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Postgraduate:
D.Sc., 1991, University of the Witwatersrand, Johannesburg, South Africa.

Title of Thesis:
“The Recognition of Metal Ions by Ligands.” (The D.Sc. is a British type of award based on research where one was the research advisor, and typically involves work with students over a long period of time on a specific topic. It is similar to the Habilitation of European Universities).

Postgraduate:
Ph. D., 1969, University of Cape Town (supervised by Prof. D. A. Thornton).

Title of Thesis:
“Crystal Field Aspects of Vibrational Spectra.”

Undergraduate:
Rhodes University, B.Sc.(Hons), 1966 (with Distinction).

Rhodes University, B.Sc., 1965.

Schooling:

St Andrews College, Grahamstown, 1958-1962.

St Andrews Preparatory School, Grahamstown, 1955-1957.

Fort Beaufort Primary School, 1950-1954.

Born:


Fort Beaufort, Cape Province, South Africa, May 27, 1944.

Employment:
2002-present.   Will S. de Loach Distinguished Professor of 

Chemistry, UNCW.
1997-2002
  Principal Scientist, Power Engineering Co. SLC, Utah.

     


1995-1997
  Senior Scientist, IBC Advanced Technologies

1993-1995.       Visiting Professor, Texas A&M University.

University of the Witwatersrand.

1987-1993.     Professor of Inorganic Chemistry.

1984.  Ad Hominem Professor of Coordination Chemistry. 

                                                            (Personal Chair).

1982.           
Promoted to Reader (somewhat higher than Associate 
Professor)

1980.           
Started as Senior Lecturer (approx. equivalent to Associate Professor)
National Institute for Metallurgy, 1970-1980.

Started with rank of Scientist, left with rank of Assistant Director.
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1985 

J. Twyford (M.S.)


1995

M. S. Shaikjee (M.S.)


1987

H. Maumela  (Ph.D.)


1995

A. H. Schwellnus (M.S.)

1987

W. Van Otterlo  (M.S.)

1995

M. P. Ngwenya (Ph.D)
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Graduate Students supervised since 2002 (UNCW):

M. H. Salter, Jr. (M.S.)

2003 
Thesis: The study of models for Zinc(II) 

metalloenzymes in aqueous solution.

C. J. Siddons (M.S.)
2004
Thesis: Metal Ion Complexing Properties of                                                            

Amide Donor Ligands.

W. Gan (M.S.)



2004
Thesis: Design of Fluorescent Ligands for the 

detection of tetrahedral metal ions.


K. A. M. Oscarson (M.S.)

2004
Thesis: Complexation of metal ions in aqueous 

            solution by fluorescent ligands containing pyridyl 

groups. 

D. L. Melton (MS)

2005
Thesis: Metal Ion Complexing properties of the two 
dimensional highly preorganized ligand 

1,10­phenanthroline-2,9-dicarboxylic acid.
F. C. McDonald (MS)


2005   Thesis: The Study of 8-hydroxyquinoline-2-
carboxylic acid and its metal ion complexing 

properties. 
R. T. Gephart (MS)


2006
Thesis: The highly preorganized ligand
 2,9-bis(hydroxymethyl)-1,10-phenanthroline, and 
its complexation properties with metal ions.
Lindsay L. Boone (MS)

2006
Thesis: The highly preporganized ligands 1,10-

phenanthroline-2,9-dialdoxime and bis-1,10-

phenananthroline, and their complexing properties
 with metal ions.
    

Jason R. Whitehead (MS)

2007
Thesis: Metal ion complexing and fluorescence
 properties of the novel hemicycle, dipyridoacridine, 
with computational studies on metal ion selectivity.
Gregory M. Cockrell (MS)

2007
Thesis: The highly preorganized ligand 2,9-di-(2’-






pyridyl)-1,10-phenanthroline, and its complexation 






properties with metal ions.
Nolan E. Dean (MS)


2007
Thesis: Metal ion complexing properties of the

         highly preorganized ligand 1,10-phenanthroline-2,9

           dicarboxylic acid
Charles Richard Gaver Jr. (MS)
2008   Thesis: The highly preorganized ligands 8-(2-
pyridyl)quinoline, 2,2’-dipyridyl amine and 1,10-phenanthroline-2, 9-dicarboxylic acid, and their complexing properties with metal ions

Honors Students:

Curtis M. Whaley


2003. Research Project: Complexation of metal ions by 
bridging sulfur-donors from the Nickel(II) complex of N,N-bis(2mercaptoethyl)-1,5-diazacyclooctane.
James M. Harrington


2003-2005. Research Project: Relativistic Effects in the 





Formation of Cadmium Complexes with Crown Ethers
Laura M. Clapp


2004-2005. Research Project: Complexation of metal ions 

by the ligand ethylenediamine-N,N,N’,N’-tetraacetamide as

a model of binding sites in calcium-selective proteins. 
Jason R. Whitehead


2005. Research Project: Exploration of Calcium Selectivity 






in Proteins. 
Societies.

