Chapter 9
Additional Research Outputs

The following is a depiction of research outputs directly and indirectly pertaining to the
previous chapters that serves to further illustrate the potentail of fluorescent polycyclic
compounds and other compounds in the study of neurodegeneration. Part one of this chapter
presents a series of posters while part two consists of additional papers accepted for

publication not included in this thesis.

The poster presentations represent additional research into the design and development of

_fluorescent polycyclic ligands and therapeutic agents for neurodegenerative disorders.
Part 1 - List of posters and presentation details:

e Poster 1: Joubert, J., Van Dyk, S., Malan, S. F. Synthesis and evaluation of fluorescent

polycyclic nitric oxide synthase (NOS) enzyme ligands (2008), 29™ APSSA conference,
Hunters Rest, Rustenburg, North-West (Poster session, September 2008).
e Poster 2: Joubert, J., Van Dyk, S., Malan, S. F. Novel fluorescent polycyclic ligands for

mechanistic insights into neurodegeneration and neuroprotection (2009), iThemba
Pharmaceuticals Launch Symposium, Hilton Hotel, Santon, Gauteng (Poster session,

May 2011).

Poster 1 describes the synthesis and evaluation of fluorescent ligands that may be used in the
study of the NOS enzyme (expansion of Article 1, Chapter 5). Additional synthetic routes
summarised in this poster, include the design and synthesis of additional pentacycloundecane
fluorescent compounds (Table 3, Poster 1) as well as a pilot molecular modelling study into
the NOS enzyme isoforms (Figures 7 and 8, Poster 1) that revealed interesting results,
indidating that the novel compounds, especially the longer linkage compounds, may have the
ability to inhibit nNOS selectively over iNOS and eNOS. This assumption was made based on
the dock scores of the test compounds compared to the respective isoforms and their binding

interactions with the NOS protein structure.

Poster 2 elaborated on the research done in articles 2 and 3 (Chapters 6 and 7). The poster

includes additional synthetic routes of the adamantane and pentacycloundecane fluorescent
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compounds (Figures 6, 7 and 8, Poster 2) and the design and development of the NMDA
receptor and VGCC assays. Further development of the pentacycloundecane fluorescent
derivatives in particular are currently underway. Both the improvement of synthetic
procedures and biological evaluations are explored to establish the potential of these novel
compounds as fluorescent ligands, in order to gain mechanistic insights into

neurodegenerative disorders and aid in the design of novel neuroprotective therapeutic agents.

Part two of this chapter includes two further reseach papers that were submitted an accepted
for publication during the course of this PhD study period.

Part 2 - List of additional articles accepted for publication (Both these papers will be

made available upon request):

e Article A: Hendrik, J.R. Lemmer, Jacques Joubert, Sandra van Dyk, Francois, H. van der

Westhuizen, Sarel, F. Malan. S-Nitrosylation and attenuation of excessive calcium flux by
pentacycloundecane derivatives. Article in Press, Medicinal Chemistry, Bentham

Publishers (June 2011).
e Article B: Jane Greeff, Jacques Joubert, Sarel F. Malan, Sandra van Dyk. Antioxidant

properties of 4-quinolones and structurally related flavones. Bioorganic and Medicinal

Chemistry 2012, 20(12), 809-818.

Article A describes the synthesis of novel nitro- and nitrate-pentacycloundecane polycyclic
compounds evaluated for VGCC blocking activity and the ability to S-nitrosylate the NMDA
receptor resulting in enhanced NMDA receptor antagonistic activity. The direct involvement
in this study was the design and 'conductior'l of VGCC and NMDA receptor assays and
structure elucidation of the synthesised compounds. The article was accepted for publication
in Medicinal Chemistry (Bentham Publishers). |

Article B was accepted for publication in Bioorganic and Medicinal Chemistry (Elservier).
This study investigated the antioxidant activity of a series of quinolones and structurally
related flavones as potential therapeutic agents for neurodegenerative disorders. The major
contribution made to this paper was in silico molecular modeling to determine the
bioavailability, blood-brain barrier permeability, physical-chemical properties and toxicity

profiles of the series of neuroprotective antioxidants.
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