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Part I : Presentation of the research of the laboratory Marine Natural Products Chemistry Pharmacognosy using Marine Invertebrates and Cyanobacteria Natural products are traditionally the cornerstone of drug discovery. Despite advances in synthetic chemistry and in the understanding of the mechanisms of drug action, the ideal of rational drug design is still a long way off. Natural product discovery from new sources will continue to be essential to provide novel lead compounds which the synthetic chemist can modify. Studies performed at the National Cancer Institute in the USA have shown that marine organisms represent a significant source of biologically active lead compounds. We are looking at the isolation of novel drug candidates from soft-bodied marine organisms collected in UK and Indo-Pacific waters. The isolation of bioactive compounds from the crude organism extracts is guided by their biological activity. Once a pure compound is isolated, its structure is defined using one and two dimensional nuclear magnetic resonance methods as well as advanced mass spectrometric techniques.



Chemical Ecology As well as the discovery of biologically active natural products the laboratory is also interested in the role of these compounds in nature. We are currently investigating production of the microcystin toxins by cyanobacteria (blue green algae) of the genus Microcystis.5,10 We hope to discover the chemical cues that stimulate the production of these toxins.



Marine Bioinorganic Chemistry
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The low concentrations of metal ions in the marine environment compared to the terrestrial suggests that marine organisms may have evolved unique mechanisms for the uptake of biologically important metal ions from the ocean and their subsequent storage and utilisation. The laboratory work focuses on the discovery of novel ionophores, the organic compounds responsible for metal uptake and trans-membrane ion transport, from marine organisms. Once discovered the modes of action of these compounds are studied by using various physical methods as well as molecular modeling studies.



Structural Organic Chemistry The laboratory is also interested on the structure determination by spectroscopic methods, and the use of computer assisted structure elucidation. The laboratory is working on the solution state structure determination of small cyclic peptides.



Completed Projects Toxic Principles in Saliva of the Octopus Eledone cirrhosa This project is run in collaboration with Professor Peter Boyle, Department of Zoology, University of Aberdeen. During this research the paralytic toxin from saliva of the northern octopus Eledone cirrhosa was isolated and partially characterised. Methodology was developed for acquiring the saliva and isolation of the active constituent using HPLC and a locust bioassay. We are currently scaling up the isolation process to obtain enough material for full structure elucidation. Isolation of Divalent Metal Complexing Agents from Marine Invertebrates. During this we isolated marine invertebrate metabolites complexed to divalent metal ions (Cu2+, Zn2+), and used spectroscopic methods (CD, MS, NMR) to determine their physical properties. The main focus was on modified cyclic octapeptide metabolites from the seasquirt Lissoclinum patella. We determined binding constants and binding selectivity using circular dichroism spectroscopy and mass spectrometry. The binding
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environment has been studied using NOE restrained molecular dynamics studies.



Detoxification of Electrophiles by E. Coli This project was run in collaboration with Prof Ian Booth, Department of Molecular and Cell Biology, Aberdeen University. We determined the structure and production requirements of two electrophiles which were detoxified by E. coli. The work involved microbiological and molecular biological methods as well as separation technology and spectroscopic methods.



Tropical Island Cyanobacterial Chemical Ecology This project is run in collaboration with Dr Linda Lawton, Department of Applied Sciences, Robert Gordon University, Aberdeen. The chief aim of this project is to elucidate whether toxin production in freshwater cyanobacteria affords a competitive advantage to the producer organism and to identify if known toxins and/or other previously unidentified compounds associated with these species exhibit allelopathic properties. Initial mixed culture experiments have shown that toxin production is increased when a toxic strain is mixed with a non toxic strain. Spent medium experiments indicate that the effect is large and reproducible. We are currently engaged in the isolation of the chemical cue involved in eliciting the toxin production.



Molecular Self-Assembly of Marine Toxins The main aim of the proposed work is determine the degree of supramolecular structuring that occurs in complexes of synthetic alkylpyridinium salt (APS) oligomers with dianions. This will be achieved by the synthesis of 1,2 and 1,3 alkylpyridinium salt oligomers with differing
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connecting chains. We will study the structuring that has occurred using Xray crystallography where possible, and complement this with circular dichroism studies and nuclear Overhauser effect NMR spectroscopy. We are currently developing solid phase methodology for the synthesis of 1,3-APS oligomers.



Marine Invertebrates as Sources of Novel Pharmacophores Exploration of sponges of various genera collected from Fijian waters for novel bioactive compounds. Bioassay guided isolation of novel metabolites using antitumour screens (performed by the Paterson Institute for Cancer Research in Manchester and the Ford Cancer Centre in Detroit). Application of advanced spectroscopic methodology to determine the structure of the bioactive metabolites. We isolated and identified a family of chitinase inhibitors which is currently being tested by Zeneca Agrochemicals in insect and plant fungal screens. Other compounds include a family of cytotoxic agents from a previously uninvestigated sponge.



Solid supported Cu(II) fluorosensors for environmental and medical applications An important tool for the study of copper in living systems is the use of fluorescent chemical sensor molecules (chemosensors) which can determine the concentration of copper in living systems. We have discovered that some marine natural products might be suitable for modification to generate a purely copper selective chemosensor by attaching a fluorescent group. We intend to chemically synthesise such a fluorescent copper chemosensor and immobilise it on a solid substrate. This will make it useful for the determination of copper concentrations for medical and environmental applications.
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Part II : Introduction to molecular modelling Brief history of Molecular Modelling 1860 1874 1953 1958 1959 1965 1970s



Structural stereochemistry first considered (structural formulae used) Tetrahedral carbon doscovered by van't Hoff Barton introduces conformational analysis 3D structure of myoglogin solved by X-ray crystallography (only 300 organics solved at this time). Drieding stick models developed CPK space-filling models developed Computer models began to be used



Calculation of energy The goal of modelisation is to know the structure which a molecule can take in the space. The themodynamic laws tell that the most stable conformation of the molecule is the conformation who have the lowest energy. If fact, we should calculate the free enthalpy of a molecule but in fact we will calculate the energy of the molecule U. G function tell us how a conformation is stable compared to another, il G 
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So table 1, page 5, column c shows which type of organization a particular competition ... That is the way marks in Ranking A have been calculated (cf page11).
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The countries of Britain have participated in these social processes as ..... (grouping together the two lowest levels to give reasonable sample sizes): ..... Social Stratification: Research and Theory for the 1970s, Indianapolis: Bobbs- Merrill,.
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