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Six ternary copper(lI) complexes of amino acids and polypyridylligands, Cu-Thr-Byp, Cu-Phe-dmByp, Cu-Val­
Byp, Cu-Thr-Phen, Cu-Phe-Phen and Cu-Val-Phen, have been synthesized and characterized by CHN 
elemental analysis, AAS, FT-IR and UV-Vis spectroscopic. The preparation of the complexes is easy and the 
complexes are stable at room temperature. All the complexes are structurally characterized by X-ray 
crystallography. Each complex shows coordination geometry of square-pyramidal (4+1) with slight distortion. 
The copper(lI) ion is five-coordinated by Nand 0 atoms from the amino acids and two N atoms of polypyridyl 
ligands occupied the four corners of the basal plane while the apical position is occupied by a water molecule 
orCI atom. 
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Zn(ll)ferrocenylthiosenlicarbazones: DNA Binding and 
Nuclease Activity l 
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, A "Tit" of Znl II J f"IT"''l'II~'I(hj,hl'lIlkal'hazolll'" ctllllpk"l'~ (It-­
n H'd 11'''1ll thi'N'J\lit'arh"zid, Bllci -I-llll'lln 1-. -I-l'Iln'I-, alii I -1-
jJj"lI~ I-_~- ;',;",,'11: ;":II·ha/.i(li: \1 ''1',' 1:' ahlah'd 1':.1' tll"il' ()\,\ hinilin t: 
!)roIWIl"ity :11\<1 dll'lIlkallllil j, ,,'" adh'ity. The 1'I)lIilihrilllll hind­
Ill),! ('''Ihlanh, A'b. of Ih,' "IJl\lpk\('~ fot· hinding 'Iilh nllr tll\lIllh 
1>:\.·\ leT il'\,\i \1<'1'\' ill till' ran),!l' ol"U.<,s x 103 10 2.S X \o~\I-', 
Th,' l'IJllIpk:l.l" do 11.11 inh;rollall' into III,' IIl1ril- .. ha'i'" (II' (T f)\,\. 
:1' \'\'hklll 1'1'0111 \'j.,r,),ity 1lIl,'a'lln'llll'llh, They o;hihj( d'tid,'111 110-
d,';!'" :leti< ilY in Ihe :lh.,t'lIn: of Ull adimlillg :'gl'lIt IIlId ck:" I' 
Wpt'rroikd Il;\,\ illlo nkk"d ,lIld !iIKar dn'III;\!' ':"rIll<: of Il\.\ "I 
\'l'ry 1"" ,'oll<'l'lIll':ltiolh. 
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INTRODUCTION 
An important criteria for the devcl(lpmcnl or mc(all()drll~~ 

as chctnotherapl'IHi..: a1.R~nl~ an,' the abilitv of the Illclall(ldrll~ ~" 
bring ahout DNA cleavage.lllIn gencral.· anticancer ill!Cnl'; ~hat 
~lrc approved forclinicalusc arc molecules which dam;ge DNA. 
block DNA :;ynthcsis indirectly through the inhibition of nu('ielv 
acid pl'ecur~or biosynthesis_ or disrupt the hormonal still1ulali,Hl 
of cell gro\\,lh.l2i The ckm'agc of DNA can be achicved lw tar­
geting its b:lsic conslilucnls such as base anc!/or sugar l~y an 

(lxi,bti\(' pathway ,,1' by the hydroly:;i~ or phusplmc.'lcr lin\..· 
I ~'T ' . agl~:;. 1 ransltJoll-Il1Clal l'(llllplcxcs. whidl arc charactl.'ri/cd [1\ 

high ~tabililY, struclural wrsalililY. and unique SPl'Cll\)SC"I'i~ 
and rednx pn')JX'nic~_ an~ exploitcd in many or these clTurlS, 

