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Welcome statement from the Chairperson of SACI-OCD

Dear Delegates

On behalf of SACI and the Organic Chemistry Division, | would like to
welcome you all to the 2023 Frank Warren National Organic Chemistry
Conference. While the northern regions of South Africa are no strangers to
hosting the Frank Warren, this is the first edition to be hosted in Limpopo

| and it is a wonderful opportunity for delegates to experience this beautiful
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part of the country.

The Frank Warren is a key date in the South African chemistry calendar, where the ethos of
collaboration and community is perpetuated in all facets of these meetings. This is evidenced by
the traditionally large cohort of student delegates who attend the Frank Warren. It is no secret that
the current funding landscape in South Africa is challenging, which in turn makes finding
conference funds a significant obstacle. | would therefore like to thank all the delegates who have
made the necessary sacrifices to attend. This support is essential for the ongoing sustainability of
SACI, which we gratefully acknowledge. To that end, | would also like to extend a special thanks
to the numerous generous sponsors and donors, without whom this conference would not be

possible.

To our international guests, welcome to South Africa. Your intellectual contributions and personal
perspectives of the field are a critical element of a successful Frank Warren. | hope that in addition
to engaging with the local organic chemistry landscape, you take this opportunity to enjoy some

of what this uniquely beautiful country has to offer.

Well done to all the speakers, many of whom are Frank Warren veterans, and many others who
will be presenting their first poster or oral at a conference. Good luck to you all! I would like to
offer a special congratulations to Wilfred on delivering this year’s Frank Warren Lecture. A well-

earned accolade.
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Finally, to Comfort and the rest of the LOC, congratulations on pulling off another successful
Frank Warren Conference and putting together a superb line-up. This takes a huge amount of effort
and time, which the SACI organic chemistry division greatly appreciates.

| hope everyone engages, enjoys, and builds life-long relationships in chemistry.

Best wishes,
Clint Veale

SACI-OCD Chairperson
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Message from the LOC Chairperson

Dear Delegates

The day has finally arrived, and we have reached the final stop
on “The Road to Polokwane”, our motto for this year’s Organic

Chemistry PhD Seminars!

It is my pleasure and privilege to welcome you to the wonderful
Limpopo Province, the northernmost province in South Africa. The province is home to many
important landmarks including the mighty Limpopo river, the breath-taking Magoebaskloof
Valley, the unforgettable Kruger National Park, and the legendary Mapungubwe Cultural
Landscape (a UNESCO heritage site). After this week the province will also be known for the

most informative and enjoyable Frank Warren Conference!

The Frank Warren National Organic Conference (FWC) is the flagship organic chemistry
conference organized by the Organic Chemistry Division of the South African Chemical Institute
(SACI-OCD). A specialist organic chemistry meeting has been hosted bi-annually in South Africa
since 1961 until 2016 when the calendar of SACI events was revised such that the conference is
now held every three years. This conference was due to be held in 2022, but was postponed due to
the upheavals unleashed by the COVID-19 outbreak in 2020 which pushed many meetings to
online/remote gatherings. Thus, we are thrilled to host you in-person to the magnificent Protea

Hotel Ranch Resort in Polokwane!

The Limpopo Province’s motto is “Peace, Unity and Prosperity” which complements our
conference theme of “Securing Africa’s Future Through Organic Chemistry Research”. This
is the first time that the FWC is held in Limpopo, so let this be the week where organic chemists
meet peacefully with the united objective to share, discuss, and be motivated to pursue research

that contributes to the security and prosperity of Africa and her people.
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The planning and organization for such a conference can only be successful with the generous
support of partners and sponsors. First and foremost, amongst these is the guidance and seed-
funding support from the SACI EXCO and the SACI-OCD who fully supported our intention to
bring this prestigious conference to Limpopo. We are also extremely grateful to the financial and
logistical support from the member institutions of the SACI North Section (SACI-NS): Sefako
Makgatho Health Sciences University (SMU), Tshwane University of Technology (TUT),
University of Limpopo (UL), University of Mpumalanga (UMP), University of Pretoria (UP),
University of Venda (Univen), Council for Scientific and Industrial Research (CSIR), and the
South African Nuclear Energy Corporation Limited (NECSA). We also acknowledge the support
of the Department of Science and Innovation (DSI) and MINTEK for their support to subsidize
the participation of postgraduate students in this conference. Finally, we appreciate the support
from the sponsors and exhibitors at this conference; these are South African companies involved
in the promotion of science and chemistry, particularly organic chemistry, so please take some
time to visit their exhibitions and engage them in how they may contribute to boosting your

research.

The scientific committee have excelled in assembling an exciting list of invited speakers and
presentations from the abstract submissions, including poster flash presentations and the actual
poster presentations. | wish you all a successful and informative conference, and trust that you will
take the advantage of this opportunity to share ideas, to establish new friendships, networks and

future collaborations.

Sincerely,

-
]+ /"-)/L
COMFORT NKAMBULE
CHAIRPERSON

(On behalf of the 2023 FWC LOC)
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CONFERENCE INVITED SPEAKERS

Invited Plenary Lecturers

Prof Wilfred Mabusela (University of Western Cape, South Africa)

Dr BG Hlangothi (Nelson Mandela University, South Africa)

Prof Neil Koorbanally (University of KwaZulu-Natal, South Arica)

Prof Moses Langat (Royal Botanic Gardens Kew, UK)

Prof Tobias Ritter (Max-Planck-Institut fuer Kohlenforschung, Germany)
Prof Dr Colleen Scott (Mississippi State University, USA)

Prof Willem van Otterlo (Stellenbosch University, South Africa)

Invited Keynote Lecturers

Dr Njabulo Gumede (Walter Sisulu University)

Prof David Khanye (Rhodes University)

Dr Paseka Moshapo (University of Johannesburg)

Dr Jenny-Lee Panayides (CSIR)

Prof Amanda Rousseau (University of the Witwatersrand)

Prof Clinton Veale (University of Cape Town)
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5D

FOUNDATION

About the H3D Foundation

H3D Foundation is a nonprofit organization that was
established in 2019 to build on the success of the
University of Cape Town Holistic Drug Discovery and
Development (H3D) Centre's capacity development
programs. H3D Foundation aims to position Africa as a
global player in innovative pharmaceutical R&D by
building infrastructure as well as the skills of scientists
and researchers based in Africa. Moreover, one of the key
elements in the mission of the H3D Foundation is to
advocate for the use of science in job creation and to
create an absorptive capacity to identify, attract, develop,
nurture and retain talent in drug discovery related
sciences across the African continent.

Learn more at www.h3dfoundation.oraq.

“Bringing data science and Al/ML tools to infectious disease research” Workshop 2022 - photo credit Tamara Krige
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CONFERENCE PROGRAM

03 December 2023

Time Activity
13h00 - Registration All delegates
17h00
18h00 — 22h00 Welcome Remarks & Reception
Day 1
4 December 2023
Opening Session: Prof CM Nkambule
Time Lecture Speaker
Welcome and conference opening by the Vice-
8h30 - 8h50 Chancellor & Principal of the University of Limpopo Prof NM Mokgalong
PL-1: Playing Lego with aldehydes, acetophenones,
8h50 - 9h40 acw!s and amlnes_to Qe5|gn and synthes_lse bioactive Prof N Koorbanally
conjugate guinolines, quinoxalines and
benzimidazoles
9h40 - 10h10 | KN-1: Heterocyclic inhibitors of Plasmodium Prof AL Rousseau
falciparum

10h10 - 10h30

Coffee &Tea

Teuns Van Ree (UNIVEN) Session: Dr VJ Tembu

pharmaceuticals in South Africa

Time Lecture Speaker
10h30 -10h50 | Repurposing of the organic compounds as Dr T Leboho
potential corrosion inhibitors
10h50 - Flow chemistry and reaction engineering tools _
11h10 for the competitve manufacture  of Prof D Riley
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Energy Harvesting Potential of Azobenzene and

11h10 - Perylene Tetracarboxylic Bisimide Derivatives: Dr N Molefe
11h30 Synthesis, Phase Transition, and Computational

Study
11h30 - Synthesis of peptide nucleic acids (PNAS) using _
11h50 a safety-catch protecting group strategy - | DfE Macedo Brasil

Compatible with Boc-Chemistry
11h50 - High Performance GC- & GCA—GC-TOFMS

metabolomics-Based approach for discovery of Dr C Kannigadu
12h10 o . .

potential diabetes Il biomarkers in human plasma
12h10 - Quinolone analogues of benzothiazinone: Synthesis,

antitubercular structure-activity relationship and Ms PS Dube
12h30 .

ADME profiling
12h30 - Biocatalytic and enantioselective synthesis of chiral Ms MV Ndlovs
12h50 oxygenated heterocycles

13h00 — 14h00

Lunch

Robert Vleggaar (UP) Session: Prof S Mnyakeni-Moleele

Time Lecture Speaker
14h00 - PL-2: Organic Chemistry in Materials Science Prof C Scott
15h00
15h00 - KN-2: Molecular Hybridization Approach in the
15h30 Design of Biologically Active Compounds Prof S Khanye

15h30 — 15h45

Coffee &Tea

Joseph Michael (WITS) Session: Dr R Mohlala

15h45 - New pentacyclic triterpenes from Strychnos Dr N Latolla
16h05 henningsii and their Antidiabetic Activity

16h05 - LC-MS profiing of an extract of Euphorbia

16h25 grandicornis with anti-HIV activity Dr S Hlengwa
16h30 - : :

17h30 Flash Poster Presentations (6 minutes each)

18h00 — 22h00

Bush Braai Dinner
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Day 2
5 December 2023

Cedric W Holzapfel (UJ) Session: Dr M Selepe

Time Lecture Speaker

8h30 - 9h30 PL-3: Late-Stage Functionalizations Prof Tobias Ritter

KN-3: Sustainability and the pharmaceutical

9h30 - 10h00 industry: The rise of the machines Dr J-L Panayides
10h00 — 10h30 Coffee &Tea
Siegfried E Drewes (UKZN) Session: Dr N Khanyile
Time Lecture Speaker
10h30 - Finding the ajoene sweet-spot: structure-activity
relations that govern bioavailability and cancer cell Dr C Kaschula
.10h50 ..
cytotoxicity
10h50 Structural characterization, and quantum
) chemical study of the 7-acetyl-5- Dr MM Maluleka
11h10 nitrobenzofurans as anticancer agents with
antioxidant properties
Design, synthesis, structure-activity
11h10 - : . . .
relationship/structure-property relationship Prof R Beteck
11h30 analyses toward the identification of preclinical
anti-infective agents
11h30 - Teaching systems thinking in and for Organic :
11h50 Chemistry Prof L Pilcher
12h10 - Quinoline-1,2,3-triazole  molecular  hybrids: bal
12h30 Synthesis, antimicrobial  evaluation and | MrP Seboletswe
molecular docking studies
12h30 - Forgotten Gems: Exploring triazenes' untapped Dr EJ Smit
12h50 potential as antimalarials and antimicrobials
12h50 — 14h00 Lunch
Dawie Roux (UFS) Session: Prof W Nxumalo
Time Lecture Speaker
14h00 - PL-4: Novel bioactive products from African Croton
Prof M Langat
15h00 genus
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15h00 - KN-4: Modern approaches in the design of O NG d
15h30 synthetically aware new chemical entities in drug riNumede
discovery
15h30 — 15h45 Coffee &Tea
Douglas Rivett (RU) Session: Mr N Makhubele
15h45 - Adveptures in the.synthe5|s of imidazo[1,2-a]pyridin- Prof M Bode
16h05 3-amines as possible HIV-1 NNRTIs
17h30 — 21h30 Poster Presentations with Wine & Cheese
Day 3
6 December 2023
Hebert EM Magojo (UFH) Session: Prof RM Mampa
Time Lecture Speaker
8h30 - 9h30 PL-5: Plant Extracts as Sustainable Alternatives for Dr BG Hlangothi
Tyre Waste Management
KN-5: Native Mass Spectrometry as a Tool for Rapid
9h30 - 10h00 | Elucidation and Modulation of Difficult to Access Prof C Veale
Transient Protein-Protein Interactions
10h00 — 10h30 Coffee &Tea
Piet Steyn (SU) Session: Dr MM Maluleka
Time Lecture Speaker
10h30 - A fractionated marine extract library to enrich Prof DR Beukes
10h50 marine biodiscovery efforts in South Africa
10h50 - Phytochemical screening of commercial pine _
11h10 bark extracts for adherence to US pharmacopeia Mr L Samuwi
requirements
11h10 - Stereoselective synthesis of functionalized habei
11h30 pyrrolidines  as  potential  anti-tubercular | M7 ND Thobejane
compounds
11h30 - Fmoc Removal in Solid-Phase Peptide hemb
11h50 Synthesis using Morpholine: Good Performance | Ms SN Mthembu

and Suppression of Side-Reactions

Excursions, free afternoon & evening
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Day 4
7 December 2023

Ivan R Green (UWC) Session: DR TC Leboho

Time Lecture Speaker
8h30 - 9h30 PL-6: Synthesizing compl_ex bloac'qve structures Prof W van Otterlo
through convergent coupling reactions
KN-6: Exploring alternative amidation reactions
9h30 - 10h00 | and new phosphine ligands for palladium cross- Dr P Moshapo

coupling applications

10h00 — 10h30

Coffee &Tea

James R Bull (UCT)Session: Dr ST Mthembu

Time

Lecture Speaker

10h30 -10h50

In silico discovery of new analogues of 1-
Heteroaryl-2-Alkoxyphenyl as  potential
inhibitors of SARS-CoV-2

Dr OE Oyeneyin

10h50 - 11h10

The design, synthesis and anti-tubercular Mr K Mojapelo,
properties of the sulfonated tri-substituted
benzofuran derivatives.

11h10 - 11h30

| love chemistry! What now? Dr J van Tonder

How NMR can help you to better understand

11h30 - 11h50 | the aggregation behaviour of amino acid Mr E Wiese
surfactants
Halogenated ortho-

11h50 - 12h10 | Hydroxybenzenecarbonyl derivatives as Prof MJ Mphahlele
precursors to biologically relevant organic
Motifs

12h10 - 12h30

Palladium-catalyzed regiodivergent C-H
olefination of imidazo[l,2a] pyridine
carboxamide and unactivated Alkenes

Prof R Karpoormath

12h30 - 12h50

Organically shaking things up - Foray into Prof RWM Krause
mechanochemistry

13h00 — 14h00

Lunch
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Frank Warren Lecture: Prof C Veale

14h00 - 15h00

PL-7: Exploring the natural product chemistry of
South African medicinal plants

Prof WT Mabusela

15h00 — 15h30

Coffee &Tea

18h00 — 22h00

Conference Gala Dinner & Awards

Key: PL (Plenary Lecture), KN (Keynote Lecture)
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PLENARY LECTURE ABSTRACTS
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Frank Warren Lecture

Exploring the natural product chemistry of South African medicinal plants

Wilfred T Mabusela

Department of Chemistry, University of the Western Cape, Bellville, South Africa

E-mail: wmabusela@uwc.ac.za

Keywords: medicinal plants, natural products, phytochemistry

The chemistry of natural products derived from plants has grown significantly since the discovery
of salicylic acid derivatives from the willow tree, for their antipyretic properties which in turn led
to development of aspirin. Subsequently a number of other bioactive compounds have been

discovered, some of which have made it to the pharmaceutical industry.

On the other hand, there has been global growth in the commercialization of herbal products, both
in the formal and informal sectors. The complexity of the natural product composition of plants in
general is such that not all such constituents may be described fully for any single plant. However,
efforts to probe deeper have been sustained through the advancement of analytical technologies
which facilitate such investigations. Pursuance of such studies will also be invaluable in the future

when quality control of herbal products becomes a necessity.

This lecture will describe a personal journey of my laboratory’s contributions towards a better

understanding of some medicinal plants that are used in the South African context.
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Plant Extracts as Sustainable Alternatives for Tyre Waste Management

J Mnyango?, S Hlangothi?, C Woolard® and B Hlangothi**

& Department of Chemistry, Nelson Mandela University, P O BOX 77000, Ggeberha, 6031, South Africa,

E-mail: Buyiswa.Hlangothi@mandela.ac,za

PFaculty of Engineering, Stellenbosch University, Private Bag X1, Matieland, Stellenbosch, 7602, South Africa

Keywords: Tulbaghia species, sulphur compounds, devulcanization, rubber recycling.

The increasing accumulation of car tyre waste poses a significant environmental challenge,
necessitating sustainable solutions for effective management and recycling. Devulcanization, a
method used for reclaiming rubber from waste tyres, involves breaking down the crosslinked
molecular structure of vulcanized rubber to restore its processability and functionality. This
process is preferred over other recycling processes such as crumbing and pyrolysis because the
recovery of raw materials for re-use ranks higher in the South African waste management
hierarchy. However, the commercial devulcanization agents are uneconomical and
environmentally unfriendly, hence the necessity to search for cost-effective and eco-friendly
alternatives. Plant extracts of the widely researched Thulbaghia species are known to be rich with
organo-sulphur compounds, which are chemical compounds observed in the well-known
commercial devulcanization agents, were explored in this study as alternative devulcanizing agents
due to their sustainability and the results obtained are positive. Another important feature of this
research is the use of a reactor under supercritical CO> instead of common solvents. This was

intentionally chosen to better the eco-friendliness of the process.

This presentation will include experimental methodologies typically associated with plant
extraction and compound identification, and processes employed first to vulcanize and then
devulcanize the rubber compounds. Characterization of samples included the use of common
techniques such as FTIR, GPC, NMR, TGA and rubber swelling tests. Findings proved that the
Tulbaghia plant extracts, leaves and bulbs, can produce improved-quality recovered rubber when

reacted under supercritical CO2 conditions.
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Playing Lego with aldehydes, acetophenones, acids and amines to design and

synthesise bioactive conjugate quinolines, quinoxalines and benzimidazoles

Neil A. Koorbanally
School of Chemistry and Physics, University of KwaZulu-Natal

Cancer, diabetes and bacterial infections are three diseases that plague all nations, whether
developed or not. While the first two are non-communicable diseases, bacterial infections can
spread rapidly, and becomes life threatening when the microbes mutate and become resistant to
known drugs. Infant mortality has increased dramatically over the past decade, especially in
hospitals, due to antimicrobial resistance, which has been cited as a real threat to neonatal survival.
In 2023 alone 569,000 deaths were linked to antimicrobial resistance in 35 North and South
American countries and an estimated 700,000 deaths occur annually in Africa. The figures for
cancer are markedly higher with 10,000,000 deaths occurring globally in 2022, with the top 10
countries being in Europe and North America. Amongst the three, the statistics for diabetes is the
highest, with over half a billion people living with diabetes globally and approximately 7 million
deaths occurring annually due to diabetes. Although drugs are available for all three diseases, there
is still an urgent need for new alternates to known drugs, to combat bacterial resistance, and to find
alternatives with lower side-effects than current drugs, especially anticancer and antidiabetic
therapies.

Our work focuses on the synthesis of hybrid molecules of quinolines, quinoxalines and
benzimidazoles as potential therapeutics for the treatment of bacterial infections, cancer and
diabetes. We use basic aldehyde, acetophenone, acid and amine organic precursors amongst others
to synthesise small libraries of conjugate molecules and test them for their pharmaceutical activity.
Variation in the libraries are brought about by using various substituted precursors in the synthesis.
Several molecules and libraries have been found to be active in anticancer, antidiabetic and
antibacterial assays, which have the potential to be hit compounds for the treatment of these
diseases.

This presentation will outline some of the strategies used to design these molecules and highlight

some of our most active compounds.
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Novel Bioactive Products from African Croton genus

Moses Langat?
2 Science Department, Royal Botanic Gardens Kew, E-mail: m.langat@kew.org

Keywords: 16" Frank Warren, Abstract, Conference.

For the past 15 years we have been studying the chemistry of African Croton genus. This paper
present novel bioactive constituents of Croton genus, mainly, with potential anti-HIV, anti-cancer
and anti-plasmodial activities. Kenyan Croton megalocarpus and C. dichogamus, have exhibited
crotofolane diterpenoids and sesquiterpene lactones with modest anti-HIV effects, inhibiting HIV-
1 protease. Previously, C. megalobotrys was shown to have anti-HIV phorbol esters, in a
Botswanan regimen used for HIV/AIDS management, and recently, we demonstrated using
chemical analysis, in silico and in vitro reverse transcriptase, protease and integrase inhibitory
experiments that patented Kenyan, anti-HIV tea, Carevid made of various parts of 14 Kenyan
plants, including C. macrostachys, has potential against HIV virus. Congolese, C. mubango
exhibited an isopimarane diterpenoid and C. haumanianus exhibited a kaurane diterpenoid, with
significant activities and selectivity, each, against three of the NCI’s 60 cancer cell lines at the
single dose concentration of 10—5 M. The isopimarane from C. mubango was active against the
melanoma (MALME-3M), the ovarian (IGROV1) and renal (UO-31) cancer cell lines, whereas an
esterified kaurane from C. haumanianus was active against the colon (HCT-116), the melanoma
(M14) and the renal (786-0) cancer cell lines. South African C. gratissimus exhibited a rare
example, 2,12-cyclocembrane diterpenoid, with moderate activities against the PEO1 and
PEO1TaxR ovarian cancer cell lines. We have observed that chemical constituents from the

Croton species have potential anti-HIV and anti-cancer activities.

1. B. Ndunda, M. Langat, J. Wanjohi, J. Midiwo, L. Kerubo. Plan. Med. 2013. 79 (18), 1762-1766

2. S. Isyaka, E. Mas-Claret, M. Langat, T. Hodges, B. Selway, B. Mbala D. Mulholland. Phytochem. 2020, 178.
3. D. Mulholland, M. Langat, N. Crouch, H. Coley, E. Mutambi, J. Nuzillard. Phytochem. 2010 71(11-12), 1381.
4. M. Langat, N. Crouch, P. Smith, D. Mulholland. J. Nat. Prod. 2011. 74 (11) 2349.
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Late-Stage Functionalizations

Prof. Tobias Ritter, PhD

Max Planck Institut fur Kohlenforschung, Kaiser-Wilhelm-Platz 1, 45470 Milheim, Germany
E-mail: ritter@mpi-muelheim.mpg

RWTH Aachen University, Department for Chemistry, Landoltweg 1, 52074 Aachen, Germany
Massachusetts General Hospital, Department of Radiology, 55 Fruit Street, Boston, MA 02114, USA

Keywords: 16th Frank Warren, Abstract, Conference, Late-Stage Functionalizations.

Late-stage functionalization reactions reliably functionalize already complex molecules to quickly
access value-added molecular diversity. Late-stage functionalization is desirable in many areas of
discovery such as in drug or agrochemical development, and a requirement in other areas such as
the synthesis of positron-emission tomography (PET) tracers. | will describe the development of
novel, modern highly selective reactions in late-stage functionalization, as well as their application
in transition-metal-catalyzed and photoredox reactions, with a focus on the synthesis of 18F and
19F containing complex small molecules. In particular, 1 will describe the development of a
broadly useful new C-H functionalization reaction to form arylsulfonium salts that can engage in
a multitude of follow-up reactions to create molecular complexity for applications in catalysis,

drug discovery, and medicine.
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Organic Chemistry in Materials Science
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Grand challenges continue for the efficient synthesis of known compounds and the development of new
and interesting compounds using C-H functionalization reactions; specifically, when the compounds to be
synthesized are material based. However, due to the highly active research in this area, C-H
functionalization has been demonstrated to be a very useful technique for the synthesis of materials for
organic devices such as Organic Light-Emitting Diodes (OLEDs), Organic Field Effect Transistors
(OFETSs), and Organic Photovoltaic (OPVs) devices. Still, very few studies have been done to investigate
the use of C-H activation reaction to prepare fluorescent dyes. Consequently, our group has been
investigating the use of C-H activation reaction to prepare NIR fluorescent dyes for application as
biosensors, and deep tissue imaging. In this presentation, we describe our design rationale for a series of
new NIR | & Il dyes that are readily accessible by the C-H activation reaction. These dyes have absorption
and emission wavelengths between 700 nm — 1200 nm.

Conjugated polymers (CPs) play a leading role in the field of organic semiconducting materials. These
polymers have great electronic, thermal, and optical properties. Besides, they have better solubility, low
temperature processability, and mechanical properties when compared to conventional semiconductors.
These characteristics are very attractive for applications such as OFETs, OLEDs, OPVs, power storing
devices, and sensors. In this presentation, we will discuss our design strategy, synthesis, and
characterization of two kinds of CPs; polyphenoxazine, which is a polyaniline mimic, and a new n-type
DPP polymer developed from a new DPP scaffold.

1. Ranganath Wahalathantrige Don, Priyanka Das, Ziyuan Ma, Daijun Feng, Brian T Shook, Mihaela C. Stefan,
Nihar R. Pradhan, and Colleen N. Scott,* Chem. Mater. 2023, 35, 4691-4704.

2. Chathuranga S L. Rathnamalala, Selena Hernandez, Melissa Y. Lucero, Chelsea B. Swartchick, Abdul Kalam
Shaik, Nathan I. Hammer, Amanda K. East, Steven R. Gwaltney, Jefferson Chan,* and Colleen N. Scott,*
Angew. Chem. Int. Ed. 2023, e202214855.

3. Qi, Y., Almtiri, M., Giri, H., Jha, S., Ma, G., Shaik, A. K., Zhang, Q., Pradhan, N., Gu, X., Hammer, N. I.,
Patton, D., Scott, C., Dai, Q., Adv. Energy Mater. 2022, 2202713.

4.  Mohammed Almtiri, Timothy J. Dowell, Hari Giri, David O. Wipf, and Colleen N. Scott*, ACS Appl. Polym.
Mater. 2022, 4, 5, 3088-3097.

5. Ranganath Wahalathantrige Don, Timothy J. Dowell, Briana L. Simms, Davita L. Watkins, David O. Wipf, and
Colleen N. Scott,* Polym. Chem., 2022, 13, 759-767. Selected by Editors as a HOT Polymer Chemistry article

6. Chathuranga S. L. Rathnamalala, Nicholas W. Pino, Bailey S. Herring, Mattea Hooper, Steven R. Gwaltney,
Jefferson Chan,* and Colleen N. Scott* Org. Lett. 2021, 23, 7640—7644.

7. Daijun Feng, George Barton and Colleen Scott* Compounds. Org. Lett. 2019, 21 (7), 1973-1978.
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Synthesizing complex bioactive structures through convergent coupling
reactions
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So-called “coupling reactions” allow for the synthesis of significantly more complex products by the
controlled chemical joining of suitably substituted building blocks, an overall approach that has been
described as synthetically “convergent”. Amongst the important coupling reactions in modern organic
synthesis are “click” chemistry and biaryl coupling reactions. Examples of both these valuable strategies
will be highlighted during this talk.

In the medicinal chemistry portion of this presentation, recent collaborative work from our group involving
the synthesis of bi-domain irreversible inhibitors of the important kinase Akt using copper-mediated click
chemistry will be described.! The Akt kinase has been identified as a verified anti-cancer target and
selective inhibitors of this enzyme are thus of significant interest.

In addition, in terms of our interest in natural product synthesis, the first direct asymmetric total syntheses
of a family of 5,8’-naphthylisoquinoline alkaloids from their fully substituted precursors will be discussed.
The syntheses of these naphthylisoquinoline alkaloids are of specific interest due to their underutilised anti-
cancer potential against hard-to-kill pancreatic cancer cell lines which thrive under “austere” low nutrient
conditions. The synthesis of the naphthylisoquinoline alkaloids employed a novel nickel-catalysed
atroposelective cross-coupling reaction® which has recently been further developed through collaborative
research eforts.?

1. L. van der Westhuizen, J. Weisner, A. Taher, I. Landel, L. Quambusch, M. Lindemann, N. Uhlenbrock, M.P.
Maller, I.R. Green, S.C. Pelly, D. Rauh and W.A.L. van Otterlo, ChemMedChem (On invitation to
“Chemistry in Africa” Special Issue”), 2022, 17, e202100776.

2. D. Berthold and W.A.L. van Otterlo, Chem. Eur. J., 2023, 17, €202100776.

3. D. GroB, W.A.L. van Otterlo, O. Trapp and D. Berthold, Chem. Eur. J., 2023, 17, €202302841.
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Modern approaches in the design of synthetically aware new chemical entities
in drug discovery

Njabulo Joyfull Gumede!

!Department of Chemical and Physical Sciences, Walter Sisulu University, Nelson Mandela
Drive Campus, Private X01, Umthatha, 5099.

The advent of computers to model the effects of small organic molecules and macromolecules and
simulate their behaviour/interactions has been a game changer in medicinal chemistry. Modern
medicinal chemistry approaches are helping synthetic organic chemists to synthesize compounds
that are designed and evaluated for their protein-ligand interactions at molecular level prior to

synthesis.

Furthermore, the advancement in High Performance Computing (HPC) technology has also
enabled medicinal and computational chemists to use alchemical techniques such as Free Energy
Perturbation and Thermodynamic Integration techniques, which are computationally intensive to
correctly predict the binding affinities of protein-ligand interactions. In my talk I will further dwell
into the outcomes of my research such as the granting of patents in different due restrictions. 1 will
also talk about what aspects of IP protection do organic chemist and/or computational chemists

need to account for when collaborating with other scientists.

Lastly, I will show case research outputs of students that | have co-supervised for their master’s

and PhD studies in this research area.
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Setshaba D. Khanye?

@Division of Pharmaceutical Chemistry, Faculty of Pharmacy, Rhodes University, South Africa,

E-mail: s.khanye@ru.ac.za
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The incidence and prevalence of infectious diseases continue to undermine the global efforts to control and
manage these diseases. In drug design, and among different reported approaches, molecular hybridization
is an important medicinal chemistry tool to design and chemically modify a diverse range of molecules to
develop biologically active compounds. The hybridization strategy involves an amalgamation of
pharmacophoric moieties of different bioactive compounds to yield a single hybrid compound with
improved affinity and efficacy compared to the parent compounds. This strategy has led to diverse
compounds with desirable selectivity, dual or different modes of action, and reduced side effects.

Figure 1: Bedaquiline derived arylquinolicarboxamides assembled by molecular hybridization approach.

