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4772- 3- PCT METAL- Bl NDTNG COVPOUNDS AND USES THEREFOR FI ELD OF I ON
The invention relates to a nmethod of reducing the nolecular, cellular and
ti ssue damage s done by reactive oxygen species (ROS). The invention. also
relates to certain conpounds, espeep@ncy C@Fh@ n peptides and peptide
derivatives, that bind netal ions, particularly Cu(ll). The binding of
net.al iéﬁéabﬁifﬁ@“cﬁﬁﬁphnds of the-invention inhibits the formation and/or
acchnulationIJﬁ, -and/or targets the danage done by RCS to the conpounds
t hemsel ves (ira®, ,ndgBeacORPOUNds of the invention may act as sacrificial

ant i oxi dant s)WinkOBACKEROUND Reacti ve oxygen species (ROS) include firee
radi cal s ge. .. _superoxi de ani on and hydroxyl, peroxyl, and al koxyl

radi cal s} %ﬁgmﬂ%hfgﬁa?%hFo@%ﬁﬁwééNPéﬁEéf?ﬁ§ﬁﬁ§1et oxygen and hydrogen

per oxi de) 3o-RG,areeapabl e of causing extensive cellular and tissue damage,
and they have been reported tor s play a major role in a variety of

di seaseslaprd p€OAEHOOY 26152 | ndeed, ROS have been inplicated in over 100

di seasestaht 4988 tH¥géhi ¢ conditions, and it has been specul ated that ROS may
constituyte,a at hogeni ¢ nechani sminvolved in all human di seases.

St ohs, %i§%§§%9§gﬁgg? Physi ol . Pharmacol., 6, 205-228 (1995). For reviews
describing RCS, their formation, the nmechani sns by which they cause

cel I ul ar<laprd 60¥s€lué’damage, and their invol venment in nunerous di seases and
zo di sordets 208¥@e-&3g., Manso, Rev. Port. Cardiol., 11, 997-999 (1992);
Florence;cAust. N Z J. Opthalnol., 23, 3-7 (1992); Stohs, J. Basic din.
Physi od. Pharnacol., 6, 205-228 (1995); Knight, Ann. Cin. Lab. Sci., 25,
111- 121 <AV @9%ptekanrvet. aly, Heart & Lung, 25, 200-209 (1996); Roth, Acta
Chir. Hung., 36, 302-305 (1997)) Ischem a/reperfusion is the l.eading cause
of illng O?.d disability in the world. zs Cardiovascular ischema, in

whi ch tQ@lbp %rS capacity to provide oxygen to the heart is dimnished, is
the | eadkng Gawsea@fedd | Nness and death in the United States. Cerebral
ischema is a precursor to cerebrovascul ar accident (stroke), which is the
third | ed8¥nd cause of death in the United States. Ischem a also occurs in
other orfgBris™(&-9.¥°kidney, liver, lung, and the intestinal tract), in
harvested organs ( e.g., organs harvested for transplantation or for
research (e.g., pexfused organ nodels)), so and as a result of surgery
wher e bleod@ 2l ow is interrupted (e.g., open heart surgery and coronary
bypass sdt ﬁ% . Ischem a need not be limted to one organ; it can also be
mor e geriér E.éQH‘§é91§ in henorrhagic shock). 3 t~ MAR QW04 a~ ~z.s-PCr
2 Cel lul"ar~and ti'sstie §§nage occur during ischem a as result of oxygen

defi ci ereyo> However, the damage that occurs during ischema is generally

i ght coapar @dstorthen séviere f darageeduaate :@ecalr s upon reperfusi on of

i schem c _fjssues and organs. See, e.g., Manso, Rev. Port. Cardiol., 11,
997-99925@9%&A§t0hs, J. Basic din. Physiol. Pharmacol., 6, 205-228
(1995); Kppghtyy Aan. s Cin. Lab. Sci., 25, 111-121 (1995); Kerr et al.
Heart &<komg,cogbsr,200:-k209%{(dl 906, tRofshriACkhacLhi r. Hung., 36, 302-305 (
1997). RCS have been reported to be responsible for the severe danmage .
caused by2Peperfusion of ischemc tissues and organs. See, e.g., Manso,
Rev. Port: Car > 11, 997-999 (1992); Stohs, J. Basic din. P hysiol.
Phar macabs 3> GopgdD- 2280 180 bindiNk gfHsi t A meQaish. Lab. Sci., 25, 111-121
(1995); Kerr et al., Heart & Lung, 25, 200-209 (1996); Roth, Acta Chir. io
Hung., 3820%802-305 (1997). Metal ions, primarily transition netal ions, can
cause t<2 >Q' ttTon and accunul ation of ROS. In particular, copper and
iron ionsgsteleased fromstorage sites are one of the main causes of the
production of ROS follomjng injury, including ischem a/reperfusion injury
and i njunyode to heat, cold, trauma, excess exercise, toxins, radiation,
and i nf éopi b HRotHRy Aot BICHALe. X38ung., 36, is 302-3Cb (1997). Copper and
iron tons! as well as other transition nmetal ions (e.g:, vanadium and
chromiumions), have been reported to catal yze the production of RCS. See,
e.g:, Stohs, J. Basic din. Physiol. Pharmacol., 6, 205-228 (1995);
Halliwell et al., Free Radicals In Biology And Medicine, pages 1-19 (Oxford
University 1989); Marx et al., Biochem J., 236, 397-400 (1985); Quinlan et
al., J. Pharmaceutical Sci., 81, 611-614 (1992). Oher transition netal
ions (e.g., zo cadmum nercury, and nickel ions) and other netal ions
(e.g:, arsenic and | ead ions) have been reported to deplete sone of the

nol ecul es of the natural antioxidant defense system thereby causing an

i ncreased accunul ation of ROS. See, e.g., Stohs, J. Basic din. Physiol.
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