Fellow of the Royal Society of South Africa.

Fellow of The Royal Society of Chemistry (London).

Member of the South African Chemical Society.




Member American Chemical Society.

Awards:

1976. Raikes Medal. Awarded annually to most promising Chemist in 


South Africa under age of 35.

1980. Mintek Gold Medal. Awarded for outstanding contributions to 


Research at MINTEK.
1987. Sir Earnest Oppenheimer Travel Fellowship. Awarded annually to one senior South African Scientist for Overseas travel.
Lectures.

International Conference on Solute-Solute Interactions, Florence, 1980

Conference on Macrocyclic Chemistry, Florence, 1986.

Conference on Macrocyclic Chemistry, Durham (UK), 1989

American Chemical Society Meeting, Atlanta, Georgia. Symposium on Ligand Design, 1991.

Snowbird, Utah, 1992. IUPAC Symposium on Chemical Thermodynamics.

Provo, Utah, 1992. XVII International Conference on Macrocyclic Chemistry.

Lausanne, Switzerland, 1992. ICCC Symposium on Ligand Design.

San Diego, August 23-27 1993, International Conference on Bioinorganic 



Chemistry.

Prague. XI Symposium on Chemistry of Heterocyclic Compounds. September 1993.

Kansas. XIX International Meeting on Macrocyclic Chemistry, June 1994.

Glasgow. Royal Society of Chemistry, September 1994. Invited Speaker.
Kansas, Local Meeting of ACS, June 1995.

Vancouver, XI International Meeting on Radiopharmaceutical Chemistry and VI Workshop on Targetry and Target Chemistry. August 1995, 
Plenary Lecture.
Liverpool, 1996. RSC Workshop on Radiopharmaceuticals.

San Francisco. 1997.  ACS meeting, IC division, on Ligand Design. 

Invited Speaker.
San Francisco. 1999. ACS meeting, IC division, on Molecular Mechanics. Invited Speaker.
San Diego. 2005. ACS Meeting, IC Division. Symposium on ‘Designed Ligands and Binding Constants’. Invited Speaker.
Pacifichem. Honolulu Dec. 2005. Symposium on Molecular Mechanics calculations in the age of DFT.

Cape Town, South Africa. August 2006. XXXVII International Conference on Coordination Chemistry. Keynote Lecture.
Sermacs, Augusta, South Caroliona. November 2006. Symposium on Metal Ions in Biology.




Sermacs, Greenville, South Caroliina, October 2007. Symposium on 




sulfur and selenium donors.
Lectures:

1987. Purdue University, Texas A&M, Notre Dame, Houston, Ohio State.
(Universities)

1989. Cambridge University, Stanford University, Berkeley, Harvard 


University, Boston College.

1990. Delivered the P. D. Hahn Lecture (University of Cape Town).
1992. Washington University (St. Louis, Missouri).

1993. Delivered the Barker Lecture (Rhodes University).
1993. Brigham Young University, University of Miami, Vanderbilt 


University.
1994. Harvard University, University of Texas (Dallas), Texas Tech.

1995. Texas A&M University.



1997. University of Utah.
2001. University of North Carolina, Wilmington.

2003. University of North Carolina, Chapel Hill.

2004. Clemson University; Clemson, South Carolina. 

          University of Kentucky, Louisville.

2005. Pembroke University, North Carolina.

2006. Kentucky State University

2006. University of Kentucky, Lexington (ACS dinner, local section).

2006. East Carolina University, Greenville NC.

2007. University Distinguished Visiting Lecturer, University of 

          Tennessee, Chattanooga, Department of Chemistry.

Overseas Study;
Post-Doctoral year, Oxford, 1972, under supervision of Dr F. J. C. Rossotti.

Visiting Professor:
Texas A&M University, 1987-1988, and 1993-1995, Hosted by Dr A. E. 




Martell.

