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All oral presentations for the 2019 QOMSBOC will be held in uOttawa’s new Learning Crossroads (CRX)
building located at 100 Louis Pasteur Ave, Ottawa, Ontario, K1N 9N3 in room C140. The mixer will be held
in the same building on Friday November 8, 2019. The poster session will be held in the UCU building, just
a short walk away from Learning Crossroads. The conference dinner will take place from 7:30-10pm on
Saturday November 10, 2019 at the Lowertown Brewery, located at 73 York St.

Toutes les présentations et pauses-cafés se tiendront au nouveau bâtiment Carrefour des apprentissages
(CRX) situé au 100 avenue Louis Pasteur, Ottawa, Ontario K1N 9N3 dans la salle 140. La session de poster
se fera dans le bâtiment UCU. Le cocktail de bienvenue aura lieu au bâtiment Carrefour des apprentissages
(CRX)vendredi 8 novembre 2019 et le banquet au Lowertown Brewery le samedi 9 novembre 2019.
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The university campus (and all buildings associated with this year’s QOMSBOC) is located in downtown
Ottawa and is easily accessed by public transport or by car from anywhere in the city. The closest public
transit station is the uOttawa light rail station on the Confederation Line. On Friday and Saturday, the
Confederation Line runs from 6:00 am to 2:00 am. On Sunday, the Confederation Line operates under
reduced service, starting at 8:00 am and running until 11:00 pm. 24-hour bus service is maintained across
the city from Rideau Station when the train is not operational. More information about Ottawa public
transport can be found on https://www.octranspo.com/en/.
Le campus universitaires et lieux associés à la conférence sont situés dans le centre-ville d’Ottawa et sont
facilement accessibles par transports publics ou par route. La station de train léger uOttawa sur la ligne
de la Confédération est la plus proche du lieu de la conférence et fonctionne de 6h00 à 2h00 le vendredi et
samedi. Attention, la ligne de la Confédération est en service de 8h00 à 23h00 le dimanche. Un service
de bus est opérationnel de la station Rideau 24h/24h quand le train n’est pas en service. Plus
d’informations sur les transports publics d’Ottawa sont disponibles au https://www.octranspo.com/fr/.

Learning Crossroads (CRX), University of Ottawa, 100 Louis Pasteur Ave, Ottawa, Ontario.
Carrefour des apprentissages (CRX) au 100 avenue Louis Pasteur, Ottawa, Ontario

- Cover work : ‘The Atomic Bond’, A. Cook, 2019.
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Welcome/ Bienvenue
Dear Students and Colleagues,
It is my great pleasure to welcome at uOttawa for the
2019 QOMSBOC. Now in its thirtieth year, this
conference is an excellent forum where graduate and
postdoctoral students can present their latest research,
exchange ideas and develop their professional network.
It is also a great opportunity for colleagues to discuss
latest trends in the field.

Over the years, QOMSBOC has established itself as an
essential conference in Ontario and Québec. This year,
the organizers have surpassed themselves to offer you a
high-quality program in which four plenary lectures will
be given by leading experts in the field of organic
synthesis, bioorganic and medicinal chemistry. More than 220 participants from 16 universities and 20
industries will be attending QOMSBOC in Ottawa to discuss their latest work.
I wish you a good conference and have a great weekend at uOttawa.
Louis Barriault, PhD
Dean, Faculty of Science
uOttawa

Chers Etudiants, chers Collègues,
C’est avec grand plaisir que je vous souhaite la bienvenue à l’Université d’Ottawa pour le QOMSBOC 2019.
Cette conférence, qui en est à sa 30eme édition, est un forum extraordinaire à l’occasion duquel les
étudiants gradués et les chercheurs postdoctoraux peuvent présenter leurs résultats de recherche les plus
récents, échanger des idées et développer leur réseau professionnel. C’est aussi une opportunité
formidable pour les collègues chercheurs de discuter des dernières avancées en chimie.
A travers les années, le QOMSBOC s’est affirmé comme une conférence de premier ordre en Ontario et au
Québec. Cette année, les organisateurs ont donné le meilleur d’eux-mêmes afin de vous offrir un
programme de haute qualité avec des conférences plénières dans les domaines de la synthèse organique,
de la chimie bioorganique et médicinale. Plus de 220 personnes provenant de 16 universités et de 20
compagnies seront présentes au QOMSBOC pour discuter de leurs travaux.
Bonne conférence et excellente fin de semaine à l’Université d’Ottawa !
Louis Barriault, PhD
Doyen de la Faculté des Sciences d’Ottawa
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As co-organizers, we welcome you to the 30th QOMSBOC conference! We are glad to host this edition
and believe that such a student-centric conference is as important as ever. Most importantly we want to
thank our sponsors, volunteers and uOttawa employees for their support and generosity with their time.
We also extend our thanks to our speakers, presenters and participants. We are indebted to past
organizers, for guidance and transfer of a healthy conference that the community always look forward to
year after year. As organizers, we are running a few experiments, such as a new format for the “banquet”
and the introduction of 5-minute presentations, and look forward to see the results! Your feedback is
welcome, we hope you enjoy the conference. Sincerely yours,
André Beauchemin, Fabien Gagosz, Stephen Newman
Chairs, QOMSBOC 2019

