand comprising an additionail

nitrogen atom from a heterocycle,

iy



additional. nitrogen atomto. the Schiif base lidand is an 5 aromatic
haterocyclLe. In a preferred enbodi ment the conmpound is of the fornmula if.
IMI112 CB) 2..r1H20 wherein, Mis a trancitiorl netal; L is a Schiif base

l'igand conprising an additional nltraen atomtrama heterocycle, is a
teteroaromatic nucleic acid. intercalating noiety, is an anion, and 1is
sel ected fromu to In one enbodinent, Mis selected fromthe group
consisting of Ti, 7, Mr, Fe, Cc, Ni, Cu, Zr, Tb, Eu, &, Dy, Lu, Zr, Nb,
MPZ Te,Fu,th,fDd, Aﬁy Sn, Ta, W Re, 0 IZr and Au. Pr ef erardy,
is selecte raom t.he group consi sting 10of .Co(l 1

Ti, Tiarrth. ani des’ flé(|g|)bg‘ﬁ>?feﬁ?ﬁr?a (ﬁ)ucéﬁagpé‘?c%§.%)se{r‘:§#8 ?e‘/?%bly, M
is Qu(ll), dic@rRe enbodi nent the Schiff base iidand conprising an

addi tional nitrogen atomfroma he conprises an inmine nitrogen and an
addi tional nitrogen SatdnPPrehy a®18 heterocycle- Preferably, the inmdne acts

as a |inker hehween a.sepaikcaf raraMti€ @rpgps, in one enbodi ment, at |east
one ef the aromatic groups is heterocyclic while the gther i.S saliﬁgl group
o]

or 2-hydrooxvaset opt endfyl SgPoters in & préf eited Eibodf fent"the 97°
heterocyclic.group 2Q, compri ses, py# i drae ok, benri oudazalesp, Eu, Gd,

Dy, Lu, Zr, Nb, Mo, Te, Ru, Rh, pDd, Ag, Sn, Ta, W, Re, Os,
Ir, Pt and Au.
Preferably, M 1is selected from the group consisting
10 of Cu(I), Cu(iI), Ru, V, Ti, 2Z2r, lanthanides, Fe(III),
Pt (II), 2d(0) and Pd(II). Most preferably, M is Cu(II).
In one embodiment the Schiff base ligand comprising
an additional nitrogen atom from a heterocycle comprises
an imine nitrogen and an additional nitrogen atom from a
15 heterocycle. Preferably, the imine acts as a linker
between a pair of arocmatic groups. In one embodiment, at
least one of the aromatic groups is heterocyclic while the
other is salicyl group or 2-hydroxyacetophenonyl group.
In a preferred embodiment the heterccyclic group
20 comprises pyridine or benzimidazole.
In one preferred embodiment, an imince- linker is
coupled between the pyridine and the salicyl group.
In another preferred embodiment, an imino-linker is
coupled between the pyridine and the 2-
25 hydroxyacetophenonyl group.
Tn another embodiment the Schiff base ligand containing

additional nitrogen atom from a heterocycle is selected

from N-salicyl-2-imincethylpyridine (HSALIEP) or y—
salicyl-2-iminomethylpyridine (HSALIMP)or N-salicyl-2-
30 iminoethylbenzimidazole (HSALIEB) or N-salicyl-2-
iminomethylbenzimidazole (HSALIMB) ox N-(2-

hydroxyacetophenonyl)—2-iminoethylpyridine(HHAPIEP)or N-

11



In one preferred enbodi nent, an imnc- linker is coupled between the
pyridine and the sslicvl group. I n anot her preferred enbodi nent, an
i mno-linker is coupl edbetweent hepyri di neanot hea- 25 hvdrexyacet ephehonvi
group. Tn. anot her enbodi nent the Schiff base |iaand containing additional
nitrogen atomfrom a heterocycle is select 'so

from\-sal i cyl -2-imnocthyl pytidi ne( MSALI EP) or N-

sal i cyl-2-im nomret hyl pyri di ne( HSALI MP) dr

30i m noet hvi beh zi m dasol e( MSALI EB) or Nesal icyl-2-

i m nonet hyl zol e((ASALI rla

hydr oxyacl og %3 e%% § Nﬁ%} p%llrl g‘fﬁﬁﬁ’?%ﬁ}d”ﬁ W)
-"n.1/2"ctroz(2-~ Mr@xyiaceyMpHeﬁdnyl )~2 -ciltanc. net hyl pyglettnzi.?. 1 MP.) or

-hydgoxyacotThe o%n ng zo.1 e HAP | E3 s N- (2-
hydr . cxyeeet&pt_e ﬁbyr%yle)n“ hdﬁéigr%? ﬁ-{)}{ﬁ%%ﬂﬂ nmi dazol e caT=J?T_EB)
hydroxyacetophenonyl)-2-iminomethylbenzimidazcle (HAPIEB),

5 In another embodiment, the nucleic acid intercalating
moiety comprises a heterocyclic aromatic intercalating
moiety. Preferably, the heterocyciic aromatic
intercalating moiety is selected from the group consisting
of triazine, pyrazine, acridine, azepine, aziridine,

10 benzodiazine, bipyridine, diazine, isoquinocline, .
oxazine, phenanthridine, phenanthroline, piperazine,
pteridine, purine, pyridine, pyrrole, pyrrolidine,
quinoline, quinolizine, thiadiazine, thiazine, ; and
combinations thereof.

15 In a preferred embodiment, the nucleic acid
intercalating moiety is selected from 2,2’'~-bipyridyl or
1,10-phenanthroline or 2,9-dimethyl-1,10-phenanthroline or
dipyrido-[3,2-d:2’,3"-f]-quinoxaline or dipyrido-[3,2-
a:2’,3'-c]-phenazine or their derivatives.

20 In another embodiment X 1is selected from the group
consisting of Cl0,~, NO;~, €17, Br~, I, PO,". Preferably,
the anion is ClO4 .

In a preferred embodiment, the compound has the

structure:
25 JI/ ““*“j
. ’4;
ok’ x., f };\\“‘i‘
Il e I
N RN Ci0¢
..J et
,"’_“_-\\ . /:‘Q"ﬁ J
£ N I |
\__7 -

3C
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I n anot her enbodi nent, the nucleic acid interca 1 ating noiety. conpgg See
a heterocyclic arcva ce roe let ind e f e tab].tnearomatic intercalating
noi etysel ected tremthe group conei hteng onri n" pyrea O rid" 10bend odia z
i nel hipyrid'2:C .e0 oxa2ine ,.pheri n thercri nen;pi pera. z Ct e rj.p.hr
ne, pyg a din eyneze 11 gunnel icegain 1 i nine,thl ani a z i he ,t hiazine:
conbdna Lions thereof Ina prEi r neeacid inte goaln:no ieny
i.3En:henten':0di 2 s, 72.(2 --pnen n .en hro 1 n

or 2, din:ethyl-1 " -phenardehrell etipyn32 ' 3 f 0.111 nOXel i nedi p? ado-

13; sphin a 2G {helff. &l 0NR oL MAURLLE FRECELRBSuTE! naaghaUP

structure:
[
|
1
= CH// & a/‘/ /\\
e | j
5 (r.a 5 N e,
] et |
/T N\ NN
\_7/ L

In yet another preferred embodiment the compound has

10 the structure: '

\,/:“xﬁ
2

- PN
‘ N, :"\ﬁfJ co
15 =f _,.»--""'C"g?‘- e
- )
\_/ L

In still a further preferred embodiment the compound

20 has the structure:

&
I cH” \(ﬁﬂ =
H_ H ﬂ o clo,
(e ]
L N\ T

25 U,, k/

30
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co ne s nc2d of.,Pre 5erabl y the nr tois Cl04-, In a prefer red
enbodgnengt he conpoend hag n he t run. turec In. another preferred
enbodi . -3t the conpound has the .::t.1:11Ct Ure: in yet another
preKerred enbodi nent the conpound has 10 the stxucture: In
still a further preferxed enbodi nent the conpound 20 has the structure
n"Il,tur ;lex:e-3:: ran 3c: .l:nmee :1,7e C. O tir.c.t. O :and hats

In still a further preferred embodiment the compound has

the structure:

clo,

5
In still a further preferred embodiment the compound has
the structure:
10
|/‘ x
L
- HJC.\-C//\(/ /\ﬁ W
m ? [ A iOQ
r/’ \N_—'-- .“'N/:\E\\\// -
\_s @
15
20
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t:hE. .=71.:cl13 el: Ler the structure: |In staturt het preir erred
enbod. .inctF.n.rt the conpound has s the structure: Preferably., the
conpound i s photosensitive to light of 15 a wavel ength of from about
10-1000nm In. a preferred enbodi nent the conpound is photosensitive to
light. of a. wavelength selected. from 10-400nm 390-750nm or 700-800n' m
Preferably, the wavelength is from 390-750nm I n anot her

enbodi ment, there Le provided a netal.- 20 |ligand conplex conprising a
transith netal conplexed w th at |east one nitrogen-containing Schiff base

I dgand and a{ﬁ ngfi gn%ugggg%i%r%%ggrggtgkgghﬁﬁgﬂg-tHBi%BMpound has

the structure:

®
|
H4C /
‘J\\C f
e
N § clo;
__ Cu?"
N !
\_/
5
In still a further preferred embodiment the compound has
the structure:
10
Preferably, the compound is photosensitive to light of
15 a wavelength of from about 10-1000nm. In a preferred

embodiment the compound is photosensitive to 1light of a
wavelength selected from 10-400nm, 390-750nm or 700-800nm.
preferably, the wavelength is from 390~750nm.