This presentation will focus on our recent efforts in designing biologically active hybrid compounds, which
were achieved using molecular hybridization techniques.>® Some of the resultant compounds have
demonstrated remarkable activity against protozoan parasites, Mycobacterium tuberculosis, and breast
cancer.*

1. C. Viegas-Junior, A. Danuello, et al., Curr. Med. Chem., 2007, 14, 1829.
2. O. Oderinlo, A. Jordaan et al., ChemMedChem., 2023, 18, e202200572.

3. R.M. Beteck, M. Isaacs et al., Archiv. Pharm., 2023, 356, €2200409.

4. F.R.B. Bokosi, RM Beteck et al., J. Heterocyllic Chem., 2021, 58, 2140.
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Exploring alternative amidation reactions and new phosphine ligands for
palladium cross-coupling applications
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Keywords: Amides, Nitroarenes, Palladium, Catalysis.

Amides are ubiquitous in a variety of beneficial natural and synthetic molecules.® Thus, their efficient
synthesis with minimal waste generation is desirable. Traditionally, reactions between carboxylic acids or
equivalent derivatives and amines are used to form amides. However, these reactions tend to produce large
guantities of undesirable by-products due to the use of stoichiometric requirements of activating agents.
The direct use of nitro compounds as coupling partners has become attractive as these provide a step-
economic approach to amide synthesis.? This lecture will reflect on new methodologies that we have
established for the synthesis of amides and the use of nitro compounds as coupling partners in amidation
reactions. In addition, phosphine ligands are known to be influential on the outcomes of palladium-
catalyzed reactions. Parameters such as electron density and steric effects around the phosphorus atom often
determine the reaction rate, catalyst stability, and reaction yields.® This lecture will also highlight new

electron-deficient phosphine ligands and their applications in palladium-catalyzed cross-coupling reactions.

1. A.S. Santos, A. M. S. Silva, and M. M. B. Marques, European J. Org. Chem., 2020, 2020, 2501.

2. P.T.Moshapoand S. B. Simelane, Arkivoc, 2021, 2020, 190.

3. J. L. Lamola, A. S. Adeyinka, F. P. Malan, P. T. Moshapo, C. W. Holzapfel, and M. C. Maumela, New J.
Chem., 2022, 46, 4677.
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Sustainability and the pharmaceutical industry:
The rise of the machines

Panayides, J.-L.2

& CSIR Future Production: Chemicals, Pharmaceutical Technologies, Meiring Naudé Road, Brummeria, 0184
E-mail: JPanayides@csir.co.za

Keywords: API process development, continuous flow, automation dashboard, sustainable manufacturing

One of the most profound lessons from the Covid-19 pandemic has been the intricacy of the intertwined
global pharmaceutical network and how disruptions in one country can contribute to dangerous supply
shortages across all regions. Reliance on the importation of finished drugs, or the active pharmaceutical
ingredient (API) itself, is a security of supply risk for the country and the self-sufficiency of a local
manufacturing capability has become a key focus for future pandemic preparedness.

Within this context, South Africa has the added challenge of operating a two-tier health system where the
majority of the population are supported through a resource-stressed public sector and there exists a
persistent disparity in the procurement and use of orphan drug treatments, while also suffering from a range
of critical drug shortages in recent years. In addition, the rise of counterfeit, substandard and falsified
medicines are a growing concern, which is highlighted by the shocking humber of childhood deaths on the
African continent in 2022 from contaminated cough and pain syrups alone.

The industry lacks data-driven and evidence-based prioritization of drugs for
local manufacture that consider our diverse population, and there is a need for
the inclusion of modern APl manufacturing technologies that provide
competitive advantage. By linking to Industry 4.0 concepts, the CSIR is
responding to this challenge by scaling cutting edge integrated continuous

flow chemical production, emerging biocatalytic conversions, and integrating

smart technology for online process monitoring and intelligent process optimization, to leverage the fast
flow of information and manufacture in new ways®. Through this integrated approach and a strong focus
on green strategies for process improvement, waste reduction and energy efficiency, FuturePHARMA is
supporting the development of “a dynamic African pharmaceuticals manufacturing industry with access to
critical and modern drugs through innovative and world class processing technology”.

Case studies will highlight the development of a flow-based route to a non-steroidal anti-inflammatory
drug?® and discuss recent efforts to develop an economical platform for controlling and automating flow
equipment®, with a discussion on the opportunities for sustainable manufacturing in an African context
(conveniently set against the backdrop of the first UN Climate Change Conference to host a Health Day,
COP28, being held in the same week).
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According to the most recent World Malaria Report, the malaria epidemic resulted in 619 000 deaths
globally in 2021." The majority (95%) of these deaths, and the 245 million malaria cases reported that year,
occurred in the WHO African region due to Plasmodium falciparum infection. Of great concern is that
these statistics show a marked increase from 2015, in which 230 million malaria cases and 429 000 malaria
deaths were reported. Drug and insecticide resistance, and malaria service disruptions during the COVID-
19 pandemic are considered the major contributing factors. Although there are promising malaria vaccines
under development, these remain less than 100 % effective, and as such there remains a need for the
development of novel antimalarial agents.

Our research has focused on the design and synthesis of heterocyclic inhibitors of P. falciparum. The
synthetic approaches to two series of compounds and their in vitro antiplasmodial activity will be described
in this presentation. The first series of compounds contain a 2,4-diaminopyrimidine core (1) and are
designed to act as inhibitors of P. falciparum dihydrofolate reductase (PfDHFR), a key enzyme in the folate
metabolic pathway.>® The second series of compounds contain an indolin-2-ol core (2), and were
synthesised by an unusual Grignard addition reaction to isatin-derived ketimines. These compounds show
promising antiplasmodial activity in vitro, although the target is unknown.
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Figure 1: Heterocyclic scaffolds displaying promising antiplasmodial activity in vitro.

1. WHO World Malaria Report 2022, https://www.who.int/teams/global-malaria-programme/reports/world-malaria-
report-2022.

2. T.D. Seanego, H. F. Klein, N. C. Jansen van Vuuren, R. L. van Zyl and A. L. Rousseau”, Arkivoc, 2020, v, 1-16.

3. K. Somandi, T. D. Seanego, T. Dlamini (née Molatsane), M. Maree, et al., ChemMedChem, 2022, 17, €202200418.
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Native Mass Spectrometry as a Tool for Rapid Elucidation and Modulation of

Difficult to Access Transient Protein-Protein Interactions

Clinton Veale
Department of Chemistry, University of Cape Town, Rondebosch, 7700.
E-mail: clinton.veale@uct.ac.za

Keywords: 16th Frank Warren, Abstract, Conference.

Transient Protein-Protein Interactions (PPIs) are central mediators of protein activity and
signaling networks. Accordingly, their modulation has significant impact on cell
metabolism and regulation and as such are considered promising albeit challenging
opportunities to expand druggable chemical space. However, the transient nature of these
interactions, which requires weak short-lived associations between partner proteins also
makes the interfaces of transient PPIs particularly challenging to characterize and drug. In
addition to significant challenges with valid bioassay results, in the context of drug
discovery, the lack of structural information hampers the rational design of PPl modulators.
Here we describe the development of a new native mass spectrometry (MS) approach to
directly detect and elucidate the minimal protein-peptide association of transient PPI

interfaces.

Furthermore, we demonstrate how a native MS model of the pro-oncogenic HSP90 — HOP
PPl could discern competitive inhibitors of the target PPI, which though medicinal
chemistry and chemical biology workflows, have translated into promising probe
compounds for studying Kaposi’s sarcoma herpes associated virus (KSHYV), the causative

agent of the HIV related Kaposi’s sarcoma.

1. H. Lu, Q. Zhou, J. He, Z. Jiang, C. Peng, R. Tong and J. Shi, Signal Transduct. Target. Ther., 2020, 5, 213.

2 T. Maculins, J. Garcia-Pardo, A. Skenderovic, J. Gebel, M. Putyrski, A. VVorobyov, P. Busse, G. Varga, M.
Kuzikov, A. Zaliani, S. Rahighi, V. Schaeffer, M. J. Parnham, S. S. Sidhu, A. Ernst, V. Détsch, M. Akutsu
and I. Dikic, Cell Chem. Biol., 2020, 27, 1441-1451.e7.

3 C. G. L. Veale, M. Mateos-Jiménez, M. C. Vaaltyn, R. Miiller, M. P. Makhubu, M. Alhassan, B. G. de la
Torre, F. Albericio, C. L. Mackay, A. L. Edkins and D. J. Clarke, Chem. Commun., 2021, 57, 10919-10922.
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L1: REPURPOSING OF THE ORGANIC COMPOUNDS AS POTENTIAL CORROSION
INHIBITORS
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Corrosion is the deterioration of materials and is common in metals. With metals used in many
commercial applications, it cannot be ruled out that they are prone to various modes of corrosion
which changes its properties. Thus, the impact of corrosion usually leads to economic losses due
to the ever increasing cost of metal structure rehabilitation [1]. Thus, use of corrosion inhibitors is
often a good solution to prevent corrosion phenomena and to provide a more acceptable life time
of metallic structures. Therefore, organic compounds are used as corrosion inhibitors because they
contain atoms (nitrogen, oxygen, sulfur and phosphorous), aromatic ring or triple bonds that reduce
corrosion attack in aqueous solutions [2]. In this research project, we report on 5-aminoindazole
derivatives, sulfamethazine derivatives, and sulfamezarine derivatives as potential corrosion
mitigating compounds.
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1. Hjouji M. Y., Djedid M., Elmsellem H., Kandri Rodi Y., Benalia M., Steli H., Ouzidan Y., Ouazzani Chahdi
F., Essassi E. M., and Hammouti B, 2016, Der Pharma Chemica. 8,85-95.

2. Abdallah, M., Hazazi, O.A., ALJahdaly, B.A., Fouda, A.S. and El-Nagar, W., 2014. Int. j. innov. res.
technol. sci. eng., 3(6),13802-13819.
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The procurement of pharmaceuticals represents the fifth largest contributor to South Africa's trade
deficit, and a high local reliance on foreign imports has left South Africa exposed to risk associated
with supply and demand and fluctuations in FOREX rates.! As a result, there have been a growing
incidence of drug stockouts which in addition to negatively impacting end users afflicted by
disease/s there has been a sharp increase in drug piracy and counterfeiting as a direct result.! In
response to these issues there has been a drive by both the public and private sectors to localize
(and regionalize within the SADC region) an African pharmaceutical manufacturing sector.® The
realization of this goal is slowly beginning to materialize, however, there are still several
challenges to be overcome including a lack of relevant infrastructure, a lack skilled human capital
and issues associated with competitiveness against foreign importers.

The use of advanced manufacturing technologies in the form of flow chemistry have been
identified to allow us to leapfrog existing technologies (batch-based manufacturing) and afford a
competitive advantage over established foreign manufacturers who have been slow to adopt as a
result of being hamstrung by sunk capital in the form of existing batch-based manufacturing
infrastructure.?

Highlighted in this presentation is how we are addressing these issues through the development of
new flow-based reactor technologies and methodologies, and the development of integrated
continuous flow based-process routes to pharmaceuticals of relevance to the African sector.
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1. D.L. Riley, I. Strydom, R. Chikwamba and J.-L. Panayides, React. Chem & Eng. 2019, 4, 457-489, 2. N.C.Neyt,
D.L. Riley React. Chem & Eng. 2021, 6, 1295-1326
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L3: Energy Harvesting Potential of Azobenzene and Perylene Tetracarboxylic
Bisimide Derivatives: Synthesis, Phase Transition, and Computational Study
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Energy harvesting has emerged as a crucial area of research in recent years due to its potential to
provide sustainable and renewable power sources.! In this study, we explore the energy harvesting
potential of a novel class of materials based on azobenzene and perylene tetracarboxylic bisimide
(PTCBI) derivatives respectively through a comprehensive investigation that integrates synthesis,
phase transition analysis, and computational modelling. The synthesis of azobenzene and perylene
tetracarboxylic bisimide derivatives was carried out using a multi-step organic synthesis approach.
Our findings suggest that some of these materials exhibit promising energy harvesting capabilities,
with reversible phase transitions that can be triggered by external stimuli, such as light or
temperature changes. The synergy between experimental synthesis, phase transition analysis, and
computational modelling presents a comprehensive approach to understanding and enhancing the
energy harvesting capabilities of azobenzene and PTCBI derivatives. This research contributes to
the ongoing efforts to develop innovative materials for renewable energy generation and
underscores the importance of a multidisciplinary approach in addressing the energy challenges of
our time.

1. A. Gimenez-Gomez, L. Magson, B. Pefiin, N. Sanosa, J. Soilan, R. Losantos, and D. Sampedro, Photochem 2022,2,
694-716.

Page 39 of 167
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Peptide Nucleic Acids (PNAs) are an intriguing class of synthetic biomolecules with great
potential in medicine. Regarded as short DNA mimics, in which the ionic sugar-phosphate
backbone is modified by repeating N-(2-aminoethyl) glycine units gripped by amide bonds, PNAs
are synthetically developed in a similar fashion to peptides. Moreover, the nonionic peptide-like
backbone of PNAs adds important structural properties as compared to that of
oligodeoxynucleotides, such as elasticity and chemical adaptability. Further advantages include
high thermal stability, remarkable binding to complementary sequences by standard Watson-Crick
base pairing, and resistance to degradation by proteases or nucleases. Herein, a successeful PNA
solid-phase synthesis approach has been employed using a safety-catch protecting group scheme.
First, two novel PNA monomers, [Boc-PNA-A(Msz)-OH (1) and Boc-PNA-C(Msz)-OH (2)],
were synthetized following four consecutive reaction steps, the second of which relates to the 4-
(methylthio)-benzyloxycarbonyl (Mtz) protection of the exocyclic amino group of the nucleobases
adenine and cytosine in the form of a carbamate group, then oxidation to 4-(methylsulfinyl)-
benzyloxycarbonyl (Msz). The sulfinyl-based Msz is fully stable to TFA conditions and therefore
orthogonal to Boc and Fmoc groups but labile upon reduction to thio-based Mtz. The use of [Boc-
PNA-A(Msz)-OH (1) and Boc-PNA-C(Msz)-OH (2)] provided key insight into the advantage over
Fmoc chemistry as well as the synthetic efficiency of the PNA pentamer [PNA(TATCT)-BAla-
OH]* (Figure 1).
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Figure 1. Synthetic strategy for the PNA pentamer [PNA(TATCT)-BAla-OH].

1 - Nandhini KP, Noki S, Brasil E, Albericio F, de la Torre BG. A Safety-Catch Protecting Group Strategy compatible
with Boc-Chemistry for the Synthesis of Peptide Nucleic Acids (PNAs). Organic & Biomolecular Chemistry. 2023.
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Diabetes mellitus is a complex, chronic illness that is characterized by elevated blood glucose
levels that occurs when there is either cellular resistance to insulin action, and/or pancreatic s-cells
that do not produce sufficient insulin.! The most common form of this disease is type 2 diabetes
(T2D), which represents approximately 90% of all cases worldwide.* Diabetes is a major cause of
blindness, kidney failure, heart attacks, strokes, and lower limb amputations®. Thus, there is a
critical need for cost-effective strategies for systematic screening of T2D to identify new
biomarkers for early disease detection.?

The objective of our study was to develop an untargeted metabolite profiling methodology for the
analysis of human plasma samples. Control and diseased samples were prepared, derivatized and
then analysed using GC and GCxGC-TOFMS. ChromaTOF software was then used to process
and deconvolute the collected data to find all the compounds of interest, mainly acids, amino acids,
diacids, fatty acids, monosaccharides and reduced sugars. It was found that GCxGC-TOFMS was
able to separate coeluting analytes and give 2x more data than GC-TOFMS. ChromaTOF Tile, a
statistical processing software was then used to identify and compare trends, patterns, and
significant differences between features of potential T2D biomarkers across the analyzed samples.
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1. Piccolo, B.D., Graham, J.L., Stanhope, K.L., Fiehn, O., Havel, P.J., Adams, S.H, Am J Physiol Endocrinol
Metab, 2016, 310, E958-E9609.
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L6: L11: Quinolone analogues of benzothiazinone: Synthesis, antitubercular structure-

activity relationship and ADME profiling
Phelelisiwe Siduduziwe Dube®

a Centre of excellence for pharmaceutical sciences (Pharmacen), North-West University, Potchefstroom Campus,
South Africa.

Keywords: DprE1, quinolone, nitro compounds, Mycobacterium tuberculosis, benzothiazinone

Mycobacterium tuberculosis (Mtb) has an impermeable cell wall which gives it an inherent ability
to resist many antibiotics. DprEl, an essential enzyme in Mtb cell wall synthesis, has been
validated as a target for several TB drug candidates. The most potent and developmentally
advanced DprE1 inhibitor, PBTZ169, is still undergoing clinical development. With high attrition
rate, there is need to populate the development pipeline. Using a scaffold hopping strategy, we
imprinted the benzenoid ring of PBTZ169 onto a quinolone nucleus. Twenty-two compounds were
synthesised and screened for activity against Mtb, with six compounds exhibiting sub micromolar
activity of MICqg <0.244 uM. Compound 25 further demonstrated sub-micromolar activity when
evaluated against wild-type and fluoroquinolone-resistant Mtb strains. This compound maintained
its sub-micromolar activity against a DprEl1 P116S mutant strain but showed a significant
reduction in activity when tested against the DprE1 C387S mutant.
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1. R. Tiwari, U. Mollmann, S. Cho, S.G. Franzblau, P.A. Miller, M.J. Miller, Design and syntheses of anti-
tuberculosis agents inspired by BTZ043 using a scaffold simplification strategy. ACS Med. Chem. Lett. 2014. 5(5):
p. 587-591.

2. Duncan, K. and C.E. Barry IIl, Prospects for new antitubercular drugs. Curr. Opin. microbiol. 2004. 7(5): p. 460-
465.

3. R.V. Chikhale, M.A Barmade, PR Murumkar, M.R Yadav, Overview of the development of DprE1 inhibitors for
combating the menace of tuberculosis. J. Med. Chem. 2018. 61(19): p. 8563-8593.
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The Flavours and Fragrances industry is a rapidly growing multi-billion dollar global industry,
mainly driven by expanding markets in middle-to-low income countries, including South Africa®.
Heterocyclic compounds are among the key targets in this industry. This includes the
commercially available fragrances like clarycet (1), rhubafuran (2) and florol (3), all these have
heterocyclic moieties tetrahydrofuran (THF) and tetrahydropyran (THP) with several chiral
centres?. We envisaged that chiral THFs and THPs could be synthesized from 1,2,4-triols or 1,3,5-
triols via a mild stereoselective cyclodehydration which our research group has already
demonstrated does not lead to loss of stereochemistry®. The B-hydroxy epoxide 5 was identified
as the key intermediate (Scheme 1)

(0] OTBDM OH OH OH OH
i, )\/<| )\/5? i, S I 2N PO j\/)\
Ph7, H —— rn — > Ph T PR OH -%-»  pp OH
7

4
13

BONTCENS STy

12a

(i) (8)Zn, All-Br, NH,CI THF; ( (b) m-CPBA CH,Cl,; (i) TBDMSCI, imidazole,DMF; (iii)(a) KCN, TBAI, H,0, DMF (b) TBAF, THF; (iv)(a) DIBAIL-H, PhCHj (b) NaBH,; (v)
(a) vinylMgBr, THF (b) DMP, p-TsOH, Acetone; (vi) (a) KCN, TBAI, H,0, DMF (b) 80% AcOH; (vii) a)HCIO4 -H,0, 20°C(b)HCIO, -H,0, 100°C; (viii) PPL, Vinyl acetate,
CClg; (ix) Bu,SnO, p-TsCl, EtgN.

Scheme 1. Synthesis of THF and THP heterocyclic compounds

The allylation and epoxidation of 4 resulted in good yields (78%) of 5. Diol protection at 8
favouvered the formation of syn-diol 9. Compound 13 was accessed from 5 by either opening the
epoxide ring or displacing bromine with cyanide, and cyclisation of the resulting triol. cyclisation
of 5 resulted in formation of 11, and the racemate mixtures of 11 were resolved using lipase.

1. Flavors and Fragrances Market Size, Share & Industry Analysis, by type (flavors and fragrance) by
application (Food & Beverage, Cosmetic & Personal Care, Pharmaceutical, Home & Floor Care, Fine
Fragrances). https://www.fortunebusinessinsights.com/flavors-and-fragrances-maket-102329 (accessed Sep
14, 2023)

2. A. Abate, E. Abate, G. Fronza, C. Fuganti, F.G. Gatti, S. Serra, and E. Zardoni, Helv. Chim. Acta 2004, 87,
765-780.

3. M.P. Gamedze, R.B. Maseko, F. Chigondo, and C.M. Nkambule, Tetrahedron Lett 2012, 53, 5929-5932.
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Diabetes mellitus (DM) has a growing prevalence globally. Complications as a result of type 2
DM (T2DM) have been recorded as the second largest cause of death in South Africa' where health
care inadequacies, cultural — and traditional beliefs, and socioeconomic issues, lead to the use of
various medicinal plants to manage DM.23 Strychnos henningsii Gilg is known for its rich indole
alkaloids and is utilised by locals to manage DM.*® Thus, this study focused on the phytochemical
investigation and antidiabetic activity of S. henningsii, from the Eastern Cape, in the pursuit of
novel compounds for the management of DM. Fractionation and purification of a MeOH:CHCl3
(8:2) bark crude extract resulted in the isolation and characterisation of the five pentacyclic
triterpenes (PT) (Figure 1), henningsal (1), henninglupal (2), 19-ethylene henningsyl (3), alpha-
amyrin acetate (4), and 19-ethylene henningsal (5).57 All the isolated PTs are novel, except for
compound 4, which is reported for the first time in S. henningsii. In vitro MTT cytotoxicity, a-
amylase — and a-glucosidase inhibition bioactivity assays were used to determine the applicability
of the isolated PTs in the management of T2DM. In vitro MTT cytotoxicity of the PTs was
evaluated on Caco-2 cell lines, where all exhibited low cytotoxic effects up to 125 uM. All the
PTs exhibited in vitro a-amylase — and a-glucosidase inhibition activity. The highest percentage
of enzyme inhibition was observed in the a-glucosidase inhibition for TP 3 (83.93 + 8.675 at 250
K1M). This study contributes new knowledge through the isolation of the novel potential drug lead
PTs for the management of T2DM.

Figure 1: Pentacyclic triterpenes 1-6 isolated from Strychnos henningsii

A. Erzse, N. Stacey, L. Chola, A. Tugendhaft, M. Freeman, and K. Hofman, Glob. Health Action, 2019, 12, 1.
A. Okem, J. F. Finnie, and J. Van Staden, J. Ethnopharmacol., 2012, 139, 712.

T.M. Mothudi (Ed.), Public Service Accountability Monitor, 2020.

G. Massiot, P. Thepenier, M.J. Jacquier, J. Henin, L. Le Men-Olivier, and C. Delaude, Phytochemistry, 1991, 30,
3449,

N>

5. S. Odeyemi, and G. Bradley, Molecules, 2018, 23, 2759.
6. N. Latolla, E.C. Hosten, and B.G. Hlangothi, Z. fur Krist. — New Cryst. Struct., 2020, 235, 1213.
7. N. Latolla, and B.G. Hlangothi, Nat. Prod. Res., 2023, 1-9 https://doi.org/10.1080/14786419.2023.2177285.
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Phorbol esters, plant metabolites present in Euphorbiaceae and Thymelaceae, have attracted
attention because of their anti-HIV and HIV-latency reversal activity.> In a survey to evaluate the
anti-HIV activity and phorbol ester content of South African Euphorbiaceae, an extract of
Euphorbia grandicornis A. Blanc was identified as a species that shows good anti-HIV activity.
This study aimed to identify the phorbol esters present in this plant. A detailed LC-MS analysis of
the latex and extracts of E. grandicornis led to the identification of six known and one new tigliane-
type phorbol ester. The structures and molecular formulae of the compounds identified were based
on an extensive evaluation of the fragmentation patterns observed in the ESI-Q-MS and ESI-TOF-
MS spectra.

Anti-HIV e

% of inhibition

LC-Q-TOF-MS

Log concentration (mg/mi)

E. grandicornis
Scheme 1: schematic diagram of this study.

1. Popplewell, WL. Marais, EA. Brand, L. Harvey, BH. Davies-Coleman, MT, S Afr J Chem, 2010, 63, 175-179.
2. Kemboi, D. Siwe-Noundou, X. Krause, RW. Langat, MK. Tembu, VJ, Molecules, 2021, 26, 5055.

3. Tsai, Y-C. Nell, RA. Buckendorf, JE. Klsz, N. Mwangi, PW. Berkecz, R. Rédei, D. Vasas, A. Spivak, AM.
Hohmann, J, Pharmaceuticals, 2021, 14, 653.
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Garlic is a spice and medicinal plant that has been used since ancient times to promote health and fight
disease. There are a number of small bioactive organosulfur compounds in garlic, with different chemotypes
containing different sulfur-containing functional groups. These compounds are proposed to act on a
molecular level by undergoing thiolysis exchange with a biological thiol such as a cysteine residue on a
protein or glutathione. Many of the garlic OSCs, including the small thiophile ajoene, show good anticancer
activity; however, there are concerns over their bioavailability. In this study, we synthesised two small
libraries of ajoene analogues for probing the significance of the vinyl disulfide/sulfoxide backbone with
respect to cancer cell cytotoxicity and in vitro blood stability. We also incorporated polar side groups into
the molecule to improve aqueous solubility. It was found that compounds containing a vinyl disulfide
functional group displayed a superior cytotoxicity, although they also showed very poor blood stability.
These compounds were also the most electrophilic at the allyl-S sulfur atom in the disulfide, as modelled
by the Fukui function and the HOMO-LUMO gap, indicating that both cytotoxicity and blood stability are
interconnected, and relate to their ability to wundergo thiolysis. The dihydroajoenes and
deoxydihydroajoenes, both lacking the double bond, were less cytotoxic but displayed greatly improved
blood stability. Ajoene was found to target Cys-f93 in haemoglobin through S-thiolation, which is its
proposed target in this location. The dihydroajoenes prepared in this study present themselves as good
candidates for future therapeutic development against cancer.

________________
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Figure 1. Design of the ajoene library. The ajoene library varied the functionalities of the monosulfide (as sulfide or sulfoxide)
and the vinyl disufide (as is or saturated) to create ajoene/deoxyajoene and dhydroajoene/deoxydihydroajoene variants,
respectively.
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Despite substantial progress in comprehending the molecular pathways underlying the
development of cancer, a definitive therapeutic intervention capable of achieving complete
eradication of the illness remains elusive.>? A series of 7-acetyl-2-aryl-5-nitrobenzofurans were
synthesized via tandem Sonogashira cross-coupling of 2-hydroxy-3-iodo-5-nitroacetophenone
with terminal acetylenes and subsequent in situ Cacchi-type cycloisomerization of the 5-
alkynylated intermediates. The surface analysis and fingerprint diagrams of Hirshfeld revealed the
diverse intermolecular interactions. To determine the optimized structure, frontier molecular
orbitals, reactive parameters, and molecular electrostatic potential, DFT calculations were
performed. In addition, DFT and QTAIM calculations were used to examine intramolecular
interactions. These benzofuran derivatives were examined for their antiproliferative activity in
vitro against the human breast cancer (MDA-MB-231) and cervical cancer (Caski) cell lines and
their antioxidant activity was determined by their Fe-reducing power in the ferric ion reducing
antioxidant power (FRAP) assay .

() HC=CCsH4R, PACIL(PPhs),, Cul, Cs,CO3, EtOH

1. L.A. Torre, F. Islami et al. Cancer Epidemiol Biomarkers Prev, 2017, 26, 444.
2. A.Jemal, F. Bray, M.M. Center, CA: Cancer J. Clin. 2011, 61, 69
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Herein we describe novel quinolone compounds bearing a hydrophilic amine chain and varied
substituted benzyloxy units. These compounds demonstrate broad spectrum activities against acid
fast bacterium, Gram-positive and -negative bacteria, fungi, and leishmania parasite. Several
compounds maintained antitubercular activity against moxifloxacin, isoniazid, and rifampicin
resistant M. tuberculosis, while some exhibited low micromolar activities (< 1 pg/mL) against
WHO critical pathogens—C. neoformans, A. baumannii, P. aeruginosa. Compounds in this study
are metabolically robust, demonstrating % remnant of > 98 % after 30 minutes in the presence of
human, rat, and mouse liver microsomes. Several compounds thus reported here are promising
leads for the treatment of diseases caused by infectious agents.

Our talk will present the synthetic design, and iterative synthesis executed, as well as the structure-
activity, and structure-property relationships of the investigated series.
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The convergence of the output of the IUPAC 2017 project on Systems Thinking in Chemistry
Education and a challenging PhD project in physical-organic chemistry highlighted the deficit of
fully reductionist chemistry education and the need to introduce systems thinking in
undergraduate teaching. Systems thinking was introduced to first-year chemistry using the topic
of the surfactant linear alkyl benzene sulfonate. The chemical system drew on content such as a
structural representation of organic compounds, conformation, the role of structure in
intermolecular forces, the role of intermolecular forces in the emergent properties of surfactants,
e.g. micelle formation, foaming with the resultant cleaning effects of detergents, and chemical
reaction types. The topic was useful for highlighting the idea that chemicals have benefits for
humanity, but have hazards that must be managed.

It was clear from the gains from the first-year project that students would benefit from multiple
opportunities to continue to develop systems thinking skills and a capacity to cope with
complexity. We therefore used an Sn2 organic reaction as a vehicle to further develop system
thinking skills for chemistry in the second year (Figure 1). Explicitly developing systems
thinking skills has the potential to deliver chemistry graduates who are better able to reason like
chemists and can make a difference to global sustainability.

Insert figures and schemes below the abstract text. These are optional and should not be sent
separately.
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Figure 1: An organic reaction system to teach systems thinking

1. Matlin S.A., Mehta G., Hopf H., Krief A. Repositioning chemistry for the 21st century. Atlas of Science. 2016, 1-
2.

2. Mahaffy, P.G., Matlin S.A., Holme T.A., MacKellar J. Systems thinking for education about the molecular basis
of sustainability. Nature Sustainability. 2019, 2, 362-370.