Funding:
2002
NSF Grant CHE-0111131




$150,000


2007
Department of Energy (Grant # DE-FG07-07ID14896)
$210,000

Research. Since 1980, the focus of my research has been on ligand design, with some 200 papers in international journals, plus a book co-authored with Dr A. E. Martell. (see attached list). My research has at one time or another touched on nearly all of the metals in the periodic table which have an aqueous chemistry. At this time I have papers that touch on the chemistry of metallic elements from Li (atomic number 3) to Rg (Roentgenium, atomic number 111, a ‘superheavy’ element with a half-life of 3.6 seconds). An early area of interest, which continues to the present, lies in the separation of metal ions in extractive metallurgical application. Since 1980 a growing focus has been on metal ions in biomedical applications. This has led to an ongoing study of the solution chemistry of the heavy post-transition elements, particularly Pb(II), Cd(II), Hg(II), Bi(III), Ga(III) and In(III). These metal ions are of growing interest in medical applications, and for many of them little is known about their chemistry. Other metal ions of interest are Gd(III) in MRI, and Th(IV), Am(III)/(IV), Cm(III)/(IV), Pu(IV) and Np(IV) in radioactive waste. In order to understand more fully the chemistry of metal ions in solution a wide variety of techniques have been employed, including Molecular Mechanics calculations, wave mechanical calculations (including DFT calculations), X-ray Crystallography, NMR, Polarography, Potentiometry, Fluorimetry, and UV-visible spectroscopy. The type of research that I do is thus well suited to training students in useful skills, as well as being of considerable usefulness in medicine, separation of isotopes in treatment of radioactive wastes, removal of toxic metals from the environment, extractive metallurgy, and areas in industry ranging from the development of detergents to production of ultrapure acids for etching computer chips. My move to Power Engineering in 1997 was motivated by the opportunity to study the application of metal ions in the environment. A new interest since the move to UNCW is the use of Density Functional Theory calculations in studying complexation reactions in aqueous solutions (see papers number 12, 17, and 21 below). A series of papers in this area is in preparation.

Publications.

At this time I have 211 publications in international refereed journals, as well as a book co-authored with the late Dr A. E. Martell, “Metal Complexes in Aqueous Solutions” (Plenum, New York, 1996). The latter book has been well received, and almost the entire printing was sold out. I have been invited to produce a second edition. I have also been invited by Plenum to write a book on Ligand Design, but at this time due to pressure of work have not been able to do much on it. 

In 2000 I was invited to be Honorary Editor of a Volume of Coordination Chemistry Reviews devoted to Molecular Mechanics of Coordination Compounds, in view of my contributions to this field. It has recently come to my attention that paper number 116 in the list below is a citation classic, and has been cited so far 673 times. I have several other papers that are citation classics (cited more than 100 times), such as references 120 (154 citations) and reference 148 (163 citations). A complete list of publications is attached.
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16) Wei Gan, S. Bart Jones, Joseph H. Reibenspies, and Robert D. Hancock, “Rational design of ligands. A fluorescent ligand designed to be selective for Zinc(II) over Cadmium(II) and other large metal ions”, Inorg. Chim. Acta, Vol. 358, pp. 3958-3966 (2005).
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25) J. M. Harrington, S. B. Jones, P. H. White, and R. D. Hancock, “Possible Role of Relativistic Effects in the Plasticity of the Coordination Geometry of Cadmium(II). A Voltammetric study of the Stability of the Complexes of Cadmium(II) with 12­crown-4, 15­crown­5 and 18-crown-6 in Aqueous Solution, and the Structures of [Cd(benzo­18­crown­6)(NCS)2] and [K(18­crown­6)] [Cd(SCN)3]”, Inorg. Chem., Vol. 43, 4456-4463 (2004).