In another embodiment, there 1is provided a metal-

20 ligand complex comprising a transition metal complexed

15



anotter enbodi nent the present disclostre provides a pharnaceuti cal
conpoeition conprising the conponnd of 5 fornmula | in adm zture with a
pharmacentiolly acceptable carrie(ri. In accordance with the preaent
conpounds oj: tte invention may ne usea in conbination with cthar known
ereot nent agents. Suitable: agenes are listed, Drug, Ff , Rnd

BY. oj ogicaiM FM M.-: on, 2t06, the reterence. Comt..ix..ations of
active: agent.s, including conmpounds of the invention, may Pe synergistic,
Com gdfnitions of active agents may be no -admnistred either

si mul t aneous]y cf sequenti a Coneeni ent de ation

i ncl ude Lact€ct!dn ?gﬁﬁEupﬁﬁe§&§rOPﬁPrﬁwgﬁﬁﬂgng(é%y §%cb%. n% %%itrat|on
20 transdetdran amleacat bAv, ntopt Lalacireans eeeaget sngpovalerts,. bi odegr adabl e
imlaht, or rectal adm nistration. ggndln on tta

adni ni serat i man.” the ¥ 6rmiSadRRhd/ OF ESmp6ithd s ;oﬁﬁr%ogegﬁl%f?h a

marerial fcappoteshcthe: €on tewpds{tom t hempection Cheeniomresindacots and
O hef 25 natural_ conditions wbi nnh may |ntct|eete theég?erapeadl activity
p

of the Conpevfti aThe tonpolnd tay Wedb bePwthitf fiiateredY paFeEBharef |y or
i ntraperitongaliys. Phar maceuti cal . conp03|t|ons sui table for
|nject|on i nclude sterile ageous sointions 1,':.here water solible:, or

L (0P i nreslitons 2 aRe St | e"pbderBef orPtHE ezt ehpBTENEdy  Che
pr eparat i onstgrd.eeijectakbl esobuti onseLy diepessi ons.cheiearpesi tion is

stabl e under eto
other known treatment agents. Suitable agents are listed,
10 for example, in the The Merck Index: An Encyclopedia of
Chemicals, Drugs, and Biologicals, 14th Edition, 2006, the
entire contents of which are incorporated herein by
reference.
Combinations of active agents, including compounds oI
=5 the invention, may be synergistic. Combinations cf active
agents may be co-administered either simultaneously or
sequentially.
Convenient modes of administration include injection
(subcutaneous, intravenous, etc.), oral administration,
20 transdermal application, topical <creams or gels or
powders, biodegradable implant, or rectal administration.
Depending on the route of administration, the formulation
and/or compound may be coated with a material to protect
the compound from the action of enzymes, acids and other
25 natural conditions which may inactivate the therapeutic
activity of the compound. The compound may also be
administered parenterally or intraperitoneally. '
Pharmaceutical compositions suitable for injectiocon
include sterile aqueous solutions (where water soluble) or
30 dispersions and sterile powders for the extemporaneous

preparaticn of sterile injectable solutions or

dispersions. Ideally, the composition is stable under the

le



soridit cane O E S ETIOf Stet are and St Oa L.; e and may include
preserva j.:JS S ta".0.i.110e thi S "COSMOS tagainst the COrit amn.a.t
inc.; act 1B71t. . croorgeni sns such as ba ter a and tungr, 5in one
enbodt ment, the conpound nay be administerecl by injection, Ti: the case bf
injectable solutions, rne carrier can be a. solvent O dispersion medi wnm
contai mnp, tor exanple, water, etnanol, polypi Y-or exanple, glycerol,
propyl ene giycol, and iighrd poiyetneyierie 10q11/001, and. the like),

sui tabl e m ntuxes thereot, and. vegetable oilsThe proper fluidity can be

mai nt ai ned, for exanple, by _th of cQatli S | ecithin, ;by the
mai nt enance %ﬁn?H%ugghu?¥e§a85???§ %?sﬁgg %%ofggecgggio diggggg?%naaxd by
the use of sprdaetantis~<Preventienilbs®f itiwe acmponiofomi cragmgdni $FE can be

achi eved by including 'various anti-bacterial anti-fungal ts. itable
agente are wePT-®HOWH 1§ t ABSEe Sk e“éllcgrocirﬁémérs%“sansgl%nc %ggécl?cgrr%xarrpl e,

parabens, chkedobut@hol , phenol, benzyl ascgrbic acid, thimer,Dsdl, and the
20 like- In many cases,

20 | LSy 0 TS CASES e Blnies PLELE” 2akec Ll el ude | nsLlnig aaants
chloride in the jcorpeshhi omn Pepkongek absorpteonabiet Belinjectabltee
obnposi tions can he brought about by including jn the conpositi.on_an agent
25whi chtic: Fayskepodtl pbe. 2. 8PLVEBF eXaAnblePal o hi G hhost earat'e “and
gelatin, o Stekizh@1kni ecighle sobutdons capobgoprepaved byxample,
i ncorporating the conpound in the reguired annunt,inwfn :
glycerol, propylene glycol, and liquil polyetheylene
10 glycol, and the 1like), suitable mixtures thereoZ, and
vegetable oils. The proper £fluidity can be maintained,
for example, by the use of a coating such as lecithin, by
the maintenance of the required particle size in the case
of dispersion and by the use of surfactants. Prevention
15 of the action of microorganisms <can be achieved by
including various anti-bacterial and/or anti-fungal
agents. Suitable agents are well known to those skilled in
the art and include, for example, parabens, chlorobutanol,
phenol, benzyl alcohol, ascorbic acid, thimerocsal, and the
20 like. In many cases, it may be preferable to include
isotonic agents, for example, sugars, polyalcohols such as
mannitol, sorbitol, sodium chloride in the composition.
Prolonged absorption of the injectable compesitions can be
brought about by including in the composition an agent
25 which delays absorption, for example, aluminium
monostearate and gelatin.

Sterile injectable solutions can be prepared by
incorporating the compound in the required amount in an
appropriate -solvent with one or a combination of

30 ingredients enumerated above, as required, followed by

filtered sterilisation. Generally, dispersions are

prepared by incorporating the compound into a sterile

17



appropriate so. vent. with. one or a conbination dngredi enes enuner at ed
above, as reouired, followed fitteredsterilisation-Ceerally,dispersionsare
prepared by incgrporating the conpound into a sterile venicle which
contains a basic dispersion. 11'.dnum and the required other Lnorediants
from those onuneratad above. Preferably, the phexnaceuti cal
oonposition may further incldde a suitable buffer to mnimse acid 5,
hydrol ysis, Suitable. butter agents axe well known to thane skilled in the
art and inclube, but are not Iinited tr., phosphates, oitratss car bonat es

and n1otureb th re nultl | e adn1n| of be
pnaxnaceut|o g%nﬂg%ﬁ 10%9%%%%1 d|n0b? -G df%?? ifon {) '#H% é

renri ed outrye@nersskidthed nngtémneﬁﬁs\ﬂﬂdhdtbesdbeﬁumémauadnabnee

. experinmentation,_ to determ ne effec Xi c_dos e levels of the

conpound dndl cr ‘GOS0 ?%?VOn of "¢ no H Hﬁﬁ%ﬁ? om?&&%ggnlstrmay .10n
pattern mhiﬁﬁt&%ﬂﬂ(j1dﬁiuﬂ@|tablenﬁmmbuéeadungethetd|sma59ml$@ which t he
conpuund. 5S and ronbosi tionp. are i cabl e, JEUthfs jt will be
apparetqio AL VY Brdi ﬁ&ﬁ§agk?lpu fﬁ??ﬁﬁ§ tHat “the 5B?Vﬁa#°c%%?%% of
treatment, suchias thecnpanbet emddasesuet,t hetccameondorlohipositéon of the
i nvention given pex day fox a defined nunber of fti %$ can 0 be

ascert ai nedPHTHG oy EBEF B BourEe BI2 Ereaf el * et n tests.

In a preferred enbedidrentot he gonmpounds OaddlﬁigtﬂyHﬂwa@t dkaploutﬁeare
sal able in a sol vent seacted fromthe group roneisting. of water, hanol
and pr opy Seng? I8 iyt §P°§FEF%?aBF9°r?+ﬁ9cE%pBﬁ%dé“E%%tﬁﬁ“dT%%oIved I'n

a solvent abteacgoncentsali amsebected -f1 omd herOf i€l parss abLONSheti ng of
about C2 cu' to Om!,," about c,affimto 4aM aoout 0,2nPl to 3m\;. about

0.3mM\. to : EPAMII SERRFETGPARVEPD | CB185)HbGIR OISHal "Fo PREVFOXLC about

0.6nM to U"%sa%@b@g{reps MM the compou@BOWndddr Nfompbdil ibAB\cS. t@ad 0.9n. N

to |Irin, Preferabl
1nventlon and an administration pattern which would be

suitable for treating the diseases to which the compounds
15 and compositions are applicable.

Further, it will be apparent to one of ordinary skill
in the art that the optimal course of treatment, such as
the number of doses of the compound or composition of the
invention given per day for a defined number of days, can

20 be ascertained using convention <course of treatment
determination tests.