3. Matlin S.A., Krief A., Hopf H., Mehta G. Re-imagining Priorities for Chemistry: A Central Science for “Freedom
from Fear and Want”. Angew. Chem. Int. Ed. 2021, 60, 49, 25610-25623.
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Molecular hybridization technique is considered a worthy approach in drug design as the
incorporation of two or more scaffolds into one entity displays multiple-receptor recognition and
an improved therapeutic effect. * In this regard, we synthesized quinoline-tethered 1H-1,2,3-
triazole molecular hybrids and structurally characterized them using different spectroscopic
techniques and evaluated their activity against different bacterial and fungal strains. The most
active compound (16) of the series showed an MICg value of 75.39 uM against methicillin-
resistant S. aureus, E. coli, A. baumannii, and multidrug-resistant K. pneumoniae. Moreover, it
was also most active against C. albicans and C. neoformans at an MICgo value of 37.69 and
2.36 uM, respectively, more than the standard drug fluconazole. Furthermore, in silico ADME
predictions revealed excellent drug-like properties while molecular docking revealed several
ligand-protein interactions which could explain the observed experimental potencies.

Pathogen MICg; (uM)
MRSA

MDR K. pneumoniae

E. coli 75.39
A. baumannii

C. albicans 37.69
C. neoformans 2.36

A quinoline-based molecular hybrid has
been identified with broad-spectrum
antimicrobial activity

Compound 16-MraY complex

1. Mishra et al. EJMECH, 2016, 124, 500.
2. Awolade et al. Molecular Diversity (2021) 25:2201-2218
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Malaria and antimicrobial infections remain significant global health concerns, necessitating the
continuous search for novel therapeutic approaches. Triazenes are a class underutilized group of
compounds characterized by a linear arrangement of three nitrogen atoms, rendering them
structurally distinct from their cyclic counterparts. This study investigates the efficacy of triazenes
against malaria and explores their antimicrobial activity.

Antimalarial evaluation revealed low UM activity against NF54 strain of P. falciparum, the
causative agent of malaria. The antimicrobial activity of the triazenes against bacteria and fungi
was investigated through disc diffusion screening. The antimicrobial efficacy of triazenes has been
observed against both Gram-positive and Gram-negative bacteria, as well as multidrug-resistant
strains, making them potential candidates for combating drug-resistant infections.

Furthermore, triazenes possess favourable physicochemical properties, such as good stability,
solubility, and low toxicity, which are essential for drug development. The structural versatility of
triazenes allows for the modification of their chemical composition to enhance their potency,
selectivity, and pharmacokinetic properties. These modifications can be tailored to target specific
pathogens, increasing the potential for personalized treatment strategies.

In conclusion, this study highlights the potential of triazenes as promising candidates for the
development of novel antimalarial and antimicrobial therapeutics. Further investigations are
necessary to determine the structure-activity relationships and optimize the pharmacological
properties of these compounds. The results warrant additional research, including MIC studies, to
further explore the antimicrobial activity of the triazenes. Ultimately, these findings contribute to
the development of more effective strategies for combating malaria and microbial infections.
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From the perspective of medicinal chemistry, imidazo[1,2-a]pyridines are privileged scaffolds,
demonstrating a wide range of biological activities.! Our previous work has demonstrated that
imidazo[1,2-a]pyridin-3-amines such as 1 (Figure 1) possess excellent antiviral activity against
wild-type HIV-12 but lose activity against mutant viral strains. Thus, synthesis was undertaken of
a range of more flexible compounds, such as 2 (Figure 1), that could possibly possess enhanced
activity against mutant strains. The synthesis of these compounds, although ultimately achieved,
gave rise to some unexpected results along the way and the overall synthetic journey towards these
compounds will be discussed. Key steps in the synthesis included use of the Groebke-Blackburn-
Bienaymé reaction, the Kornblum oxidation and reductive amination, while decarboxylation and
oxidative ring-opening were some of the unanticipated outcomes.

cl
cl
q/ \/Q/N\/g_/
R NH R NH

1 2

R=Br, Cl, CN, CHj R=5-Cl, 6-Cl, 5-Br, 6-Br
Figure 1

1. S. Samanta, S. Kumar, E. K. Aratikatla, S. R. Ghorpade, V. Singh, RSC Med. Chem., 2023, 14, 644.
2. M. L. Bode, D. Gravestock, S. S. Moleele, C. W. van der Westhuyzen, S. C. Pelly, P. A. Steenkamp, H. C.
Hoppe, T. Khan, L. A. Nkabinde, Bioorg. Med. Chem., 2011, 19, 4227.
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South Africa's extensive coastline boasts a wealth of marine biodiversity that remain
underexplored in the context of natural product discovery. As the field of marine biodiscovery
continues to gain momentum worldwide, efforts to harness the therapeutic potential of marine
organisms have become increasingly important. This presentation highlights our efforts in building
and exploiting a library of fractionated marine extracts to enhance biodiscovery efforts in South
Africa.

Over the past 10 years, our research team has collected a diverse array of marine invertebrates,
algae and microorganisms from various coastal and deep-sea habitats along the South African
coastline. These organisms were carefully processed to generate a library of crude extracts,
followed by fractionation into bioactive subfractions using chromatographic techniques. This
process effectively concentrates minor compounds in selected fractions and improve bioactivity
detection and identification if individual components. This presentation will present details of our
ongoing efforts and the future prospects of marine biodiscovery in South Africa.

Insert figures and schemes below the abstract text. These are optional and should not be sent

separately.
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Maritime pine (P. pinaster) bark extract is described in the US pharmacopeia 35,* and is sold as
Pycnogenol®, a registered trademark of Horphag Research (Geneva, Switzerland) by various
companies both in South Africa and abroad. Pycnogenol® has been studied for potential health
benefits, including protection against cardiovascular, kidney, hepatic, cancer, digestive, and retinal
issues.? A paper by Chen et al.? indicated that certain commercial products sold may actually be
adulterated. The project aimed to extend on the data of Chen et al. by adding six commercial
Pycnogenol® samples to their data set. For that purpose, their High-Performance Liquid
Chromatography (HPLC) method was validated and further improved. This allowed for the
quantification of the main components of this pine extract, namely catechin, caffeic acid, ferulic
acid and taxifolin. The data was subjected to Principal Component Analysis (PCA), allowing for
the identification of non-compliant samples. Furthermore, the commercial samples were subjected
to the tests of the USP35 monograph to assess whether they comply with its stipulations. Finally,
one commercial sample was fractionated using preparative column chromatography, and various

separated compounds identified using two-dimensional Nuclear Magnetic Resonance techniques.

1. U.S. Pharmacopeia, 30th Ed., U.S. Pharmacopeia Convention, 2005, 965-966.
2. Rohdewald, P, Int. J. Clin. Pharmacol. Ther., 2002, 40(4), 158-168.
3. Chen, P., Song, F., Lin, L.-Z., J. AOAC Int., 2009, 92(2), 624-632.

Page 54 of 167


mailto:starka@ukzn.ac.za

L19: Stereoselective synthesis of functionalized pyrrolidines as potential anti-
tubercular compounds

Thobejane D? Nkambule C?

@ Tshwane University of Technology, E-mail: thobejanend@tut.ac.za

Keywords: Pyrrolidine, Drug discovery, TB drugs.

Small-ring heterocycles play an important role in drug discovery and appear frequently in drugs
or prodrugs. According to Alien and co-workers, drugs containing pyrrolidines with a hydroxyl
moiety have the potential to exhibit inhibitory activity against mycobacterium tuberculosis (M.tb).!
Since South Africa has the third highest toll of global TB incidence, it is incumbent on local
scientists to be involved in the search for new anti-TB drugs to fight the epidemic.2 The facile and
environmentally friendly general synthesis of pyrrolidine compounds could be an important asset
to generate lead compounds. Thus, the key objective of this project was the application of a generic
synthetic approach to produce a diverse library of pyrrolidines as shown in Scheme 1 based on the
diastereoselective tin-mediated cyclodehydration/sulfonylation (CDS) reaction.®

X .Bn . BnNH OH
i 0) N (i) BnHIY (i) ) oH
RV H Imine formation Rl)\H Imine allylation Rl X ~ Alkene | R
dihydroxylation
1 2 (90-98%) 3 (65-88%) 4 (51-59%)

9 examples 6 examples 6 examples

R Bn,
. N NH OH
~10H + E
) J:> /‘\/'\/OTS

RY RY
5 6

) Bn.

Bn. By o By "7 oac
Do - T Dror -

1
R RY R! R
5 (72-79%) 5 7 (55-66%)

Conditions: (i) BnNH, (1.2 eq), p-TsOH (10mol%), DCM, reflux, 3 h (ii) AllylIMgBr, THF, 3 h (iii) KMnO, (aq), NaOH, EtOH, 17 h (iv) Bu,SnO (5 mol%), p-TsCl, EtzN, DCM, reflux, 3.5 h

(v) SOCI,, NaOH,3 h, (vi) Lipase-Aspergillus Oryza, Isopropyl acetate, CHzCN, 22 h, rt
Scheme 1. General design for the synthesis of substituted pyrrolidines

Different oxidation/dihydroxylation methods were tried on the homoallylic amines 3 resulting in
poor yields and decomposition. Ultimately a cold solution of KMnO4 in basic medium (NaOH)
oxidized the majority of 3 to the 4-amino-butanediols 4 in moderate yields (51-59%). The CDS
reaction failed to give either 5 or 6 and resulted only in N-sulfonylation. Pyrrolidines 5 were
eventually obtained via a SOCI; induced cyclodehydration in good yields (72-79%). Finally, the
resolution of racemate pyrrolidine 5 via biocatalysis was employed. The 3-acyloxyl derivatives 7
was obtained from lipase Aspergillus Oryza catalyzed transesterification of a racemate 3-
hydroxylpyrrolidines 5 in moderate yields (58-65%).

1. A. Alian, X. He, R. Stroud, Journal of Medicinal Chemistry 2006, 49, 6308-23.
2. World Health Organization. Stop-TB Department. Global Tuberculosis Report. 2021: WHO
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Solid Phase Peptide Synthesis (SPPS) is a go-to strategy for peptide manufacturing in industrial
and academic sectors. Especially with the increased acceptance and approval of peptidyl drugs by
the FDA (Food and Drug Administration) and the pharmaceutical world at large. The SPPS
strategy usually consists of attaching the N-terminus protected amino acid to the solid support,
removing the protection, washing, coupling of the next amino acid, washing, and repeating until
the target peptide is achieved. In these reactions, the optimization of specific reagents is often of
paramount importance, as failure to do so can compromise the entire synthetic process.

Fmoc-based syntheses are friendlier than Boc-based syntheses but the use of repetitive treatment
with base during Fmoc removal steps can lead to the formation of undesirable side
reactions imposing a big challenge in downstream processing including a loss in yield of the
desired peptide. Those side reactions include but are not limited to diketopiperazine (DKP)
formation from acid peptides, aspartimide (Asi) formation when there’s aspartic acid or
asparagine, and Cys which leads to the formation of piperidinyl adducts and
racemization/epimerization. Piperidine (PIP), a most used base is also a restricted and most
importantly hazardous chemical with a greenness score of 6.9 on a scale of 0-10 in GSK’s reagent
selection guide. Modification of bases includes using rectifiers/ modifiers or a combination of
different bases of which there have been no reports of any significant improvement concerning the
minimization of DKP and/or aspartimide formation. To prevent or minimize side reactions during
the synthesis process, meet regulatory standards, and afford high-quality crude peptides, it is
necessary to find an alternative to PIP.

Here, we studied the performance of morpholine, a less basic secondary amine and a non-regulated
substance, as an alternative to PIP for Fmoc removal in SPPS. We also evaluated its capacity to
minimize DKP and Asi formation, epimerization, and adduct formation during the synthesis of C-
terminus peptide acids.

1. Mthembu, S.N; Chakraborty, A; Schonleber, R; Albercio, F; de la Torre, B.G, J. Pept. Sci., 2023, 3538.
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The pandemic SARS-CoV-2 caused serious economic devastation. Efforts to combat the disease
involved the investigation of herbs and synthetic chemicals. The approved FDA drugs for the
treatment of the disease have been implicated in some debilitating side effects. Structural activity
relationship (SAR) helps in repurposing drugs and come with derivatives that are more effective,
less toxic, and overcome the issue of resistance. Some 1-Heteroaryl-2-Alkoxyphenyl were reported
in literature for their anti-COVID activity [1]. Here, their molecular descriptors were used to
generate mathematical models to predict their activity via traditional QSAR (genetic function
approximation) and machine learning models. Results from the GFA-QSAR model showed that it
was reliable and valid as the validation parameters passed the statistical test of significance
(Correlation Coefficient (R) = 0.9377, R? = 0.898489, R? adjusted = 0.873112, R? predicted =
0.8792 (all > 0.6); R? - Q*=0.159 (< 0.3), Q% cv = 0.89833 (> 0.5); LOF = 0.139184 (the closer
to O better). The Grid-SVR model performed better than the GFA-based QSAR model. The lead
molecules were further subjected to SAR investigation to obtain new molecules whose bioactivity
are now predicted using the models generated. The new molecules were docked at the active sites
of SARS-CoV-2 receptors to unravel the interaction between them and the amino acid residues of
the receptors. The stability of the docked molecules and the receptors were ascertained via
molecular dynamics simulation. These molecules are currently considered for synthesis and further
investigation against SARS-Cov-2 cell lines.

1. Koukni, M.; Arzel, P.; Zwaagstra, M.; Lyoo, H.;Wanningen, P.; Ahmad, S.; Zhang, L.; Sun, X.; et al.
Synthesis, Structure—Activity Relationships, and Antiviral Profiling of 1-Heteroaryl-2-Alkoxyphenyl
Analogs as Inhibitors of SARS-CoV-2 Replication. Molecules 2022, 27, 1052. https://doi.org/10.3390/
molecules27031052
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Tuberculosis is an infectious disease caused by Mycobacterium tuberculosis and it is usually
present in the lungs as pulmonary tuberculosis.>? Benzofuran derivatives are versatile biodynamic
agents that can be used to design, develop potentially useful therapeutic agents and have drawn a
considerable interest as powerful systems displaying a wide range of biological properties
including antimicrobial, antiparasitic, anti-tubercular, and antitumor.®* Therefore, four (4)
benzofuran derivatives were successfully synthesized using Sonogashira cross-coupling starting
from 5-iodovanillin. This was followed by the reduction of alcohol and subsequent sulfonation of
the alcohol functional group to vyield eight (8) benzofuran derivatives (1). Furthermore,
biologically evaluation of the synthesised derivatives (1) against Mycobacterium tuberculosis will
be investigated.

Q
_S.
R2 o) (o] \ R1
° 4
(O 0§
R4 = Butyl, Cyclopropyl, Hexyl, Methyl-Cyclohexyl
F
R,= \8<F f EE \é\
S/ F, NO,,

1. S.S. Padgilwar, R.S. Manmode, A.Y. Sahare, M. Kadam, J.V. Manwar, P.P. Warade, et al. Int J Pharm Sci
Rev Res. 2016;40(2):162-72.

2. S.Tiberi, N. Utjesanovic, J. Galvin, R. Centis, L. D’ Ambrosio, M. van den Boom, et al. Int J Infect Dis.

2022;124(xxxx):S20-5.

Kamal M., et al. International Journal of Medicine and Pharmaceutical Research 1 (2011): 1-15.

4. M. Thévenin, S. Thoret, P. Grellier, J. Dubois, Bioorg. Med.Chem. 21 (2013) 4885—4892.

w

Page 58 of 167


mailto:mmmelitamamonare@gmail.com

L23: I love chemistry! What now?

Van Tonder, J

PET Labs, 109 Sovereign drive, Route 21 Corporate Park, Irene, South Africa
E-mail: johannes@petlabs.co.za

Keywords: chemical industry, employment scope.

Life happened and chemistry crossed your path somewhere. You absolutely love it and decide to
enter a life-long relationship with the subject. Suddenly you find yourself with abundant
knowledge very few people seem to be interested in. Were the years of dedication, sweat and tears

worth it?
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Amino acid surfactants (AASs) have been gaining interest over the past two decades because of
their good biodegradability properties, and the fact that they can be synthesized from renewable
sources. AASs consisting of an amino and a carboxylic acid group allows the possibility to
synthesise a variety of AASs derivatives. In this study, the concentration-dependant surface
tension reduction of a water phase was analysed with a tensiometer. AASs with a critical micelle
concentration (CMC) as low as 0.01 mmol/L and a surface tension, ycmc, of 27.8 mN/m was
synthesised. Furthermore, NMR-diffusometry, a bulk flow analysis technique, was applied to gain
insight into the characteristic timescale for surface tension relaxation, ts. The ts of various AASs
were determined to establish the rate of surface tension reduction, and its relation to the structure.
It was found that the s was inversely proportional to the CMC. The surfactant tail length spanned
from 8 to 22 carbons and displayed a ts between 1.78 us and 6000 s. Rapid surface tension
reduction is important for aerosol efficiency in, for example, agrochemical droplet spreading and
surface wettability. Molecular rigidity was studied by NMR-relaxometry. Ti-inversion recovery
and T»-spin echo experiments were conducted to study different proton environments. The
dynamic movement and rigidity of the various proton environments provides valuable insight to
the structure and size of the formed aggregates. A database of physicochemical properties of the

various surfactants could be used by the surfactant industry to optimise a particular application.
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Halogenated ortho-hydroxybenzenecarbonyl derivatives continue to assert themselves as versatile
templates for the synthesis of novel organic compounds with medicinal properties. Several review
papers on the medicinal applications of these structurally simple compounds continue to be
published in the literature showing their potential to be considered as the new chemical space in drug
discovery. Halogenated ortho-hydroxybenzenecarbonyl derivatives are not only of importance in the
context of drug development, but their conformations and crystalline structures continue to attract
considerable interest to study inter- and/or intramolecular non-covalent interactions such as
hydrogen and halogen bonding interactions, aromatic-aromatic stacking interactions as well as the
weak van der Waals or dipole-dipole interactions.® These non-covalent contacts help to stabilize the
interactions of drug molecules with their protein targets and contribute to the affinity of small
molecule inhibitors. We study these interactions in solution and in the solid state with the aim of
enabling a more rational use of these classes of interactions in drug design.?® Sure-fire methods for
the synthesis of the title compounds, their geometry or conformation as well as some of their

chemical transformations into derivatives containing these functional heads will be described.

R.F. de Freitas, M. Schapira, Med. Chem. Commun, 2017, 8, 1970-1981.
M.J. Mphahlele, et al. Molecules 2017, 22, 83-96.

M.J. Mphahlele, et al. J. Mol. Struct. 2023, 1291, 135976.

M.J. Mphahlele, et al. Biomolecules 2020, 10, 418.

M.J. Mphahlele, et al. Crystals, 2021, 11, 341.

M.J. Mphahlele, et al. J. Fluorine Chem. 2023, FLUOR 110163, accepted.
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In the last two decades, transition metal-catalyzed oxidative C-H alkenylation reactions via C-H
bond activation have advanced significantly and led to many groundbreaking discoveries'-.
However, site selectivity and cleaving strong C-H bonds remain challenges. A ligand and directing
group (DG) combination has allowed for site-selective C-H bond cleavage. Regiodivergent C-H
olefination with a single catalytic system remains underdeveloped. Recently, a unified protocol
was reported for Imidazo[1,2a] pyridine carboxamides, generating branched and linear olefinated
products. The protocol can be applied for C-H deuteriation and is compatible with various styrenes
and aliphatic alkenes. Preliminary experimental studies and computational investigations
suggested that regiodivergent olefination can be controlled by olefin insertion and B-hydride
elimination steps.

R' = AK CFN o

/
aliphatic N NHAY
alkenes

R

Linear salective Regiodivergent Olefination Branch selectve
® Unactivated alkenes
® Excellent branch & linear selectivity 0 C-H deutenation with D,0
@ Broad substrate scope O DFT studies

1) X. Chen, K. M. Engle, D.-H. Wang, J.-Q. Yu, Angew. Chem. Int. Ed. 2009, 48, 5094-5115.

2) T. W. Lyons, M. S. Sanford, Chem. Rev. 2010, 110, 1147-1169.

3) P. Gandeepan, T. Miiller, D. Zell, G. Cera, S. Warratz, L. Ackermann, Chem. Rev. 2019, 119, 2192-2452.
4) S. Rej, A. Das, N. Chatani, Coord. Chem. Rev. 2021, 431, 213683.

Page 62 of 167


mailto:karpoormath@ukzn.ac.za

L27: Organically shaking things up - Foray into mechanochemistry

Krause RWM?, Salami SA? Chithambo B? and Smith V2

@ Rhodes University, Center for Chemico- and BioMedicinal Research (CCBR), r.krause@ru.ac.za, "
Independent Contractor, and Rhodes University, Department of Chemistry.

Keywords: Mechanochemistry, Green Chemistry, Multi-component Reactions.

Despite being known through the writings of Theophrastus for over 2300 years, the application
of mechanical energy to effect chemical reactions was not explored until recently. This is
especially true in the field of organic synthesis, where reactions in aqueous media or in “solvent-
free” conditions were often frowned upon.

With the advent of Green Chemistry and a greater focus on sustainability, minimizing the use
of hazardous chemicals and solvents has become a priority. As one such technique,
“mechanochemistry”, as the application of mechanical energy to effect reactions, has emerged
as a useful solvent-less technique in synthesis.

In our group we have explored a range of mechanical-energy techniques, from simple
“grindstone chemistry” using a pair of mortar and pestle, to more automated ball-milling
techniques.

In this presentation, I will describe some of the reactions and applications, from two- component
condensation reactions to multicomponent reactions.

The methods are facile and clean, typically displaying many of the Green Chemistry features
such as safety, high atom economy, and time-efficiency. They are also showing some
unexpected results that may be useful for future developments.

0 0 Q% O NH
R? )J\ J\ + R3-NC > JJ\ N.
"N” H = R2" "OH H.SO%- R2” SO R3
H SiO, o

1. M. Banerjee, et al., Tetrahedron, 2022, 112, 132753.
2. SA Salami, et al., ChemistryOpen, 2023, 12 (5), 202200268
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Diabetes mellitus (DM) is a metabolic disorder that is characterized by elevated levels of glucose
in the blood and is one of the major threats to global health security. Approximately, 530 million
people are living with this disorder worldwide with nearly 7 million deaths in 2021 due to DM-
related complications [1]. Typically, the patients develop type 2 diabetes mellitus (T2DM)
primarily due to insulin resistance that leads to multiple problems including cardiovascular
disorder, nervous system damage, eye damage, stroke, and kidney disease [2].

In this study, we combined two pharmacologically significant scaffolds, 1,3,4-oxadiazole and
1,2,3-triazole in a single molecular hybrid to develop a new series of molecular conjugates and
evaluated their antidiabetic potential via a-glucosidase and a-amylase inhibition which are key
enzymes in glucose production in the body. The most active compound (4i) of the series bearing a
bromopentyl sidechain displayed the stronger a-glucosidase inhibition (1Cso = 15.85 uM) relative
to reference drug acarbose (ICso = 17.85 pM). Furthermore, the kinetic studies disclosed the mode
of a-glucosidase inhibition as non-competitive thus classifying these conjugates as allosteric
inhibitors [3]. Finally, the in silico docking and molecular dynamics simulations provided insights
into the protein-ligand interaction profile and stable complexation of promising conjugates at the
allosteric site of a-glucosidase.
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[1] https://diabetesatlas.org/

[2] Barrett, E.J., et al., Diabetic microvascular disease: an endocrine society scientific statement. 2017. 102(12): p.
4343.

[3] Cele et al. Pharmaceuticals, 2022, 15, 1035.
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Food safety remains one of a serious global challenge especially in the agricultural and food production
sector where a large quantity of products is produced to address food insecurity.[1] Aflatoxins (Afs) are a
class of highly mycotoxin which are found from several fungal and moulds of aspergillus parasiticus and
flavus. [2] Among from twenty known aflatoxins, there are six main aflatoxins namely: aflatoxin B1
(AfB1), aflatoxin B2 (AfB2), aflatoxin G1 (AfG1), aflatoxin G2 (AfG2), aflatoxin (AfM1) and aflatoxin
M2 (AfM2).[3] AfM1 and AfM2 are the hydroxylated AfB1 and AfB2 which are mostly secreted through
milk.[4]

Utilising a conversion reported method by Paul et.al.[5], this project will began by protecting the AfB1
ketone with glycol in the presence of p-toluene sulfonic acid to give AfB1 ketal 1. The ketal 1 was subjected
into acetylation with selenium dioxide to produce acetate of AfB1 2. Deprotection of acetate 2 in the
presence of acid afforded compound 3 which was hydroxylated using potassium hydroxide to give desired
AfML1 in good yield 4. Furthermore, AfM1 was hydrogenated in the presence of palladium on carbon to
afford AfM2 toxin as depicted in Scheme 1. Both purified AfM1 and M2 were characterised using a
combination of NMR, HRMS and FTIR spectroscopies.
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Scheme 1: Conventional synthesis of Aflatoxin M1 and M2

1. T.S Masipa, ‘Jamba. 2017, 9, 411, 1-7

2. Ré&duly Z, Szab6 L, Madar A, Pdcsi | and Csernoch L, Front. Microbiol. 2020, 10, 1-23

3. M.M Alameri, A.S.Y Kong, M.N Aljaafari, H.A. Ali, K. Eid, M.A. Sallagi, W.H Cheng, A A. bushelaibi, S.H.E
Lim, J.Y. Loh, Toxins 2023, 15, 240-246.

4. Laura Giovati, Walter Magliani, Tecla Ciociola, Claudia Santinoli, Stefania Conti and Luciano Polonelli, Toxins.
2015, 7, 4330-4349

[5]. P Christou, K.D Miller, A. Paau, Phytochem. 1985, 24, 933-935
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Tuberculosis (TB) is an ancient and tenacious airborne ailment that has been a life-threatening disease for
over a century, which is caused by a bacillus type of bacteria called Mycobacteria tuberculosis (Mtb) [1].
Although curable, the emergence of -resistant strains of Mtb threatens its management, such that it requires
the second line drugs which are expensive, toxic, have a more extended treatment duration compared to
first-line drugs, and are less effective [2]. Thus, there is an urgent need to find new treatment regimens that
will be effective against both resistant and non-resistant strains. To this end, a series of 3-Indole tetrazole
derivatives (Scheme 1) were synthesised in a single pot via the isocyanide-based Ugi multicomponent
procedure in 35 to 96 % yields. The synthesised compounds were fully characterised using 1D and 2D
NMR, IR, and their purity was checked by HPLC. Thereafter, their antimycobacterial activities were
assessed against the H37Rv Mtb strain and found to have moderate activity over a 14-day assay with MIC90
ranging from 67 to 618 mg/mL (or micromolar).

Synthetic procedure
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[1] Daniel, T.M., Bates, J.H. and Downes, K.A., 1994. History of tuberculosis. Tuberculosis: pathogenesis, protection, and control, pp.13-24.
[2] Laing, R.O. and McGoldrick, K.M., 2000. Tuberculosis drug issues: prices, fixed-dose combination products and second-line drugs [The Eddie

O'Brien Lecture]. The International Journal of Tuberculosis and Lung Disease, 4(12), pp.S194-S207.
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Peptides molecule fold and self-assemble by non-covalent forces, forming nanostructures such as
nanofibers and nanotubes, which can create different types of soft materials such as gels.! Peptide-
based hydrogels can function as bio-compatible carriers for therapeutic delivery.? Recently, it has
been shown that the amphipathic hexapeptide 4 (H-FQFQFK-NH;, Figure 1) forms stable
hydrogels. Interestingly, in vivo studies demonstrated that co-formulating a cargo (small molecule
or a protein) within the hydrogel resulted in a sustained release of the cargoes up to 1-2 days.?

In order to enhance the release time window, we aim to improve the non-covalent interactions
between the peptide hydrogelators by means of additional donor-acceptor interactions. Herein, we
report the synthesis of modified unnatural* acceptor- and donor-substituted amino acids and their
incorporation into various positions of the known gel-forming hexapeptide. The synthesis of the
modified acceptor- and donor-substituted amino acids starts from abundant natural L-asparagine
la and L-glutamine 1b. They are firstly degraded by Hoffmann rearrangement to lysine
homologues 2a,b, which are then coupled with donor and acceptor groups to afford the Fmoc-
protected amino acids 3. The target hexapeptides were prepared using the automated solid state
peptide synthesis and then tested for their gelation properties.
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Figure 1. Synthesis and incorporation of modified amino acids into a hexapeptide.

1. A. Banerjee and |. Hamley, Soft Matter, 2020, 16, 9998-10000.

2. S. Gupta, 1. Singh, A.K. Sharma and P. Kumar, Front. Bioeng. Biotechnol., 2020, 8, 504.

3. E. Oyen, C. Martin, V. Caveliers, A. Madder, B. VVan Mele, R. Hoogenboom, S. Hernot and S. Ballet.,
Biomacromolecules. 2017, 18, 994—1001.

4. K. Lang, J.W. Chin, Chem. Rev. 2014, 114, 4764—4806.
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Type Il diabetes is a chronic disease that when untreated/mismanaged leads to complicated health
problems, including heart disorders, retinopathy, and neuropathy [1] Current therapies in the
management of diabetes include oral administration of antidiabetic drugs, intramuscular insulin
injection, as well as dietary and lifestyle changes [2]. However, these techniques have limited
efficacy and suffer several limitations; hence necessitate further efforts to probe new and
innovative antidiabetic therapies.

Two of the most attractive targets of antidiabetic chemotherapeutics in the control of blood glucose
levels are a-glucosidase and a-amylase enzymes. These enzymes degrade carbohydrates into
sugars. Thus, the inhibition of the a-glucosidase and a-amylase enzymes is essential for delaying
carbohydrate degradation and glucose absorption, which decreases the amount of overall glucose
in the body, and inevitably reduces the effect of diabetes [3]. In this work, the molecular hybrids
of rhodanine with pyrazole were synthesized and tested in vitro against a-glucosidase and a-
amylase enzymes. To establish the role of molecular hybridization, the simple rhodanine analogs
were also developed, tested against the enzymes, and compared [4]. The rhodanine-pyrazole
hybrids as expected exhibited superior activity when compared with their simple phenyl analogs
with more selectivity towards alpha amylase. Furthermore, the molecular docking studies of these
compounds revealed the critical pharmacophoric features contributing to inhibitory activity.