Bienvenue au 30e QOMSBOC! Comme co-organisateurs, il nous fait plaisir de tenir cette édition
et nous sommes convaincus de l’importance des conférences centrées sur les étudiants. Nous
voulons remercier nos commanditaires, volontaires et employé(e)s d’uOttawa pour leur support
et leur temps. Merci aussi à nos conférenciers, à notre conférencière, à nos présentateurs et
présentatrices, et aux participant(e)s. Un gros merci aux anciens organisateurs, qui nous ont légué
une conférence en santé, rassembleuse et inspirante. Cette année, nous faisons quelques essais :
un nouveau format pour le "banquet" et l’ajout de présentations plus courtes (5 min), et nous
avons hâte de voir les résultats. Vos commentaires sont toujours bienvenus, et nous espérons que
vous apprécierez la conférence. Bien à vous,
André Beauchemin, Fabien Gagosz, Stephen Newman
Présidents, QOMSBOC 2019
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Sponsors/ Commanditaires

We would like to acknowledge the generous financial support from our sponsors. Thank you for
supporting this event – your contributions to the training of the next generation of highly skilled scientists
will not go unnoticed.
Nous souhaitons remercier les généreux appuis financiers des différents commanditaires pour
l’organisation de cette conférence. Votre soutiens et contributions dans l’éducation de la nouvelle
génération de scientifiques hautement qualifiés sont indispensables.
Rhodium and Platinum Sponsors / Commanditaires Rhodium et Platine
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3- Banquet
The primary focus of the QOMSBOC is to support our students by providing them with a unique
opportunity to gain experience through the showcasing of their work. In the spirit of fostering this
philosophy, the banquet will take place on Saturday November 9, 2019 from 7:30-10 pm at the Lowertown
Brewery, 73 York Street. The Lowertown Brewery is approximately a 15-minute walk from the QOMSBOC
venue, and will proceed after the poster sessions at the University Centre (UCU).
Make sure to dress warm!

QOMSBOC donne l’unique opportunité aux étudiants de présenter leurs recherches dans un environnement
stimulant. Dans cet esprit, le banquet se tiendra à la brasserie Lowertown (73 rue York), qui est situé à
environ 15 min de marche de la conférence le samedi 9 novembre de 19h30 à 22h, après la session de
posters.
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Program/ Programme

Friday, November 8
5:30 pm 6:15

-

6:30 pm

Registration
Opening Remarks

CRX Lobby

Louis Barriault (FoS, uOttawa)
QOMSBOC organizers

CRX 140

Industrial Plenary Lecture PL1
Chair: Prof. Arturo Orellana

6:30

-

7:30 pm

CRX 140

Dr. Shawn Walker — Johnson Matthey
“Molecular Complexity as a Driver for Chemical
Process Innovation in the Pharmaceutical Industry”

Industrial Panel Discussion
Chair: Prof. André Beauchemin

7:30

-

8:30 pm

8:30

- 11:00 pm

David Marcoux (BMS), Shawn Walker (AMGEN),
Claudio Sturino (Paraza Pharma), Ho-Yan Sun
(Gilead), Jeff Albert (IntelliSyn), Claire Chatalova
(OmegaChem), Jonathan Hughes (Merck), Alyssa
Antropow (Celgene), Marc De Vleeschauwer
(Canadian Intellectual Property Office), Pierre Louis
Beaulieu (IRIC), Benjamin Machin (Alphora), Guy
Falardeau (NuChem)

CRX 140

Mixer

CRX Lobby

Registration
Oral presentations O1 - O10

CRX Lobby

Saturday, November 9
8:00

-

8:20 am

8:20

- 10:00 am

8:20 - 8:40 O1
8:40 - 9:00 O2

9:00 - 9:20 O3

9:20 - 9:25 O4

QOMSBOC 2019

Session 1

Chair: Prof. Marc Adler

Emilie Morin
Université de Montréal

John Hayward
University of Windsor

Michael West
University of Toronto

Katie Henderson
Queen's University

“A flow chemistry
macrocyclization”

solution

CRX 140
to

photochemical

“Electrophile or nucleophile? Towards a unified approach to
the synthesis of 2-substituted resorcinarenes”
“Synthesis of nitrile bearing quaternary centers by an
equilibrium-driven transnitrilation and anion-relay
strategy”
“State of sustainability in Canadian organic chemistry
textbooks”
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9:25 - 9:30 O5

9:30 - 9:35 O6

9:35 - 9:40 O7

9:40 - 9:45 O8
9:45 - 9:50 O9
9:50 - 9:55 O10

Chirag Apte
University of Toronto

Jean-Philippe Fontaine
Université de Sherbrooke

Leah McMunn
University of Ottawa

Tristan Chidley
University of Waterloo

Ros Jansen-van Vuuren
Queen's University

Ryan Barrett
McGill University

10:00

- 10:20 am

10:20

- 11:00 am

10:20 - 10:40 O11
10 :40 – 11 :00 O12

Melodie Mallais
University of Ottawa

12:00

-

1:20 pm

1:20

-

3:00 pm

1:20 - 1:40 O13
1:40 - 2:00 O14
2:00 - 2:20 O15
2:20 - 2:25 O16
2:25 - 2:30 O17
2:30 - 2:35 O18

QOMSBOC 2019

“The use of novel aryl nitrile and aryl amide
glucopyranosides as ice recrystallization inhibitors for
human red blood cells”
“Blue LED-initated cyclopropanation of iodonium ylides and
alkenes”
“CO2-responsive superabsorbent copolymer hydrogels”
“Diazepene carboxylate organocatalysis of tandem oxycope rearrangement-conjugate addition reactions”