In a preferred embodiment the compcocunds of the
present disclosure are soluble in a solvent selected from
the group consisting of water, ethanol and propylene

25 glycol. Most preferably, the compounds can be dissolved
in a solvent at a concentration selected from the group
consisting of about 0.05mM to 5mM; about 0.1mM to 4mM;
about 0.2mM to 3mM; about 0.3mM to 2mM; about C€.4mM to
1.5mM; about 0.5mM to 1mM; about 0.6mM to 1mM; about O0.7mM

30 to 1mM; about 0.8mM to 1lmM and 0.9mM tc 1mM. Preferably,

the concentration is 1mM.



t he concentration. is la.E Generaily, an. effective dosage per 24
hours nmay be in the range of about 0.0001 no to about 1.000 ng per kg body
wei ght; suitably, about 0,001 ng to about 750 ngy per kg body wei ght; about
0,01 ng to about 500 ngy per kg body 5 weight; about OA. ng to about 500 ngy
per tg body weight.; about 0,1 ng to about 250 ny. per kg body weight; or
about 1,0 ng to about 250 ngy per kg body weight. Mre suitably, an

ef fective dosage per 24 hours may be in the range of about 1,0 ng, to about
200 mg per kg body weight.; about 1.0 10 ng to about 100 ng per kg body

wei ght; about 1,0 ng_to about Se bod to
about 25 ngy per Ry Doty wmniﬂueféégkhv%iq?sﬁﬁﬁ % 6%u@°§65nﬁ@§e% kdnbody
wei ght; aboutns. Qaﬂge te ab@uﬁ @00@@1 ey &g.athody weights e akouwtody, 0 My
to about 15 ing g kg bod g 15Alternat|v§ﬂé# an effeoflve gisage
may Oct up tHeaBout seeﬁgb Y. . 8Pokbr DeR8mpre. toyetieiHl | 20 af9 EFfect ve

dosage is awpentedtignbe idbduRe ¢ angeqof t@b%%bu25 300 akoupe SORET/URy about
25 to about 300ngi n2,” about 25 to about 300ny/nR, about 25 to about

250 g/ me? absupht s0PPeuabBul 250/ mEouand PAbat Ped. 154 & Auboute g/ m | |
There is proyided ph ﬂéetgfaBoﬁQn?QMnﬂ?oﬁeﬁoﬁ@o§éo§'&Hhéﬁi descrdhed above

in the manufacture of a nmedi canent for the treatnent of cancer, The cancer
may. be sel eét@dmSr6m theugr 86p BEnsEst KAGP2SY of e 5K - dﬁ%@%rsu1ﬁﬁﬁdbancer

stormach cancer, grastale Taadger pecerd GalutRnesl YUl NaknEaNGHGe. gieni | e

cancer and pancreatic dan in a preffdded enbodlnenty t he skin
cancer is seboouedlf®om@stmuﬂhnuir%ﬁﬂ H@am@ﬁnogaboéasaﬁl@%ﬂi i norfa and

30 nel an t I cer, on cgl gl yng.
cancer o?ggngﬁl celigqung canc %%r * 66%; pre .?reﬁgéﬂ%oé gnat t he
.cancer i3 | oeabeb 6A mhepheadgoﬁmmbbwmomha. Sioujredt O imgcltudiavpusut? not

lImted to mg per kg body weight; about 5.0 mg to about 0 mg per kg

body weight; about 5.0 mg to about 20 mg per kg body

weight; or about 5.0 mg to about 15 mg per kg body weight.
15 Alternatively, an effective dosage may be up to about

500mg/m2. For example, genera.ly, an effective dosage 1is

expected to be in the range of about 25 to about 500mg/m2,

about 25 to about 350mg/m2, about 25 to about 300mg/m2,

about 25 to about 250mg/m2, about 50 to about 250mg/m2,
20 and about 75 to about 150mg/mZ.

There is provided the use of a compound or composition
as described above in the manufacture of a medicament for
the treatment of cancer.

The cancer may be selected from the group consisting

25 of skin cancer, lung cancer, stomach cancer, prcstate
cancer, cervical cancer, vulvar cancer, penile cancer and
pancreatic cancer.

In a preferred embodiment, the skin cancer is selected
from sguamcus cell carcinoma, basal cell carcinoma and

30 melanoma.



5 trnorts or cancers of the lip, "ftiC Ait:), tongue, nasal (-...evities,
throat and thei dh. Advant egeohasyr the tbnpound arntbra.lit.g tc the

di scl osure provides an alternative treatnment: for such canners and
aneliorates the need fbr disfiguring and debilitating surgery, the
eff.:2.C.t5 cf which IC cannot be fully renmedi ed by cosnetic and
reconctructiva surgery, It is a further adyantage of the disclosure that
even if. surgery is retained as che preferred treatnent fax such

ax a, the conpounds describeo. herein nmay bm esed intraoperatively to

i nprcye pati EKi n: outcaones, 1.sThere is provided the use or a conpound Cr
conposi tion ab GescFided abdve iTHI t R Amhufiabhire~ oF Al nedildamehtISc. : t he

treatr.enst cehdea ¥ egangete1The,py ecancer - my be seaecteo frcm Bowenc's
disease u:.T....:.anpbus cell carcinoma in sitcl actinic k4=, T.Tirnsic:r

Retirlc rh,,,,ilHtP{§FerEshemgodingtt | ShPreacpt lldguscaTRer 80 8°2C. fd the

use of a. ceEpendrCheec@MRASidi onAs-«deberdihed apbave | ot heiganufacture of a
modi cancnr for the treatnment of becul ax degebbration. PreferelLays, the
macul ar degéRBPatT brPh s SwereracuPar degenépat i BAYLL, TFHere. i paprévi ded

the use of e.coppound or,.conpositibyn.as deseri @sti%e thd the papyfacture
of a nedlcsiment for the treatnent of human papillo virus (.H SV warts,

The wartc nmaychbedeel : ‘et ed-fs omittel grioup couelistisng 2of commmanares
C2brruea vbtgarisds. fkat warts £ 'c%&gdé%dplmg])ara%%fs' ldformuarts, plantar
warts (Verruce., pedlas); nosaic ,tiarts;genitdlvvarts atumnats:".: and
periugual watfsiguring arfheiegilisapiovi detbahe ude off factenpduntion
conposiijon ScLi . the if r f i 1t _for the.
rontment of 3 CSkrh disorder " rororab o PR SkiASD SO s 5 58! et ed
from acne veblgatis, ¥oseeea, fsume dahvageadei lof gkiendienllasged sebaceous

gl ande, W”i95éﬁsifa¥&£bé€§ %%?Q%g%?ﬂe P%stgﬂes AGENG).g bl.dragenitis.
suppurativa, psoriasls, topic dermatiti s ana age. Sspots,
such cancers, the compounds described herein may be used
intraoperatively to improve patient outcomes.

15 There is provided the use of a compound or composition
as described above in the manufacture c¢f a medicament for
the treatment of a precancer. The precancer may be
selected from Bowen’s disease (squamous cell carcinoma in
situ) actinic keratosis, actinic cheilitis or Barrett's

20 oesophagus.

There is provided the use of a compound or composition
as described above in the manufacture of a medicament for
the <treatment of macular degeneration. bPreferably, the
macular degeneration is wet macular degeneration.

25 There is provided the use of a compound or composition
as described above in the manufacture of a medicament for
the treatment of human papilloma virus (HPV} warts. The
warts may be selected ZIZrom the group consisting of common
warts (Verrueca vulgaris); flat warts (Verruca Planae);

30 filiform warts; plantar warts (Verruca pedis); mosaic

warts; genital warts (Condyloma  acuminatum, Verruca

acuminata) and periugual warts.

20



| o anot her embodinent there is provided a. kit conprising the conmpound or
conposition as descri bed above 10 together with instructions for use.
Preferably, the kit nmay al so cbntain one or nore further therapeutic
agents. - in. a further preferred enbodinent, there is provided a

phot odynem c therapy kit conpng the conpound or. conposition as descri bed
above together with instrudtions id for n:=.E e. Preferably, the kit may
contain one or nmore iurther therapeutic agents. Brief Description of
Erzmnngs Tte acdﬁn}aanﬁinu drawings illustrate a disclosed. 20 enbodi nment
and serve to ezplain the orinciples of the_di.sdlosed enbodi nent., .However
it is to he yndéwgéﬁbdftﬁﬁpvﬂﬁéngaﬁjH@@ af 2 deSTRREH mer SIS e 1
purposes of LLlusteatipan, agnd afe N8 dnbeycone rifed asca cdekhni foiron of
the limts of the invention. 25S2igure 1 is an ORTEP (Qak Ri dge. Therma
Pro ran vi ew-ot &sapBUAEL CEUCESALINP) %‘b%%m@(mﬁ)fe?il(@?& C. ,t_gL B(CBOH i r

accordance wyth the. prid i sent-disclasyr excdsanabsenat, onspectda, [sDNA] ., -
CO 2.4) mM Arrow shovJs the ah.:6orbanc: cYngi xq upon increahi DNA
engehcr 3.1 i o8amigrset Ciplotsiof, 1SDNALZEX, SEPPNAPUF orlf 1ERES t At5X6.551: 1cm of

DNA. wi th tre, comlex,.Eepesi mental - eata; poi At@raadiildid i figsourddinger
psoriasis, atopic dermatitis and age spots. ,

In another embodiment there is ©provided a kit

comprising the compound or composition as described above
10 together with instructions for use. Preferably, the kit
may alsc contain one or more further therapeutic agents.

In a further preferred embodiment, there is provided a
photodynamic therapy kit comprising the compound or
composition as described above together with instructions

15 for use. Preferably, the kit may contain one Or more

further therapeutic agents.

Brief Description of Drawings
The accompanying drawings illustrate a disclosed
20 erbodiment and serve to explain the principles of the
disclosed embodiment. However, it is to be understood that
the drawings are designed merely for the purposes of

illustration, and are not to be construed as a definition

of the limits of the invention.