NO,

[1] https://diabetesatlas.org/

[2] Kaku et al. (2014) Efficacy of voglibose in type-2 diabetes. Expert Opin Pharmacother 15:1181-1190

[3] Mendoza et al, (2014) Synthesis of novel 5-aryl/hetarylidenyl 3-(2-methyl-5,6,7,8-tetrahydrobenzo[4,5]thieno
[2,3-d]pyrimidin-4-yl)-2-thioxothiazolidin-4-ones. Heterocycles 88:741-753

[4] Singh, P (2018) Comparative a-glucosidase and a-amylase inhibition studies of rhodanine—pyrazole conjugates and their
simple rhodanine Analogues, doi.org/10.1007/s00044-018-2272-z.
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Stereoconvergent catalysis is a green and sustainable approach that converts racemic or isomeric
mixtures of starting materials to a single enantioenriched product. For DKR processes, racemic
starting material can be converted to enantiomerically enriched products with up to 100% yield
and has been well investigated in the past half century.*

For enantioconvergent hydrogenations, the E and Z olefins, which usually generate opposite
enantiomers,® are hydrogenated to the same enantiomerically enriched product independent of the
double-bond geometry. Thus far, no method exists that can convert multiple isomers (more than
two isomers) to a single enantiopure product.

Enantioconvergent catalysis has the potential to convert different isomers of a starting material to
a single highly enantioenriched product.? A novel enantioselective double convergent 1,3-
rearrangement/hydrogenation of allylic alcohols using an Ir-N,P catalyst was developed. A variety
of allylic alcohols, each consisting of a 1:1:1:1 mixture of four isomers, were converted to the
corresponding tertiary alcohols with two contiguous stereogenic centers, in up to 99% ee and 99:1
d.r.

To further understand the transformation, DFT calculations for an aryl substituted allylic alcohol
and an alkyl substituted allylic alcohol were conducted. The minimized conformations of the
starting materials and possible rearrangement products were calculated. The DFT calculations, and
control experiments suggest that the 1,3-rearrangement is the crucial stereodetermining element of
the reaction.
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1. Mohr, J. T.; Moore, J. T.; Stoltz, B. M. J. Org. Chem. 2016, 12, 2038—2045.
2. Massaro, L.; Zheng, J.; Margarita, C.; Andersson, P. G. Chem. Soc. Rev. 2020, 49, 2504-2522.
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Cyclobutenones are useful intermediates due to their strained rings and enone moieties2. They
have been shown to have great potential in the direct synthesis of poly-substituted benzene rings®.
We sought to exploit this reactivity of cyclobutenones in our planned total synthesis of aglycones
gilvocarcins, a class of natural products that possess poly-substituted naphthalene framework.
During these studies, in an attempted desilylation of cyclobutenone 1 under standard desilylation
conditions, resulted in several anomalous reactions. For example, when cyclobutenone 1 was
treated with TBAF in acetic acid at room temperature, the desired desilylated cyclobutenone 2 was
obtained in 31% vyield alongside rearranged cyclobutenone 3 (28%). Alternatively, when
cyclobutenone 1 was treated with KoCOs in MeOH as solvent, furnished acrylate 4, with 78%
yield. Further experiments were conducted to probe the mechanism of the reaction. In addition,
the scope and limitation of the reaction studies are underway.
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Figure 1. A general scheme of the formation of TMS-cyclobutenone rings and the different products
formed, when removing the TMS-group.

P. H. Chen and G. Dong, Chem. Eur. J., 2016, 22, 18290-18315.
J. E. Wilson and G. C. Fu, Angew. Chem. Int. Ed., 2004, 116, 6518-6520.
T. Tidwell, Ketenes I1, Wiley, 2006, 2" Edition, 437-625.
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Biorenewable building blocks have enjoyed increased popularity amongst synthetic chemists,
following the proclamations of the twelve principles of Green Chemistry by Anastas and
Warner'2, Enormous efforts have been directed towards the synthesis of functional molecules
using carbocyclic biorenewable resources®*. The synthesis of the ubiquitous N-heterocyclic
compounds from biorenewable starting materials remains largely unexplored. To address this, we
sought to employ suitably functionalized 2-aminopyridines 1 as a common starting material to
synthesize derivatives of benzo[c][1,8]naphthyridine 2 and pyrido[3',2":4,5]pyrrolo[2,1-
alisoquinoline 3 (Scheme 1), which could be used as kinase inhibitors. The requisite 2-
aminopyridine derivative 1, was in turn synthesized from malic acid (MA) in six steps as shown
in Scheme 2. In our synthesis, MA was converted to 6-hydroxynicotinate 4 in three steps with an
overall yield of 49% (Scheme 2). 6-Hydroxynicotinate 4 was then iodinated with NIS and chlorinated with
POCI3 to give 6-chloro-5-iodonicotinate 5 in an overall yield of 77 %. Current studies involve optimization
of the aminolysis of 6-chloro-5-iodonicotinate 5 to the key intermediate 2-aminopyridine derivative 1.
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Scheme 1. Proposed synthesis of  benzo[c][1,8]naphthyridine 2 and pyrido[3',2":4,5]pyrrolo[2,1-
aJisoquinoline 3 from the common 2-aminopyridine derivatives 1.

0 7 Q E o
HOMOH () (i) (iii) Meo)‘\(i (iv) (v) MeOJ\(ﬁ:I o Meo)‘\E\/El
OH O N (o) N/ Cl E N/ NHR1E
H , !
MA O S
4 1

Reaction conditions: (i) H,SOy, 95 °C, 2 h; (ii) MeOH, 100 °C, 2 h, 92%; (iii) HMDS, DBU, MeCN, 25 °C, 48 h, 53%; (iv) NIS, MeOH, 70 °C,
30-45 min, 96%; (v) DIPEA, POCI3, 1,4-dioxane, 100 °C, 2 h, 80%.

Scheme 2. Synthesis of functionalized 2-aminopyridines.
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2. P. T. Anastas, and J. C. Warner, Principles of green chemistry. Green chemistry: Theory and practice, Oxford
University Press: Oxford, U.K. 1998, 29-56.

3. For areview: J. Kiihlborn, J. Grof and T. Opatz, Nat. Prod. Rep., 2020, 37, 380—424.

4. K. J. Ngwira, J. Kiihlborn, Q. A. Mgani, C. B. de Koning and T. Opatz, Eur. J. Org. Chem., 2019, 4778-4790.
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Indazoles that form the basis of this study are the indole bioisosteres consisting of a pyrazole ring
fused with the benzene ring. These compounds have attracted much attention in synthesis due to
their wide range of biological activities including anti-inflammatory, anti-HIV, anti-diabetic, and
anti-tumor activities.* 1-(2-Amino-5-bromo-3-iodophenyl)ethanone oxime 1 was reacted with
methylenesulfonyl chloride in the presence of EtsN as a base to afford 5-bromo-3-methyl-7-iodo-
1H-indazole 2 (Scheme 1). Compound 2 was then subjected to Sonogashira or Suzuki-Miyaura
cross-coupling with terminal acetylenes or aryl boronic acids to afford novel 5-bromo-3-methyl-
7-substituted-1H-indazoles 3 (R = -C=CAr') and 4 (R = Aryl), respectively. Further
functionalization of 3 and 4 via Suzuki-Miyaura cross-coupling reaction with 4-
fluorophenylboronic acid afforded the corresponding polycarbo-substituted indazoles 5 and 6,
respectively. The prepared compounds were, in turn, evaluated for potential biological activity as
anti-diabetic agents through enzymatic assays in vitro against a-amylase, a-glucosidase and
protein tyrosine phosphatasel beta (PTP1B) as well as for radical scavenging properties.?*
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Reagents and conditions: (i) (CH3)2SO-Cl, Et;N, DCM, 0 °C to RT, 6 h; (ii) HC=CAr! PdCl,(PPhs),, Cul, KoCOs,
THF: H,0, 3 h, RT; (iii) ArB(OH),, PdCI»(PPhs),, K-COs toluene:ethanol (4:1, v/v), 12 h

Scheme 1: Synthesis and transformation of 1H-indazoles 2 into 7-polycarbosubstituted derivatives.

1.Gaikwad.D.D. et al., Eur J Med Chem, 2015, 90,707.
2.Mphahlele. M.J. et al., J Bio Org, 2020.10,3702.
3.Mphahlele. M.J. et al., I Med Chem Res, 2022,10,1007.
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The 2,4-diaryl-2,3-dihydrobenzo[b][1,5]thiazepines were prepared by condensing the
binucleophile 2-aminothiophenol and the ambident electrophilic 5-bromo-2-hydroxychalcones®.
The structures and conformation of the synthesized compounds were determined using
spectroscopic methods in combination with single crystal X-ray diffraction (SC-XRD) technique.
Both 'H-NMR & IR spectroscopic techniques confirmed participation of the hydroxyl group in
intramolecular hydrogen bonding interaction with a nitrogen atom. SC-XRD confirmed the
presence of a six-membered intramolecularly hydrogen bonded pseudo-aromatic ring, which was
supported by a DFT method on 2b as a representative example in the gas phase. In comparison to
acarbose (ICso = 7.56 0.42 M), compounds 2a (Ar = -CsHs), 2¢ (Ar = -CeH4(4-Cl)), and 2f (Ar = -
CesHa4(4-CH(CHs3)2) showed higher inhibitory action against a-glucosidase. Their respective 1Cso
valueswere 6.70 £0.15 uM, 2.69 + 0.27 uM and 6.54 + 0.11 uM. The compound 2f, which showed
enhanced activity against a-glucosidase, also significantly inhibited a-amylase (ICso = 9.71 0.50
M).
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Figure 1: ORTEP diagram of 2b with thermal ellipsoids drawn at 50% probability level (a) and
its optimized geometry (b) at the B3LYP/LANL2DZ level. The atom-labelling scheme for this
compound is based on the XRD structure and the numbering differs from the systematic one.

1. K.K. Balaji, and N. Renuka, A. J. Pharm. Pharma., 2020, 6, 261-267.
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P11: Development of Quinoxaline Based Molecular Hybrids as Potential
Antimicrobial Agents
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The quinoxaline moiety has a heterocyclic backbone which is formed by the infusion of the
benzene and pyrazine ring. Quinoxaline have been previously proven to possess notable
pharmacological activities seeing that the moiety can be found in pharmaceutical drugs, some of
which have antibacterial, anti-TB and antidiabetic properties . The quinoxaline moiety is also
found in riboflavin (vitamin B2), echinomycin and triostin A which are naturally occurring hybrid
molecules. Echinomycin and triostin A are used as antibiotics *.

There is a growing trend for the formation of molecular hybrids for the treatment of different
ailments, with antibiotic activity being one of the sought-out function for these molecules due to
the increasing global concern regarding antibiotic resistance °. Antibiotics have greatly improved
the life and wellness of humans, animals, and plants on a global scale. It is thus very important
that newer antibiotics are developed to combat for the resistance of the already existing molecules.

In this work, the synthetic design and characterisation of a small library of quinoxaline-
thiazolotriazole hybrid molecules along with their antibacterial analysis results will be presented.

F. A. S. Alasmari, N. A. Aljaber, Int. J. Adv. Res. Chem. Sci., 2015, 2 (1), 14-23.

N. V. Kulkarni,V. K. Revankar, B. N. Kirasur, M. H. Hugar, Med. Chem. Res., 2012, 21, 663-671.

A. Puratchikody, R. Natarajan, M. Jayapal, M. Doble, Chem. Biol. Drug Des., 2011, 78, 988-998.

K. Katagiri, T. Yoshida, K. Sato, Antibiotics, 1975, 3, 234-251.

C. J. L. Murray, K. S. Ikuta, F. Sharara, L. Swetschinski, G. Robles Aguilar, A. Gray, The Lancet, 2022,
399(10325), 629-655.
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P12: Ultrasonic energy promoted synthesis of bisthioglycolic acidderivatives
in deep eutectic solvents-A greener approach
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Carbon-Sulfur bond formation strategies are significant due to the importance of linkages in the
sulfur-containing scaffolds which are found in biologically active compounds.® Sulfones, and
sulfonamides are common sulfur-containing scaffolds that are found in medicinal drug. For
instance, 1,3-oxathiolan-5-one has shown antiviral activity, and PLA2 inhibitory activity.?
Moreover, bisthioglycolic acid and its derivatives have been reported to play a significant role as
a precursor in the formation of many sulfur-containing heterocyclic compounds.

The present methodology explored the effectiveness and versatility of deep eutecticsolvent with
ultrasonic energy as an eco-friendly protocol for the synthesis of bisthioglycolicacid derivatives.
Bisthioglycolic moiety holds its role as a potent scaffold in sulfur- containing drugs. The presented
strategy offers significant advantages such as green catalystas well as solvent, excellent yield, short
reaction time, and simple reaction workup. This methodology shows a wide range of substrate
scope that contain both electron-donating as well as electron-withdrawing groups.

R1= Aromatic, Aliphatic 14 example with
& Hetero-aromatic good to excellent yield
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1. Xie P, Wang J, Liu Y, et al. Nature communications. 2018;9(1):1-8.
2. Feng M, Tang B, H Liang S, et al. Current topics in medicinal chemistry. 2016;16 (11):1200-1216.
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triazol-4-yl)methyl)-1-pyrazolo[3,4-b]quinoline hybrids
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The major cases of increasing drug resistance drives the urgency for the drug development sectors
to focus research on molecular hybridization aiming to synthesize more potent drugs. Twenty
novel 1-(1H-1,2,3- triazol-4-yl)methyl)-1-pyrazolo[3,4-b]quinoline compounds were synthesized
via the copper(l) catalyzed [3+2] dipolar cycloaddition (CuAAC) of different organic azides and
1-(prop-2-yn-1-yl)-1H-pyrazolo[3,4-b]quinoline!?. These target compounds were confirmed with
NMR (*H, 13C, 2-D), FT-IR and HRMS. The synthesized compounds were investigated for their
bioactivities. Antibacterial and antituberculosis showed moderate activity for some of the
compounds with no hits as all the active compounds were less potent than the standards
ciprofloxacin (antibacterial, MIC = 1.4-11.8 uM) and Erythromycin (antituberculosis, MIC = 40.3
uM). The antidiabetics assay against a-glucosidac and a-amylase enzymes showed promising
results for compounds 9a,10a & 11a as the exhibited high % inhibition than the standard acarbose
with less potency as their I1Cso values were 2 folds higher than the standard. The anticancer assay
showed impressive results against HepG2 (Liver) cancer cell line as compounds 1a,2a,3a,4b,5d &
1c were more potent than the standard f-fluorouracil (ICso = 1745.1 uM) with 1Csg values between
813.7-1699.1 uM.

1. G. Hogantharanni, M. Chunderika, K. Neil, J. Heter. Chem., 2018, 55, 1002-1009.
2. A. Paul, C. Nosipho, K. Nagaraju, S. Parvesh, Mol. Div., 2021, 25, 2201-2218
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Diabetes is a metabolic disease that occurs when there is a deficiency in insulin production or no
insulin in the pancreas.™ It is estimated that the number of people affected by diabetes will rise to
700 million by 2045, leading the World Health Organization to consider diabetes an epidemic. 2!
Diabetes imposes a significant financial burden on the public healthcare in South Africa. The
purpose of this project was to synthesize a series of sulfonylthioureas as antidiabetic drugs by
converting a urea to thiourea moiety. The novel sulfonylthiourea were designed and synthesized
over three reaction steps using different appropriate synthetic methods (Scheme 1). The
successfully synthesized final compounds will be probed for their activity against alpha-
glucosidase and alpha-amylase to analyse if they can work as antidiabetic medications.
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where R= phenyl,cyclohexyl,butyl,propyl
R4= Morpholine, Aniline, N-Methylaniline, 2,6-N-Methylaniline
n=1or2

Scheme 1: Synthetic scheme.

1. Ali MK, Bullard KM, Saaddine JB, Cowie CC, Imperatore G, Gregg EW. Achievement of goals in U.S. diabetes
care, N Engl J Med, 2013, 6, 587-590

2. Sarwar N, Gao P, Seshasai SR, Gobin R, Kaptoge S, Di Angelantonio, Diabetes mellitus, fasting blood glucose
concentration, and risk of vascular disease: a collaborative meta-analysis of 102 prospective studies, 2010;
26,375:2215-2222
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Owing to the variety of biological activities exhibited by the quinolone!? and phenylhydrazone®
moieties, it was hypothesized that the combination of these moieties via hybridization would result
in the formation of a hybrid compound with enhanced biological activity*. Thus, fourteen
quinolone phenylhydrazone hybrid compounds (thirteen new and one known) were synthesized
via a four-step synthetic route which involved acetylation of differently substituted anilines,
followed by the Vilsmeier-Haack reaction, then o-nucleophilic substitution, and finally
nucleophilic addition. The structures of the final compounds were then confirmed using NMR,
FTIR, UV-Vis, and HRMS spectroscopy as well as CHN elemental analysis. The anticancer
activity of the final compounds and the quinolone intermediate compounds was evaluated.
Compound 5m was identified as a potential anticancer agent as it was the least active against non-
cancerous human embryonic kidney (HEK293) cells (ICso = 64.57 pug/100 pL) and showed good
activity against liver cancer (HepG2) cells (36.31 pug/100 pL).

Q) Mirzaie, A.; Peirovi, N.; Akbarzadeh, I.; Moghtaderi, M.; Heidari, F.; Yeganeh, F. E.; Noorbazargan, H.;
Mirzazadeh, S.; Bakhtiari, R. Preparation and optimization of ciprofloxacin encapsulated niosomes: A new
approach for enhanced antibacterial activity, biofilm inhibition and reduced antibiotic resistance in
ciprofloxacin-resistant methicillin-resistance Staphylococcus aureus. Bioorg. Chem. 2020, 103, 104231.

2 Zakharenko, A. L.; Luzina, O. A.; Sokolov, D. N.; Kaledin, V. I.; Nikolin, V. P.; Popova, N. A.; Patel, J.;
Zakharova, O. D.; Chepanova, A. A.; Zafar, A.et al. Novel tyrosyl-DNA phosphodiesterase 1 inhibitors
enhance the therapeutic impact of topotecan on in vivo tumor models. Eur. J. Med. Chem. 2019, 161, 581.

3) Chen, Y.; Yao, K.; Wang, K.; Xiao, C.; Li, K.; Khan, B.; Zhao, S.; Yan, W.; Ye, Y. Bioactive-guided
structural optimization of 1,2,3-triazole phenylhydrazones as potential fungicides against Fusarium
graminearum. Pestic Biochem Phys 2020, 164, 26.

4) Zhang, Y.; Fang, Y.; Liang, H.; Wang, H.; Hu, K.; Liu, X.; Yi, X.; Peng, Y. Synthesis and antioxidant
activities of 2-oxo-quinoline-3-carbaldehyde Schiff-base derivatives. Bioorganic Med. Chem. Lett. 2013,
23, 107.
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Diabetes is currently one of the global epidemics closely associated with oxidative stress. Reports
indicate that more than 536 million people are living with diabetes, and this number is expected to
exceed 783 million by 2045. The existing medications for this condition are known to cause
various adverse effects. As a result, researchers are investigating medicinal plants as potential
alternatives for diabetes treatment. This study investigates the antioxidant and antidiabetic
potential of both crude extracts and pure compounds isolated from South African medicinal plants
belonging to the genera, Rhoicissus and Cyphostemma. Chromatographic purification of the roots
and leaves of R. rhomboidea, R. capensis, and C. auriculatum led to the isolation of several
flavonoids, triterpenoids and some pigment compounds. The structures of the compounds were
identified using NMR, UV/Vis, IR, and mass spectrometry. To assess antioxidant activity, the
crude leaf and root extracts were evaluated against 1,1-diphenyl-2-picrylhydrazyl (DPPH), ferric
reducing antioxidant power (FRAP), and 2,2'-Azino-bis(3-ethylbenzthiazoline-6-sulfonate
(ABTS). The in vitro antidiabetic properties of the extracts were assessed by evaluating the
inhibition of alpha-amylase and alpha-glucosidase enzymes. All crude methanol extracts
demonstrated notable antioxidant and antidiabetic activity when compared to the positive controls
(Acarbose and butylated hydroxytoluene). It is worth mentioning that the isolated flavonoids have
been previously reported in literature for their potential antidiabetic effects. The results provide
potential validation for the utilization of these plants in traditional medicine for the treatment and
management of diabetes.
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Cancer has become a world health crisis, affecting millions of people globally. Particularly, it has
become a cause of concern for South Africa. However, various medicinal plants have been used
for the management of cancer. Cissampelos capensis L. f. is an example of such a plant, which
traditional practitioners have used to manage cancer in the Eastern Cape.!:?

C. capensis is attributed to a rich diversity of alkaloids.® This has been proven by isolating the
active compounds with potential use for medicinal purposes.? Traditional healers still make use of
C. capensis to aid various ailments, as it is readily available and a cheaper alternative compared to
over-the-counter anticancer medications.*

The study, therefore, focused on the methanol:chloroform, methanol, ethanol, total tertiary
alkaloid and the aporphine alkaloid extracts of the C. capensis rhizomes for the qualitative and
quantitative chemical analysis. LCMS and HPTLC were used for the tentative identification and
detection of alkaloids in the crude material. The isolated compounds were purified by preparative
thin-layer chromatography and characterised using FTIR, NMR and HRMS, spectroscopic and
spectrometry techniques. Lastly, the anticancer activity of C. capensis will also be presented at
this conference.

J. Sagbo, W. Otang-Mbeng, Molecules, 2021, 26, 4639.
De Wet, B. E. Van WYyk, S. Afr. J. Bot., 2011, 16, 3001-3009.

1.1
2. H.
3. H. De Wet, B. E. Van Wyk, S. Afr. J. Bot., 2008, 74, 2-9.
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The development of shortwave infrared (SWIR) emission probes has been a huge advancement in
the field of biological sensing and imaging due to their long absorption and emission wavelengths.
These SWIR emission probes offer several advantages; the SWIR light enables deep tissue
penetration, reduced background fluorescence, and cause minimal cellular damage. The xanthene-
based dyes, fluorescein, and rhodamine, have their own unique structural and photophysical
properties that enable them to be used as biosensors, but not in deep tissue. Their absorption and
emission wavelengths lie within the range of the background fluorescence of biological samples,
resulting in low resolution. It has become essential to develop SWIR emission probes based on
xanthene dyes for application in deep tissue.

Research in the Scott group designs and synthesizes novel SWIR xanthene-based dyes for
advancement in the field of biological sensing and imaging. The modification of the acceptor
xanthene core with various conjugated donor molecules is a key aspect of our approach to lower
the bandgap of the dyes. By using triflated or brominated xanthene cores as substrates and reacting
them with different conjugated donor molecules, we have developed SWIR probes with molecular
switching mechanisms. Interestingly, we have discovered that the direct arylation reaction is
essential in the synthesis of our dyes. One notable advantage of these probes is their strong
photoacoustic signal, which can be useful in imaging techniques, since they do not have good
emission properties. Additionally, their biological compatibility and photostability make them
suitable for long-term imaging and sensing applications.

By combining the structural and photophysical properties of xanthene-based dyes with the benefits
of SWIR emission, work in our research group contributes to the development of improved
analytical techniques for detecting and monitoring important analytes in biological systems. These
advancements have the potential to enhance our understanding of metabolic processes and enable
more precise and sensitive biological sensing and imaging.
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1. Chathuranga S. L. Rathnamalala, Jacqueline N. Gayton, Austin L. Dorris, Shane A. Autry, William Meador,
Nathan 1. Hammer, Jared H. Delcamp, and Colleen N. Scott, J. Org. Chem., 2019 84 (20), 13186-13193.

2. Chathuranga S. L. Rathnamalala, Nicholas W. Pino, Bailey S. Herring, Mattea Hooper, Steven R. Gwaltney,
Jefferson Chan, and Colleen N. Scott, Org. Lett., 2021 23 (19), 7640-7644.

3. Chathuranga S. L. Rathnamalala, Selena Hernandez, Dr. Melissa Y. Lucero, Chelsea B. Swartchick, Dr.
Abdul Kalam Shaik, Prof. Dr. Nathan I. Hammer, Amanda K. East, Prof. Dr. Steven R. Gwaltney, Prof. Dr.
Jefferson Chan, Prof. Dr. Colleen N. Scott, Angew. Chem.Int. Ed.2023,62, n/a - n/a
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P19: THE PHYTOCHEMISTRY AND CYTOTOXIC ACTIVITY OF
DRIMIA ALTISSIMA EXTRACTS
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Lung cancer (LC) and colorectal cancer (CRC) are currently the leading causes of cancer deaths
globally.! Literature suggests chemotherapy is first line treatment and management LC and CRC.?
~5 This method is associated with many disadvantages including undesirable side effects, limited
efficacy, severe toxicity which results in limited survival benefit, and multidrug resistance.* On
this regard, traditional medicines such as Drimia species have been recognized and recommended
as an attractive approach for the treatment of cancer,”8° preventing side effects andimproving the
quality of life in cancer patients.®

Organic extracts of D. altissima were phytochemically studied by chromatographic (TLC, pTLC,
HPLC, HPTLC, FTIR) and spectroscopic methods (NMR and FTIR). Chromatographic techniques
were also employed for isolation, identification, and purification of active constituents, whereas
spectroscopic methods were utilized for identification of present compound functional groups and
structural elucidation.

Biological evaluation was performed against human adenocarcinoma cell lines: LC (A549) and
CRC (CaCO-2 and HT-29), using melphalan as the positive control. From the results, the test
samples exhibited significant cytotoxicity at all tested concentrations in all 3 cell lines. Exhibiting
increased cytotoxicity in A459 cells (< 20% cell viability), followed by HT-29 (< 40% cell
viability) and Caco-2 cells (< 60% cell viability).

Ford DW, Koch KA, Ray DE, Selecky PA. Chest 2013;143(5):e498S-e512S.

Hansen CH, Gogenur M, Madsen MT, Gogenur I. Eur. J. Surg. Oncol. 2018;44(10):1479-1485.
Amoodizaj F, Baghaeifar S, Taheri E, et al. J. of Biochem. and Mol. Toxicol. 2020;34(6):1-8.
Chota A, Kruger W, Pienaar J. J. Med. Lab. Sci. Technol. S. Afr. 2019;1:18-24.

Pucci C, Martinelli C, Ciofani G. Ecancermedicalscience. 2019;13

Monteiro L, Bastos KX, Barbosa-Filho JM, Diniz FM, et.al. Evidence-Based Complementary and
Alternative Medicine. 2014:1-15.

Sagho 1J, Otang-Mbeng W. Molecules. 2021;26(4639):1-21.

Zhong W, Qin Y, Chen S, Sun T. Licensee IntechOpen; 2017:201-220

Taheri E, Ghorbani S, Safi M, et al. Acta Medica Iranica. 2020;58(6):261-265.
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Compounds comprising of chromene scaffolds has been extensively explored in drug discovery
over the past decades®. This is due to their display of a broad spectrum of pharmacological and
biological activities such as anticancer, antioxidant, anti-microbial and antitubercular amongst
others!?3, Their low toxicity and versatility, combined to the broad pharmacological properties
continues to inspire medicinal chemists in the search for new therapeutic agents. In this study, a
small library consisting of six 2-amino-4-aryl-7,7-dimethyl-5-0xo0-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile (a-f), six 2-amino-4-aryl-8,8-dimethyl-5-0xo0-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile (g-1) and six 2-amino-4-aryl-7-methyl-5-0xo0-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile (n-r), was synthesised via a multicomponent microwave radiation.
Excellent yields (82-94%) were obtained in 5 min by using 1,8-diazabicyclo[5.4.0Jundec-7-ene
(DBU) in catalytic amounts.

'H NMR spectroscopy revealed intriguing results in respect to the splitting patterns of methylene
signals for (g-r) compounds, due to long range coupling effect and possible flipping of the
cyclohexane ring. Moreover, FT-IR spectra showed three diagnostic absorption bands resonating
at 3400-3100 cm™ region, attributed to the asymmetric, symmetric and bending overtone vibration
modes NHz functionality. Single crystal structures of c, e, f,g, h, n, o, p,k and | were grown and
exhibited a wide spectrum of intermolecular hydrogen bonding motifs. Compounds c, p, o
crystalized in P21/c and e in P-1, while (h, g, n) and (f, Kk, 1) crystalized in P2:/n and C2/c space
groups respectively.

1. Bhaskaran, S.T. and P. Mathew, J.Mol.Struct. 2022. 1251: p. 13207

2.Pandey, A., A.N. Nikam, A.B. Shreya, S.P. Mutalik, D. Gopalan, S. Kulkarni, B.S. Padya, G. Fernandes, S.
Mutalik, and R. Prassl, J.Life Sci.2020. 256: p. 117883.

3.Taucher, E., I. Mykoliuk, M. Fediuk, and F.-M. Smolle-Juettner, Cancers, 2022. 14(7): p. 1637.
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Over the past decades, drugs called statins have been used in lowering high cholesterol,
unfortunately, several studies show that people who are taking statins experience the side effects,
especially in elderly patients, women of child birthing possibility, and children [1]. For this reason,
we conducted in-silico investigations into the squalene monooxygenase (SM) inhibitors that can
potentially lower cholesterol in cardiovascular biology [2]. In this framework, we have performed
molecular docking calculations, Molecular dynamics (MD) simulations, molecular mechanics-
generalized born surface area (MM-GBSA), and Quantum mechanics/molecular mechanics
calculations (QM/MM). From a theoretical perspective, the results obtained from docking indicate
that the antimycotic ligand good binding affinities of -8,4 kcal/mol towards cholesterol target
protein PDB ID 2ZCS in comparison to other compounds, MM-GBSA was used to investigate the
binding free energies for the protein-ligand complexes . MD results indicate that the stability of
the ligand in the binding pocket was achieved during the 100 ns simulations. The HOMO-LUMO
energy gaps obtained from DFT calculations provided information about the reactivity of the
ligands [3]. Other insights of the protein-ligand complexes were obtained from a hybrid ONIOM
QM/MM study. Our discoveries suggest that antimycotic SM inhibitors, Terbinafine and its
derivatives, and anticholesterolemic SM inhibitors have the potential to be used as alternative and
safer remedies for lowering cholesterol in the future and need to be validated by experimental
methods.