CRX Lobby
Session 2

Chair: Prof. Mike Organ

University of Waterloo

- 12:00 pm

“Cyclization cascade followed by non-usual indoline
formation towards the synthesis of enantioenriched
aspidospermatan alkaloids”

Coffee Break
Oral presentations O11 - O12

Geoffrey Sinclair

11:00

“Grafting bis(heteroaryl) motifs into ring structures through
a redirected mechanism”

“ipso-Arylative Polycondensation for the Synthesis of
Bithiazole-based Conjugated Polymers”
“Investigating the mechanism of protection afforded by
isotopically-reinforced polyunsaturated fatty acids”

Academic Plenary Lecture PL2
Prof. Paul Wender — Stanford University
“Therapeutic Function Through Synthesis – Informed
Design : Approaches to HIV/AIDS Eradication and
Cancer Immunotherapy”

Lunch & Poster setup
Oral presentations O13 - O22
Chair: Dr. Stephane Dorich

Ryan Ivanovich
University of Ottawa

Dustin Duncan
McGill University

Egor Larin
University of Toronto

Zainab Shakeel
Ryerson University

Philip Eckert
University of Ottawa

Suresh Vutla
Université de Montréal

CRX 140

CRX 140

CRX Lobby & UCU
Session 3

CRX 140

“Single electron alpha-elimination: Photoredox illuminates
a radical approach to triplet nitrenes”
“Synergistic Effects of pH on the Activity of the Antibacterial
Metabolite Itaconate”
“Intramolecular CuI-catalyzed interruption click-acylation
domino reaction”
“Silyloxy Porphyrin Silanes: Tunable 3-dimensional photoand electroactive compounds”
“Investigating product inhibition in Negishi couplings”
“Substituted N-aminoimidazole-2-one mimics of peptide
turn backbone geometry and side chain function”

11

30TH QUEBEC/ONTARIO MINI-SYMPOSIUM IN BIOORGANIC AND ORGANIC CHEMISTRY
UNIVERSITY OF OTTAWA, NOVEMBER 8 TO 10, 2019

2:35 - 2:40 O19
2:40 - 2:45 O20
2:45 - 2:50 O21

2:50 - 2:55 O22

Mai-Jan Tom
Queen's University

Rick Fu
University of Toronto

Ariel Buchler
University of Ottawa

Kaitlyn Margison
University of Ottawa

3:00

-

3:20 pm

3:20

-

4:00 pm

3:20 - 3:40 O23
3:40 - 4:00 O24

4:00

-

“Hydrogen bond directed L to D conversion of amino acids”
“Development and evaluation of selective radiotracers for
matrix metalloproteinase-13 to identify high-risk
atherosclerosis”
“Strain-promoted cycoaddition of trans-cyclooctene and
nitrones as a tool for biorthogonal labelling”

Coffee Break
Oral presentations O23 - O24

CRX Lobby
Session 4

Chair: Prof. Derek Pratt

Ifenna Mbaezue
McGill University

Martin Hébert
University of Ottawa

5:00 pm

“Chemoselective nickel-catalyzed hydrogenation: Synthesis
of substituted aromatic amines”

CRX 140

“P-chiral, N-sulfonamide Bronsted acids with an
intramolecular hydrogen bond interaction that modulates
organocatalysis”
“Towards the total synthesis of Ginkgolide C”

Academic Plenary Lecture PL3
Prof. Bo Li — UNC-Chapel Hill

CRX 140

“Mighty chemistry of bacterial small molecules”

5:15
7:30

- 7:15 pm
- 10:00 pm

Poster Session
Conference Dinner

UCU Hall
Lowertown Brewery

Sunday, November 10
8:20

- 10:20 am

8:20 - 8:40 O25

8:40 - 9:00 O26

9:00 - 9:20 O27
9:20 - 9:40 O28
9:40 - 10:00 O29
10:00 - 10:20 O30

10:20

QOMSBOC 2019

Oral presentations O25 - O30

Virginie Carreras
Université Laval

Jackie Wu
Western University

Zihang Qiu
McGill University

Jignesh Patel
Queen's University

Chaitra Shetty
Université Concordia

Ryan Moreira
University of Waterloo

- 10:40 am

Session 5

Chair: Dr. Dana Winter

Coffee Break

CRX 140

“Enantioselective CuI catalyzed insertion reaction of CF3diazo compounds into Si-H bonds”
“Functionalized Tetrahydropyridines via Lewis Acid
Promoted [4+2] cycloaddition of donor-acceptor
cyclobutanes and nitriles”
“Direct conversion of phenols to primary anilines with
hydrazine catalyzed palladium”
“Dancing with the directed metalation group (DMG):
Regioselective functionalization of N-heteroaromatics”
“Smart Micelloplexes for Dual Acid/Reduction-Responsive
Disassembly-mediated Gene Silencing”
“Total synthesis of A54145D”