25 Figure 1 1is an ORTEP (Oak Ridge Thermal—Ellipsoid

Plot Program) view of compound

[Cu (SALIMP) (phen)] (C104) .H;0.CpHsOH in accordance with the
present disclosure;

rigure 2 is an absorption spectra of

30 [Cu (SALIMP) (bipy)] (compourd III) in 5mM Tris-HCl, 50mM

NaCl, (pH7.2) upon addition of CT-DNA. [Cu;, = 0.3 mM,



5 fitting of the data; Fiouro 3 -is a geo eixocc.|iaphoreol diagram
3.hbWflg the extent of c:::gavage of SC pDC.19 DNA (C 5u.cji by conpound
I, I1l and rvdi fferenO. 1Dght conditlono by. cc:inpounds according
to. the disclosure, and figure 1. 10 el ectrchereois sbcw ng tne extent ot.
cl eavage of SC pUC 16 DNA (5...X ng) by ccnmpound V, VI, VII and VIII under
different. light. cooditions, Exanplez Non-1i mlti ng exanpi oa of the
invention wl, 11 be further. deocribed in greater detail Py reference to
speciflc E).anpl eo, whice should not be construed as in any 20 way limting

the scope o e inyentio it 1
Synt hesi s: @gbge ||g§an%eg ?MN1§§?|cyFB§%§e%§g|n1n8%%%§%%§EPF%§%§§S
(USALZDT, 9 wasn prﬁp@'m.biyg r ehiruxiavroahniceyt ebdehydenand: 2- pagtishoethvl

pyei di ne |n al:;1 nolar ratic in dry ethanol The |igand WB3 used directly
in the nest! @ﬁkﬁaﬁm'fﬁbutvgyléBwéi §opnche titration o2 BNA With Che

N-Bal i cyli difigs2s: r ziznoaet higysi didde(: poz;sté\t | MR)M@S 1ines, linear
5 fitting of the data:

Figure 3 is a gel electrophoresis diagram showing the

extent of cleavage of SC pUC19 DNA (0.5pg} by compound I,

II, III and IV under different 1light conditions by
compounds according to the disclosure, and Figure 4. Gel

10 electrophoresis diagram showing the extent of cleavage of
SC pUC19 DNA (0.5ug) by compound V, VI, VII and VIII under

different light conditions.

Examples
Non-limiting examples of the inventiocn will Dbe
further described in greater detail by reference O
specific Examples, which should not be construed as in any

20 way limiting the scope of the invention.
Synthesis route and purification process

1). Synthesis of Schiff base ligands (HL)

25
N-salicylidine-2-iminoethylpyridine (HSALIEP) was prepared
by refluxing salicylaldehyde and 2-
aminoethyl pyridine in a 1:1 molar ratio in dry ethanol.
The ligand was used directly in the next step without

30 isclation.
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prepared. by refluxing salioylaldehyde and 2-plcolyi amne in a 1:1 nolar
ratio in dry ethanol, The |igand was used directly in the next step without
i solation. Arece o oph en gn 71 )thylutTre: dig e (1-1ELET14.9) was
prepaxod by reflaxing 2-hydroxy aoetophenone and. 2- pirolyl amne in aid
molar ratio in dry ethanol. The ligand was used. directly in the next step
wi t nout 10i sol ation, (2-2-2.57th-o0.scyace opie) -2
.undrioethvlpyridinfii(l111A P.T.EP) was prepared by. refluxing 2 \ \\\
acet ophenone and 2 - ami noethyl pyridine in a 1::1 "nolar ratio in dry

ethanol, 15 The || d, .was .. .. I r Vi the next wth
i sol ati on. f?X%?Af‘ag‘f]Lﬁlfﬁ, ﬁlf?é.ﬁ?’ge?}?%%@}sgﬁiﬁ?%) 1(CL04- 0" ?@Emo 28gl%lSALI EP
SOLUtIFn i n prypethanet (Sfranpl) wwelsiaddédetivdp winse 2-picolylt gmihe dry
ethanol in. solution of coppr(ll) .perchlar 8 ) qs ul,t.]
m xtre was sf?r?eb:?fﬁ?lirhgﬁ§18t}Rrggﬁlggﬁéngfu?g% Eé;Egarggﬁ EEF?%
preci pi t at eddi Mésc Ty litrered, naashedemi w hxretdtanololandodri ed 25in air,
H.SRLINIQ; solution in dry ethanol (25 rnmoll wes added drop
N- (2-hydroxyacetophenonyl) -2-iminomethylpyridine (HHAPIMP)
was prepared by refluxing 2-hydroxy acetophenone and 2-
picolyl amine in a 1:1 molar ratio in dry ethanol. The

ligand was wused directly in the next step without

10 isclation.

N—(2—hydroxyacetophenonyl)-2—iminoethylpyridine (HHAPIEP)
was prepared by refluxing 2-hydroxy acetophenone and 2-
aminoethyl pyridine in a 1:1 molar ratio in dry ethanol.

15 The ligand was used directly in the next step without
isola*tion.

2). Synthesis of binary complex [Cu(L)] (C104) .nHy0

[Cu(SALIEP) ] (C104) .0.5H;0

20 HSALIEP solution in dry ethanol (8 mmol) was added drop
wise to the dry ethanolic solution of copper(II)
perchlorate (8 mmol). The resulting mixture was stirred
for 1 hour at <room temperature. Dark green solid
precipitated was filtered, washed with ethanol and dried

25 in air.

[Cu (SALIMP) ] (C104) .HzO

HSALIMP solution in dry ethanol (2.5 mmol) was added drop

wise to the dry ethanolic solution of copper(II)
30 perchlorate (2.5 mmol). The resulting mixture was stirred

for 1 hour at room temperature. Dark green solid

23



W se to Use city et:nano:Li solution of tepee30 perchlorate (2,5 moll, The
resul ting ndzieure was stirred for | hour at roomtenperature. Dark green
solid precip Lat (ed was 11 tta e red. washed wi atmanol and dr | |ed
(HA. P. 2741---) (C10,1.) 52L1-? s. lotion in hrvethsnoil) was. added dr on
wise tmthd dry caabanad..ic solur 1.on of copper ( ) pe rchl or ate LU
mmol ) , The resulting mxture dds re fluxed for. 1 dour . Dar k i d green
solidl-...,:-..e.:Lpitdted as filtered, washed wl th et nanci and dried in
air. " MHAPIEP nolo tion in dry e thand(10 .rnnmo 1 was added drop wise to
the dry ethanol. .i ol uti on ,of pp el )osRerchl.orace . The
result ind ?ﬁ%ﬁ%ﬁﬁg%ﬁgé #§F|&§#-eﬁ%?'1ﬁﬁ%3F? éﬁgﬁ EQE%W%EOF#glq%?ﬁ%%pirdted
wss f iltered,amdshdd dgth ethanol and dried inai r ."nmhesl- ternary a
orsd(2,, .3;, wherez-z- 2.',Dv 3:'yor1,13-r:hen a nth 3: 0.1.ine (e ) Tol
C. ML. let 'nano i csolutionof0.397g(1.0nmal ) [ a TSSAI1,IRP) (CL.04, }YG O
hOglnmma. : 142c21#A% oy Edxne,dirssol ved in 10 ml of ethanol was added. dr.opw

i se The resu t mzrurg was eflumeg fo hod .r The e tal 1
ine sal id @%&%ﬂ&g P dgaranved ‘{ﬁh %Lhaﬁrgﬂs{loflﬂmt‘oe*r)ed‘fés V\%{s eecg C\g/jv‘{éi(ﬁt h
et hanol andyai¢ debed.chEhd enpostnchiwas o ecsysi@aldn sedf ! : coppet haaw . Yidl d
7:1% CE. :01.saaz s

perchlorate (10 mmol). The resulting mixture was refluxed

for 1 hour. Dark bluish green solid precipitated was

filtered, washed with ethanol and dried in air.

[Cu (HAPIEP) ] (C104)

HHAPIEP solution in dry ethanol (10 mmol) was added drop

wise to the dry ethanolic solution of <copper(II)

perchlorate (10 mmol). The resulting mixture was refluxed
15 for 1 hour. Dark green solid precipitated was filtered,

washed with ethanol and dried in air.

3). Synthesis of ternary complexes [Cu(L) (B}] (Cl0,4) .nHZ0,

where B = 2,2'bipyridine (bipy) or 1,10-phenanthroline

20 (phen)

[Cu(SALIEP) (bipy) ] (C104) (I)
To 10ml ethanolic solution of 0.397g (1.0 mmol)
[Cu (SALIEP) ] (ClC4) . 0.5H0, 0.156 g (1.0 mmol; 2, 2!
25 Dbipyridine dissolved in 10 ml of ethanol was added
dropwise. The resultant mixture was refluxed for Ilhour.
The green crystalline solid that was separated out was
filtered, washed with ethanol and air dried. The compound
was recrystailised from ethanol. Yield 75%. (Found: C,

30 53.02; H, 3.90; N, 10.05. Calc. for C24H21C1N405Cu: c,

24



30D3. 027H,: 3. 90; N, 10.05. Cala.forC. 2. ,F, T,-2-1CIN.; C*Gss: C, z: 4 [Cu
(SALIE12).) Cidlien) (O2(1.24 21.1)

5Tol Oral et hanol i esol uti on. of 0. 196q(. 0, 5m®61)

[ Cuf , SAI TEP) 1( C1041. 0. 5H20, 0, 099( 0.5 phenanthrline dissolved in 10 m of
ethanol w::).:a.)ddedi'dlr.:;2. wse_ Tte resultant m xture was refl uxed
for. | houo. The green otystalline solid was separated out in 751 yield. 10
The solid was filtered, washed with ethanol and air dried. The. conpound
wes recrystaillsed trnmethanol,. Th..e green crystalline solid that was

separated out was fiitered, wash i et hanol _ air,.drijed e _conmpound
was recrystabfi $&d from - Etinahol %%ng%g 7%‘% IC,“Fg C?i,ls%gél:. 66151-?5 1'r'rp
3/73; N, 9.62c=@ale-, for C2gLICl.N402-.:CQu.:54,92; H 3"69; N, 9,85%, IR
c:-.)1." (KBr disc)1625 vs (62=N). | OCo( SALI M?) (el pyji(6.210,:"2 20

Tol0mi et hanol i csol uti onof 0, 117q(0, 3 i Cu: SALI NP1: C10:,), 820, 0. 046822;

(0,.5mxm )  ;cu(SALIEP) (phen)] (C104) (II)

5 To 10ml ethanolic solution of 0.198g (0.5 mmol)
[Cu(SALIEP) ] (C1l0O4) .0.5H20, 0.09 g (0.5 mmol) 1,10-
phenanthrline dissolved in 10 ml of ethancl was added drop
wise. The resultant mixture was refluxed for 1lhour. The
green crystalline solid was separated out in 75% yield.