[1] H. Yoshioka, H. W. Coates, N. K. Chua, Y. Hashimoto, A. J. Brown, and K. Ohgane, “A key mammalian
cholesterol synthesis enzyme, squalene monooxygenase, is allosterically stabilized by its substrate,” Proc.
Natl. Acad. Sci. U. S. A., vol. 117, no. 13, pp. 7150-7158, 2020, doi: 10.1073/pnas.1915923117.

[2] A. Belter and M. Skupinska, “Squalene monooxygenase — a target for hypercholesterolemic,” no. July 2016,
2011, doi: 10.1515/BC.2011.195.

[3] M. Hagar, H. A. Ahmed, G. Aljohani, and O. A. Alhaddad, “Investigation of some antiviral N-heterocycles
as COVID 19 drug: Molecular docking and DFT calculations,” Int. J. Mol. Sci., vol. 21, no. 11, 2020, doi:
10.3390/ijms21113922.
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Twelve new substituted 2-chloroquinoline-3-carboxamide derivatives were synthesized from
acetanilides using the Vilsmeier-Haack reaction, producing 2-chloro-3-carbaldehyde quinolones.
This was followed by oxidation of the 3-carbaldehyde to the carboxylic acid and coupling this
group with differently substituted anilines. Confirmation of the structures of the final compounds
was done by NMR analysis, mass spectrometry and single crystal XRD. The chemical shifts of
H-5 and H-8 were affected by the substituent at C-6. This substituent also influenced the chemical
shift of C-5, C-7 and C-8, with C-5 and C-7 being more shielded in 5j (F substituted) in comparison
to 5g (Cl substituted) and 5d (CHs substituted). The compounds showed weak activity in the mM
range against Gram +ve and -ve bacteria of which 5b, 5d and 5f showed the best activity with
MBC values for 5b being 3.79 mM against MRSA and 5d and 5f having MBC values of 3.77 and
1.79 mM against S. aureus ATCC 25923 respectively.
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Scheme Error! No text of specified style in document..1 Synthetic route to 2-chloroquinoline-3-
carboxamides 5a-1; i acetic anyhdride, acetic acid; 1 h; it DMF, POCls, 82°C, reflux 24 h; iii
NaClO, NaH2P04.2H-0, butan-1-ol, r.t., 2 h; iv EDC, EtsN, HOBt, DMF, r.t., 24 h.

1. Tekale, A.S., Mukhedker, S.S., Shaikh, S.A.L., A highly efficient synthesis of 2-chloro-3-formyl-8-methyl
quinoline: Vilsmeier-Haack reagent. International Journal of Chemical Studies, 2015, 2(6), 42-45.

2. Desai, N.C., Rajpara, K.M., Joshi, V.V., Synthesis and characterization of some new quinoline based derivatives
endowed with broad spectrum antimicrobial potency. Bioorganic & Medicinal Chemistry Letters, 2012, 22, 6871-
6875.
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Malaria is a disease that impacts negatively on the global health status and contributes more to
mortality rate in the less developed countries !. The diseases arise from the protozoan parasite of
genus Plasmodium 2. Plasmodium kinases have been found to be important in facilitating several
critical stages in the parasite lifecycle 2. Targeting and inhibiting the activities of the enzymes
implicated in the pathogenesis and/or progression of malaria such as PvPI4K and PfPKG 3
represent the most effective therapeutic strategy for the treatment of this disease. A series of
Imidazopyridines # , pyrazole ° exhibit a wide range of pharmacological properties of antimalarial
activities. Considering the therapeutic potential of imidazo [1,2-a]pyridine and pyrazolo [1,5-
a]pyridine against malaria, a series of novel imidazo [1,2-a]pyridine and pyrazolo [1,5-a]pyridine
derivatives have been synthesised and evaluated for their activity as potential kinase inhibitors
(PvPI4K and PfPKG) of plasmodium falciparum parasite.

R, R,
Re = /\g Re = N=
C@ N
a b

Figure 1la and 1b: Imidazo [1,2-a]pyridine and Pyrazolo [1,5-a]pyridine scaffolds respectively.

1. Marsh, K. Lancet, 1998; 352: 924-925.

Sato, S. J Physiol Anthropol. 2021: 1-13.

3. Mahmood, S. U.; Cheng, H.; Tummalapalli, S. R.; Chakrasali, R.; Yadav Bheemanaboina, R. R.; Kreiss, T.;
Chojnowski, A.; Eck, T.; Siekierka, J. J.; Rotella, D. P. RSC Med. Chem. 2020; 11: 98-101.

4. Le Manach, C.; Paquet, T.; Wicht, K.; Nchinda, A. T.; Brunschwig, C.; Njoroge, M.; Street, L. J.; Chibale,
K. J. Med. Chem. 2018: 1-41.

5. Bekhit, A. A;; Nasralla, S. N.; Bekhit, S. A.; Bekhit, A. E.-D. Biointerface Res. Appl. Chem. 2022; 12: 6225-
6233.
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According to the World Health Organization, cardiovascular complications and cancer are
recognized as the highest leading causes of death [1-2]. Cancer is caused by abnormal cells that
refuses to through the apoptosis process [3]. MicroRNAs are small, highly conserved non-coding
RNAs, involved in gene expression. MicroRNAs have been reported to be involved in the
development of cardiovascular complications and cancer [4]. MicroRNAs assembles into RISC
(RNA-induced silencing complex), which activates the complex that targets the messenger RNA.
miRNAs regulate their targets by translational inhibition and mMRNA destabilization [5]. For this
reason, miRNA can be classified as oncogenic or tumor suppressor. Oncogenic miRNA have
recently been labelled as a target for inhibitors. In this study, we propose rational drug designing
of aptamers (synthetic RNAs, synthesized using combinatorial synthetic method), which involve
high throughput virtual screening and optimization of aptamers. The tools that can be used to
screen such large library of macro-molecules were not available, hence we developed our novel
tool called T_SELEX program which is a Theoretical automated Systematic Evolution of
Ligands by EXponential enrichment (SELEX) python package/software. This tool is used to
overcome the challenge of modelling of large library of macromolecules which includes prediction
of RNA secondary structures, RNA 3D structure predictions, RNA-RNA interactions predictions
and molecular docking.

[1] https://www.who.int/health-topics/cancer#tab=tab 1

[2] https://www.who.int/health-topics/cardiovascular-diseases#tab=tab 1

[3] Weber, G. Enzymology of cancer cells. N. Engl. J. Med. 1977, 296, 486-493.

[4] Esau, C. C. Inhibition of microRNA with antisense oligonucleotides. Methods 2008, 44, 55-60.
[5]Macfarlane LA, Murphy PR. MicroRNA: Biogenesis, Function and Role in Cancer. Curr Genomics. 2010
,11(7):537-61.
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Tuberculosis (TB) caused by Mycobacterium Tuberculosis (Mtb) is still a significant threat to
human health, with millions infected and hundreds of thousands losing their lives yearly,
particularly in developing countries such as South Africa. Compounding this is the issue of drug
and multi-drug resistance. For this reason, there is a growing need and urgency to discover new
classes of chemical compounds that will exhibit a different mechanism of action (MOA) from
those currently used. A quinoline moiety has been considered an excellent pharmacophore for the
design of anti-TB drugs based on the outstanding outcomes exhibited by bedaquiline, in the
treatment of multidrug-resistant TB. Furthermore, the benzimidazole moiety has also been shown
to possess excellent anti-TB activity. This research adopted the molecular hybridization strategy
to design new antimycobacterial agents. In a four-step synthetic protocol, a series of eleven (11)
new benzimidazole-triazole-chloroquinoline hybrids were successfully synthesized in 55 - 80%
yields as mixtures of inseparable isomers. These compounds were fully elucidated by FT-IR and
NMR (1D, 2D), and their masses confirmed by HR-MS. As isomeric mixtures, these hybrids were
further evaluated for their antimycobacterial activity against the H37Rv strain of Mycobacterial
tuberculosis, and a selected number of front-runner compounds were further screened for
cytotoxicity. All the synthesized hybrid compounds showed excellent activity (MIC90: 1.07 - 8.66
uM), better than the first-line drug, ethambutol (MIC90 = 9.54uM). Compound 7d with MIC90
value 0f 2.08 uM , CC50 0.27 uM and 149.50% cell viability was identified as the most promising
compound.
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Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) was confirmed as the
causative virus of COVID-19 disease, which is currently a worldwide pandemic. Efavirenz, a non-
nucleoside reverse transcriptase inhibitor (NNRT]I), is one of the most potent chemical compounds
proposed to treat COVID-19 infection. We, therefore, performed virtual screening on FDA
approved drugs that are similar to the efavirenz moiety. Subsequently, the compounds were
subjected to screening by analyzing their drug-likeness, such as Lipinski's rule of five and
ADMET properties. Molecular docking study revealed that Met165, His41, His163, and Phe140
were important interacting residues for COVID-19 main protease receptor-ligand interaction. Five
top-ranked compounds, podophyllotoxin, oxacillin, lovastatin, simvastatin, and gefitinib, were
selected by virtual screening and docking studies. The highest occupied molecular (HOMO)
orbital, lowest unoccupied molecular orbital (LUMO) and energy gap values was calculated
using density functional theory (DFT). The results of the study showed that lovastatin and
simvastatin might be considered as lead compounds for further development for COVID-19 main
protease inhibitors.*

Figure 1: Optimized structure of efavirenz.

Jordaan MA, Ebenezer O, Damoyi N, Shapi M. Virtual screening, molecular docking studies and DFT calculations
of FDA approved compounds similar to the non-nucleoside reverse transcriptase inhibitor (NNRTI) efavirenz.
Heliyon. 2020 Aug 11;6(8):e04642.
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Tuberculosis (TB), caused by Mycobacterium tuberculosis (Mtb), is an ancient illness that has
plagued humanity for over a century®. Currently, almost one-third of the world's population is
infected with Mtb, and 1.5 million people die each year from the disease. Mtb drug resistant to
currently available drugs surpass research and development of new TB treatments?. As a result,
there is an urgent need to develop extremely powerful innovative medications with a different
mechanism of action compared to the existing drug arsenal, which is becoming less effective.

A small library of Quinolin-urea-benzothiazole hybrids (depicted in figure 1) were designed and
tested for their anti-TB activities. These compounds were successfully synthesized in yields
ranging from 50-90% using a three-step synthetic process. Their structures confirmed by 1- and
2-DNMR, FTIR, and their masses were validated by high resolution-mass spectrometry (HRMS).
A number of these compounds showed promising MICg activities against H37Rv Mtb strain and
also showed appreciable cytotoxicity.?
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Figure 1: the targeted Quinoline-urea-benzothiazole hybrid

1. V.P.Waman, S. C. Vedithi, S. E. Thomas, B. P. Bannerman, A. Munir, M. J. Skwark, S. Malhotra, and T. L. Blundell,
Emerging Microbes & Infections, 2019, 8(1): 109-118.

2. A.S. Dean, M. Zignol, A.M. Cabibbe, D. falzon, P. Glaziou, D. M. Cirillo, C. U. késer, L. Y. Gonzalez-angulo, O.
Tosas-auget, N. Ismail And S. Tahseen, PLoS Medicine, 2020, 17(1): 1003008.

3. R. Moodley, C. Mashaba, G. H. Rakodi, N. B. Ncube, M. V. Maphoru, M. O. Balogun, A. D. Jordan A, F.Warner, R.
Khan, M. Tukulula, Pharmaceuticals. 2022 May 5;15(5):576.
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In this computational study, sophisticated molecular modeling and simulation techniques were
employed to explore the intricate dynamics of cholesterol molecules within biological systems [1,
2]. Cholesterol's pivotal role in membrane structure and cellular function, closely associated with
various diseases, particularly cardiovascular disorders, was investigated. Through comprehensive
computational analyses, the interactions, transport mechanisms, and spatial distribution of
cholesterol within lipid bilayers and cellular environments were scrutinized. The study aimed to
unravel the molecular intricacies governing cholesterol's behavior and its influence on membrane
properties, shedding light on the physiological and pathological implications of cholesterol within
living systems. The insights gained from this computational study had the potential to inform
therapeutic strategies targeting cholesterol-related disorders and advance the fundamental
understanding of lipid biology.

1. C. HofsaB, E. Lindahl, and O. Edholm. Biophys J. 2003 Apr; 84(4): 2192-2206
2. |. Vattulainen and T Rog. Cold Spring Harb Perspect Biol. 2011 Apr; 3(4): a004655

Page 101 of 167


mailto:t.tshiwawa@ru.ac.za

P29: Exploring the Impact of Alkyl Chains on the Photochromic Behaviour
and Liquid Crystallinity of Azobenzene Compounds

Bokhe WL?, Molefe NF°

& Department of Chemistry, Rhodes University, P.O. Box 94, Makhanda 6140. Lucas Avenue, South Africa.
E-mail: g17b4898@campus.ru.ac.za

Keywords: Azobenzene, Liquid Crystals, Photochromic effect.

Azobenzene-based compounds have garnered significant attention in recent years due to their
remarkable photochromic properties and potential applications in advanced materials®. This study
investigates how the addition of alkyl chains influences the photochromic behaviour and liquid
crystalline properties of azobenzene derivatives. By systematically varying the length and structure
of alkyl chains attached to the azobenzene core, we aimed to elucidate the structure-property
relationships governing these intriguing molecules. Ethyl 4-aminobenzoate was coupled with
phenol in the presence of sodium nitrate to produce ethyl 4-[(E)-(4-hydroxyphenyl) diazenyl]
benzoate which was condensed with appropriate bromo-alkyl chain to form ethyl 4-[(E)-(4-
alkylphenyl) diazenyl] benzoate which was then reduced to form the desired product 4-[(E)-(4-
alkylphenyl) diazenyl benzoic acid. The structures were characterized by means of NMR and IR,
UV-vis spectroscopy, DSC, and POM. Our findings reveal a complex interplay between the alkyl
chain length, photochromic efficiency, and liquid crystalline phase transitions. We observed that
longer alkyl chains tend to enhance the stability of the cis isomer, resulting in prolonged
photochromic lifetimes. Furthermore, the presence of alkyl chains influenced the phase transition
temperatures, leading to variations in liquid crystalline behavior.

1. Yager, K. G.; Barrett, C. J. Novel Photo-Switching Using Azobenzene Functional Materials. J Photochem
Photobiol a Chem 2006, 182 (3), 250-261.https://doi.org/10.1016/j.jphotochem.2006.04.021.
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A quinoline-benzathiozole hybrid compound was found (Figure 1) to display antimicrobial activity
in vitro (Moodley et al., 2022). A LC-MS/MS method for analysis of this compound in plasma
was developed and validated to determine the pharmacokinetic parameters in rats. The method
development included a recovery study evaluating different sample preparation methods and a
column study. Protein precipitation was found to be the method that produced the highest
recoveries, and a polar C-18 column was found to have the highest column efficiency. Method
validation was performed according to the European Medicines Agency guideline for bioanalytical
validation. The accuracy, precision, matrix effects, specificity, stability, and dilution integrity
validation parameters all fell within the acceptable statistical values stipulated by this validation
guide. An oral acute toxicity study was performed at 100 mg/kg to determine the safety dosage
that could be used during the pharmacokinetic study. This concentration was deemed to be safe
since no animals died after the 14-day evaluation period. Therefore, this compound could be used
in a future pharmacokinetic study.

Cl

NUIN. N
S
=
| Hn\ﬂ/ \
N (@] N Br

Figure 1: Structure of quinoline-benzathiozole where n=3
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Chromone consists of a substituted keto group on the pyran ring and a benzopyran ring structure
fused together.! They are found in the chemical structure of flavonoids, a class of naturally
occurring compounds that are currently of interest because of their biological activity and
classified as prevailed structure for the development of novel pharmacologically interesting
compounds in drug discovery.? The current studies shows that chromones have various range of
pharmacological applications such as anti-cancer agents, anti-HIV agents, anti-tuberculosis
agents,and many others.® In this project, novel 6,8-disubstituted chromone-3-carboxylic acid
derivatives were synthesized, characterized by (*H and ** C) NMR and FTIR spectroscopies. The
scheme 1 below shows the synthetic route of the presentation.
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Scheme 1: Reagents and conditions: (i) NIS,AcOH, reflux,2h (ii) NBS, MeOH ,rt ,3h (iii) DMF-POCIS3, rt, 12h (iv)
NaClO2, Sulfamic acid, rt, 24h
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2. M. Hossain and A.K Nanda, Science Journal of Chemistry, 2018, 6(5), 83.
3. R.Yaghoobi, and A. Kazerouni, Journal of Natural Pharmaceutical Products, 2018, 8, 100-104.

Page 104 of 167



P32: Green synthesis of silver nanoparticles mediated dacryodes edulis stem
bark for the treatment of the SARS-COV-2.

Jabulile Happiness Xulu ?, Bwalya A. Witika ?, Jacqueline V. Tembu °, Xavier Siwe Noundou *

@ Department of Pharmaceutical Sciences, School of Pharmacy, Sefako Makgatho Health Sciences University, Box
218, MEDUNSA, 0204, South Africa.

b Department of Chemistry, Faculty of Sciences, Tshwane University of Technology, 175 Nelson Mandela Drive,
Private Bag X680, Pretoria 0001, South Africa.

BACKGROUND AND OBJECTIVES: The Covid-19 pandemic caused by SARS-CoV-2 has
led to serious economic damage, burdening the healthcare systems, and depriving millions of
people of their livelihoods. The need for effective antiviral medicines with multifunctional, target-
specific, and nontoxic properties during the Covid-19 pandemic highlighted the importance of
drug discovery. The aim of the study was to green synthesize silver nanoparticles (AgNPs) using
Dacryodes edulis stem bark water extract for the treatment of SARS-CoV-2.

METHODS: Different parameters like temperature, time, silver nitrate concentration and
concentration of the stem bark extract were optimized to determine the best possible reaction
conditions for the synthesis of AgNPs. Various characterization techniques were employed such
as; UV-vis, TEM, SEM, DLS particle wave analyzer, FTIR and EDX.

RESULTS: The synthesized AgNPs in solution have shown maximum absorption between 430 -
460 nm. Micrographs from the TEM confirmed the nanoparticle sizes ranged from 10 to 90 nm;
the image showed a quasi-spherical to spherical shape. Studies of SEM micrographs showed that
the nanoparticles have a non-smooth yet spherical form. The PDI values of the synthesized AgNPs
ranged from 0,0383 to 0,807, the zeta potential ranged between -19,5 to 0,3 mV. The Fourier-
Transform Infrared (FTIR) Spectroscopy was used to confirm the existence of various functional
groups responsible for reducing and stabilizing during the biosynthesis process. The results from
EDX confirmed the presence of Ag in the sample.

CONCLUSION: The developed method for the AgNPs synthesis using D. edulis is an eco-
friendly and non-toxic nanodrug delivery system. The results of the AgNP synthesis indicate that
silver is a promising therapeutic agent because of its small size and shape. Further studies should
be done on the encapsulation and delivery of AgNPs.
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The demand for efficient and sustainable solar energy conversion technologies continues to drive
innovation in material science. Perylene tetracarboxylic bisimide (PTCBI) derivatives have
emerged as promising candidates for their exceptional optoelectronic properties and tunable
molecular structures.>? This study explores the synthesis and in-depth characterization of two
PTCBI derivatives varying in alkyl chains, where n= 4 & 8, with a specific focus on their
applicability in high-performance solar energy harvesting applications.

The characterization of these materials involves a comprehensive study of their optical, electronic,
and thermal properties. UV-vis spectroscopy was employed to assess the absorption spectra for
their potential for light harvesting. Thermogravimetric analysis (TGA) was used to investigate
their thermal stability which is critical for optimizing their performance in energy harvesting
applications. Density functional theory (DFT) calculations and molecular dynamic simulations
provided valuable information on the intermolecular interactions and the potential for efficient
charge separation and transport.

1. M. Funahashi and A. Sonoda, Org Electron, 2012, 13, 1633-1640.
2. S. Nagvi, A. Kumar and R. Kumar, ACS Omega, 2019, 4, 119735-19745.
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Coumarins and their derivatives have been investigated and show suitable biological activities
against the anti-inflammatory, anti-cancer, antimicrobial, etc.® Ulopterol and meranzin hydrate are
active coumarin derivatives with a broad spectrum of pharmacological properties, making them
excellent antibacterial, antidepressant, anticoagulant, and anti-atherosclerosis agents.> From the
consulted literature, ulopterol can be found on the leaves of Toddalia asiatica® and the fruit and
roots of Prangos uloptera DC*. Meranzin hydrate has been isolated from Muraya paniculata and
Murraya exotica.?® This project targets the total enantioselective synthesis of these two natural
products, ulopterol (1) and Meranzin hydrate (2), and their analogues as potential antibacterial
agents (figure 1).

Figure 1. Chemical structures of ulopterol (1) and meranzin hydrate (2).
Keywords: coumarins, ulopterol, meranzin hydrate, antibacterial activity
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Cancer encompasses a wide range of diseases characterized by irregular cellular proliferation that
can infiltrate various areas of the body, breaking down and disrupting normal tissue and organ
functioning'. The current available drugs are compromised by numerous side effects and
development of resistance’. In this study, we aim to synthesize styryl-dihydroquinazolinone'™
derivatives for biological evaluation against cancer.

The target compounds were achieved through reaction of iodination of 2-aminobenzamide to yield
5-iodo-2-aminobenzamide, followed by a nucleophilic substitution acetylation reaction, resulting
in 2-aceto-5-iodobenzamide. The resulting product underwent cyclization under reflux conditions
forming 2-methylquinazolin-(3H)-one. Salicylaldehydes were sulphonated to afford four
intermediate derivatives, that were subsequently reacted with 2-methylquinazolin-4(3H)-one to
afford sulfonyl styrylquinazolin-4(3H)-ones through condensation reaction under reflux
conditions. Application of Suzuki coupling reaction using six different boronic acids under inert
conditions afforded novel 6-aryl (2-(4-(sulfonyl)styryl)quinazolin-4(3H)-one derivatives.
Synthesized compounds were characterized using a nuclear magnetic resonance (*H and *3C-
NMR), infrared spectroscopy (IR), and mass spectrometry (MS) techniques, computational and
biological studies.

Hassanpour, S. H., & Dehghani, M. Cancer Res. Pract. (2017), 4(4), 127-129.

Alfarouk, K. O., Stock, C. M., Taylor, S., Walsh, M., Muddathir, A. K., Verduzco, D., Bashir, A. H., Mohammed, O. Y., Elhassan,
G. O., Harguindey, S., Reshkin, S. J., Ibrahim, M. E., & Rauch, C. Cancer Cell Int, (2015)15, 71.
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(2018). 23(8), 1938.
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Presently, artemisinin-based combination therapy (ACT) is the first-line therapy of Plasmodium
falciparum malaria®®. With the emergence of malaria parasites that are resistant to ACT,
alternative antimalarial therapies are urgently needed. In line with this, we designed and
synthesised a series of novel N-(7-chloroquinolin-4-yl)-N'-(4,6-diphenylpyrimidin-2-
yl)alkanediamine hybrids (6a-7c) and evaluated their inhibitory activity against the NF54
chloroquine-susceptible strain as a promising class of antimalarial compounds. The antiplasmodial
screening revealed that seven analogues showed promising to good activity with half-maximal
inhibitory concentration (1Cso) = 0.32 uM-4.30 uM. Compound 7a with 1,4-diamine butyl linker
and 4-hydroxyl phenyl on fourth and sixth position of pyrimidine core showed the most prominent
activity with an 1Csp value of 0.32 + 0.06 uM, with a favourable safety profile of 9.79 to human
kidney epithelial (HEK293) cells. We further investigated the binding affinities of the molecules
to two essential cytosolic P. falciparum heat shock protein 70 homologues; PfHsp70-1 and
PfHsp70-z. Compound 7a exhibited the highest binding affinity for both PfHsp70s with Kp in a
lower nanomolar range (4.4-11.4 nM). Therefore, we speculate that PfHsp70-1 is one of the targets
of these inhibitors. The bioisoteric replacement of the groups at phenyl ring at the fourth and sixth
position of the pyrimidine core had a constructive association with antiplasmodial activity.
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In the field of solid-phase peptide synthesis (SPPS), the challenge of synthesizing difficult peptides
can be achieved with innovative solutions using safety catch protecting groups and safety-catch
linkers. These chemical species, stable under acidic conditions, can be activated into acid labile
forms either chemically or photochemically. Our research hunts into this domain, focusing on
peptide safety catch protected methodologies. In this search, we successfully synthesized a range
of amino acids (AAs) — Tyrosine, Serine, Threonine, Glutamic acid, Aspartic acid, and Lysine —
protected with Msbh, Msib, and Msz groups [Fmoc-AA(Msbh/Msib/Msz)-OH]. Our
investigations began by studying the reactivity of the sulfide-reduced form of Msbh, Mtbh, which
exhibited notable reactivity with amino acid hydroxy groups. The resulting attachment with Mtbh
led to the oxidation of protected amino acids to Msbh protected AAs. Comparatively, Mtb and Mtz
groups showed higher reactivity than their Msib and Msz counterparts. Upon conducting several
experiments on stability and lability towards TFA (up to 95%), deprotection was not observed.
These protecting groups are stable to acidic conditions due to the presence of the sulfoxide groups
in their chemical structures. Using these newly protected AAs, we synthesized Leu-enkephalin
amide analog peptides. Cleavage from the resin was achieved using a TFA-triisopropylsilane
(T1S)-H20 cocktail, resulting in peptides with acceptable purity as confirmed by HPLC and LCMS
analyses. The absence of completely unprotected peptides highlighted the sulfinyl group’s stability
to TFA. The subsequent removal of the sulfonyl protecting group followed a two-step process:
sulfoxide to sulfide reduction involved consecutive treatments with MesSiCl (20 eq.)-PhsP (10 eq.)
in THF for 1 h, followed by the cleavage step as previously described. This new concept of
protecting groups may potentially facilitate the synthesis and manipulation of difficult peptides.
Furthermore, the synthetic steps for the amino acid-Msbh, Msib, and Msz protected can be scaled
up and made commercially available for further use in the synthesis of difficult peptides.
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(Msib) (Mmsb) (Msbh) (Mtb) (Mmtb) (Mtbh)

Stable to TFA Labile to TFA

1. Noki, S; Brasil, E; Zhang, H; Bruckdorfer, T; de la Torre, B.G; Albercio, F, J. Org. Chem, 2022, 87(15), 9443-9453.
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Plasmodium falciparum, the most virulent of the malaria-causing Plasmodia, has developed
resistance to several frontline antimalarials, necessitating ongoing investigations into next-
generation chemotherapies.! The non-genomic nature of haemozoin, the product of Plasmodium’s
haem detoxification pathway, makes it an attractive choice for target-based drug design. A virtual
screen for new B-haematin (synthetic haemozoin) inhibiting antimalarial agents identified the
coumarin-containing compound 1 as having sub-micromolar activity against chloroquine-resistant
P. falciparum.? Unfortunately, this compound is not commercially available in sufficient quantities
to allow in-depth mechanistic and biological investigation, nor has a synthetic route been reported.
Accordingly, we present here, the development of a concise, and efficient synthesis for compound
1 as well as a series of analogues, specifically designed for SAR analysis. These compounds
represent a new chemotype of f-haematin inhibiting antiplasmodials with substantial potential for

further development.
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Compound 1
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The human immunodeficiency virus-1 (HIV-1) remains one of the leading global epidemics in the
world. The HIV/AIDS epidemic is particularly dominant in Eastern and Southern Africa, as is
evident by the 670 000 annual new infections in this region alone, compared to 1.5 million global
annual new infections.! HAART is an effective treatment for controlling HIV-1 infections;
however, severe adverse events and the emergence of drug resistance have been major challenges.?
Lenacapavir, a pyrazole-based drug, was FDA-approved in 2022 and has been proven to be the
most potent HIV-1 inhibitor thus far.> Numerous experimental pyrazole compounds have
demonstrated high potency against HIV-1 infections and have been shown to have minimal
cytotoxicity, thus making them attractive candidates for HIV-1 treatment.* In this study, the 3-
benzoylbenzofurans that were previously shown to inhibit the proliferation of breast cancer cells
were converted into pyrazoles and investigated for anti-HIV-1 and anti-cancer activities.® Our
synthesis method involved methylating the 5-hydroxy group of 3-benzoylbenzofurans, which
produced the intermediates from which the pyrazoles were derived. The methylated benzofurans
were discovered to be cytotoxic in TZM-bl cells, while the pyrazole derivatives showed mild
cytotoxicity. Some benzofurans and pyrazoles demonstrated promising anti-HIV activities when
tested against Q23 and CAP210 pseudoviruses. The cytotoxic benzofurans demonstrated high
potency against cervical cancer and hepatic cancer cells and were also demonstrated to be potent
antioxidants using a DPPH assay. Together, these results demonstrate the potential of benzofurans
and pyrazole derivatives for further development as antiretrovirals and anti-cancer treatment.

(1) UNAIDS. Country factsheets: South Africa 2022.
https://www.unaids.org/en/regionscountries/countries/southafrica (accessed 2023 3 August).
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R. F. Eur. J. Med. Chem. 2022, 240, 114554. DOI: https://doi.org/10.1016/j.ejmech.2022.114554.
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Our ancestors have used medicinal plants to promote health and treat disease including cancer.? In
this study we have investigated the anti-cancer activity of extracts prepared from medicinal plants
Dodonaea viscosa, Tulbaghia violacea (wild garlic) and Allium sativum (table garlic). D. viscosa
is an evergreen shrub, that grows endemically in tropical and subtropical regions of Africa,
Australia, and Asia. Extract preparations from all of these plants have been shown to have anti-
proliferative activity against liver, breast, and colon cancer cells.>® D. viscosa’s activity is
attributed to the phytochemicals present in the extracts which includes flavonoids, alkaloids,
terpenoids and sterols.*® The activity of A. sativum and T. violacea is attributed to the organosulfur
compounds found therein.®

Seven methoxylated flavonoids were isolated through silica-gel column chromatography from D.
viscosa plant material. Bio-assay guided fractionation was also employed to narrow down active
fractions along with HPLC-MSE analysis to tentatively identify active compounds. Five
flavonoids (Figure A) were tested for cytotoxicity against the MDA-MB-231 (triple-negative
breast) cancer cell-line using the MTT-assay. From the tested compounds, penduletin (3) showed
the largest inhibitory effect (50.2 + 15.2% viability) at 200 uM. D. viscosa (22.7 pg/mL) and both
garlic extracts (28.5 pg/mL) displayed synergistic effects on the MDA-MB-231 breast cancer cells
when treated in combination with the cancer chemotherapeutic doxorubicin (2.5 uM). This study
demonstrates that extracts from the traditional plants D. viscosa, A. sativum and T. violacea have
the potential to be developed as adjuncts in breast cancer chemotherapy.