CRX Lobby
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10:40

- 11:20 am

Oral presentations O31 - O32
Chair: Prof. Ben Rotstein

10:40 - 11:00 O31

Audrey Gilbert

11:00 - 11:20 O32

Ryan Simard

11:20

Université Laval

Université de Montréal

- 12:20 pm

12:30

CRX 140

“Silver promoted synthesis of SF5-containing oxazolines and
lactones”
“A new generation of sialyl lewis X glycomimetics bearing a
bicyclic 3-O, 4-C-fused galactopyranoside scaffold”

Academic Plenary Lecture PL4
Prof. Bill Morandi — ETH Zurich

Closing Remarks

Session 6

CRX 140
CRX 140

Poster Presenters

We invite all poster presenters to put up their posters during Saturday’s lunch
break or during Saturday afternoon. Please find your assigned poster number, which will correspond to a
numbered poster board in the Jock-Turcot University Centre (UCU) located at 85 University Private.
Posters should be removed from the poster boards following the poster session – they may be rehung
inside of the CRX building.
Présentateurs de posters : S’il vous plait, utiliser le numéro de panneau assigné à votre abstract. La session
de poster se déroula dans le bâtiment Centre Universitaire Jock Turcot (UCU), situé au 85 University
Private.

Oral Presenters We invite all oral presenters to arrive 15 min ahead of their session during the coffee
break or lunch break to add their presentations to the main computer in the lecture hall (CRX 140).
Présentateurs oraux : nous vous prions d’arriver 15 min avant le début de votre session, pendant la pausecafé, pour télécharger votre présentation sur l’ordinateur principal (CRX 140).

QOMSBOC 2019
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5- Plenary lectures and biographies/ Conférences plénières et
biographies
Shawn Walker, Vice President of Development Operations,
Johnson Matthey

Shawn D. Walker is currently Vice President of Development Operations at Johnson Matthey. This role
within the Health Sector includes oversight of the global Chemical Development, Analytical Development
and Solid State Sciences organizations. Previously, Shawn served as Director of Process Development at
Amgen, leading a group responsible for the development manufacturing processes for small molecule,
peptide, siRNA, and hybrid modalities. Shawn has served on a number of professional committees
including the Board of Directors of the Enabling Technologies Consortium and the Steering Committee for
the Machine Learning for Pharmaceutical Discovery & Synthesis Consortium. Shawn obtained a B.Sc. in
Chemistry from McGill University, a Ph.D.in Organic Chemistry from the University of British Columbia and
completed post-doctoral research at the Massachusetts Institute of Technology.
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PL1: Molecular Complexity as a Driver for Chemical Process Innovation in the
Pharmaceutical Industry
Presented by Dr. Shawn Walker
The molecular complexity of Amgen’s synthetic drug candidates has continued to rise over the past
decade. This trend is consistent with the view that small molecule structural complexity may be correlated
to more desirable attributes including (i) enhanced protein binding selectivity; (ii) increased solubility via
disruption of planarity/symmetry; and (iii) higher success rates during drug discovery and development.
Accordingly, there is a need for new chemical technology to address the gaps in synthetic capabilities
revealed by a modern small molecule portfolio. This includes the need for new, robust and selective
processes that are amenable to scale-up and that can be rapidly transferred from the lab to the plant
across a global manufacturing network. This presentation will provide an overview of process
development at Amgen with selected cases studies to illustrate the challenges faced in developing novel
chemical processes for the manufacture of active pharmaceutical ingredients.
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Paul Wender, Francis W. Bergstrom Professor of Chemistry, Stanford University
Department of Chemical and Systems Biology
Stanford, CA 94305 USA
https://web.stanford.edu/group/pawender/

Paul Wender served on the faculty at Harvard University before assuming his current position at Stanford
University. He was a cofounder of CellGate, a drug delivery company, and contributed to the founding of
or served as an advisor to other biotech companies based on his research. He currently leads an ambitious
group of talented coworkers dedicated to the design, synthesis, biological and clinical evaluation of drug
leads and delivery systems addressing a cure for HIV/AIDS, a platform for enhance CAR T and NK cell
therapies, treatments for Alzheimer’s and neurological disorders, overcoming resistant cancer, new
approaches to resistant infections, a universal flu vaccine, therapeutic vaccinations, and other clinical
goals.

QOMSBOC 2019

16

30TH QUEBEC/ONTARIO MINI-SYMPOSIUM IN BIOORGANIC AND ORGANIC CHEMISTRY
UNIVERSITY OF OTTAWA, NOVEMBER 8 TO 10, 2019

PL2: Therapeutic Function Through Synthesis-informed Design:
Approaches to HIV/AIDS Eradication and Cancer Immunotherapy
Presented by Dr. Paul Wender
Our research seeks to create function through synthesis-informed design, often inspired by natural
products and directed at unsolved medical problems. This lecture will focus on the meeting of virology
and immunology enabled by synthesis-informed design and directed at an as yet unachieved goal of
eradicating HIV/AIDS and the use of our own cells to make agents that elicit an immune response to
prevent or cure cancer. These seemingly disparate function-oriented synthesis studies (Accts. 2015) are
based on a unifying strategy involving the use of small molecules or mRNA delivery to induce protein
expression. For an HIV/AIDS cure, prostratin, bryostatin and their analogs are used as epi-genetic
modulators to induce cell activation, protein expression and thus immunological clearance of reservoir
cells that harbor the HIV virus, thereby eliminating the source of chronic HIV reinfection. This approach
with current antiretroviral therapy would lead to a cure. We have now reported and will update in this
lecture clinical supply impacting syntheses of prostratin (Science 2008), bryostatin (Science 2018) and
their analogs (e.g. ACS Central Sci. 2018) as well as their activities (e.g., PLoS Pathogens 2017, Virology
2018). Significantly bryostatin is also proposed for imminent clinical evaluation as a platform technology
to enhance CAR-T cell cancer immunotherapy targeting CD22. In collaboration with the Waymouth and
Levy Groups, we also devised an alternative approach to protein induction based on the use of a new gene
delivery platform (CARTs: PNAS 2017, 2018, 2018) that enables delivery of mRNA and thus control of
protein expression in cells and live animals. As will be presented in this lecture, we have found that this
CART-RNA technology can be organ targeted and can be used to prevent or cure cancer in mice.