R",'c-iwd :. Scptc'mber 201 I: :1..:ccplcd n I)"cclllha 20 I I. 
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TIk'Y ;u\: c;qnblc (If binding t(. DNA by a 1ll1l1litlld", of inta­
ac(iulh and ck-a\ ing DNA by \ irlul' of tl)cir intrinsic chl'mical, 
dcctl'udl(,(llicd, and phnlO..:hcl11ic;1I rl'aciti\'itic~.I~'-7! Redox ac­
tive l'Olllpk'l> ;lI'I,~ \...11(1\\ n ttl hI,.' lI~cflll rl)l'i 1he oxidativc cleavage 
or DNA ill\ohing llul'\C",.Iba<;l' uxidation {lIlClJor the degradation 
nf sligar hy the abstraction lIf (\coxyrib~)se hydrogen :.!wIl1(s) 

while c'llllpk'xl':-; (:nnwininl'! "tron)! Lewis acids arc suitable for 
Ihe hydrolytic l'k'a\"gl~ ut DNA,I!'] Thl; oxidative method of 
clca\'ing DNA has till' dis:Kh'<lI1tag" of :fffecting biolllolccuk's 
indiscrimin:lll'ly.l<)1 \\'hi..:h i~ lImksirable illl (r<'ating diseases and 
:;llIdyin~ tile iI111'raCli(ln~ of DN,:\ with nlber molecules. For cx­
amp],,;, hllth clrh"Il-n'lll.al.'d and hydrox)II radicals arc known to 
modify histonc pnHcin'>. causing either pl'olein-DNA crosslink-
"11)1'1 I 1"'- . hN . !I" Illg' - ','1' 11(' ( I";SO\.'I:ilJOn 01 protem-VI A assemblIes - J in 

addition t\. cleaving DNA. Funhcrmorej oxidative damage rc­
sults in DNA !'>lrand termini \\'hieh Ixd'cnt ~ubscqllcnt ~nzy­
malic manipulatioll,l IJi The hydrolytic drayage of DNA in par-
, I·' I . I ltell :11 IS l'ha knglll~ b,'..:all~c Ihl' phoSI~hoC'stcr linkagC's havc 

rl'llwrkabk :--tahililil.':"> ,lIld arc ",X(ntordi,mrily resistant to hv­
Jruly~is under tllk'<lt;lly;('d physi(lloginllj conditions.' 151 AIllOl;g: 
lil,' Vari(lll:-- 111<:[<11 ions that 11<1\'1.' been sludliC'd and arC' undergoin cr 

, eo 

sllldi('~ \\ilh I1l1ckie acids and 1111deohas~s, In(lI) is regarded as 
one l)f the Ih'sl :>uitcd tll('tal ion for tl1(' d~velopll1enl of artil1cial 
mClall()nlll'k"~l's, This i~ hl'cam,c Zn()J~ is a strong: L(~wis acid 
:111,1 c\l'h:lll;2l' ligands \l'ry rapidly, il iSI of low toxicity and it 
is 11<1[ red"x :Icti\'c. catalyzing \'.nly tllc Ihydrolytic eleavagc of 
DNA,' I" t7i The ,dl'(lioll lIrtigands in prrparing ZnOll (:0111ple;\ 
i~ \ l'r~ imlh,rt:lIlt as it shuuld I'm \ II' mctal4entcr-DNA interaction 
\\ Iii Ic mal lit :lil1 ing the ~[abi lilY "I' thC' conlplex, Fcrrocclle is suit­
ahk to Ix l','lI pkd with Zn( II) hecause it l~a~cxcel1cnt stability in 
hiuh)~i..::t1 m,'di:1 and i~ Cillll!"bl'd ofFc< H). the only redox ll(live 
llIdal ion rOllnd in hydrolytic l'tl/,YIlK·S.1 !"'l Recent studies show 
[\1;lt krwccl\'" moiety plays <I signili(aht role in the nuekasc 
ac'li\ity or ('lItJ[) compkXl'~.iI:;2'" Hcn,'iinthis study, wc inves­
li;;,tc 1111.' D:\A binding and J1l1ckasc act,vity of zinc complexes 
1l1.ii.1c \\'illl ("'T(l"cnylthipscmicarbazol1el ligands (Scheme I). 
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