1. 5-hydroxy-3,6,7,4"-tetramethoxy-flavone: Ry = OH; R, 3 4 5 = OMe; Rg=H
2. santin :Ry3=OH;R,45=0OMe;Rg=H
3. penduletin

4. kampferol 3,7,4'"trimethyl ether s
5. viscosine :Ry34=OH; Ry5= OMe; Rg = H

5
6. kaempferol ‘Ry345=OH;Ry=H;Rs=H
7. quercetin Rys456= OH;Ry=H

Figure A: Chemical structures of isolated flavonoids (1-5) from D. viscosa and standards (6-7) used in the study.

1. C.P. Palanisamy, B. Cui, H. Zhang, M. Panagal and S Paramasivam, Am J Cancer Res, 2021, 11, 1828-
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Biotechnol., 2021, 34, 1-6.
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4. R. E. Shafek, N. H. Shafik, H. N. Michael, A. M. El-Hagrassi and A. F. Osman, J. Chem. Pharm Res.,
2015, 7, 109-116.
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Shahat and S. R. Ahamad, Evidence-Based Complement. Altern. Med., 2021, 2021, 1-9.
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The preparation of enantiopure Morita-Baylis-Hillman (MBH) adducts remains a challenge in organic
chemistry. MBH adducts are highly functionalised and act as key intermediates in the preparation of
compounds of medicinal importance. MBH adducts are prepared in racemic form by reacting various
aldehydes and activated alkenes in the presence of DABCO; a reaction that was reported in 1972 by Baylis
and Hillman® and in 1968 by Morita et al.? Enantiopure MBH adducts can be obtained by employing
enzymatic kinetic resolution (EKR). This technique has previously been successfully demonstrated in our
group, amongst others, using lipases in either hydrolysis or transesterification reactions.® As these methods
only allow 50% of each enantiomer to be obtained, our interest grew in exploring other enzymatic methods
for the synthesise of enantiopure MBH adducts where theoretically 100% of the desired enantiomer could
be obtained.

Dehydrogenase enzymes can be employed on prochiral substrates to obtain optically pure compounds, by
reducing carbon-carbon double bonds or carbonyl groups of ketones. Ketoreductases have been used
historically to obtain enantiopure secondary alcohols on an industrial scale. Ketoreductases are NAD(P)H-
dependent enzymes and thus require nicotinamide as a cofactor. * This project focuses on employing
ketoreductase enzymes to selectively reduce ketones derived from Morita-Baylis-Hillman (MBH) adducts
in order to obtain these adducts in enantiopure form (Scheme 1).
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Scheme 1

Results obtained using various ketoreductase enzyme preparations to selectively reduce MBH ketones to
the corresponding alcohol compounds will be reported. Good enantioselectivity was observed using a range
of different ketoreductases, however, reactions were complicated by the formation of an unexpected by-
product, which was characterised employing single crystal x-ray crystallography techniques. Methods to
minimise by-product formation are currently being investigated.

Baylis, A.B. and Hillman, M.E.D.; Chem. Abstr., 1972, 77, 34,174.

Morita, K.; Suzuki, Z. and Hirose, H.; Bull. Chem. Soc. Jpn., 1968, 41, 2815.
Mathebula, N.P.; Sheldon, R.A.; and Bode, M.L.; ChemBioChem, 2022, 23, 21.
Hall, M and Bommarius, A.S.; Chem. Rev. 2011, 111, 4088-4110.
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In recent times, there has been significant interest in linear-conjugated small molecules, driven by their
versatile applications in various fields such as light-emitting diodes, thin-film transistors, and solar cells
[1-3]. The benefits of using these small molecules include their lightweight nature, cost-effectiveness,
simple chemical modification, outstanding absorption properties, and easy fabrication [4-6].

In this study, we designed and synthesized three linearly conjugated small-molecule compounds, Min-T
(1-3), using a seven-step sequential reaction, as shown in Scheme 1. Their structural properties were
validated and verified by various analytical techniques, including 1D and 2D NMR, FTIR, elemental
analysis, and LC-MS spectrometry. Subsequently, their photophysical and electrochemical properties are
currently being investigated. The potential of these three small-molecule compounds as materials for
organic solar cells will be evaluated.
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1. R. Zhou, Z. Jiang, C. Yang, et al., Nat Commun. 2019, 10, 5393.

2. D.HU, Q. Yang, H. Chen, F. Wobben et al., Energy Environ. Sci., 2020, 13, 2134-2141.
3. S. Alam, J. Lee. Molecules, 2023, 28, 3171.

4. C.Liu, Z. Wu, N. Qiu, C. Li, T. Lu. New J. Chem. 2023, 47, 6577.

5. S. Shalini, R. Balasundaraprabhu, TS. Kumar, et al., Int. J. Energy Res. 2016; 40, 1303.
6. J.Qin, C. An, J. Zhang, K. Ma., et al., Sci. China Mater. 2020, 63, 1142—-1150.

Page 115 of 167


mailto:jasonr@mintek.co.za

P43: New analogs of the Cecropin A and Melittin B hybrid
CA(1-7)M(2-9) with improved properties

Jessica T. Mhlongo

School of Health Sciences, College of Health Sciences,
University of KwaZulu-Natal, South Africa

Keywords: Antibicrobial pesticides, hemolytic activity, cecropin, melittin

The rapid emergence of antimicrobial resistance to classic antibiotics has rekindled interest in the
development of new classes of antimicrobial drugs with different modes of action. In this sense,
antimicrobial peptides (APMs) have attracted great interest due mainly to their broad-spectrum
activity and low resistance induction. Nevertheless, AMPs have several drawbacks that should be
overcome as their short half-life because of the degradation by proteases, hemolytic activity or
toxicity for the host. Hybrid peptides from cecropin A (CA) and melittin (M) have attracted the
interest of the research community for decades. In the present work we will discuss the synthesis,
antibacterial activity, toxicity and protease stability of several new analogs of the pentadecapeptide
CA(1-7)M(2-9) [H-KWKLFKKIGAVLKVL-NH2]. Whilst the substitutions of Lys residues by
Arg does not show relevant effect, the substitution by Orn improve considerably the proteolytic
stability of the peptide without being detrimental for the antimicrobial activity and toxicity. A
disulfide cyclic version of the sequence by adding Cys residues at both ends also showed improved
properties.
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Flow chemistry provides many opportunities for improving or discovering transformations that are green,
efficient with less energy consumption, shorter production times, safer, and many others.® Many
improvements and discoveries on flow systems focus more on developing reactors that mitigate the
challenges encountered in conventional methods." Among others, photochemical reactions in flow
chemistry have enormously shown reduction of feedstock, and are conducted easier, safer, and greener.?
Additionally, flow photochemical reactions undergo uncommon mechanisms, which are impossible with
conventional methods.™? Photochemical reactions commonly results in rearrangement, reduction,
oxidation, and photolysis reactions.*? Hence, the application of azides in flow chemistry especially in
photolytic reactions has gained momentum. This is due to the nature of azides, of not being stable naturally;
they are susceptible to decomposition toward the exposure to light including visible light and mostly
produce nitrene intermediates and nitrogen gas as a co-product.® The resultant nitrene intermediates have
been useful, and are utilized for transformation such as sulfur imidation, amination of alkyl groups through
C-H activation, and aziridination of olefins and many others.* However, due to the hazardous nature of
azide chemistry, certain transformations are forbidden in conventional batch synthesis hence limiting
researchers. Herein, we take advantage of the inherent safety profile of continuous flow chemistry
technology to safely access nitrenes intermediates through photolysis of azides and subsequently transform
them with different electrophiles.

M. B. Plutschack, B. Pieber, K. Gilmore, and P. H. Seeberger, Chem. Rev., 2017, 117, 11796.

L. Buglioni, F. Raymenants, A. Slattery, S. D. Zondag, And T. Noél. Chem. Rev., 2021, 122, 2752.
B. Hu, and S. G. DiMagno, Org. & Bio. Chem., 2015, 13, 3844.

H. Hayashi, and T. Uchida, EJOC, 2020, 2020(8), 909.
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Alzheimer’s disease (AD) is a challenging neurodegenerative disorder instigating cognitive impairment.*
Accumulation of B-amyloid (AB) plagues and neurofibrillary t tangles are primary pathophysiologies of
AD.? C-Jun N-terminal kinase 3 (JNK3) expressed in the brain facilitates the conversion of amyloid
precursor proteins (APP) into AB.' Additionally, JNK3 participates in the maturation of t tangles.!
Therefore, INK3 is a druggable target for the development of anti-AD inhibitors. Herein, structure-activity
relationship, and JNK3 inhibitor landscape were studied through cheminformatics and machine learning.®
A dataset of inhibitors of the disease target was acquired through ChEMBL-33. Lipinski’s descriptors were
used for chemical space exploration to acquire the bioactivity data of the compounds. Further, quantitative
structure-activity relationship (QSAR) model was developed employing PubChem fingerprints.® Python’s
Lazy Predict library was used to evaluate the model based on the root mean square error (RMSE), Pearson’s
correlation (R?) and modelling time.*

ChEMBL database

1458 compounds
1137 compounds

I Group 1 I IGroup 2 I

Potent (Class 1)  Intermediate (Class 3)
Active (Class 2)  Inactive (Class 4)

PICSO value

1. J. Joonhong et al., Eur. J. Med Chem., 2023, 245, 114894

2. S. Sosibo et al., Lett Drug Des Discov, 2020, 17(7), 850-857(8)
3. Y. Tianshi et al., ACS Omega, 2023, 8(7), 6729-6742

4. 1. Voinsky et al., Int. J. Mol. Sci., 2023, 24(3), 2082

Page 118 of 167


mailto:sphelele.sosibo@nwu.ac.za

P46: Reductive biocatalysis of prochiral ketones to alcohols using a variety of yeasts

Peter J. Wanyama, Nwabisa Mehlomakulu, Daniel P. Pienaar

Faculty of Natural & Agricultural Sciences, Department of Chemistry, University of Pretoria

Email Address: peter juma@yahoo.com

Keywords: Biocatalysts, yeast, whole-cell

Whole-cell biocatalysis for the reduction of ketones to their corresponding chiral alcohols
represents a potentially highly economical and “green” method to produce the building blocks
required for the stereoselective production of pharmaceuticals 1. The use of whole-cell biocatalysts
is advantageous over chemical catalysts because biotransformations generally proceed more
chemo- and stereoselectively, are done using water as solvent and produce less hazardous waste 2.

Yeast is a popular whole-cell biocatalyst due to its potentially much higher volumetric capacity
When compared to bacteria. The use of baker’s yeast for asymmetric reduction of ketones is well
known 3. Alternative yeasts such as L. kefir have also been reported to enantioselectively reduce 1
to 2 as shown in Scheme 1 *. Compound 2 is a key intermediate for the synthesis of HMG-CoA
reductase inhibitors, a class of compounds known to lower cholesterol levels in human blood.

, OH O
O O L. Kefir
1 2

Scheme 2: Reduction of ethyl 4-chloro acetoacetate 1 to ethyl (S)-4-chloro-3-hydroxy butanoate
2.

Herein, we report the interesting outcome of using seven different yeast strains, most of which
unusual and rare, for the whole-cell reduction of various alkyl ketones and diketones.

1. Patel, R. N. J. B., Biomolecules 2013, 3 (4), 741-777.

2. Patel, R. N.; Goswami, A.; Chu, L.; Donovan, M. J.; Nanduri, V.; Goldberg, S.; Johnston, R.; Siva, P. J,;
Nielsen, B.; Fan, J. J. T. A., Tetrahedron Asymm 2004, 15 (8), 1247-1258.

3. Kayser, M. M.; Mihovilovic, M. D.; Kearns, J.; Feicht, A.; Stewart, J. D. J. T. J. 0. O. C., J. Org. Chem 1999, 64
(18), 6603-6608.
4. Amidjojo, M.; Weuster-Botz, D. J. T. A.,Tetrahedron Asymm 2005, /6 (4), 899-901.
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The last two decades have witnessed, significant advancement in transition metal-catalyzed
oxidative C-H alkenylation reactions via C-H bond activation which resulted in many
groundbreaking discoveries*?. The cleavage of strong C-H bonds and controlling site selectivity
are two major challenges that always appeared in the C-H alkenylation reactions. Indeed, desired
site selective C-H bond cleavage has been accomplished by a proper combination of ligand and
directing group (DG)3#. The advancement of sustainable chemistry and changes in the economy
are strongly intertwined. In particular, reaction time, cost savings, moderate temperatures, and
generation of fewest by-products are frequently achieved by using catalytic processes. Herein, we
report the C3 olefination of imidazo[1,2-a] pyridine by C-H activation with acrylates in the
presence of Pd (1) catalyst with Cu (OAc)2-H20 as the oxidant in an ethanol/water mixture rather
than using non-ecofriendly solvents. This palladium (I1)-catalyzed transformation was also shown
to be profitably performed using O as an oxidant. Additionally, this process showed a promising
approach regarding substrate scope. Several control experiments and mechanistic studies indicated
that anilide DG is essential for this water tolerant pd catalyzed C-H olefination. Further this
protocol is applicable for gram scale synthesis.
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1. X. Chen, K. M. Engle, D.-H. Wang, J.-Q. Yu, Angew. Chem. Int. Ed. 2009, 48, 5094-5115.
2. T. W. Lyons, M. S. Sanford, Chem. Rev. 2010, 110, 1147-11609.

3. P. Gandeepan, T. Miiller, D. Zell, G. Cera, S. Warratz, L. Ackermann, Chem. Rev. 2019, 119, 2192-2452. 4) S.
Rej, A. Das, N. Chatani, Coord. Chem. Rev. 2021, 431, 213683.
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Heat shock protein (HSP) 90 remains a valuable target for cancer therapy as it regulates various
oncoproteins. Unfortunately, targeting intracellular HSP90 has proven not to be a viable
chemotherapeutic approach, mainly limited by the compensatory heat shock response (HSR)
induction, triggering HSP70 overexpression. Alternatively, targeting extracellular HSP90 has been
postulated as a promising anti-cancer strategy, devoid of the drawbacks associated with
intracellular HSP90 inhibition.*

In this study, we synthesized cell-impermeable analogues of the known HSP90 N-terminal
inhibitor SNX-2112, all of which were modified to include a polar sulfonate (1,2) or phosphonate
group (3,4) at the end of an alkyl chain (Figure 1). Hypothetically, introduction of polar alkyl
groups would inhibit cell penetration thus limiting them to the extracellular environment.

Consistent with our hypothesis; preliminary biological assessments demonstrated that our
compounds did not inhibit intracellular HSP90, but inhibited HSP90 ATPase to a similar extent as
the parent compound, SNX-2112. Furthermore, our analogues displayed potent cytotoxicity
against a HelLa cell line, without stimulating HSP70 expression, a marker of the compensatory
HSR induction. These preliminary data support the feasibility of targeting extracellular HSP90 as
a novel anticancer strategy.

NH NH,
H, o 2 o
O
SNX-2112: 7.7+ 027 M 1: R=CF;:6.2+0.08 M 3:R=CF;:6.6£0.08 M
2:R=Me: 63+£0.11 M 4:R=Me:6.2+0.02M

Figure 1: Cytotoxicity data: Average pICs, values of the synthesised compounds against a HeLa cell line

1. Li, W,; Tsen, F.; Sahu, D.; Bhatia, A.; Chen, M.; Multhoff, G.; Woodley, D. T., Int. Rev. Cell Mol. Biol.
2013, 303, 203-235.
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Malaria is a disease that is caused by various Plasmodium species, with Plasmodium falciparum
and vivax being the most prevalent. The disease is usually mostly severe in pregnant women and
children under the age of five. The 2020 World Malaria Report from WHO estimated 241 million
new malaria cases and 627000 malaria deaths globally.! Emergence of resistance towards
previously effective anti-malarial drugs, has resulted in an urgent need for the development of new
drugs with new modes of action. A series of imidazopyridazine and pyrazolopyrimidine
derivatives have been reported to be potent against sensitive (NF54) strain of the human malaria
parasite P.falciparum.! In this study we focused on synthesizing a new library of
imidazopyridazine and pyrazolopyrimidine derivatives, with substituents at 3- & 6- positions and
3- & 5- positions respectively. The compounds were successfully synthesized and characterized
by NMR and HRMS. Their percentage yields ranged from 38% to 75%. All the imidazopyridazine
compounds were evaluated for their in vitro antiplasmodial activities against NF54 strain and
inhibitory activity against PfPKG and PvPI4Kp. The pyrazolopyrimidine compounds were only
evaluated for their in vitro antiplasmodial activity against the NF54 strain. Selected compounds
demonstrating an activity with 1Cso of less than 0.5 uM against NF54 strain were evaluated for
cytotoxicity assays.
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1. Le Manach, C., Paquet, T., Gonzalez Cabrera, D., Younis, Y., Taylor, D., and Chibale, K, "Medicinal
chemistry optimization of antiplasmodial imidazopyridazine hits from high throughput screening of a
softfocus kinase library: Part 2. 2014, vol. 57, pp. 8839-8848.
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The development of an efficient method for the reduction of a, B - alkynyl carbonyl compounds,
is mostly important in organic synthesis, playing a crucial role in the synthesis of pharmaceuticals,
and other valuable chemicals.® Tin (11) chloride (SnCl;) mediated reduction of alkyne to their
corresponding alkane has not been reported in literature. In our research group, the reduction of 1-
(6-nitroquinoxalin-2-yl)hex-1-yn-3-one using Tin (I1) chloride was found to reduce both the nitro
group and alkyne functionality to primary amine and alkane, respectively.? As a result, we decided
to synthesize various quinoxaline, pyridine, pyrimidine, and pyrazine containing the conjugated o,
B - alkynyl carbonyl functionality and investigate the reduction of the conjugated a, B - alkynyl
carbonyl groups using commercially available SnCl, and other metal salts known to reduce the
nitro group, such as iron (Fe) and zinc (Zn). The developed method was optimized varying
parameters such as reaction time, temperature, and equivalence of SnCl, using different solvents.
The reduction of conjugated a, P - alkynyl carbonyl using SnCl, is limited to specific
heteroaromatic molecules.

R = N-Heterocyclic aromatic compounds

1. Ibhadon, A.O. and Kansal, S.K, "The reduction of alkynes over Pd-based catalyst materials-a pathway to
chemical synthesis," 2018, vol. 9, p. 3.

2. Lekgau, K., Raphoko, L.A., Lebepe, C.M., Mongokoana, D.F., Leboho, T.C., Matsebatlela, T.M., Gumede,
N.J. and Nxumalo, W, "Design and synthesis of 6-amino-quinoxaline-alkynyl as potential aromatase
(CYP19A1) inhibitors," 2022, vol. 1255, p. 132473.
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Diabetes mellitus (DM) which is commonly referred to as diabetes is a worldwide disease that is
characterized by high levels of blood glucose *. In 2014, 422 million people were living with
diabetes and from the studies it showed that diabetes has been rising rapidly in low middle income
than in high income countries?. The primary action of sulfonylureas is through the stimulation of
insulin secretion®. Our objective is to synthesize, purify, characterize sulfonylureas and biological
screening of antidiabetic activities. Our Target compounds will be obtained in a three step
synthesis starting from the commercially available sulfanilamide as shown in reaction scheme 1

below.
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1. 1.G. Rolgic, WHO global report on diabetes, 2016, volume 1, page 3-8
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3. M. Rendel, the role of sulphonylurea , 2004, volume 64, page 1339-1350
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Biomass resources such as agricultural residues and food processing waste have become a source of
building blocks for the synthesis of organic compounds®. This is as a result of the diminishing fossil fuel
reserves®. Over the past few years, biomass derived phenols extracted from lignin and cashew nutshell
liquid (CNSL) have been utilized in the synthesis of bioactive compounds such as anthraquinones®.
Anthraquinones are an interesting group of natural products that exhibit a wide range of biological activities
such as antibacterial, anticancer, antifungal, antiplasmodial and anti-viral activities*®.

Herein, we describe the synthesis of anthraquinone-centered rhein and emodin derivatives utilizing CNSL
based anacardic acids and cardanols as chemical building blocks (Scheme 1). 3-Methoxypthalic anhydride
2 was successfully synthesized as an advanced precursor from anacardic acids 1 utilizing a series of
chemical transformations. Treatment of the 3-methoxypthalic anhydride 2 with various Lewis acids in the
presence of hydrogenated cardanol advanced a Fries rearrangement and subsequent Friedel-Crafts type
reaction to afford anthraquinones 3 (R = H or CHs) which serve as key precursors for the total synthesis of
natural products, emodin, aloe-emodin and rhein.

(Lo = (o —=- LI
CysHzpq Py, R 5 CisHa
Anacardic acids (1) 2 3

Scheme 1: The bio-renewable synthesis of anthraquinone-centered natural products.
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Neglected Tropical Diseases (NTDs) are a diverse group of infectious conditions that
predominantly affect the poorest people residing primarily in the tropical regions of the globe.
Schistosomiasis is a NTD affecting >200 million people globally with >700 million at risk,* with
>80% of occurrences in sub-Saharan Africa. Praziquantel is a prescription de-worming medication
used to prevent infections from Schistosoma worms. In 2019, the WHO reported that
approximately 236.6 million people needed preventative treatment, however, only ~105.4 million
(44.5%) had access to the medication.? Consequently, an innovative batch-flow hybrid 3-step
approach for the synthesis of racemic praziquantel has been demonstrated. The first step is a
modified Hofmann procedure for the preparation of 2-isocyanoethylbenzene 1 (Figure 1), which
was performed on a micro-reactor platform achieving increased yields when compared with pre-
existing batch methodologies with similar chemistry. The produced 2-isocyanoethylbenzene 1 is
noxious and exhibits potential safety hazards which are ultimately reduced when synthesised under
flow conditions. The second step is a 4-component Ugi reaction optimised under continuous flow
conditions in  methanol  affording  N-(2,2-dimethoxyethyl)-N-(2-0x0-2-(2-phenethyl-
amino)ethyl)cyclohexanecarboxamide 2. This step achieves comparable yields to previously
reported batch conditions but with a significant decrease in reaction time (1 h vs. 48 h). The final
conversion to praziquantel 3 is performed solventless with the use of a green acid, methanesulfonic
acid (Figure 2) with the entire 3-step procedure affording praziquantel 3 in an overall yield of 41%
(1 g scale) with a total reaction time of 7.25 h.
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Figure 1: Step 1 (outlined in red on the left) and Step 2 (outlined in black on the right) developed under
continuous flow conditions for the preparation of 1 and 2.

L o 1 o
i T CH,80H [ ]
- T . -
0 A _1 Na,SO, oA

Figure 2: Final Step 3 for the conversion of 2 to the desired praziquantel 3.

1. WHO Neglected tropical diseases. https://www.who.int/health-topics/neglected-tropicaldiseases#tab=tab_1
(accessed 2022/07/27).
2. WHO Schistosomiasis. https://www.who.int/news-room/fact-sheets/detail/schistosomiasis (accessed 2022/07/27).
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Quinoxaline derivatives have gained significant attention in medicinal chemistry due to their
versatile pharmacological properties such as antitumor, anti-inflammatory?, antimicrobial?® and
antiviral®. This study explores the synthesis of quinoxaline derivatives to evaluate their potential
activity against tuberculosis (TB). The motivation behind this research stems from the discovery
of 3-(6-nitroquinoxalin-2-yl) prop-2-ynyl acetate from our research group, which has shown
promising activity against TB with a minimum inhibitory concentration (MIC) of 1.8 uM,
cytotoxity 1Cso of 13.5 uM and solubility of 195 uM. The goal is to find improved treatment for
TB, by synthesizing and testing various quinoxaline scaffolds and structures, with the hope to
identify compounds with higher efficacy against TB. The synthesized compounds were evaluated
against Mycobacterium tuberculosis, using broth micro dilution method*. The MIC of the prepared
compounds was determined, and their anti-mycobacterial activity were compared with standard
drugs in use for TB treatment.
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Polyamines are described as aliphatic organic compounds with two or more primary amine substituents,
connected by one or more methylene linkages within their structure.® Biological properties exhibited by
this class of compounds has seen them being incorporated into different chemotherapeutic strategies for
various diseases as either drug vectors or therapeutic agents. Interestingly, substitution of the methylene
linkage of polyamines is not commonly observed in the naturally occurring substrates. Identification and
characterisation of a polyamine toxin, pavettamine, with a five-carbon linker having a 1,3-syn-diol
functionality piqued our interest and led us to develop methodologies for synthesising reduced functional
analogues of this unusual compound.? A synthetic route towards the hydroxylated polyamines starting from
commercially available small molecules like y-butyrolactone 1(Schemel) will be discussed. The sulfoxide
chiral auxiliary was employed for stereochemical control and this approach afforded intermediate 2 which
was further transformed yielding precursor polyamine 2.
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Scheme 3: Synthetic approach to hydroxylated polyamines

1. S. Bienz, P. Bisegger, A Guggisberg and M. Hesse, Nat.Prod.Rep, 2005, 22, 647.
2. M.L. Bode, P.J. Gates, S.Y. Gebretnsae and R. Vleggar, Tetrahedron, 2010, 66, 2026.
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Point mutations in the active site of the dihydrofolate reductase — thymidylate synthase (DHFR-
TS) enzyme found in the malaria causing parasite Plasmodium falciparum render current class |1
antifolates ineffective. The prevalence of drug resistant P. falciparum strains highlights the need
for the development of new molecules to combat drug resistant malaria. Previous work done by
A. Rousseau et al.! identified that modifying existing drugs by adding a flexible linker allows for
compounds to remain effective despite active site mutations. In this work, in-silico methods are
employed to assess what effect modifying various functional groups, around a conserved flexible
template, has on the binding ability against the drug resistant enzyme. Based on these results a
large library of first-generation analogues was successfully synthesized by adapting partially
established procedures. These compounds were then evaluated against drug resistant strains in-
vitro in single enzyme and whole cell assays. The results of the single enzyme assay were very
promising, with our molecules inhibiting PFDHFR in the low nanomolar range. The results from
the whole cell assay, however, were less favorable, with K; values in the low micromolar range.
This suggests that while our compounds are very potent binders of the enzyme, there may be some
pharmacokinetic problems which limit their efficacy in the cellular environment. This led us to
design a second generation of analogues, assisted by in-silico modelling and taking inspiration
from other antifolate drugs, with the aim of addressing these concerns. The synthesis of these
compounds is currently underway.
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1: AL. Rousseau, ACU. Lourens, D. Gravestock, Org. Biomol. Chem, 2016, 14, 33.
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This study focuses on synthesis and characterization of sulfonated poly(ether ether ketone) (SPEEK)
membranes for application in Iron redox flow batteries (FeERFB). The sulfonation degree influenced by
varying time, sulfonic acid group (-SOsH) enhanced synergistic proton transport channel were formed,
showing a trade-off balance between ion exchange capacity and mechanical, thermal and chemical
stability.®. The lon Exchange Capacity (IEC) ranged from 0.88 (IEC) mequi/g-1@25C to 2.05 (IEC)
mequi/g-1@25'C>3. Electrochemical impedance measurements, as evidenced from Nyquist plots, were
performed using a test cell with dimensions of 5x5 c¢cm, an active area of 2.9x2.9 cm, and a sinusoidal
excitation voltage of 1.2V in 1M H,SO. Remarkably, even at a high current density of 100 mA cm,
minimal polarization settling at 1.4V was observed. This work offers promising insights into the
development of SPEEK membranes for efficient and durable FeRFBs®,
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In malaria-endemic regions, HIVV-AIDS infection increases the risk of malaria infection. That being so,
malaria and HIV coinfection are common in the sub-Saharan region. Given the overlap of their geographic
distribution and resultant rates of coinfection, interactions between the two diseases pose major public
health problems®.

Hydroxypyridinone-aminoquinoline derivatives are hybridized compounds, whereby the quinoline scaffold
which is known anti-malarial active and the pyridinone scaffold which is anti-HIV are conjugated. Drug
conjugation whereby two pharmacophores are covalently fused together with a sophisticated linker to create
a single molecule with multiple pharmacological targets has proved to be a working strategy, and one
moiety can counterbalance the side effects caused by another?>,

The 2 series of HPO-AQ compounds, maltol-derived and kojic acid-derived, were synthesized,
characterized by a combination of spectroscopic techniques, namely, Nuclear Magnetic Resonance (NMR),
Fourier Transform Infrared Spectroscopy (FT-IR), Liquid Chromatography-Mass Spectrometry (LC-MS)
and also biologically evaluated.

This presentation will focus on the anti-HIV activity of some of the compounds which exhibited good
percentage inhibitions against HIV reverse transcriptase as well as the protease enzyme.
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1. MN. Aminake, A. Mahajan, V. Kumar, R. Hans, K Chibale et al., Bioorg. Med.Chem, 2012, 20, 5277
2. AH. Alkhzem, TJ. Woodman and IS. Blagbrough, RSC Adv., 2022, 12, 19470
3. X.Yang, Z. Pan, M. Choudhury et al., Med.Res. Rev, 2020, 40, 2682
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Cancer remains a severe hazard to human health, accounting for the second biggest cause of mortality
worldwide. Cancer cells can initiate, spread, lodge, and grow in various tissues and organs throughout the
body, with the lungs, prostate, colorectum, stomach, and liver being the five most common sites of cancer
in men, and the breast, colorectum, lungs, cervix, and stomach being the five most common sites of cancer
in women ™. While extensive genetic, molecular, and cancer metabolism research has resulted in significant
advances and landmark discoveries, much remains to be discovered about cancer metabolism 1. Anti-
cancer drugs and chemotherapy are currently experiencing significant hurdles due to drug resistance,
chemical instability, and dose-limiting side effects. DNA metabolic enzymes are appealing synthetic deadly
targets for drug development. In this study, several therapeutic candidates derived from etoposide and RP-
6685, which are recognized for their antiviral activity against topoisomerase Il beta and polymerase theta
(which are DNA metabolic enzymes) respectively, were investigated using in silico evaluation
(physicochemical characteristics and ADMET), molecular docking, and molecular dynamics. The binding
interactions of 400 etoposide derivatives against the human topoisomerase 1I-DNA complex and 500
RP:6685 derivatives against polymerase theta complex were investigated using molecular docking. The
anticancer properties of the most promising candidates were evaluated using MD simulations for
100 ns computations for 3QX3 and 100ns for 8E23.