•“Scalable synthesis of bryostatin 1 and analogs, adjuvant leads against latent HIV” Science 2017, 218.
•“Molecular Dynamics Simulations Reveal Ligand-controlled Positioning of a Peripheral Protein Complex
in Membranes” Nature Comm. 2017, 8, 6.
•“REDOR NMR Reveals Multiple Conformers for a Protein Kinase C Ligand in a Membrane Environment”
ACS Central Science, 2018, 4 (1), pp 89–96.
•“In vivo activation of latent HIV with a synthetic bryostatin analog effects both latent cell "kick" and “kill"
in strategy for virus eradication” PLoS Pathogens 2017 13(9): e1006575.
•“Clinical correlates of HIV-1 DNA and inducible HIV-1 RNA reservoirs in peripheral blood in children with
perinatally acquired HIV-1 infection with sustained virologic suppression for at least 5 years” Clinical
Infectious Diseases 2019, https://doi-org.stanford.idm.oclc.org/10.1093/cid/ciz251
•“Combinations of isoform-targeted histone deacetylase inhibitors and bryostatin analogues display
remarkable potency to activate latent HIV without global T-cell activation.” Nature Scientific Reports 2017
7: 7456.
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•“Charge-altering releasable transporters (CARTs) for the delivery and release of messenger RNA in living
animals” Proc. Natl. Acad. Sci. USA 2017 E448-456.
•“Enhanced mRNA delivery into lymphocytes enabled by lipid-varied libraries of charge-altering
releasable transporters” Proc. Natl. Acad. Sci. USA 2018, 115 (26), E5859-E5866.
•"Functional DNA Delivery Enabled by Lipid-Modified Charge-Altering Releasable Transporters (CARTs)"
Biomacromolecules 2018 19 (7), pp 2812–2824.
•“mRNA Vaccination with Charge-Altering Releasable Transporters elicit human T cell responses, and
Cures Established Tumors in mice” Proc. Natl. Acad. Sci. USA 2018 115 (39), E9153-E9161.
•“Local OX40L, CD80, and CD86 mRNA delivery kindles global anti-cancer immunity” Cancer Research
2019, vol 79 (7), 1624-1634.
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Bo Li, Associate Professor, University of North Carolina at Chapel Hill
https://li.chem.unc.edu

Bo Li is an Associate Professor in the Department of Chemistry and the Department of Microbiology and
Immunology at the University of North Carolina at Chapel Hill. She earned her B.S. in biological sciences
from Beijing University and her Ph.D. in biochemistry from the University of Illinois at Urbana-Champaign.
As a graduate student, she trained with Prof. Wilfred van der Donk in chemical biology and enzyme
chemistry. She conducted postdoctoral research in the laboratory of Prof. Christopher T. Walsh at Harvard
Medical School as a Jane Coffin Childs Fellow. Li’s group integrates chemistry and genomics to identify
novel natural products and unravels the mechanisms by which these molecules act against living
organisms.
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PL3: Mighty Chemistry of Bacterial Small Molecules
Presented by Dr. Bo Li
Bacteria live a rich metabolic life. They synthesize a remarkable array of small molecules or natural
products that exhibit intriguing chemical structures and potent biological activities. These molecules are
widely used as life-saving medicine and tools to study biology. I will discuss our efforts to decipher the
chemistry, mode of action and biosynthesis of small molecules possessing unique structures and potent
antimicrobial activity. For example, we have identified a new mode of action for the disulfide-containing,
broad-spectrum antibiotic holomycin involving inhibition of metalloenzyme activity via metal-ion
chelation. We are exploring this mechanism to control multidrug-resistant bacterial infections. I will also
discuss the identification of novel small molecules combining genomics and chemistry.
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Bill Morandi, Associate Professor, ETH Zürich
https://morandilab.com
morandib@ethz.ch

Bill Morandi studied at the ETH Zürich from 2003–2012, earning a B.Sc. in Biology, a M.Sc. in Chemical
Biology and a PhD in Organic Chemistry working with Prof. Erick M. Carreira. After a postdoc with Prof.
Robert H. Grubbs at CalTech, he led an independent Max Planck Research Group from 2014–2018 at the
Max-Planck-Institut für Kohlenforschung in Germany. Since July 2018, he is a tenured Associate Professor
at the ETH Zürich where he holds a chair in synthetic organic chemistry. His independent research program
targets the development of new concepts in catalysis, with a particular emphasis on employing
inexpensive and sustainable catalysts to transform broadly available feedstocks, such as polyols and
hydrocarbons, into valuable building blocks for applications in medicine and materials science.
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PL4: Shuttle Catalysis – a Conceptual Blueprint for
Reversible Functional Group Transfer
Presented by Dr. Bill Morandi
Catalytic reversible reactions, such as alkene metathesis and transfer hydrogenation, have had an
auspicious impact on the molecular sciences. This presentation will describe our efforts to develop related
“shuttle catalysis” reactions for the functionalization and defunctionalization of organic compounds.1-5
These reactions avoid the use of toxic reagents (e.g. HCN, CO) through the reversible transfer of chemical
moieties between organic molecules. Shuttle catalysis has further been employed in the development of
novel C–X (X = S, P) bond metathesis reactions that can help to address significant synthetic challenges
across the molecular sciences.

