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 Research Summary:  

I. Chemistry of metals in medicine 

II. Design and chemical mechanism 
of action of therapeutic metal 
complexes(organometallic arene 
anticancer complexes, 
photoactivated metal anticancer 
complexes),metallomacrocycles as 
antivirals and stem-cell-mobilising 
agents 

III. interactions with targets such as 
RNA, DNA and proteins 
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Using coordination chemistry to design new medicines 

 Contents: 

I. Medicinal inorganic chemistry 

II. Metallomacrocycles 

III. Photoactivated platinum complexes 

IV.Metal arene complexes 
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Medicinal inorganic chemistry 

 Zinc is essential for 

life:catalytic or structural 

 

 

 Selenium provides a 

good example of the 

importance of speciation 
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Medicinal inorganic chemistry 

   It is important to ask which parts ofthe active compound 

are essential for activity: the metal itself,the ligands, or 

the intact complex of metal plus, at least, some of the 

ligands? 
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Metallomacrocycles 

 Cyclams:strong metal-

chelating agents 

 

 AMD3100 :used to treat 

cancer in the blood and 

immune in phase II 

 

 Complexation of AMD3100 to 

Zn(II):enhances co-receptor 

binding strength and anti-HIV 

activity 
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Metallomacrocycles 

 to rationalize the effects of 

cyclam configuration and to 

produce new specific 

antagonists for CXCR4 

 

     

   CXCR4:receptor number 4 for natural 

chemotactic cytokine proteins 

containing a conserved Cys-XCys 

disulfide sequence 
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Metallomacrocycles 
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Photoactivated platinum complexes 

 Cisplatin and Carboplatin 

 exploring the platinum prodrugs which can be 
activated by light leading to the release of active 
antitumour agents 
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Photoactivated platinum complexes 

 Photodynamic therapy: 

I. selective damage of target tissue by using a 

photosensitizing drug and light 

 

II. The photosensitizer absorbs energy from a light 

source and becomes excited to an energetically 

higher electronic state 
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Photoactivated platinum complexes 
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Photoactivated platinum complexes 
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Metal arene complexes 

 Titanocene dichloride:the cis-(TiCl2) motif would react 

with DNA in a similar manner to cisplatin 

 

 Ru(III)ammines:[RuCl3(NH3)3] 
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Metal arene complexes 

 A typical structure of a half-

sandwich “piano-stool” [η6-

arene)Ru(X)(Y)(Z)] complex 

 the arene forms the seat of 

the piano-stool  

 the ligands resemble the legs. 

Linking the ligands Y and Z to 

form a bidentate chelating 

ligand (L) seems to be 

advantageous for anticancer 

activity 
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Metal arene complexes 
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Organometallic Half-Sandwich Iridium 

Anticancer Complexes 

 Contents: 

I. Synthesis a serous of  low-spin 5d6Ir III 
organometallic half-sandwich complexes [(η5-
Cpx)Ir(XY)Cl]0/+ 

II. Hydrophobicity(logP), cell and nucleus  
accumulation of Ir correlate with cytotoxicity 

III. The ability to displace DNA intercalator ethidium 
bromide  

IV.The hydrophobicity and intercalative ability of 
Cpxph and Cpxbiph 
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Introduction 

I. A few studies of organometallic IrIII complexes have 

been reported 

II. The arene is important in determining the anticancer 

activity and nature of the DNA distortions 

III. Neutral arene ligands do not stabilize IrIII ,In contrast, 

    negatively charged pentamethylcyclopentadienyl (Cp*) is 

an excellent stabilizing ligand for IrIII ,tetramethyl(phen-

yl)cyclopentadienyl (Cpxph) and tetramethyl 

(biphenyl)cyclopentadienyl (Cpxbiph)have been used as 

ligands in iridium complexes. 
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 Cell Accumulation and 

DNA Binding 

 

 

 

 Distribution of Iridium in 

Cell Fractions. 
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Cytotoxicity toward human cancer cells 
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Diazido Mixed-Amine Platinum(IV) Anticancer Complexes 

Activatable byVisible-Light Form Novel DNA Adducts 

 Content: 

I. The synthesis, X-ray crystallographic and spectroscopi-

c properties of photoactivatable diazido complexes 

Z,Z,Z-[Pt(N3)2(OH)2(MA)(Py)](1) and Z,Z,Z-[Pt(N3)2(-

OH)2(MA)-(Tz)] (2) 

II. Interpret complexes 1 and 2 photophysical properties 

III. Photoactivated1and 2 form both mono- and bifunctional 

DNA lesions, with preference for G and C 

IV. Complexes1 and 2 can therefore give rapid potent 

photo-cytotoxicity and novel DNA lesions in cancer 

cells, with no activity in the absence of irradiation 
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Structures of complexes  and its X-ray crystal structure 
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Photoinduced reaction of complex1with ss-DNA 1  
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Spectroscopic properties of compleses 

• In the absence of light, complexes 1 and 2 were not 

substantially cytotoxic 

• Upon irradiation with UVA (5 J cm-2; λmax=365 nm), 

the cytotoxicities of complexes1, 2 and 9 dramatically 

increased and were significantly greater than that of 

cisplatin (50–65-fold) under the experimental conditions 

used 

• Visible blue light also caused cell death in the presence 

of the complexes 
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Spectroscopic properties of compleses 
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Photocytotoxicity 
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Photoreactions with 5’-guanosine monophosphate 
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Photoreactions with 5’-guanosine 

monophosphate 
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Mirror-Image Organometallic Osmium Arene 

Iminopyridine Halido Complexes Exhibit 

Similar Potent Anticancer Activity 

 Contents: 

I. Four chiral OsII arene anticancer complexes have been 

isolated by fractional crystallization and showed 

different anticancer activity. 

II. the synthesis of the anticancer OsII  arene iminopyridine 

(Impy) complex, [Os(η6 -p-cym)(Impy-OH)I]PF6  
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Synthesis characterization and crystal structures 
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Circular dichroism 

 Circular dichroism spectra for the two pairs of OsII arene 

iminopyridine complexes: (A)1 and 3; (B) 2 and 4. 

 Confirm that the two molecular structures within the two 

pairs of OsII iminopyridine complexes are mirror images 
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Anticancer activity 
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Thank you  