10 The solid was filtered, washed with ethanol and air dried.
The compound was recrystallised from ethancl. The green
crystalline solid that was separated out was filtered,
washed with ethanol and air dried. The compound was
recrystallised from ethanol. Yield 75%. (Found: C, 54.60;

15 H, 3.73; N, 9.62. Calc. for CzHzC1N,OsCu: C, 54.92; H,
3.69; N, 9.85%). IR, cm '(KBr disc): 1625 vs (C=N).

[Cu (SALIMP) (bipy) ] (C104) (IILI)

20 To 10ml ethanolic solution of 0.117g (0.3 mmol)
[Cu(SALIMP) ] (C104) .H20, 0.0468 g (C.3 mmol) 2, 2'
bipyridine dissolved in 10 ml of ethanol was added drop
wise. The resultant mixture was stirred at room
temperature for 30 minutes. The green crystalline solid

25 that was separated out was filtered, washed with ethanol
and air ried. The compound was recrystallised from
ethanol. Yield 85%. (Found: C, 52.16; H, 3.63; N, 10.31.
Calc. for Cy3HisCIN4OsCu: C, 52.07; H, 3.58; N, 10.56%). IR,
cm™ (KBr disc): 1631 vs (C=N).

30
[Cu (SALIMP) (phen) ] (C104) .H;C. CoHs;0H (IV,

25



hi pyridine dissolved In 10 m of ethanol was added drou w se. The resul tant
m ztire wasstirred atroomtenperature for 30 mguts, The green crystalline
solid 25 that warseparated our was filtered, washed with. ethanol. and. air
dried. The conpound was recryatilised fromethanol, Yield as% (found:
"1.52.16; 23, 3,53; N, 10.%$1, Ceic. for CG2...31.-11..:)..TINIT,-.)sCu: C
52A7: 9, 3.50;. N 10"56), ER, fo2,22.1(Mer disc): 1531 vs Y,:17.---2X2), 3
0 Cu (8212.TP51,2) (0)e2:2 f (C. 2.04) ,C 2115 Cct (;

TolOmlet hanol i csoLoti onof 0, 117g(P. . snmol )

Leu( SFdI I M2 (C1043NI H20, 0, 054qC0. 1:. phenanthr,line_oiesolvod if 1C nal

of wus added' Ur 064™ni s& ChagPaami r arit! Uisefur eo%sgtllfLFged &rroom™o L

St senmpar af or@, fur. 190100t 105" 260, greenpsrystal I i ne. so0ldymel y That, wes
scfpaxu,..ed clew a3L 74,tared. washed wi tn athancl aon: a4r4:6, 64pound

wasl : es: patPInHG e R &Rt et FahotFoll '€ 2f etyanol was added dro

wise. The resultant mixture was stirred at room
5 temperature for 30 minutes.The green crystalline sol%d

that was separated out was filtered, washed with ethanocl

and ailr dried. The compound was recrystallised from

ethanol. Yield 85%. (Found: C, 52.24; H, 3.66; N, 8.91.

Calec. for Cz7Hz;3C1N4O-Cu: C, 52.42; H, 3.88; N, 9.06%). IR,
10 cm'(KBr disc): 1633 vs (C=N).

[Cu (HAPIMP) (bipy) ] (C104) (V)
To 10ml methanolic solution of 0.406g (1.0 mmol)
[Cu(HAPIMP)] (ClO4) .H,Q, 0.156 g (1.0 mmol) 2, 2' bipyridine
15 dissolved in 10 ml of methanol was added drop wise. The
resultant mixture was stirred at room temperature for 30
minutes. The green crystalline solid was separated out.
The solid was filtered, washed with methanol and air
dried. The compound was recrystallised from methancl.
20 Yield 85%. (Found: C, 53.C1; H, 3.90; N, 10.08. Calc. for
CaqHz1C1N,OsCu: C, 52.94; H, 3.86; N, 10.29%). IR, cm ' (KBr
disc): 1604 vs (C=N).

[Cu (HAPIMP) (phen) ] (C104) (VI)

25 To 10ml methanolic solution of 0.406g (1.0 mmol)
[Cu (HAPIMP) ] (Cl0Oy4) .E2Q, 0.180 g (1.0 mmol) 1, 10
phenanthroline dissolved in 10 ml of methanol was added
drop wise. The resultart mixture was stirred at room
temperature for 30 minutes. The green crystalline solid

30 was separated out. The solid was filtered, washed with

methanol and air dried. The compound was recrystallised
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u",chou02 ;.;NOIL cmc 015.::; 113i5Cc(C-)..\1)

NVD14- AT-TM Pj ao: 4:: NM C, ; 10) Tol04, 1net hanofi csol uti onof 0, 406qg( 1, Ommol )
Ef | u: HAPI MP, : d1. 1. 04bN20, 0,156 g 1.0 ninoll 2, 2' bipyridire id dissolved
inle m. of nmethanol a'ae addad drop. w se, The rosuirant eo.xture was
atir.er at. roomtenparotore: tor 2:4 The gred: n drys-Se: Lino
acii.d was :4:6.p:ore:ed. outs. The solio was rlstored, wasted w se

nmet hanol and air drier:. The rcnpaund was rerrytallioad from nmethanol _
2%.1,ie|ol4 24w4d: C, S2,01: 6:, 3,9C N,sc.Cale, for C
52,94; :4

251 c10mimet h%’?%“ ﬂ%éa?riéﬁé‘?%f?bé’ 48%2 160%1%@ €740 eFEAPL N 350y, (V1)

q (10 mmol) 407 pbegaanthl $6§I n@osdglm@hrsgtl.er crh bC. af; ofH,nof3n@&fel Was addod
dLop wi se. The resnitoc: m x1o3 fg%rrod m tee,00raL.o for 3D

73111 o5as, T%eB%"r eertFer yét a(IIﬁBIrn?l§Fl id 6V‘°33(Cs sowar ad: ed out was
::11::e0ed, w"1l-leci. wtS

5 [Cu (HAPIEP) (bipy) ] (Cl104) (VII) ;
0.402 g (1.0 mmol) of [Cu(HAPIEP)](ClO;) was dissolved in
60 ml of warm methanol. To this solution 0.156 g (1.0
mmol) 2, 2' bipyridine dissolved in 10 ml of methanol was
added drop wise. The resultant solution was refluxed for 1

10 hour. The solvent was evaporated by rotary evaporation.
The green crystalline sclid separated was filtered, washed
with methanol and air dried. The compound was
recrystallised from methancl. Yield 75%. (Found: C, 53.82;
H, 4.16; N, 9.97. Calc. for CssH23ClN4OsCu: C, 53.76:; H,

15  4.12; N, 10.03%). IR, cm '(KBr disc): 1599 vs (C=N).

[Cu (HAPIEP) (phen) ] (C104) (VIII)
0.201 g (0.05 mmol)of [Cu(HAPIEP)] (ClO4) was dissolved in
60 ml of warm methanol. To this solution 0.180 g (0.05
20 mmol) 1, 10 phenanthroline dissolved in 10 ml of methancl
was added drop wise. The resultant solution was xrefluxed
for 1  hour. The solvent was evaporated by rotary
evaporation. The green crystalline solid separated was
filtered, washed with methanol and air dried. The compound
25 was recrystallised from methanol. Yield 75%. (Founad: C,
55.73: H, 4.01; N, 9.57. Calc. for Cz7Hp3ClN4OsCu: C, 55.67;
H, 3.95; N, 9.62%). IR, cm '(KBr disc): 1599 vs (C=N).

30 Crystal structure of compound

[Cu (SALIMP) (phen)] (Cl0,;) .H20.C2Bs0H.
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met hanol and ulr oried. conpound woo rucrystailised tromnethanol. Yield
33% (Found: C, 54.98; A 3.73; N 9,77.Gle.. for02shi.2.10i N4O:) Ou: 54, 92;
i,3.51: M . IR cal'(KBr disc): 1539 Vs (Pl A2PILP) (blidy)1l (C104,

C. 402mmol ) of [CuKHAPIEP)I (CLIO was di.ssoLved in 50 mM of warm nmethanol,
To this sblution 0"156(1.0 mml) 2, 2 hipyridine dissolved id. 10 m of

met hanol was added drop wi se) The resultant solution was refiuzed for | 13
hour. Tae sol vent was evaporated by rotary evaporati onTne green crystaliine
solid separated. was filtered, washed met hanol and air dried, The

compound was recgrystalli sed rom et han Yi el d 75 (Foun 1.82; H,
167 N, 9.97, GalcIr for CFSY"Efyv)i0A T ‘8"5&”6 éqé Hgo‘ié% fg N, I R,
c][ﬂ (Kfir di ECC})CSA]LEMQ’ VShefy NJC1da( 2520 622 Hs@ Ma)s @:,bzeinqd(OJyOSSmm]@ of
[Tuchan £6)) (G0 3) a5 dissolued, 51,08, of ver myfELhangl e 1o LS
obtained slow evaporation of ethanolic solution of the

5 complex. The diffraction experiments were carried out on a

Bruker SMATR CCD diffractometer with a MoKa sealed tube.
The program SMART was used for collecting frames of data,
indexing reflection, and determining lattice parameters;
SAINT was used for integration of the intensity of
10 reflections and scaling. SADABS was used for absorption
correction, and SHELXTL was used for space group and
structure determination and least refinement on FZ2.
Selected crystallographic data of experimental details are

compiled in Table 2.