(1) Xianjie Fang, Peng Yu, Bill Morandi, Science 2016, 351, 832.
(2) Xianjie Fang, Bastien Cacherat, Bill Morandi, Nat. Chem. 2017, 9, 1105.
(3) Benjamin N. Bhawal, Bill Morandi, ACS Catal. 2016, 6, 7528.
(4) Zhong Lian, Benjamin N. Bhawal, Peng Yu, Bill Morandi, Science 2017, 356, 1059.
(5) Yong Ho Lee, Bill Morandi, Nat. Chem. 2018, 10, 1016.
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Campus Map / Carte du campus

Interactive campus map available at https://maps.uottawa.ca/
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Points of Interest in Ottawa / Tourisme à Ottawa
Parliament Hill – Built in the style of gothic revival architecture, an array of buildings house the
Canadian government. For good luck, toss a coin in the Centennial flame fountain! Note: The
Centre block is currently under renovation and cannot be visited.
La colline du parlement : construit dans un style néogothique, les différents bâtiments abritent le
gouvernement du Canada. Jetez une pièce dans la fontaine centenaire pour la bonne fortune !
Note : le bâtiment central est actuellement en construction et ne peut être visiter.

Rideau Canal – UNESCO World Heritage Site. 202 km long canal that remains operational for
boating during the summer. Once the canal freezes, it becomes the largest skating rink in the
world! Paths and parks flank both sides of the canal.
Le canal Rideau : site inscrit au patrimoine mondial d’UNESCO. Long de 202km et bordé de
chemins piétonniers et parcs, le canal Rideau sert à la navigation fluviale pendant l’été. En hiver,
le canal devient la plus longue patinoire du monde !
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ByWard market – Historic farmers’ market. Specialty stores, coffee shops, bars, restaurants,
clubs, and 24 hour diners. In Ontario, last call is 2:00 am.
Le marché By : restaurants, cafés, bars et discothèques. Attention, le dernier service est à 2h00
en Ontario.

Rideau Centre – Large central mall located between the ByWard market and the University of
Ottawa. Open Friday/Saturday 9:30-21:00 and Sunday 11:00-18:00.
Le Centre Rideau : Grand centre commercial situé entre le marché By et l’université d’Ottawa. Le
centre est ouvert de 9h30 à 21h les vendredis et samedis et de 11h à 18h les dimanches.
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Central Experimental farm – A large operational farm in central Ottawa that focuses on
research of agriculture and horticulture. Has ornamental gardens, an arboretum, and a wildlife
garden. Borders Dow’s lake, an artificial lake, which is connected to the Rideau Canal.
Ferme expérimentale : grand centre de recherche situé sur les rives du lac Dow au cœur d’Ottawa.
Les recherches effectuées se concentrent sur le futur de l’agriculture et horticulture.

Gatineau park – Massive regional park located in Gatineau, Quebec. Not easily accessible by
public transit. Many walking trails and parkways for viewing fall colours. Highlights include Pink
Lake and King Mountain.
Le parc de la Gatineau : grand parc régional situé à Gatineau au Québec (attention, le site n’est
pas accessible en transport en commun). Le parc comporte de multiples chemins de randonnées
pour admirer les couleurs de l’automne, en particulier autour du lac Pink et la colline du roi.
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The Confederation line – An electric light rail line that runs from Blair (East) to Tunney’s Pasture
(West). The line consists of 13 stations, spanning 12.5 km through central Ottawa. Through
Downtown, the Confederation line travels underground in a 2.5 km tunnel that stretches from
LeBreton Flats to Waller Street. The central downtown stations- Lyon, Parliament and Rideau, all
have escalators and elevators which provide simple access to street level.

Trains will arrive at every station every 5 minutes or less at peak times. The lowest frequency
service will be after midnight and during some weekend time periods, in which trains will be 15
minutes apart. The entire 12.5 km distance between Blair and Tunney’s pasture can be covered
in 25 minutes.
Ticket machines will be located at every station and will accept cash, debit and credit cards. To
access the platforms, your fare will need to be presented to a gate. Simply tap your fare and the
gate will open. Exiting the stations does not require the tapping of fare, the barriers will
automatically open as you walk through them.

Additional information regarding the O-Train can be found at https://www.octranspo.com/en/ready-forrail/
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La Ligne de la Confédération : ligne de train léger fonctionnant de la station Blair (à l’Est) à Tunney’s
Pasture (à l’Ouest). La ligne consiste en 13 stations et d’une longueur de 12.5 km traverse Ottawa. La ligne
possède une partie souterraine de 2.5 km, entre les rues LeBreton Flats et Waller. Les stations Lyon,
Parlement et Rideau possèdent toutes des escalators et ascenseurs pour se rendre au niveau de la rue.