1. L. Torre, F. Bray, R. Siegel, J. Ferlay, -T. J. Lortet and A. Jemal, Cancer J Clin, 2015, 65, 87-108
2. R. Kumar, A. Mishra, P. Gautam, Z. Froz, S. Vijayraghavalu, E. M. Likos, G. C. Shukla and M. Kumar,
Cancers, 2022, 14, 1-22
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An integral cog in the design and development of sustainable chemical processes, includes the identification
of promising and feasible reaction pathways. Often this requires the use of extensive design resources.
Furthermore, with the rapidly expanding database of reaction pathways, it is exceedingly difficult to build
economically and environmentally sound manufacturing processes, with manual analysis of all pathways
within any given database proving to be a time-consuming task. With the exception of the reactor system,
high-cost elements in a process include the unit operations required to meet reaction and separation
conditions, as well as the necessary separation systems required to achieve marketable purity.

The Automated Systematic Synthesis Framework (ASSF) tool presented herein, is a novel rapid screening
tool bridging the gap between the scale up of laboratory processes, process design, and the subsequent
economic and environmental analysis. The application of this tool allows for generic process structures to
be developed, analysed and ranked in order of their overall feasibility.

The potential and novelty of the ASSF tool is demonstrated through its application to a case study focused
on the production of methanol via the hydrogenation of carbon dioxide. This case study not only looks at
green hydrogen storage, but also at the production of an alternative, cleaner fuel source. To ensure reliability
of the tool developed, the ASSF tool was validated and verified against existing established engineering
software platforms, including CHEMCAD and W-EcoMP, noting a minor 6% deviation in capital costs in
a fraction of the runtime, and with less user input required.
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Polysubstituted pyrroles are compounds with substituents on the heterocyclic pyrrole nucleus that play an
important role in medicinal chemistry because of their broad pharmaceutical spectrum. Pyrrole-containing
compounds have previously been reported to have biological activities such as anticonvulsant, antiviral,
anti-analgesic, antibacterial, anti-inflammatory, and antitumor properties.! The purpose of the research was
to investigate the synthetic efficiency of using enaminones prepared by the Eschenmaoser sulfide contraction
reaction of thioamides to make polysubstituted pyrrole derivatives. The design was to preposition
substituents on a pyrrole ring with each reaction step aiming for the desired outcome (Figure 1). Schmidt
reaction conditions were used to successfully synthesize N-methylacetamide with a poor yield of 25% and
N-phenylacetamide with a moderate yield of 66%. The synthesized amides were then converted into
thioamides; N-methylethanethioamide (m/z of 89) and N-phenylethanethioamide (m/z of 151) were
synthesized in a thiation reaction in THF using phosphorus pentasulfide (P.Ss) with a moderate to good
yield of (40-80 %). The enaminones, (E)-3-(methylamino)-1-phenylbut-2-en-1-one (m/z of 175) and (2)-
1-phenyl-3-(phenylamino)-but-2-en-1-one (m/z of 237) were synthesized via the Eschenmoser sulfide
contraction reaction of the thioamides.

Eschenmoser sulphide
contraction reaction

Figure 1: Pyrrole ring substituents'
installation reactions.

1. Z. Ma, Z. Ma and D. Zhang, Molecules, 2018, 23,2666.
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Biomass-derived renewable starting materials offer useful advanced building blocks for organic
synthesis as they have a high degree of functionalization®. This relieves pressure on the exhaustion
of petrochemical deposits®. Recently, non-edible cashew nutshell liquid (CNSL) waste has been
utilized for the synthesis of different classes of UV absorber molecules??.

In this poster, we will discuss how CNSL-derived phenolics could be used as precursors in the
synthesis of flavonoids and benzofuro[3,2-b]Jchromenones as potential UV absorbers. These
classes have also been reported to have a wide range of biological activities such as anti-
inflammatory, anti-bacterial, and anti-cancer activity*>®.

Subjecting cardanol 1 through a series of chemical reactions afforded benzofuran intermediate 2
(Scheme 1). The benzofuran 2 was subsequently converted to the hydroxy benzylbenzofuran 3 via
a Friedel Crafts reaction with a carboxylic acid derived from cardanol 1 followed by deprotection.
With this key intermediate in hand, we envisage that an oxa-Michael addition of 3 could furnish
the benzofuro[3,2-b]Jchromenone 4, and if the oxa-Michael reaction is followed by a furan ring
opening could give the desired flavonoid 5, completing the synthesis.

CysH3q O OH
. 0 O CysHzq
T |
OH CisHar 5 0
S on s .
— \ —_— '
CisHaq CisHaq o o i CysH
Cy5Haq o o 1 15H31
1 : : 3
\
CsHai o ©

4
Scheme 1: Synthesis of flavonoids and benzofuro[3,2-b]Jchromenones.

Kihlborn J, GroR? J, Opatz T. Making natural products from renewable feedstocks: Back to the roots? Nat Prod Rep.
2020;37(3):380-424. d0i:10.1039/c9np00040b

Ngwira KJ, Kihlborn J, Mgani QA, de Koning CB, Opatz T. Valorisation of Cashew Nut Shell Liquid Phenolics in the Synthesis
of UV Absorbers. European J Org Chem. 2019;2019(30):4778-4790. doi:10.1002/ejoc.201900743

Jagot F, Minnie I, Rahman A, Ntsimango S, Ngwira KJ, De Koning CB. Hydrogen-Bonded Xanthones as Potential UV
Absorbers: The Synthesis of Xanthones from Bio-Renewable Cardanol Utilizing a Ceric Ammonium Sulfate (CAS)-Mediated
Oxidation Reaction. SynOpen. 2022;6(1):58-66. doi:10.1055/s-0040-1719903

Panche AN, Diwan AD, Chandra SR. Flavonoids: An overview. J Nutr Sci. 2016;5. d0i:10.1017/jns.2016.41

Xiong Y. Total syntheses of sanggenon-type natural products and rearrangements of 3-substituted flavone ethers.; 2014.

Qi C, Xiong Y, Eschenbrenner-Lux V, Cong H, Porco JA. Asymmetric Syntheses of the Flavonoid Diels-Alder Natural Products
Sanggenons C and O. J Am Chem Soc. 2016;138(3):798-801. doi:10.1021/jacs.5b12778
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As proof of the synthetic possibilities for hemilabile ligands the chemistry of
decacyclo[10.8.1%%.0%1,0°.013%°.0***¥]heneicosane-3,10,14,19-tetraone (5) was investigated. Reacting 5
with ethylene glycol under acid conditions gave the expected di-acetal protected ketone (6) as four possible
isomers. Reduction of these isomers to produce the dialcohol ketal (7) was only possible with LiAIH4, after
NaBH., Luche’s, and Meerwein-Ponndorf-Verley reduction methods were unsuccessful. Deprotection of 7
to the hydroxyl ketone (8) derivative was not possible under reflux with a 25% HCI solution. To evaluate
the reactivity of 5, and investigate alternative synthetic routes to Grubbs pre-catalysis, 5 was treated with
the reducing agents i) NaBHy, ii) glacial AcOH, Zn and iii) 80% AcOH/H,0/Zn mixture, which resulted in
various reduction products. The AcOH/H,O/Zn reduction resulted in various products and a further
investigation into the mechanism is given within this report.
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Most synthetic herbicides that are used to control weeds in the agricultural sector can cause
environmental pollution.! Identifying and quantifying natural products from plant extracts that can
be used to control weeds can assist in the development of natural herbicides. In this project, extracts
from the plant Artemisia afra Jacq. ex Willd., belonging to the Asteraceae family, were assayed
for phytotoxicity to find biologically active compounds that can be used as alternatives to currently
used synthetic herbicides. The DCM-MeOH crude extract showed positive inhibition on the
germination of vegetable seeds, lettuce (Lactuca sativa), and radish (Raphanus sativus). This crude
extract was further fractionated, resulting in two fractions that were active, i.e. giving 0%
germination on L. sativa. Our results showed that the extracts inhibited the germination of seeds
in the following order: DCM-MeOH extracts (leaves and stem) > methanol extracts (leaves and
stem) > hexane extracts (leaves and stem). All the crude extracts inhibited the germination of
lettuce seeds more than the radish seeds. From our results, we concluded that the plant Artemisia
afra is a possible source of natural herbicides. The next step in our project is to isolate and carry
out structural elucidation of the active compounds.

Figure 1. Phytotoxic bioassay of the DCM-MeOH crude extract on L. sativa (lettuce) seeds

1. C. Y. Ojemaye, C. T. Onwordi, D. M. Pampanin, M. O. Sydnes, and L Petrik, Sci. Total Environ,
2020,738,140346
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In South Africa, many medicinal plants are used for pain treatment, rheumatism, and other
inflammatory diseases. The anti-inflammatory activity of crude extracts of some indigenous plants
has been reported.! However, in these investigations, active compounds have not been identified.
Knowing the structures of the active chemical compounds is essential to understanding the
activities of anti-inflammatory plants and developing local medicinal plants as anti-inflammatory
medicines. This study aims to identify compounds in plant extracts that are inhibitors of
cyclooxygenase-2 (COX-2) and lipoxygenase-5 (LOX-5), enzymes that are part of the
inflammation cascade. Several plants traditionally used for anti-inflammatory treatment (pain
relief) were selected for this study. These plants were collected from the UKZN botanical gardens,
and these include Siphonochilus aethiopicus, Harpephyllum caffrum, Burchellia bubalina,
Leonotis leonorus, Podocarpus elongatus, Podocarpus falcatus, Rapanea melanophloeos, Dais
cotinifolia, Trichilia emetica, and Turraea floribunda. Lead-like extracts were prepared from each
plant, and the lead-like extracts were subjected to a 96-well plate bioassay to identify the plants
that inhibit the enzyme COX-2. The results from this assay showed that the rhizomes of
Siphonochilus aethiopicus were the best inhibitors of COX-2, with 47.3% relative inhibition
compared to celecoxib (a nonsteroidal anti-inflammatory drug). Harpephyllum caffrum had the
second highest COX-2 inhibition, with 45% and 42% relative inhibition in the plant's stems and
leaves, respectively. Burchellia bubalina had the third highest inhibition, with a percentage relative
inhibition of 44.1%. Siphonochilus aethiopicus and Harpephyllum caffrum were selected for
further studies and isolation of compounds. So far, two sesquiterpenoid lactones, including 1
(Figure 1), have been isolated from Siphonochilus aethiopicus using column chromatography and
characterized using 1D and 2D NMR, IR, and X-ray crystallography.

Figure 1: X-ray crystallography structure of 1.

(1) Khumalo, G. P.; Van Wyk, B.-E.; Feng, Y.; Cock, 1. E. Immunomodulatory and cytotoxicity properties of
selected southern African medicinal plants traditionally used to treat pain and inflammation. South African Journal
of Botany 2023, 159, 146-154. DOI: 10.1016/j.sajb.2023.06.012.

Page 138 of 167


mailto:217009136@stu.ukzn.ac.za

P66: Synthetic review and characterization of new psychoactive compounds
(NPC) for potential use by the law enforcement agencies

Lerato P. Nkuna?, Daniel Pienaartand Cara Slabbert!*

Department of Chemistry, Natural Science 1 Building, University of Pretoria, Private BagX 20,
Hatfield 0028, South Africa.?

*cara.slabbert@up.ac.za

Keywords: New psychoactive compounds, NBOMes, chromatographic techniques

Drug trafficking has triggered a lot of attention in the law enforcement agencies worldwide. An
unfortunate challenge that mostly affect South Africa, is a preferred destination for smuggling of illicit
drug particularly synthetic psychoactive compounds. These illicit compounds are tremendously produced
and made readily available on the black market. Therefore, law enforcement agencies rely on
characteristic information obtained from different chromatographic techniques to identify these
compounds. N-Methoxybenzyl (NBOMes) are synthetic psychoactive substances well known for their high
potency and derived from different phenethylamine derivatives. We hereby report our progress in the
synthesis of different NBOMes derivative !*! and their characterization 2. These could potentially be used
by Law Enforcement agencies for identification purposes.
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1. JB Zawilska, M Kacela, P Adamowicz, Frontiers in Neuroscience.,2020, 14, 1-15
2. Af Abdel-Magid, KG Carson, BD Bruce, CA Maryanoff, RD Shah, J. Org. Chem., 1996, 61, 3849-
3862
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Cancer remains to be a major cause of death across the world. Despite various treatments of cancer existing,
it is essential to improve new cancer treatment strategies. Traditional medicinal plants such as
Clerodendrum glabrum and Combretum nelsonii have promising chemical constituents which can combat
cancer disease. [1-2]. The focus of the study was to isolate compounds from both plant species, evaluate
their in vitro cytotoxicity against colorectal and breast cancer cell lines. Sequential extraction method was
used to extract both plant species. The dichloromethane crude extracts (C. glabrum, 18.65 g and C.nelsonii,
23.87 g) were separated and purified using Column Chromatography. Nuclear Magnetic Resonance (NMR),
Mass Spectroscopy (MS), Infrared (IR), melting point and optical rotation were used to characterize the
isolated compounds. The cytotoxicity and anticancer efficacy of the extracts and isolated compounds were
evaluated by using the colorimetric 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide (MTT)
assay. C. glabrum root extract led to the isolation of 12-hydroxy-abieta-8,11,13-triene (1), 12-hydroxy-
8,12-abietadiene-11,14-dione (2) and 3p-olean-12-en-3-yl-palmitate (3), while C. nelsonii afforded the
previously reported 3,4,5-trimethoxy-2’,3’hydroxyl-4’methoxy-stilbene (4), mixture of two stilbene
derivatives, combretastatin A-1-2’-O--D-glucopyranoside (5a) and combretastatin B-1-2’-O-$-D-
glucopyranoside (5b). Stigmasta-5,22-dien-35-ol (6) was found common in both plant species as seen in
Figure 1. Compound (1) exhibited high toxicity against the Caco-2 at LCs of 24.3 pg/mL and moderate
activity against MCF-7 at 48.4 ug/mL. Compound (4), (5a and 5b) showed moderate activity against the
MCF-7 at LCsp 72.0 and 44.1 pg/mL respectively. The results showed that C. glabrum and C. nelsonii are
potential sources of bioactive compounds.
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Figure 1: Compounds isolated from Clerodendrum glabrum and Combretum nelsonii roots.

1. S.M. Hercules, M. Alnajar, C. Chen, S.M. Mladjenovic, B.A. Shipeolu, O. Perkovic, G.R. Pond, L. Mbuagbaw,
K.R. Blenman and J.M. Daniel. BMJ Open, 2022, 12, e055735.
2. M.E. Saeed, M. Meyer, A. Hussein and T. Efferth. J Ethnopharmacol, 2016, 186, 209-223.
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The imidazo[1,2-a]pyridine scaffold continues to play a significant role in our daily lives due to the broad
range of biological activities it displays such as antineoplastic, antimicrobial, antiviral, anticonvulsant,
antidiabetic, anti-insomia, proton pump inhibitory as well as insecticidal activity."? Previous studies in our
laboratory led to the discovery of novel imidazo[1,2-a]pyridine derivatives with appreciable antiviral
activity against wild-type HIV-1, with an ICsp value of 0.18uM and a selectivity index of 867.% The
objective of this study was to improve the antiviral activity of the compounds against mutant viral strains
by using heteroatom linkers to reduce rigidity and to enable the compounds to be more flexible in order to
counter the various viral mutations. The preparation of these compounds, such as 1 (Scheme 1), will be
discussed. The first step was the preparation of an ester 2 (Scheme 1) using the Groebke-Blackburn-
Bienaymé reaction and subsequent structural modifications led to the desired products (1).

NN 9
@//C@ e} R’ Y
N NZ o. H' MeOH N OCHs
R! + + H ~ NH
N/ NH, o) rt, 24 h O
2

R'=Br, CI

I

R1 5N HN@

N/
NH

O

1

1. A Boltjes, A. Domling, Eur. J. Org. Chem., 2019, 2019, 7007. doi:10.1002/ejoc.201901124.

2. C. Reynolds, C. B. de Koning S. C. Pelly, W. A. L. van Otterlo, M. L. Bode, Chem. Soc. Rev., 2012, 41,
4657. doi:10.1039/c2cs35058k.

3. M. L. Bode, D. Gravestock, S. S. Moleele, C. W. van der Westhuyzen, S. C. Pelly, P. A. Steenkamp, H. C.
Hoppe, T. Khan, L. A. Nkabinde, Bioorg. Med. Chem., 2011, 19, 4227.
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The discovery of Cipargamin, a potent antimalarial agent, has resulted in a growing body of research
concerning the compound’s spiroindolone scaffold and its application in the treatment of malaria.
Cipargamin was identified as a lead compound due to its novel mode of action, transmission blocking
potential, and compelling antimalarial activity (ICso= 0.5-1.4 nM against P. falciparum in vitro).! One of
the greatest challenges in the treatment of malaria includes the emergence of drug resistance. Cipargamin
showed activity against multi-drug resistant malaria strains due to its novel mode of action. Previously
Rousseau et al. developed a series of 3°,4’-dihydro-1"H-spiro(indoline-3,2’-quinolin)-2-ones which bear
the spiroindolone scaffold, of which only para-substituted analogues displayed activity in the micromolar
range in-vitro.> Further optimization included a virtual ring opening to afford 3-amino-3-phenethyl
oxindoles, which were designed to have improved flexibility. However, the attempted preparation of 3-
amino-3-phenethyl oxindoles via Grignard addition to isatin derived ketimines gave rise to unusual
reactivity which yielded 2-phenethyl-3-imino indol-2-ols. Despite this, the prepared 2-phenethyl-3-imino
indol-2-ols displayed improved antiplasmodial activity in the nanomolar range against the NF54 strain of
P. falciparum (12.6-134.7 nM), however, the compounds were found to be unstable. Due to the observed
efficacy of the previously synthesized compounds in vitro, the work herein focuses on expanding the library
of existing analogues by optimizing the structure-activity relationship data generated previously. This work
specifically explores the synthetic viability of the preparation of analogues with improved stability and
antiplasmodial activity.
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Cipargamin (NITD609) HIT compound 21 generation design Work done in our labs
IC5o ~ 1M only R = para-substituted Only Ry = 4-Me
showed good activity showed good activity
IC5y ~ 5pM IC5 ~ 12-134 nM against NF54 strain

1. Bouwman, S. AM.; Zoleko-Manego, R.; Renner, K. C.; Schmitt, E. K.; Mombo-Ngoma, G.; Grobusch, M.
P. Travel Medicine and Infectious Disease 2020, 36, 101765.

2. Mathebula, B.; Butsi, K. R.; van Zyl, R. L.; Jansen van Vuuren, N. C.; Hoppe, H. C.; Michael, J. P.; de
Koning, C. B.; Rousseau, A. L. Chem. Biol. Drug Des 2019, 94 (4), 1849-1858
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Introduction: Cancer is a global threat severely affecting the human population. The number of
cancer cases and deaths continues to grow each year[1]. Due to lack of effective treatments against
this disease, researchers have turned their attention towards naturally-derived compounds as they
are considered to have less side effects. The aim of the study was to extract, isolate and identify
bioactive compounds from Pappea capensis and test them against several cancer cell lines.
Material and methods: The plant materials were purchased from Grow wild Indigenous plants
Nursery in Midrand. The aerial parts of the plant were dried and ground to a fine powder and
sequentially extracted with organic solvents hexane (100%), dichloromethane (100%), ethyl
acetate (100 %) and methanol (100%). Dichloromethane crude was fractionated by gradient
elution. Main fractions were purified by column chromatography and thin layer chromatography.
The isolated compounds were characterized by nuclear magnetic resonance (NMR) and infrared
spectroscopy.

Results: Four compounds were isolated from the dichloromethane crude. To date, three of the four
compounds have been identified to be Lupeol (1) and a mixture of a-Amyrin (2) and p-Amyrin (3)
shown in Figure 1.

Conclusion: of the four compounds isolated from the dichloromethane crude, three of them have
been successfully identified. Crude extracts and isolated compounds will be evaluated for invitro
anticancer properties.

1. Lupeol 2. a- Amyrin 3. B-Amyrin

Figure 1: Structures of isolated compounds

1.H.Sung, J. Ferlay, R.L. Siegel, M. Laversanne, I. Soerjomataram, A. Jemal and F. Bray, A Cancer Journal for
Clinicians, 2021, 71(3): 209-249.
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(S-S)-Ethambutol (Figure 1) has been instrumental in the treatment and control of tuberculosis (TB). It is
among the first-line antibiotics used due to its selectivity and high potency against Mycobacterium
tuberculosis. The chemotherapeutic agent act by inhibiting mycobacterial arabonosyl transferases,
enzymes involved in bacterial cellwall biosynthesis.[1]

Figure 1. Ethambutol

Current literature synthetic methods of ethambutol involve alkylation reactions, which make use of
alkylating reagents such as 1,2-dichloroethane known for the toxic nature.[2] In pursuit of our research
project aimed at stereoselective synthesis of ethambutol, we report herein our progress on a green and
efficient methodology towards this compound with antimycobacterial significance.

1. K. Takamaya, E. Armstrong, K. Kunigi and J. Kilburn, Antimicrob. Agents Chemother.,1979, 16, 240
2. V. Yufryakov, M. Tsvetikova, N. Bystrova and K. Kochetkov, Russ. Chem. Bull., 2023, 72, 1268
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In 2014 Nkambule and co-workers reported the serendipitous synthesis of a cysteine bridged disaccharide,
which is an analogue of Mycothiol (MSH).! The synthetic analogues of MSH are potential inhibitors of
MSH biosynthesis and may be a key to the development of more efficacious treatments against tuberculosis

(TB).

The current method to synthesize cysteine-bridged disaccharide uses an excess of the peracetylated donor,
but that only gives symmetrical disaccharides. To make asymmetrical disaccharaides we envisioned the
approach shown in Scheme 1 where a cysteinyl sugar reacts with a different glycosyl donor.

o o o 7 OR
N——— /\)k 1
ROY + SH ———0 R
OH ——» RO
OR R N/SVS(O
1 2 3 o
R=Ac R1= NHAC R=Ac R!=NHAc Yield 18% to 38%
(a) SnCl,, excess donor , CH,Cl, rt, 3 h
o—1og

b/o R! o b o Rl
RO \A/SWOH + RO~ g —— > ROE\//A/S\/S(O
4 (0] 5 3 o

R=Ac R1= NHAC R=Ac 1.R=Ac R=NHAc Yield 40% to 50%

(b) K,CO3, TBAB, DCM, 3 AMS, 48 h

Scheme 1: Synthesis of cysteine bridged disaccharides

In conclusion, we can synthesize the both symmetrical bridged disaccharides and asymmetrical bridged
disaccharide using the new approach. In this presentation the latest development, results, and an overview

will be discussed.

1. NOKWEQU, M. G., NKAMBULE, C. M., GAMMON, D. W. S. Afr. J. Chem., 2014, 67, 180-183.
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Carboxylic acids can be produced through chemical synthesis or biochemical processes such as
fermentation. The depletion of petroleum reserves, increasing sustainability concerns, and
adoption of bio-based chemicals favour the production of carboxylic acids via fermentation.
Furthermore, some carboxylic acids have complex structures and are derived solely from
fermentation. The major drawback of fermentation is low productivity due to end-product
inhibition, which complicates the recovery of the carboxylic acids from the broth. Separation costs
constitute nearly 50% of the overall costs in biorefineries.! The conventional recovery of
carboxylic acids from aqueous solutions using calcium hydroxide is characterized with
stoichiometric production of waste sludge.? Methods such as adsorption, dialysis, ion exchange,
and liquid-liquid extraction are hindered by low efficiency, high energy requirements and extreme
costs.

Reactive extraction offers an intensified alternative for the recovery of carboxylic acids from
aqueous solution.! Conventional reactive extraction of carboxylic acids is achieved using organic
solvents such as long-chain tertiary amines, which are toxic, volatile, and difficult to regenerate.
The use of ionic liquids (ILs) for sustainable development is an area of active research. The tunable
chemistry of ILs present a competitive advantage for their use as an alternative solvent for reactive
extraction processes.? This study details a proof of concept of the application of a hydroxyl-
functionalized IL for the reactive extraction of carboxylic acids from aqueous solution. The
underlying extraction mechanism takes advantage of the reactivity of the carboxylic acids as well
as the hydroxyl functional group in the IL. The major bottlenecks to be addressed include
preparation of a functionalized IL, phase miscibility, extractability of the carboxylic acid, and
solvent regeneration.

1. M. Djas and M. Henczka, Sep. Purif. Technol, 2018, 201, 106 — 119.
2. H. Zhao, S. Xia, and P. Ma, J. Chem. Techno. Biotechnol, 2005, 80, 1089 — 1096.
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Efforts made to reduce and/or eliminate malaria globally have continuously been undermined by the spread
of drug resistant Plasmodium falciparum parasites. Thus, the development of new antimalarial agents with
novel targets, especially those that block transmission is vital in the fight against malaria. Plasmodium
falciparum calcium-dependent protein kinase 4 (PfCDPK4) has been identified as an ideal target for the
development of potent and selective transmission blocking agents*. Taking advantage of the high sequence
homology of CDPKs, we explore the potential of 5-substituted-4,6-diaminopyrimidine derivatives as
inhibitors of both PFCDPK4 and PFCDPK1 for malaria transmission-blocking and treatment, respectively.
We also look at how the nature (i.e., C, N, or O), length and flexibility of the linker between the pyrimidine
scaffold and the 5-substituent affects the compound performance.

NH2 R NH, NH,
= R4 X X=C,N,orO
N| X [\i\ 3 N| X "Ry
~
kN/ NH N”NH kN/ NH
R2 R2 RZ

Figure 2: General structures of the explored 5-substituted-4,6-diaminopyrimidine derivatives.

1. K. Ojo, C. Pfander, N. Mueller, C. Burstroem, E. Larson, C. Bryan, A. Fox, M. Reid, S. Johnson, R.
Murphy, M. Kennedy, H. Mann, D. Leibly, S. Hewitt, C. Verlinde, S. Kappe, E.Merritt, D. Maly, O. Billker, W.
Van Voorhis, The Journal of Clinical Investigation, 2012, 122(6), 2301-2305.

2. K. Ojo, R. Eastman, R. Vidadala, Z. Zhang, K. Rivas, R. Choi, J. Lutz, M. Reid, A. Fox, N. Hulverson, M.
Kennedy, N. Isoherranen, L. Kim, K. Comess, D. Kempf, C. Verlinde, X. Su, S. Kappe, D. Maly, E. Fan, W.
Van Voorhis, The Journal of Infectious Diseases, 2014, 209(2), 275-284.

3. R. Vidadala, K. Ojo, S. Johnson, Z. Zhang, S. Leonard, A. Mitra, R. Choi, M. Reid, K Keyloun, A. Fox, M.
Kennedy, T. Silver-Brace, J. Hume, S. Kappe, C. Verlinde, E. Fan, E. Merritt, W. Van Voorhis, D. Maly,
European journal of medicinal chemistry, 2014, 74, 562-573
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Bicyclic compounds are found widely in natural and pharmaceutical products.® These include
flavonoids, chromanoids, benzoxepines which have benzofuran, benzopyran and oxepine
moieties, respectively. Compounds with these three moieties have been reported to exhibit a wide
range of biological properties including antimicrobial, anticancer, antioxidant, and anti-
inflammatory. 2

Medicinal chemists extract compounds with complicated structures from plants, but that can be a
tedious process and often with low yields of the desired product and requires a lot of reagents and
solvents. Some of the target compounds contain fused cyclic rings and many other functional
groups, thus posing a serious synthetic challenge to chemists. Our hypothesis is that benzofurans,
benzopyrans, and oxepines can be synthesized by cyclodehydration from various
polyhydroxylated molecules as shown on scheme 1.3

OH OH OH o
©/\ 0 ©/K/OH (i) &\OH

1 2 2,3-Dihydro-benzofuran-3-ol (3)
OH OH OH OH OH
©/kA\ _0 WO @)
4 5 -(2-Hydroxy-phenyl)-
(i) tetrahydro -furan-3-ol
(6)
(iv)
o)
=0
OH
2,3,4,5-Tetrahydro-benzo[b]oxepine-3,5-diol (7)  2-(hydroxymethyl)chroman-4-ol (8
Conditions: (i) NMO, Ac,0-H,0 (5:1), 0sOy (cat), 24 h, 0-25 °C. (ii) 1. TBSCI, DMF, RT, 3 h. 2. p-TsCl, Bu,SnO,

EtsN, CH,Cl, reflux, 3.5 h. 3. HCI, MeCN/H,0, RT, 3h. (iii) 1. BzCI, Bu,SnO, EtsN, CH,Cl, reflux, 3.5 h., 2. p-TsCl,
Bu,SnO, EtzN, CH,Cl, reflux, 3.5 h. 3. K,CO3 MeOH/THF, RT, 2 h. (iv) p-TsCl, BupSnO, EtsN, CH,Clj reflux, 3.5 h.

Scheme 1: Synthesis of fused bicyclic rings using cyclodehydration.

1. Jha, ALK, Inani, H. & Easwar, S. 2018. Tetrahedron Letters, 59: 2356-2359.
2. Shamsuzzaman, H.K. 2015. European Journal of Medicinal Chemistry, 97: 483-504.
3. Gamedze, M.P., Maseko, R.B., Chigondo, F. & Nkambule, C.M. 2012. Tetrahedron Letters, 53: 5929-5932.
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In the past decade, amino acid surfactants have been increasingly used in various industries as
environmentally friendly formulation agents. Surfactants are used in the agricultural, cosmetic,
pharmaceutical, and food industries to enhance the solubility and stability of the active component.
However, there has been limited research on the synthesis of acidic N-alkyl amino acid surfactants.
To the best of our knowledge, the synthesis and application of Guerbet-type amino acid surfactants
have not been investigated.