15
Table 1. Crystal data and structure refinement for compound
[Cu (SALIMP) (phen) ] (ClQO,) .HO (IV).
Identification code 9295a
Empirical formula C27 H25.50 Cl Cu N4 06.25
20 Formula weight 605.00
Temperature 223(2) K
Wavelengzth 0.71073 A
Crystal system Orthorhombic {
Space group Pbca
25 Unit cell dimensions a = 20.0374(7) A  —= 90°
b = 12.4850(5) A = 90°
c = 20.9085(8) A T = 90°.
Volume 5230.6(3) A3
Z 8
30 Density (calculated) 1.537 Mg/m3
Absorpzion coefficient 0.989 mm~1
F(000) 2492
Crystal size 0.60 x 0.20 x 0.12 mm3

Theta range for data collection 1.95 to 27.50°
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20 mmoi ) i, 10 phenant hrofi s dissolved in. 10 m of nethanol was added
dxbp wi se. The resultant solution was, refiuxed for 1 hODX, The sol vent.
was evaporated by rotary evaporation. The green crystalline solid separated
wSs filtered, washed witn nethanol and air dried- The conpound 25 was
recrystaliised fromnmethanol - Yield 75% H 4.01; N, Calc. foK
:1.2.71-12. 3CIN050,1): C !-Y:"I"").h H 3.9(2; N 9.62%. IR om 1(KEf
disc): 1599 vs (CN), Thetrystai:structureofcoswxxn:d
[ Cu( SALI M 2) ( Pben) 10S, 10, 2C. C. ?1- 1501, 1 was obtai ned by single crystal
Xsray diffr.ac.ficmtrejul 2*pe." Single crystal was obtained sl ow
evapor ati on nfdeet hsmolsi ¢ sol uti on of the-¢ommpkexQ: The diPfifadtisn
experiments ;oene_garried out on 'a 2ruker SMATRdi ffrastonster witb a MRa
seal ed tube,. The program SMARTused for {%recti ng frames of data, indexing
reflection, HHd et A 15t ti ce pana a; S AINT was used for
i ntegrati on ofddphedént ensityciohsMO t o andogtdRi(hy;) SADAES &las used for
absor pt d%n cggn(é)eigglag&s Q@dt@\gL Xﬂ,qowasgysgaq for space group and structure
B .

deterrdnati on ci.finewnt on F2. Sel ec $d creyat ‘S’?,ir ongC[ aphl C
dat a of eperWPéFordé%oéFth’aﬂ“e conpi | ed ¥ FABFE* P TABT ST dat a
and. atructemng:.rghbfhonmentator seoApogAd M {BALEMP)( EdRAr )) (C104), d20( (1v).
I dentificatign..coda higpisioal Lc)rfflul aG7 MY;y . 1RQcANGrls06: 28

Data / restraints / parameters 6000 / 2 / 357

10 Goodness-of-fit on F? 1.044
Final R indices [I>2sigma(I)] R1 = 0.0545, wR2 = 0.1525
R indices (all data) Rl = 0.0688, wR2 = 0.1618
Largest diff. peak and hole 0.749 and -0.539 e.A™3

15

20 Table 2. Some selected bond distances (A) and bond angles
(°) of compound [Cu(SALIMP) (phen)] (C10,) .H,0 (IV)

Cu(1l)-0(1) 1.921(2)
Cu(l)-N(2) 1.940(2)
25 Cu{(l)-N(1) 2.033(3) '
Cu(l)-N(3) 2.036(3)
Cu(l)-N{(4) 2.253(3)
0(1)-Cu{l)-N(2) 93.53(10)
0(1)-Cu{l)-N(1) 159.99(10)
30 N(2)-Cu{l)-N(1) §2.07(11)
0(1l)-Cu(l)-N{(3) 88.29(10)
N(2)-Cu(l)-N(3) 177.30(11)
N(1)-Cu(l)-N(3) 96.89(10)
0(1)-Cu(l)-N(4) 106.92(9)
35 N(2)-Cu(l)-N(4) 9%.44(10)
N(1)-Cu(l)-N(4) 93.08(10)
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20Fornul a wei ght Terperstre Weveignei: Crystal system 3paoe group 25Unit
cell diir.ensit)ns 605.CS 223(2) K Othorhomhas Prrma - 20.W147)

20. 9025; g( Qu30,6(i) 8 SODensity (caiguiered).5:37 hie ing.3 clL9e, ?..

F(W0) I $D2 crysict)..E ftwW62 x 0.2C r,

15

20

25

30

N(3)-Cu(l)-N(4) 78.11(10)

DNA binding study by absorption titration

The DNA Dbinding experiments were performed at room
temperature. The DNA concentration per nucleotide was
determined by absorption spectroscopy using the molar
absorption coefficient (6600M'cm™) at 260 nm. Absorption
titration experiments of Cu(II) complexes (I - VIII) in
buffer (5mM Tris-HCl, 50mM NaCl, pH7.2) were performed by
using a fixed copper concentraticn to which increments of
the DNA was added to a maximum ratio of 8:1 ([DNA]: [copper
complex]. Copper-DNA solutions were allowed to incubate
for 10 minutes before the absorption spectra were recorded

(see Figure 2).

The intrinsic binding constant K, of copper (II) complexes
(I - VIII) to DNA was calculated using the following the

egquation:

[DNA] / (€5 — €¢) = (DNA] / (& — €¢) + 1/[Kelex — 8:)

T

where [DNA] is the concentration of DNA in base pairs, €a,

g and g, are the apparent, free, and bound metal complex
extinction coefficients, respectively. In plots of
[DNA]/(es - &¢) versus [DNA], K, is given by the ratio of
slope to the intercept.

Absorption titration method was used to monitor the
interaction of the compiexes I = VIII with CT DNA.
Intercalation of a complex to DNA generally results in
hypochromism and red shift {(bathochromism) of the

absorption band due to strong stacking irnteraction of

w
<

g
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Tnet _a range for data ceilsocioe 1.9i to inde4 ranges-26<adm - 20,

Refl ections coll ected: 7).5452 | ndependent reflections600.0 (R(int) -

0. 0456] Conpi eteness to theta - 27.50 99,9t Sem -enpliical from

equi valents Mar, and :tin. transm ssion0,890)-i and 0.5934 Reti neneht

met hodrol | -matrix les:sit-squares on f2 Data / restnt,fiinta / paraneters
0050 / 2 / 357 10Goodness-of-fit nn F2 Final R indices [152sig3a(TH P
indices Cali data)Pi a, 0,0655, wR2 - 0.162 Largest cliff. peak and

hol eU, 749 and -0.539 EmA 15

aromatic chromophore of the ligand and the base pairs of
DNA. The extent of hypochromism thus gives an estimate of

the strength of an intercalative binding.
Figure 2 shows the decrease in absorbance spectra of
5 compound III with increasing amount of CT DNA which
correlates with intercalation of compound III with the CT
DNA. The similar spectral changes were observed for all
eight ternary copper (II) complexes (compounds I - VIII).
The ternary copper (II) complexes with 1, 10-
10 phenanthroline as DNA binder (complex II, IV, VI and VIII)
show higher extent of hypochromism than the ternary
copper(II) complexes with 2, 2’ bipyridine as DNA binder
(complex I, III, V and VII) because of higher binding
ability of 1, 10- phenanthroline at the minor groove of
15 DNA. The intrinsic equilibrium DNA binding constant (Kp)
vaiues of the complexes follow the same order as observed

in the trend of hypochromism.

DNA cleavage study by gel electrophoresis

20 The DNA cleavage activity of the complexes was studied
using SC pUCl9 DNA in a medium of Tris-HCl / NaCl buffer
with &a complex concentration of 200 upm. The cleavage
reactions were carried out under aerobic conditions and
were monitored Dby agarose gel electrophoresis. DNA

25 cleavage in both dark and in the presence of light was
carried out. The photo-induced DNA cleavage activity of
the complexes was studied after irradiation of complexes
with monochromatic 1light of different wavelength using
Luzchem photoreactor and lamps for 30 minutes exposure

30 and monitored by gel electrophoresis(Figure. 3 and 4).
Table 3 shows the specifications of light used:

31



20 Table 2, Sone sel ected bond di stances (A) and bond angles () of conpound
[Cu (SALI MP) (phen) (Cl104) .1120 (I1V) €8 (1)(2? (.8.3 (J.);1)2.033;3:J Cu
;1', ---141;.:;) 98,53 (101 :D (1Fl.))159,99 (10) 82,07(1li) OWet: CU NH. 3)
(AN .. 0)"4.T7)177.80(21)  (1)--(7.v1(1)--N(3)96.69(10" ;70-18(1)-N
(4)106.92(9) 35N(2', -Cu LI)9R 44t,10) (1) -COLO--N (I1)R "10) DNA

bi ndi ng study by absorption titration

Table 3:
Light Specification

LZC-UVA UVA lamp centered at ~350 nm

LZ2C-420 Lamp centered at ~420 nm.
LZC-VIS Cocl white fluorescent tupes with Red siecve filter -
cucs 2ff at 600 nm for "rec only" irradiation.
When circular plasmid DNZ& is subjected to

[®2]

electrophoresis, relatively fast migration is obderved for
the intact supercciled DNA (SC, <type I). If scission
occurs on one strand (nicking), the super coiled DNA will

relax to generate a slower moving open circular form (NC,

type II). If both strands are cleaved, a linear form (type
10 III) that migrates between type I and type II will be
generated.