Les trains arrivent environ toutes les 5 min (ou moins) pendant les périodes de pointes. Le service minimum
commence après minuit (ou pendant certaines périodes pendant la fin de semaine), où le temps d’attente
entre chaque train est de 15 min. Il faut compter 25 mi de trajet pour parcourir la totalité de la ligne.
L’achat de billets se fait à l’aide de machines présentes dans chaque station où billets, cartes de débits et
crédits sont acceptés. Vous devez payer les frais pour accéder aux plateformes : il suffit de simplement
présenter le billet aux portes. Pour sortir des stations, il n’est pas nécessaire de présenter son billet, les
portes s’ouvriront automatiquement.

Plus d’informations sont disponibles sur : https://www.octranspo.com/fr/ready-for-rail/
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Abstracts – oral presentation/ Résumés – présentations orales
O1 A Flow Chemistry Solution to Photochemical Macrocyclization
É. Morin, S. K. Collins
*Department of Chemistry, Université de Montréal, Montréal, Qc, Canada
shawn.collins@umontreal.ca

Macrocyclization reactions often require high dilution to favor the formation of macrocycle
overoligomers. The dilution is an issue with photochemical reactions because larger reaction volumes
decrease the surface area for irradiation and results in poor irradiation. We have developed a novel
reactor that mimics slow addition processes for use in continuous flow. The potential of the reactor is
demonstrated by formation of macrocyclic disulfides using the organic dye eosin Y in the presence of
oxygen. The potential for scale up is being pursued by connecting multiple reactors in series.
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O2 Electrophile or Nucleophile? Towards a Unified Approach to the Synthesis
of 2-substituted Resorcinarenes
John J. Hayward1, Lavleen Mader,1 Michael Reynolds,1 N. Kodiah Beyeh,2 ,*John F. Trant1 ,*
1
University of Windsor, Windsor, Ontario, Canada.
2
Oakland University, Rochester, Michigan, USA
jhayward@uwindsor.ca
Resorcinarenes are macrocyclic oligomers with a bowl-shaped topology that are widely applied in hostguest chemistry; they have found applications in catalysis, sensors and in the design supramolecular
assemblies. The ready accessibility of simple resorcinarenes has helped to contribute to the rapid
proliferation of this field. However, this field remains limited to simpler compounds without reliable
methods of synthesis that yield macrocycles with more diverse substitution patterns. Of particular note
are the synthesis of resorcinarenes with electron-withdrawing groups at the 2-position of the aromatic
rings, as this has a direct effect on both the electronic environment of the cavity and the strength of
the hydrogen bonding of the adjacent hydroxy groups. In this presentation the Trant group’s research
on resorcinarene systems will be reported. In particular, our approaches towards a general method of
synthesis for an electronically diverse list of ring systems will be described, and their use illustrated
within representative host-guest chemistry.
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O3 Synthesis of Nitrile-Bearing Quaternary Centers by an Equilibrium-Driven
Transnitrilation and Anion-Relay Strategy
S. Alazet, M. S. West, P. Patel, and S. A. L. Rousseaux
Davenport Research Laboratories, Department of Chemistry, University of Toronto,80 St. George
Street, Toronto, Ontario M5S 3H6, Canada
michaels.west@mailutoronto.ca
Nitrile-containing compounds are of interest to the organic and medicinal communities due to their use
as synthetic intermediates and their presence in pharmaceutical compounds[1,2].These products are
traditionally accessed via the use of toxic CN sources[1].Consequently, there are considerable efforts
to develop methods to access these products in a safe and efficient manner[3].Herein, we report the
use of 2-methyl-2-phenylpropanenitrile as a non-toxic source of electrophilic CN for the synthesis of
nitrile-bearing quaternary centers[4]. This reaction proceeds via a thermodynamic transnitrilation
reaction and subsequent anion-relay cascade to afford the gem-difunctionalized nitrile products
beginning from alkyl lithium reagents. Reaction development, mechanistic details and the scope of this
transformation will be discussed.