26) C. J. Siddons and R. D. Hancock, “Possible insights into metal ion recognition in calcium-binding proteins provided by complexing properties of ligands containing amide oxygen donors,” J. Chem. Soc., Chem. Commun., 1632-1633, (2004).
27) R. C. di Targiani, S.-C. Chang, M. H. Salter, Jr., R. D. Hancock, and D. P. Goldberg, “Hydrolysis of 4-Nitrophenyl Acetate by an (N2S(thiolate)) Zinc-Hydroxide Complex: A Model of the Catalytically Active Intermediate for the Zinc Form of Peptide Deformylase”, Inorg. Chem., Vol. 42, pp 5825-5836 (2003).
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30) R. Luckay, I. Cukrowski, J. Mashishi, J. H. Reibenspies, A. H. Bond, R. D. Rogers, and R. D. Hancock, “Synthesis, Stability, and Structure of the Complex of Bismuth(III) with the Nitrogen Donor Macrocycle Cyclen (1,4,7,10-tetraazacyclododecane). The role of the lone pair on Bismuth(III) and Lead(II) in determining Coordination Chemistry”,  J. Chem. Soc., Dalton Trans., pp. 901-908 (1997).
31) A. S. De Sousa, R. D. Hancock, and J. H. Reibenspies, “Structure and Stability of Complexes of Macrocyclic Ligands bearing 2-Hydroxy- Cyclohexyl Groups. Structure of the Copper(II) complex of N-2-hydroxycyclohexyl-1,4,7,10-tetraazacyclododecane and the Strontium(II) Complex of 7,16-bis(2-hydroxycyclohexyl)-1,4,10,13-tetraoxa-7,16-diazacyclooctadecane” J. Chem. Soc., Dalton Trans., pp. 939-944 (1997).

32) R. D. Hancock, “Approaches to Predicting Stability Constants. A Critical Review.”, Analyst, 122, 51R (1997).
33) A. S. De Sousa, R. D. Hancock, and J. H. Reibenspies, “Structure of the Copper(II) Complex of the Reinforced Ligand N,N’-(bis(trans-2-hydroxycyclohexyl)-trans-1,2-diaminocyclohexane, and the Metal Ion Size-Based Selectivity produced by Cyclohexenyl Bridges” J. Chem. Soc., Dalton Trans., pp. 2831-2836 (1997).
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37) A. E. Martell and R. D. Hancock, "Chelate Ring Geometry and Metal Ion Selectivity of  Macrocyclic Ligands. Some Recent Developments", Supramolec. Chem., Vol. 6, 401-407 (1996).
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42) R. Luckay, I. Cukrowski, J. H. Reibenspies, and R. D. Hancock, "Study of Protonation of 1,4,7-tris(2-hydroxyethyl)-1,4,7-triazacyclononane, and its Complexes with Metal Ions, by Crystallography, Polarography, Potentiometry, Molecular Mechanics, and NMR", Inorg. Chim. Acta., 246, 159-169 (1996).

43) R. D. Hancock and A. E. Martell, "Hard and Soft Acid and Base Behavior in Aqueous Solution",  J. Chem. Ed., 73, 654-661 (1996).

44) R. D. Hancock, “Computer Modelling of Metal-Based Radiopharmaceuticals”, in “Current Developments in Radiopharmaceutical Research and Development”,  S. J. Mather, (Ed.), Kluwer Academic Publishers, Dordrecht, 1996, pp 201-217.

45) I. Cukrowski, R. D. Hancock, and R. Luckay, "Formation Constant Calculation for Non-Labile Complexes Based on a Labile Part of the Metal-Ligand System.  A DPP study at Fixed Ligand to Metal Ratio and Varied pH. Application to Polarographically Inactive Complexes", Anal. Chim. Acta., Vol. 319, p 39 (1996).

46) R. D. Hancock, H. Maumela, and A. S. de Sousa, "Macrocyclic Ligands with Pendant Amide and Alcoholic Oxygen Donor Groups", Coord. Chem. Rev., Vol 148, pp 315-347 (1996).

47) R. D. Hancock, A. E. Martell, D. Chen, R. J. Motekaitis, and D. McManus, “Design of ligands for the Complexation of Fe(II)/Fe(III) in the catalytic oxidation of H2S to Sulfur”, Can. J. Chem., 74, 1872-1879 (1996).

48) D. E. Reichert, R. D. Hancock, and M. J. Welch, “A Molecular Mechanics Investigation of Gadolinium(III) Complexes”, Inorg. Chem., Vol 35, 7013-7020 (1996).

49) K. Hegetschweiler, H. Woerle, M. D., Meienberger,, R. Nespar, H. W. Schmalle, and R. D. Hancock, “Structural studies on [Me3S4]4+ and [Mo3S4Cu]4+ complexes with tripodal ligands providing various NxOy (x + y = 3) donor sets”, Inorg. Chim Acta, Vol. 250, pp 35-47 (1996).
50) R. D. Hancock, R. J. Motekaitis, J. Mashishi, I. Cukrowski, J. H. Reibenspies, and A. E. Martell, “The unusual protonation constants of cyclam. A potentiometric, crystallographic, and molecular mechanics study”, J. Chem. Soc., Perkin 2, pp 1925-1929 (1996).
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