The four compcunds (I, II, IIT and IV) were Ifound DNA
cleavage i1nactive under dark condition. All <the four
compounds however show strong photo induced DNA cleavage

15 activity 1in the presence of UVA (~350 nm) light and
significant photo induced DNA cleavage activity in the
presence of visiblie wavelength ©f light (~ 630 nm) where
conversion of type I (super coiled, SC, to type II (nicked
circular) was observed . As can be seen from the results

20 in Table 4 and Figure 3, the results of lanes 2, 5, 7 and
10-12 show the best results compared to the control in
lane 1. Compound IV was found to show strong photo induced

DNA cleavage activity 1in the presence of all three

wavelength of light used in the experiment.

Table 4: Cleavage of pUC1® DNA(0.5ug) by complexes I, II,
III and IV under different reaction conditions.

Lane number Reaction ]%Form-I $Form-II ‘
Condition (sC) (NC) |
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Tbe DNA bindinci experiments were. pertor-s.(ed at recF, 'D tenperature-
The DNA conceeara...ton per nanieotida was determ ned by afl ecrption
spectroscopy usingnsl ar absorption. coctllcient 1,X ..¢().02)-re.,-..LI at
26C. Absorption titratioo. experiments of Ce(ii) conplexesY. - VIII) in
butterli,aM Tres -hC . nOnfe( NaCl, pfl7,2) were oe2aornmed by JOrain a

ri ses: copper concentration to which incrnnmen.te of tbe wee 3.(.1,led to a
maxi mum retie of ( f.E NA,[coppee conpl ex}. Copper-DNA sol utions were

all owed to i ncbbate fer |0 m nute ere the absorption specbra wers recorded

ee bigure 2_r_Ihe__LnLLenng_bLndLngicg—naLanL—Kb—gi——cgpﬁSL—kLi}—eenpIexes
- VIII) tn DNA was cal cul at HN%Q¢QRF$%E tnIIQA%$n t he eabetiion. 2 O
DI/ 1s2 - xe)f01. \J/-* wher eDFHpL- 1{4\@)tres cehkenbration &2 DNA_in base
pairs, st apd s:,, are the apparent (4448, angbbhound net al 3$snpl ax
extinctioncoétriciente. 25PIDNAT / (BA.S) n2. el DNAL Fgi ven byOthe ratio or

5 DNA-II, (420nn) 34 66

6 DNA+II, (Vis) 67 | 33

7 DNA+III, (UVA) 10 ' 90

8 DNA+IITI, (420nm) 63 I 37

9 DNA+III, (Vis) 43 ' 57

10 DNA+IV, (UVA) 1 99

11 DNA+IV, (420nm) 2 98

12 DNA+IV, (Vis) 5 95

Control experiments with SC DNA with the four
compounds (V, VI, VII and VIII) in dark do not show any
appreciable DNA cleavage activity. All the four compounds

5 are found to be efficient photo cleaver of DNA in the
presence of UVA (~350 nm) 1light and have significant
photo induced DNA cleavage activity In the presence of
visible wavelength of light (~ 600 nm). A conversion of
type I {super coiled, SC) to type II (nicked circular) and

10 type III (linear form) was observed for all four compounds
(V, VI, VII and VIII) in the presence of UVA (~350 nm)
light.

Table 65: Different reaction conditions used to study
15 cleavage cf pUC19 DNA(C.5pg; by complexes V, VI, VII and

VIII using Gel electrophoresis
Lane number Reaction
Condition

DNA control
DNA+V (UVA)
DNA+V (420nm)
DNA+V (Vis)
DNA+VI (UVA)
DNA+VI (420nm)
DNA+VI (Vis)
DNA+VII (UVA)
DNA+VII (420nm)

W0 J| O WwIN| -
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Absorption titxation merned was used to nonitor. the Interceaation or a
bonpier to UNA generally. rescets in bynschrom sm

andr edshi ft: (bat hscbrom sn)oi ai gsobbn-ilen band due to strong stacking
Irterast.ion cf aromatic chronophore of the Iicend and the base pairs of
DNA. The extent of hypochromasm thus given an estimate of the strength of
an intercal ative binding. Figure 2 shows the decrease in absorbance
spectra O conpound Il with increasing anount of CT DNA which correl ates
with intercal ation of conpound Il with the CT DNA. The simlar spectral
changes were—observed—for—all—eibht_ternary- copper ;I11) conpl exes
(corrpounds—m-—‘llhex_er_nary ) ( swi t h10- 10 phenanthroline as
DNA bi nder | Ltcomplex I L, INNAWVIZAG (WWE1) sHow hi gher extent of

hypochr or' shithan the ter AN Vagder 4290 conpl exes with 2, T bipyridine as
DNA bi nder [ 2éonplex 1. |11,DNp+3FdI VV'1}) because of higher binding ability
of 1, 10- phenarithroline at the m nor groove of If DNA The intrinsic

eg. . H i bri ugb W\ bividi gs €anst ant coliPdumat uas 19f iheygoigibxgsitont he sane
order an obsgsvaik idbrdde 1l 8884 Of o hyiRAGIRAFESHL DNA cl eavage study by gel
al actrephoresis 20The DNA cl eavagetrvatv of ft-e c---inblexec was studied
using SC pUC19 DNA in a nediumof TriseNCl / NeC.| buffer with a coxplex
cencer t rat ohR2dfe 200 ShgHs THE ci@aiage treatt | BABCWEIE chr r FedCpatemder

aer obi ¢ cong; ti onc. and were sqoni tored by agnrose (gel..ghectropbopesis. DNA
25 cleavage in hotn dark and in the presence of light was carried out The
phot o- i nducee PNA icle adfageaieting tly’ of " the! cbipl exessiass st udiedcat t er

i rradiation,of . conpl,exes- wit hoonochromatic,ld ght of. ditfecent wavel ength
usi ng Di xon=_phonOreactor and |anps for 30 m nutes exposure 30 and

moni t or ed byt getorgleetr opHor €518 (Fi gur eshadvandtiy . “Fapiet3ishownt he

Specaiiﬁﬁliégﬁkéﬁné g%%e uéggion C25H19N40Cu, one anion Cl04, one

ethanol and a quarter water molecule. The Hydrogen bonds

present in compound IV are listed ir Table 7. Hydrogen
bonding between the solvent of crystallization C,HsOH and

the anion Cl0,7 makes the compound sparingly soluble in

15 different solvents. The solubility of the compound can be
improved by exchanging the anion ClO;” with other anions
such as NO:° or Br . All of the compounds are capable of
providing a 1mM solution, even when only sparingly
soluble.

20
Table 6
Solvents Compound ! Compound Compound Compound

I II IIT Iv

H»0 Soluble Soluble Soluble | Sparingly
i Soluble

H,0:Ezhanol Soiuble Very Soluble | Sparingly
1:1 Soluble Soluble

90% Ethanol . Solubie Very Soluble Sparingiy
Soluble Soluble

100% Ethanol Very Very Soluble ‘Sparingly
Soluble Soluble | Soluble

!Ethanol: |Soluble | Very | Sparingly [Sparingly
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Tabl e 3; Whsncircnisfplastalissnrjectedto slectrophensnela, relatitery fast
mgration is obberved for the intabt supercoiled DNA (SC, type |). If

sci ssion occurs on one strand (nicking). Pee super coiled DNA. wnli relat
to geneiete a u)tp)..,et novinc open cifnuler ft,rmtypb TT): Tf both
strands ate cleaved, a linear forp (type IGStlib that eiigrates between.
type ...type Ili wt.' be bhe fout. cappoundsl|Il an::: rv.)teurd DNA
flueter P 's-k con-Lit-ben A" the fen-conpounds however show shronp phpto

i nduced DNA cl eavage activity in thb presence of CAA (-3PC nyu iieht end
S|gn|f|cant photo i nduced Sl CA el eevase activity inthe

"el si bLe way8rengiA"oflfichd C 60f) nhp\wiefe corgetpleu CSOlﬁgﬁgi
(,saper coil €8;48C) ta type [ll :nickeh c hytn)ar) wee es-)er.vedAseer be
eeer frize {U80Fes)b)hY 20i | STablds4 areplFigar , : | 391 theS r es iPES 16F W nhes 2:
2..7 and 10{P2oshoantheyWst| resnits donpared ao!the controlS%RLlEanel |.
.Cbnpound IV was found to shOM/strong photo i neuced DNA cbeavuge sbtivity in

tngl gaezence T@Efl@l bt B BV ARyl sehnbbahti Psalty ivbridiangerer i(ferds
d|fferenfvfggﬁgp8 n%afﬂﬂ[%#&ﬁ#&@(éﬁgn?¥(89g3|QK85(£V)III and V. nneei

D-H...A d (D-H) d(H...R) d(D...A) | < (DHA)
0(18) - 0.82 2.32 3.096(6) 158.9
H(1S)...0(4)
0(18)- 0.82 2.59 3.263(5) 140.3
H(18)...C(2)

Comparative study on the stability of sulphur containing
Schiff base metal ligand complexes and metal complex with
Schiff base ligand containing additional nitrogen atom
10 from a heterocycle
rom Table 8 below it can be seen that imine C=N
infra red stretching frequencies 1in the metal complexes
with Schiff base ligand comprising an additional nitrogen
15 atom from a heterocycle; compounds I-IV of the present
disclosure are higher than those of sulphur containiﬁg
Schiff base metal ligand complexes (a-e) reported in the
_iterature. Higher stretching frequencies demcnstrate
greater bond strength of C=N bond which indicate that the
20 C=N bond in the metal complexes with Schiff base ligand
comprising an additional nitrogen atom from a heterocycle
(i.e. compcunds I-IV) are more stable under physioclogical
conditions.
Crystal structures of some of the complexes listed in
25 Table 8 ha?e been determined. The bond lengt data
suggests that Cu-N bond in the metal complex with Schiff

base ligand comprising an additional nitrogen atom from a



Solubility testing of conmpounds I-I1V in various solvent systenms commonly
used for formulation_ Table 7. Hydrogen bond di stances 00 and bond angl es
(c) of conpound (Cu(SALI M) (phen)) (C104).E20 (1V) Conpar ative study on
the stability of sul phur containing Schiff base nmetal |igand conpl exes and
nmetal conplex with Schiff base |igand containing additional nitrogen atom
froma heterocycle suagesss that. Cu -h.: bond in basecc8nbris:ec an

heterocycle is stronger than Cu-S bond in sulphur

containing Schiff base metal ligand complexes. This also

demonstrates the greater stability of the metal complexes

with a Schiff base 1ligand comprising an additional

5 nitrogen atom from a heterocycle over sulphur-containing

Schiff base metal ligand complexes.