In this study, two different synthesis routes were employed to synthesize 13 different N-alkyl
surfactants. The synthesis of three linear N-alkyl iminodiacetic acid surfactants and 10 unique
Guerbet-type N-alkyl amino acid surfactants was successfully carried out. The synthesis was
performed with high purity and yields exceeding 90%. NMR elucidation of the surfactants and
their starting materials is discussed. Grant-Paul parameters were calculated for the a, B, and vy
carbons of the surfactants. These parameters can be used in the future to make predictions about
the C NMR shifts of similar amino acid surfactants. Furthermore, the relationship between NMR
resolution, sample concentrations, and surfactant aggregation is discussed.
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Phosphoric acid is one of the essential minerals due to its widespread industrial use and production . It is
frequently used in the food and beverage industry to increase acidity and flavours, particularly in carbonated
drinks like cola and to make fertilizers like phosphate fertilizers 2 In this study, we study the P,Os
concentration of phosphoric acid purification using the wet process reaction method by using a UV-visible
technique. Other impurities concentrations were also measured using inductively coupled plasma optical
emission spectroscopy (ICP-OES) %*. The quantification of P,Os results by UV-visible techniques was
50.8% for wet process phosphoric acid (WPA) and 39.3% for raffinate (Organic matter). The P,Os results
for the stripped aqueous phase was 9,26%. ICP-OES results revealed that other elements with high
concentrations were Al, Ca, Fe, and Mg with 7780,54, 1243,65, 5161,39, and 9738,45 mg/L respectively.
The metal concentrations after extraction for Al, Ca, Fe, and Mg were successfully reduced to 9603, 3972,
6003, and 12571 mg/L, respectively.

Lo

Ahmed, H., Diamonta, H., Chaker, C., & Abdelhamid, R. SERDJ.55 (2007), 212-16

2. JChem, Ji-guang Li, Yu-feng Hu, Shu-feng Sun, Yan-sheng Liu, The Journal of Chemical
Thermodynamics, 42.7 (2010), 904-8

Changwen Ye a * and Jun Li B’, August, 2012

4. Wu, Shengxi, Liangshi Wang, Patrick Zhang, Hassan El-shall, Brij Moudgil ‘AC PT CR’ 2017
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Bioactive 1,2,4-triol compounds can either be extracted and isolated from avocado fruit, or be
synthesized for medicinal, nutritional and cosmetic applications [1,2]. However, the extraction,
isolation and purification of these compounds is tedious and inefficient. So the main objective of
this study was to develop a cost effective, environmentally friendly and efficient method for the
extraction, isolation and purification of triol compounds from a matrix or reaction mixture via the
“tag, capture and release” derivatization protocol. In this study fluorous tags (1, 2 & 3) shown in
Figure 1 were synthesized and characterized by mp, TLC, IR and NMR. The tags were used in the
tin-mediated acylation reactions of diols and triols as shown in Scheme 1.

(@)
N
N
; '8 )

1 2 3

Rf = -C,H,CgF 13 or -CoH4CgF 17

Figure 1. Flourous tags (BtORf)

OH OH
\/\)\/OH \/\)\/ORf
4 8
OH OH
A OR
HO/\/\)\/OH HO
5 1/ 2/ 3, EtsN, Bu,SnO 9
+ Byproducts
OH bem OH
OH ORf
6 10
OH OH OH OH
OH ORf

7 11

Scheme 1. Acylation reactions of diols and triols with fluorous tags.

1. NEEMAN, I, LIFSHITZ, A. & KASHMAN, Y. AEM, 1970, 19 (3), 470-473
2. GAMEDZE, MP., MASEKO, RB., CHIGONDO, F. & NKAMBULE, CM. Tetrahedron Lett, 2012 53: 5929-5932
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Platinum-based drugs are the drug of choice for cancer therapy; however, these compounds causes
severe side effects, and patients develop resistance to this treatment. Therefore, alternate metal-
based cancer drugs are needed due to the increase in the statistical number of new cancer cases
diagnosed. The coordination chemistry of rhenium has been continuously improving in recent
years due to its importance in biological applications particularly the fac-[M(H20)3(CO)s]* (M =
Re) synthon developed in 1998, This tricarbonyl precursor is appealing not only because of its
potential use in therapeutic radiopharmaceuticals but also because of its coordinated water
molecules, which can be easily substituted with appropriate novel ligand systems?, which are
advantageous for the development of new anticancer drugs. These ligands have received a lot of
attention as highly customizable ligands in various applications® and this is due to the distinct
properties, that allow them to coordinate as a bidentate ligand to the rhenium metal ion. In this
study, various S,0 bidentate ligands and rhenium(l) complexes containing H>O on the axial
position were synthesized using a fac-[Re(CO)s] * core. The synthesis, characterization (IR, NMR,
MS, XRD, and UV-Vis), and in vitro anticancer studies obtained are reported in Figure 1.

+

Br H,0 H,0
oc Br oc, | H,0 oc, | s
NEL \R| 3 eq. AgNO, \R / S,0-bidentate \R /
"4 e e —_— e
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Figure 1: Schematic illustrations of various S,0-bid ligands and the synthesis of Re(l) tricarbonyl complexes
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Cancer ranks as the second most common cause of natural death.! Platinum anticancer agents
remain to be the primary approach for the treatment of cancer however they are largely
compromised by drug resistance and toxicity.? Recently, the incorporation of bioactive ligands
into metals has emerged as an effective strategy to enhance their bioactivities and modulate their
toxicities.® We are interested in the design of ferrocene containing heterocyclics (tetrahydrofurans
and tetrahydropyrans) and dicarboxylate ligands which are potential ligands for coordination into
metal centres. The THF and THP scaffolds are common in natural products that exhibit potent
bioactivities including anticancer, antimalarial, and/or antifungal.* In this work we report the
synthesis and characterization of ferrocenyl heterocyclics and cyclopentane-dicarboxylate; we
postulate that the ferrocenyl heterocyclics will be potent by taking advantage of ferrocene’s
cytotoxicity, tunable redox and lipophilic characteristic.
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The key steps to obtaining THFs involve homoallylation, dihydroxylation, cyclodehydration
sulfonylation, mesylation, azidation and Staudinger reduction. While those for obtaining THPs
include allylation, Grubbs-metathesis, and alkene-amination. The preparation of cyclopentane-
dicarboxylate followed similar approach to THP synthesis and was obtained in moderate yields.
All the synthesised compounds were characterized by IR and NMR (1D & 2D).

1. X.MaandH. Yu, YIBM, 2006, 79, 85-94.

2. S.Jin, Y. Guo, Z. Guo and X. Wang. Pharmaceuticals, 2021, 14, 133-156.

3. P. Ghanghas, A. Choudhary, D. Kumar and K. Poonia. Inorg Chem Commun, 2021, 130, 108710-108739.
4. J.P. Wolf and M.B. Hay. Tetrahedron, 2007, 63, 261-290.
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In numerous metal-catalyzed coupling reactions, such as Heck, Sonogashira, Ullman, and many
others, iodinated aromatic compounds play a significant role.>? A handful of pharmaceutical drugs
and some X-ray contrast media contains iodinated aromatic compounds.>® lodination is often
achieved by electrophilic substitution reactions. Although it has a low reactivity and produces
hydrogen iodide during the iodination of aromatic compounds, elemental iodine is known as a
low-cost reagent. Owing to its advantage of atom economy and ease of oxidation into the iodonium
species, elemental iodine is still a useful reagent. However, there is a variety of iodinating reagents
in the market. Bis(pyridinium)iodinium(l)tetrafluoborate(IPy2BF4), lodine monochloride (ICl),
N-iodosuccinimide (NIS), and 1,3-diiodo-5,5-dimethylhydantoin(DIH) are examples of typical
iodinating reagents.* In this poster, we describe how several iodinating agents were used to
iodinate the phloroglucinol moiety and its derivatives.

Lo

I. Keisuke, I. Shunsuke,W. Takamichi and A.Takayoshi, J. Org. Chem., 2019, 84, 7411.

2. A.de Meiiere, S. Brase , M. Oestreich, Metal-Catalyzed Cross Coupling Reactions and More,Wiley-VCH,
Weinheim, 2013.

B. Mcclennan, AJR, 1990, 155, 225.

0. Orazi, R. Corral and H. Bertorello, J. Org. Chem. 1965, 30, 1101.
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Introduction: Cancer is one of the leading causes of death in the 21st century but, conventional treatments
have serious side effects and are often associated with multidrug resistance, leading to treatment failure.*
Finding new chemotherapeutic agents that are more effective than traditional drugs which can overcome
drug resistance and metastasis is crucial to improving the survival of cancer patients. Nanoparticles (NPs)
and liposomes containing anti-cancer drugs are a promising alternative to conventional dosage forms due
to their targeted drug delivery.? Halleria lucida, a medicinal plant with anticancer properties, is commonly
found in South Africa's eastern coastal region.® The purpose of this phytochemistry phase of the project
was to sequentially extract active chemicals from Halleria lucida L. leaves using hexane, dichloromethane,
ethyl acetate, and methanol.

Methods and Materials: Active chemicals were sequentially extracted from 835.45g of Halleria lucida
L leaves using hexane, dichloromethane (DCM), ethyl acetate, and methanol to extract. The crude extract
of dichloromethane (DCM) (62.23g) was then used. Structures of these compounds were established using
1D and 2D NMR, IR, melting points, and comparison with literature values. Effects of the crude extracts
and separated chemicals on triple-negative breast cancer cells (HCC70) were examined in vitro. Nano-
formulation using active chemicals is currently in progress using chitosan and liposomes as nano-capsules.

Results and Discussions: Seven compounds were isolated and identified, of which four of these were
pentacyclic triterpenoids belonging to the oleanane class, which included B-amyrin (1) (353.3 mg, 0.56%
w/w), B-amyrin acetate (2) (76.5 mg, 0.123%), erythrodiol (3) (166.2 mg, 0.267% w/w), and oleanolic acid
(4) (21.0 mg, 0.034% wi/w). Additionally, a taraxerane-type pentacyclic triterpenoid known as
marsformoxide B (5) (38.7 mg, 0.062% w/w), a lupane-type pentacyclic triterpenoid called lupa-12, (20)29-
diene-3,28-diol (6) (24.2 mg, 0.039% w/w), and a steroid named stigmasterol (7) (63.3 mg, 0.010% w/w)
were isolated and identified. For each drug (50 pg/mL), the data obtained show the percentage of cell death
as follows: DCM crude (78.52+2.22)%, B-amyrin (41.72+0.56)%, B-amyrin acetate (41.72+0.56)%,
erythrodiol (54.46+0.90)%, oleanolic acid (78.52+2.22)%, marsformoxide B (47.16+0.63)%, lupa-12,
(20)29-diene-3p,28-diol (56.17+1.41)%, and stigmasterol (56.17+1.41)%.

Conclusion: Seven isolated compounds were successfully identified through spectroscopic techniques and
literature data.

Acknowledgments: | would like to acknowledge TUT Natural Products & Organic Chemistry Research
and TUT Biopharmaceutical & Nanomedicine Research groups.
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Corrosion is the gradual deterioration of metals caused by the action of air, moisture, or a chemical
reaction (such as an acid) on their surface. Corrosion is a global problem that strongly affects
natural and industrial environments. Chemical industries can experience uncontrolled humidity,
corrosive acids, bases, and gases which are the primary causes of corrosion in industrial
environments. Corrosive acids such as HCl or H2SO4 results in the accumulation of corrosion
products such as rust, which can pollute water bodies, The presence of rust causes harmful
processes that affect the economy and the environment, also the efficiency of the industry and the
durability of the infrastructure assets [2]. Therefore, it’s essential to develop organic inhibitors that
are eco-friendly to help reduce the effect of corrosion. Sulfamethazine derivatives were
synthesized and evaluated as potential corrosion inhibitors for aluminum metal under an HCI
corrosive medium. Sulfamethazine derivatives can be effective corrosion inhibitors because they
contain heteroatoms with lone electron pairs and moiety with m-electrons (aromatic rings and
multiple bonds) that can interact with the d-orbitals of the metal, favoring the adsorption process
[1]. Three (3) sulfamethazine derivatives were synthesized via reductive amination reaction,
purified using flash chromatography, and structures confirmed using F-TIR, 'H-NMR, and *C-
NMR. The compounds were tested as corrosion inhibitors for the aluminum metal in 1 M HCI at
various temperatures (30, 40, and 50 °C). The best inhibition efficiency obtained was 91% for N-
(2-hydroxy-5-nitrobenzyl) sulfamethazine at 30 °C and a concentration of 4.5x10M, while
sulfamethazine showed an inhibition efficiency of 50%.

O]
I

Figure 1: General structure of sulfamethazine derivatives

1. Oguzie EE, Li Y, Wang SG, Wang F. Understanding corrosion inhibition mechanisms—
Experimental and theoretical approach. RSC Advances. 2011;1(5):866

2.Valdez, B., et al. "Corrosion control in industry." Environmental and Industrial Corrosion-Practical and Theoretical
Aspects (2012).
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Termitomyces sagittiformis is an edible mushroom from the well-known genus of Basidiomycetes
that forms a symbiotic relationship with the wood-destroying termites and is found in many parts
of Africa and East Asia.> 2 Human beings have used mushrooms as a source of food and medicine
for many centuries and some species played a role in traditional ceremonies. Like vascular plants,
mushrooms produce secondary metabolites believed to be used as a form of communication
amongst fungi or between fungi and other species, recognition of pathogens, signal transduction,
cell differentiation, and exhibit antihepatotoxic, antitumor, antifungal, antiviral, neuritogenic, and
immunoregulatory activities.® Natural Product Chemists are interested in the isolation and
structural elucidation of bioactive secondary metabolites from organisms, including mushrooms,
which are beneficial to the livelihood of humans. The aim of this study was to identify bioactive
molecules with nutraceutical properties from the mushroom species, L. sagittiformis. Secondary
metabolites and bioactive molecules include polysaccharides, terpenoids, steroids, nucleobases,
and glycoproteins.* In addition to other compounds, we were able to isolate and carry out structural
elucidation of the well-known sterol found in mushrooms, ergosterol, Figure 1, using *H NMR,
13C NMR, COSY, HSQC, HMBC, GC-MS spectral techniques.

Figure 1. Chemical structure of ergosterol

1. G. C. A Van der Westheizen, A. Eicker, Mycological Research, 1990, 94, 923-937.

2. K. B Vrinda, C. K Pradeep, Mushroom Research, 2009, 18, 33-36.

3. P Spiteller, Natural product reports, 2015, 32, 971-993.

4. Q-X Yan, M-X Huang, P Sun, S-X Cheng, Q Zhang, H Dai, Biochemical Systematics and Ecology, 2020, 88,
103963.
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Mezoneuron benthamianum is a climbing shrub that has traditionally been used to cure malaria, bacterial,
fungal, and inflammatory disorders in West Africa.? The antidiabetic activities of the isolated compounds
from M. benthamianum leaf are investigated in this work. The pulverized leaf (1 Kg) was extracted by
maceration with dichloromethane and methanol successively to give the dichloromethane and methanol
extracts. Column chromatography fractionation of the methanol extract led to the isolation of a compound
1 (methyl gallate).

The a-amylase inhibitory activity of methyl gallate (IC50 = 43.9 ug/ml) demonstrated that it is more active
than the standard antidiabetic drug acarbose (IC50 = 378.2 pug/ml). In silico studies of methyl gallate when
docked into the active site of the targeted diabetic proteins: human pancreatic alpha-amylase, pig pancreatic
alpha-amylase and tetrameric 11B-HSD1 oxidoreductase enzyme, showed that methyl gallate had good
interactions with the target proteins, with binding affinities of -4.8, -4.8 and -6.5 Kcal/mol, respectively,
when compared to arcabose with binding affinities of -5.9, -5.5, -6.5 Kcal/mol, respectively. These
intriguing in vitro and in silico activities of methyl gallate influenced our decision to further probe the
structural derivatives of methyl gallate in order to improve both antidiabetic activity and pharmacokinetic
features.
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1. Jansen O, Tchinda AT, Loua J, Esters V, Cieckiewicz E, Ledoux A, Toukam PD, Angenot L, Tits M, Balde
AM, Frédérich M, J Ethnopharmacol Antiplasmodial activity of Mezoneuron benthamianum leaves and
identification of its active constituents, 2017, 203, 20.

2. Osamudiamen, PM, Oluremi, BB, Osamudiamen FT., Aiyelaagbe OO, Clin Phytosci Inhibitory effects of
Mezoneuron benthamianum root extracts on oral cariogenic microorganisms and 2,2-diphenyl-1-
picrylhydrazyl (DPPH) scavenging radical, 2020, 6, 49.

Page 158 of 167



P86: Exploring possible inhibitors targeting the SARS-CoV-2 MPRCenzyme
extracted from Dacryodes edulis stem bark

Leseho Swana?, Jagueline V. Tembu®, Guy P. Kamatou®, Xavier Siwe-Noundou ?

2 Department of Pharmaceutical Sciences, Sefako Makgatho Health Sciences University, Pretoria,

South Africa,
® Department of Chemistry, Tshwane University of Technology, Pretoria, South Africa
¢ Department of Pharmaceutical Sciences, Tshwane University of Technology, Pretoria, South Africa
E-mail: lee.leseho@gmail.com

Keywords: Dacryodes edulis, ethnomedicine, SARS-CoV-2.

In the relentless pursuit of effective therapeutics against SARS-CoV-2, the causative agent of the
ongoing COVID-19 pandemic, researchers have turned their attention toward natural compounds
with potential inhibitory properties. One such avenue of investigation involves exploring the
medicinal properties of Dacryodes edulis, a plant known for its diverse range of bioactive
compounds. Dacryodes edulis is a plant that is indigenous to the Gulf of Guinea and is widely used
in ethnomedicine to treat a range of ailments such as tonsilitis and fever which arise from viral
infections!. The aim of the study was to identify bioactive compounds extracted from Dacryodes
edulis and test them against the SARS-CoV-2 MR enzyme.

The plant material was sequentially extracted by maceration with four different solvents in the
order of increasing polarity, i.e., Hex, DCM, EtOAc, and MeOH. The extracts were then tested for
phytochemicals and then fractionated by column chromatography using different solvent systems
starting from less to more polar (e.g., 100% Hex, 90 Hex:10 DCM, etc). The resulting unknown
compounds were subjected to characterization techniques. The column chromatography of the
hexane crude extract afforded five pure compounds. The techniques have confirmed compounds
to be Lupeol acetate, Lupeol, and B-amyrin (Figures 1,2, and 3).

Five compounds have been successfully isolated and identified. These compounds are going to be
tested against the SARS-CoV-2 MPRC enzyme.

Figure 1.

Lupeol acetate Figure 2. Lupeol Figure 3. f-amyrin

Ajibesin, K. K. Research Journal of Medicinal Plant, 2011,5(1),32-41.
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Purpose: Tuberculosis (TB) is one of the leading infectious diseases, about one-quarter of the
global population is infected with TB. Multi-drug resistant (MDR) TB remains a threat to health
security, with a treatment success of 59% reported in 2018. MDR-TB requires extensive treatment
with second-line TB treatment for 24-48 months. Ethionamide (ETH), a second line TB drug is a
prodrug that is activated by the enzyme ethA inside the mycobacteria. ethA is regulated by the
transcription regulator ethR, the repressor gene ethR is involved in the resistance of ETH to
Mycobacterium tuberculosis. One of the strategies to boost ETH is to inhibit ethR to increase the
activity of the drug. This study will focus on the Pharmacophore, Quantitave Structure-Activity
Relationships (QSAR) and absorption, distribution, metabolism, excretion, toxicity (ADMET) of
N-phenylphenoxyacetamide derivatives which inhibit ethR.

Methods: Over 50 biologically active compounds (N-phenylphenoxyacetamide derivatives,
oxadiazole compounds and N-substituted tropinones) which are ethR inhibitors were taken from
literature studies and used in this current study. Pharmacophore, QSAR and ADMET properties
were calculated using the Schrodinger's Suite.

Results: Scored based on phase hyposcore, the AADRR _1 (A- H bond acceptor, D- H bond donor,
R — benzene ring) hypothesis is the best hypothesis in this analysis characterized by high survival
score (5.100474) for N-phenylphenoxyacetamide derivatives. Most compounds have good
gastrointestinal absorption, QPPCaco > 500.

Conclusions: N-phenylphenoxyacetamide derivatives, oxadiazole compounds and N-substituted
tropinones are promising compounds in the drug development of Ethionamide based on the in
silico ADMET results. Further in vitro studies are needed to validate the results obtained in this
study.

1. Tatum N, Liebeschuetz J, Cole J, Frita R, Herledan A, Baulard A et al. New active leads for tuberculosis
booster drugs by structure-based drug discovery. Organic &amp; Biomolecular Chemistry.
2017;15(48):10245-10255.

2. Baulard A, Betts J, Engohang-Ndong J, Quan S, McAdam R, Brennan P et al. Activation of the Pro-drug
Ethionamide Is Regulated in Mycobacteria. Journal of Biological Chemistry. 2000;275(36):28326-28331.

3. Flipo M, Willand N, Lecat-Guillet N, Hounsou C, Desroses M, Leroux F et al. Discovery of Novel N-
Phenylphenoxyacetamide Derivatives as EthR Inhibitors and Ethionamide Boosters by Combining High-
Throughput Screening and Synthesis. Journal of Medicinal Chemistry. 2012;55(14):6391-6402.

4. 1. Flipo M, Desroses M, Lecat-Guillet N, Dirié B, Carette X, Leroux F, et al. Ethionamide boosters:
Synthesis, biological activity, and structure—activity relationships of a series of 1,2,4-oxadiazole EthR
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Corrosion is the process of material decay caused by physical or chemical interactions with the
environment'. Zinc is a very important metal used in a wide range of applications by various
industries, and it is also very active metal hence it corrodes faster in aqueous solution. Thus, use
of corrosion inhibitors is often a good solution to prevent corrosion phenomena and to provide a
more acceptable life time of metallic structures. Therefore, organic compounds are used as
corrosion inhibitors because they contain atoms (nitrogen, oxygen, sulfur and phosphorous),
aromatic ring or triple bonds that reduce corrosion attack in aqueous solutions. In this study, three
(3) derivatives of sulfamezarine were synthesized, and characterized by NMR, FTIR and MS. The
derivatives were evaluated as corrosion inhibitors of zinc due to 1 M H»SO4 at different
temperatures (30, 40, and 50 °C). Both the sulfamezarine and its derivatives have shown best
inhibition of about 65% at different temperatures which implies that the effect of temperature on
inhibition is prominent.

Figure: A general representation of the sulfamezarine derivatives.

6. Pesha, T., Mulaudzi, V.L., Cele, M.L., Mothapo, M.P. and Ratshisindi, F., 2023. Evaluation of corrosion
inhibition effect of glycerol stearate on aluminium metal by electrochemical techniques. Arabian Journal
of Chemistry, 16(7), p.104798.

7. Abdallah, M., Hazazi, O.A., ALJahdaly, B.A., Fouda, A.S. and EI-Nagar, W., 2014. Corrosion inhibition
of zinc in sodium hydroxide solutions using coumarin derivatives. International Journal of Innovative
Research in Science, Engineering and Technology, 3(6), pp.13802-138109.
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Chromones(4H-1-benzopyran-4-ones) are a group of naturally occurring compounds that are
ubiquitous in nature,* and are widely found in different plant parts, ranging from the flower petals,
to leaves, stems, roots and barks of trees. These plant parts have all been used by traditional healers
worldwide to relieve various ailments. These compounds exhibit broad spectrum pharmacological
properties ranging from antibacterial, antiviral, antifungal, anti-inflammatory, etc'? or exhibit
interesting chemical reactions. Chromone-based derivatives have been used as a precursor to
synthesize a diversity of heterocyclic systems due to the presence of an a,b-unsaturated keto-
function.The rigid bicyclic chromone moiety has been classified as a priviledged structure in the
drug discovery.®*

The presentation will focus on the progress made on the synthetic studies and biological
evaluation of chromone derivatives as potential lead compounds for the treatment of diseases
such as Mycobacterium tuberculosis, Malaria, and Diabetes.

Gaspar, A.; Matos, M. J.O.; Garrido, J.; Uriarte, E.; Borges, F.; Chem. Rev. 2014, 114, 4960-4992.
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Oxazole is a nitrogen and oxygen containing five membered rings with versatile biological
profile. It’s unsaturated analogue, oxazoline has gained attention of many researchers due to its
wide scope in the field of pharmaceutics, medicine, agriculture as well as polymer chemistry. It
has also displayed activities like anti-cancer, antimicrobial, antitubercular agent, Prostacyclin
receptor antagonists, CNS agent and many more. With this background, we interested to work on
economical, greener, and one-pot synthesis of 2-oxazolines from commercially available starting
materials. In this, one-step reaction of carboxamide with bromoethanol in microwave at 130 °C
for 40min (Thermal heating at 130 °C for 24 h) affording 2-oxazoline analogues in absence of
base, catalyst, and solvent. The scope of the present synthetic approach was further investigated
by selecting various haloalcohols and amide derivatives for synthesizing other heterocycles like
oxazine, dioxazine, and oxadiazine etc.. Proposed reaction mechanism for these conversions
suggests in-situ dehydrohalogenation followed by dehydration resulting into desired compound in
quality and quantity (up to 90% yield). Structures of the final compounds were confirmed by
analytical techniques such as NMR (*H, **C, HMBC, & HSQC), and FT-IR.

Graphical Abstract:
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Abstract: Phytochemical investigation of Justicia depauperata, a Cameroonian medicinal used in
folk medicine for the treatment of jaundice, liver affections and to cure certain cancers?, led to the
isolation of eleven new arylnaphthalide lignans (1-11), together with seven known compounds
(12—18). Their structures were elucidated mainly by extensive spectroscopic analysis and mass
spectrometry. Compounds 6 (ICso = 4.06 M) and 9 (ICso = 9.44 uM) displayed significant
cytotoxic activity against cervix carcinoma cell line KB-3-1, and were four and two times,
respectively more active than griseofulvin (ICso = 19.3 uM) used as the reference drug.
Additionally, the extract, fractions, and some of the isolates were screened for their antibacterial
and antioxidant activity. The results of the antioxidant screening showed that compounds 9 and 14
exhibited good activity with ICso values of 84.5 and 41.2 uM respectively. Furthermore, compound
14 with an ICso value of 41.2 uM was more active than trolox used as reference (ICso = 68.0 uM).
Regarding the antibacterial test, compound 6 showed the best activity in all the selected strains
(MIC ranging from62.5 to 31.25 wug/mL) excepted Pseudomonas aeruginosa HMS801.
Furthermore, compound 12 showed the best activity (MIC = 15.6 ug/mL) against P. aeruginosa
HMS801.Compounds 6 and 9 which displayed promising cytotoxic activity, were also docked and
the results obtained supported and delivered further insights on their cytotoxicity.
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Figure 1. Structures of compounds 1-18 from Justicia depauperata.

1. M. M. Sangaré, J. M. Atégbo, J. R. Klotoé, E. Attakpa, F. F. Guinnin, A. Z. Issotina,; K. Laye, J. Pharmacogn.
Phytochem. 2017, 6, 320-324.
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Tuberculosis (TB) is one of the leading causes of mortality rate worldwide.! Although there are
already a handful of anti-TB drugs which are in use presently, drug resistance against many
existing TB drugs and lack of treatment adherence due to excessive pill burden, remains a major
problem. Hence this project is aimed at synthesizing novel hybrid potential anti-TB drugs. The
new proposed potential drugs will be obtained by using a hybridization process (i.e. combining
two or more drugs into a single chemical entity to form a hybrid drug). 1, 3, 5 triazine will be used
as a middle linker of known amines, 4-aminoquinolines and TB drugs. Nucleophilic substitution

will be used as a general reaction of this project. 2
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This study explores the therapeutic potential of both single essential oils, including lavender, chamomile,
and bergamot, and blends of essential oils in managing anxiety and stress. Essential oils, known for their
aromatic and healing properties, have a rich history dating back to ancient civilizations. These oils are
extracted from various plant parts and have been used for centuries in diverse cultures for their potential
emotional and physical benefits. This research draws inspiration from the historical and geographical
origins of these essential oils. Lavender, with its Mediterranean roots, has a history steeped in its calming
properties, while chamomile, utilized in ancient Egypt, is associated with relaxation and soothing effects.
Bergamot, known for its citrusy allure, finds its origins in the Calabrian region. A randomized controlled
trial will be conducted, involving participants who report symptoms of anxiety and stress. The intervention
methods will encompass various application methods, including inhalation, topical application, and
aromatherapy. Blended essential oils, inspired by ancient practices and carefully formulated to leverage
the unique properties of each constituent oil, will be used alongside single essential oils. The study will
utilize standardized instruments to assess anxiety and stress levels both before and after the intervention.
This research aims to determine whether single and blended essential oil combinations. The findings of
this research will not only enhance our understanding of the practical applications of essential oils for
emotional well-being but will also pay homage to the historical and cultural roots of these natural remedies.
This insight may be of great value to individuals seeking ancient-inspired, natural remedies for managing

anxiety and stress

Fradelos E., Komini A, The Use of Essential Oils as a Complementary Treatment for Anxiety,
2014. American Journal of Nursing Science, 4: 1-5
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Diabetes mellitus, also known as diabetes, poses a great threat to global health due to the exponential death
rates caused by the disease. The rising prevalence of diabetes calls for innovative therapeutic approaches
needed for maintaining diabetes.*? Traditional medicines (derived from plants and animal extracts) have
gained considerable attention as an alternative and affordable treatment. Isolated plant compounds and their
modification have given possible candidates and drugs, i.e., Metformin, an antidiabetic drug isolated from
Galega officinailis.

Sclerocarya birrea (A.Rich.) Hochst., also known as Morula, has been reported as one of the medicinal
plants with antidiabetic activity.* However, bioactive compounds responsible for the activity have not yet
been reported until recently. Maharaj et al.® identified eight compounds responsible for the antidiabetic
activity, from which three were isolated and further tested. This study is conducted further to understand
the uses of this plant in enzyme-inhibition studies. Lead-like small-scale (300mg) extraction was prepared
from plant material. Conducted the a-glucosidase inhibitory assay for plant extract. The extract was
confirmed active. Method development and fractionation of the extract into a 96-well plate was performed
using high-performance liquid chromatography. The plate was then subjected to enzyme-inhibition studies.
The active wells will be analysed by LC-MS-MS to determine the structures of the active compounds. The
unknown compounds will be isolated by preparative HPLC, and the structures will be determined by NMR
and MS.
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