Table 8.
Compound Structure Bond Imine
distances |C=
(A) IR
frequenc
y (cm™)
Cu - S|1612
2.7649% [Ref 1]
Cu - Nt
1.949
{a)
Cu - S|11612
2.7887 | [Ref 1]
Cu - hY
1.941
(b)

36




heterocycle is stronger thnh Cu-5 bond. |r. sul phur containing fieThnfe
base netal ilganci conplexes. This also denonstrates the greater stability
of the metal conplexes with a Schiff base |igand conprising an : Eidditional
5 nitrogen atomfroma. heterocycle ever sail:M-containing Schiff Case
metal |igand conpl exes. "-z (e) \

Cu = S|11612
2.3523 [Ref 1]-
Cu - Nt
1.967
Not 1605
determine [Ref 2]
d

(d) |
Crystal 1614 {
structure [Ref 2]
reported,
data not
accessibl
e
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( Ref 1. - Journal of inorganic Biochem stry,. 2004, 98, 377 - $86 Ref. 2
-Aso- Chem Soc. 2003, 125, 12118 - 12124 Applicatic:n The conponnds
di scl osed herein provide a novel conpound for use in. photodynam c therapy.
Advant ageousl y-. the conpounds can he produced high purity and has i nproved
ague: hi:5 st.inbility, Advant ageousl y, the conpounds are

photucham maliy active in the wavel ength 39S - 7SO am end. espenially in
the region. of 600 to 70ii nmwhere tissue penetration. effective.

CH
I,
(N .
g
= |
N
(e)
Not 1626
determine
d
Not 1625
determine

d
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10Advent egeously a netal conplex wlin a Schiff base |Iigend cionprisang an.
additional nitrogen atomfrom a heterocycle is stabig is vivo,
particularly relative ro known Schiff base nmetal |igand conpl exes that do
not contain additional nitrogen, such as siiighr -containing 15 Schiff base
nmet al |fgagd conpl exee, It wll. Oa appadent thet various other

aodi fisetions and. anaptacions of the invention wail be ant-rent, to the
person skilled in the art after reading the foregoing discicisude wthcat

departing rromtne splrlt and scope or. 20 the invention and it is intended
thet all su i > t-hi 3 f the
appended clfai ns. 1. A netal- s% %% .a tnansition netal
conpl exed with at | east one HiFF Dane Iigand and at
| east one nucleic acid inter of the formula 1IML) (B)] (X
.nH20 (1) erein, Mis a tpansi i's a nitrogen-containing
het erocyclifc SChIff base CHgand, i c acid intercalating noiety, X
is an anion, and 4s seleﬁted fr%n10 t . wherein said netal -1i gand
. 1 d .
conpl ex is selected sel eciped frop1the 9] onslfi sting of
\\ : f"
_-Cu~
——— 2 "",’ \\~\
\_/"
(III)
Cu-N- 1633
2.033
Cu-N?
1.940
CH
I,
N-..
— 2 ”’,,4'
N

\

(IV) -
Ref 1 - Journal of Inorganic Biochemistry, 2004, 98, 377
- 386
Ref 2 - J. Am. Chem. Soc. 2003, 125, 12118 - 12124
5
10

39



10

15

20

Applications

The compounds disclosed herein provide a novel
compound for use in photodynamic therapy.

Advantageously, the compounds can be produced at a
higk purity and has imprcoved aqueous solubility.

Advantagecusly, the compounds are photochemically
active in the wavelength 390 - 750 nm, and especially in
the region of 600 to 700 nm where tissue penetration is
effective.

Advantageously, a metal complex with & Schiff base
ligand comprising an additional nitrcgen atom from a
heterocycle is stable in vivo, particularly relative to
known Schiff base metal ligand complexes that do not
contain additional nitrogen, such as sulphur-containing
Schiff base metal ligand complexes.

It will be apparent that various other modifications
and adaptations of the invention will be apparent to the
person skilled in the art after reading the foregoing
disclosure without departing from the spirit and scope of
the invention and it 1is intended that all such
modifications and adaptations come within the scope of the

appended claims.
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Claims

1. A metal-ligand complex comprising a transition metal
complexed with at least one nitrogen-containing Schiff base
ligand and at least one nucleic acid intercalating moiety, of
the formula (I):

[M(L) (B)](X).nH20 (I)

wherein, M is a transition metal;

I is a nitrogen-containing heterocyclic Schiff base
ligand,

B is a nucleic acid intercalating moiety,

X is an anion, and

n is selected from 0 to 5,

wherein said metal-ligand complex is selected selected

from the group consisting of

N RLI C104

AN 1 N C10,
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, and The conplex as clainmed in claim1, wherein said conpound. is
phot osensitive to light of a wavel ength from 10-1000nm 6. A

phar maceutical conposition conprising a conplex as clainmed in any one of
claims 1 to 5, in admxture with a. pharmaceutically acceptable carrier.
7. Use of a conplex as clainmed in any one of clains |I. to 5 or a
conposition as clainmed in claim6 in the manufacture of a medi canent for
the treatment of cancer. 8, The use as clained in claim7, wherein the
cancer is selected fromthe group consisting of skin cancer, |ung cancer,
stomach cancer, prostate cancer and=pancreatic cancer. 9. The use as
claimed in claim8, wherein the s%in bancer is selected from squanous cel
carcinoma, basal. cell carcinoma and“nelanoma. 10. The use as clainmed in

claim8, wherein the |ung cancer is¢nonfsngll |cell Iung cancer or smal
cell lung cancer. 11. e of & conpl €x-as cljaimed in any one of clains 1
to 5 or a conposition as cl ai_ned in“61aid16 in the nanufacture of a

medi cament for the treatment of, a precaWCéq' J

cIn,

Cl0,

Clo,
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12. The use as clainmed in claim1l, wherein the precancer is selected from
Bowen' s di sease (sgnanous cell, carcinoma in situ) or Barrett's oesophagus.
13. Use of a conplex as clainmed in any one of clains 1 to 5 or a
conposition as clained in claim®6 in the manufacture of a nmedi canent for

the treatnment of macul ar degeneration. 14, Use of a conplex as clained in
any one of clains 1 to 5 or a co ion as clainmed in claim6 in the
manuf acture of a nedi canment hgr t eatpent -of human papilloma virus

(HPV) warts. 15. Use of |a conp s cl din any one of clains 1 to 5
or a conposition as clai éJal [

mo6 e manuf acture of a nedi canent
for the treatnent of a s |n dIS rde&ﬁ+ 16] A kit conprising a conplex as
claimed in any one of claing 1 to” 5 ora sition as claimed in claim6,
together with instructions for/Uuse. 17| The kit as clained in claim16,
wherein the kit contains one or nore furt¥er therapeuti c agents.

Clo,
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2. The complex as claimed in claim 1, wherein said compound

is photosensitive to light of a wavelength from 10-1000nm.

3. The complex as claimed in claim 2, wherein said light is

of a wavelength from 10-400nm.

4, The complex as claimed in claim 2, wherein said light is

of a wavelength from 390-750nm.

5. The complex as claimed in claim 2, wherein said light is

of a wavelength from 700-800nm.

6. A pharmaceutical composition comprising a complex as
claimed in any one of claims 1 to b5, in admixture with a

pharmaceutically acceptable carrier.

7. Use of a complex as claimed in any one of claims 1 to 5 or
a composition as claimed in claim 6 in the manufacture of a

medicament for the treatment of cancer.

8. The use as claimed in claim 7, wherein the cancer 1is
selected from the group consisting of skin cancer, lung

cancer, stomach cancer, prostate cancer and pancreatic cancer.
9, The use as claimed in claim 8, wherein the skin cancer is
selected from squamous cell carcinoma, basal cell carcinoma

and melanoma.

10. The use as claimed in claim 8, wherein the lung cancer is

non-small cell lung cancer or small cell lung cancer.
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11. Use of a complex as claimed in any one of claims 1 to 5 or
a composition as claimed in claim 6 in the manufacture of a

medicament for the treatment of a precancer.

12. The use as claimed in claim 11, wherein the precancer is
selected from Bowen’s disease (squamous cell carcinoma 1in

situ) or Barrett's oesophagus.

13. Use of a complex as claimed in any one of claims 1 to 5 or
a composition as claimed in claim 6 in the manufacture of a

medicament for the treatment of macular degeneration.

14. Use of a complex as claimed in any one of claims 1 to 5
or a composition as claimed in claim 6 in the manufacture of a
medicament for the treatment of human papilloma virus (HPV)

warts.

15. Use of a complex as claimed in any one of claims 1 to 5
or a composition as claimed in claim 6 in the manufacture of a

medicament for the treatment of a skin disorder.
16. A kit comprising a complex as claimed in any one of
claims 1 to 5 or a composition as claimed in claim 6, together

with instructions for use.

17. The kit as claimed in claim 16, wherein the kit contains

one or more further therapeutic agents.
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