References
1. a) Rappoport, Z. Chemistry of the Cyano Group, Wiley, London,1970; b) Larock, R. C.
Comprehensive Organic Transformations: A Guide to Functional Group Preparations, Wiley, New
York, 1989.
2. Fleming, F. F.; Yao, L.; Ravikumar, P. C.; Funk, L.; Shook, B. C. Nitrile-Containing Pharmaceuticals:
Efficacious Roles of the Nitrile Pharmacophore. J. Med. Chem. 2010, 53, 7902–7917.
3. a) Murahashi, S.Science ofSynthesis: Three Carbon-Heteroatom Bonds: Nitriles, Isocyanides, and
Derivatives, Vol. 19, Georg Thieme, Stuttgart,2004; b) Schareina, T.; Zapf,A.; Beller, M. Potassium
hexacyanoferrate(II)–a New Cyanating Agent for the Palladium-Catalyzed Cyanation of Aryl Halides.
Chem. Commun. 2004, 1388–1389.
4. Alazet, S.; West, M. S.; Patel, P.; Rousseaux, S. A. L. Synthesis of Nitrile-Bearing Quaternary Centers
by an Equilibrium-Driven Transnitrilation and Anion-Relay Strategy. Angew. Chem. Int. Ed. 2019, 58,
10300–10304.
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O4 State of sustainability in Canadian organic chemistry textbooks
K. Henderson, A. Bongers
Queen's University Department of Chemistry, Kingston, Canada
katie.henderson@queensu.ca
Chemistry has a central role to play in solving global challenges and ensuring a sustainable future, and
research into green technologies and sustainable science has received considerable attention and
funding at Canadian universities [1-4]. However, the current state of sustainability in Canadian
chemistry curricula is unknown. It is unclear if chemistry curricula are aligned to address goals in
responsible and sustainable innovation. To address this, we are conducting research to assess the
current state of sustainability inorganic chemistry textbooks used in Canada. Resources in green
chemistry, educational sustainable development literature, and modern chemistry curricular design
frameworks are being used to tackle this problem[5-8].This content analysis involves direct comparison
to the ACS Green Chemistry Principles, with the goal of identifying conceptual gaps in the content for
sustainable development[9].Once gaps in the curriculum are brought to light, they can be addressed in
the classroom and by designing new open educational resources. This project creates the potential for
the Chemistry Department to set an example for other Queen’s departments as well as for other
universities nation-wide.
References
1. Matlin, S. A.; Mehta, G.; Hopf, H.; Krief, A. The Role of Chemistry in Inventing a Sustainable
Future. Nat. Chem. 2015, 7(12), 941–943
2. Matlin, S.; Mehta, G.; Hopf, H. Chemistry Embraced by All. Science 2015, 347(6227), 1179
3. Matlin, S. A.; Mehta, G.; Hopf, H.; Krief, A. One-World Chemistry and Systems Thinking. Nat.
Chem. 2016, 8(5), 393–39
4. Cortese, A. D. The Critical Role of Higher Education in Creating a Sustainable Future. Plan.
High. Educ. 2003
5. Mahaffy, P. G.; Krief, A.; Hopf, H.; Mehta, G.; Matlin, S. A. Reorienting Chemistry Education
through Systems Thinking. Nat. Rev. Chem. 2018, 2(4), 012
6. Green Chemistry Education Roadmap-American Chemical
Societyhttps://www.acs.org/content/acs/en/greenchemistry/students-educators/educationroadmap.html (accessed Oct 7, 2018)
7. Haack, J. A.; Hutchison, J. E. Green Chemistry Education: 25 Years of Progress and 25 Years
Ahead. ACS Sustain. Chem. Eng. 2016, 4(11), 5889–589
8. Mahaffy, P.G.; Holme, T. A.; Martin-Visscher, L.; Martin, B. E.; Versprille, A.; Kirchhoff,M.;
McKenzie, L.; Towns, M. Beyond “Inert” Ideas to Teaching General Chemistry from Rich
Contexts: Visualizing the Chemistry of Climate Change (VC3). J. Chem. Educ. 2017, 94(8),
1027–1035
9. Holt, D. Getting to the Core of Green Chemistry
Educationhttps://communities.acs.org/community/science/sustainability/green-chemistrynexus-blog/blog/2016/05/18/getting-to-the-core-of-green-chemistry-education (accessed Oct
8,2018).
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O5 Grafting bis(heteroaryl) motifs into ring structures through a redirected
mechanism
C. N. Apte, D. B. Diaz, A. K. Yudin
Davenport Research Laboratories, Department of Chemistry, University of Toronto,
Toronto, Canada
chirag.apte@mail.utoronto.ca
The synthesis of bis-heteroaryl systems is typically achieved through Ullman-type cross-coupling of pre
functionalized substrates or multi-step condensation approaches. Our group previously utilized(Nisocyanoimino)triphenylphosphorane (Pinc)to generate oxadiazole-containing peptidic macrocycles,
which have improved conformational stability over their homodetic counterparts[1, 2](Fig. A).In the
present work ,N-azole nucleophiles such asimidazoles, triazoles and tetrazoles were found to be
competent nucleophiles to effect cyclization ,rerouting the reaction to generate a pyrazole instead of
an oxadiazole(Fig. B).A notable example involves the use of the imidazole side-chain in histidine, which
allows for the cyclization of histidine-containing linear peptides. The resulting peptidic macrocycles(13to22-membered) contain bis-heteroaryl grafts with a distinct unnatural connectivity–a 3,4-substituted
heterocycle as opposed the biosynthetically derived 2,4-subsitution[3].The small6-and 7memberedrings synthesized represent a novel class of fused nitrogen-rich heterocyclic systems(Fig.
C).This method allows for facile access to densely functionalized bis-heteroaryl motifs.

References
1.Frost, J. R.; Scully, C. C. G.; Yudin, A. K. Nat. Chem. 2016, 8, 1105-1111.
2.Appavoo, S. D.; Kaji, T.; Frost, J. R.; Scully, C. C. G.; Yudin, A. K. J. Am. Chem. Soc. 2018, 140 (28),
8763–8770.
3.Roy, R. S.; Gehring, A. M.; Milne, J. C.; Belshaw, P. J.; Walsh, C. T.; Roy, R. S.; Gehring,A. M.; Milne, J.
C.; Belshaw, P. J.; Walsh, C. T. Nat. Prod. Rep. 1999, 16 (2), 249–263
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O6 Cyclization cascade followed by non-usual indoline formation towards the
synthesis of enantioenriched aspidospermatan alkaloids
J.Fontaine, C. Hauduc, and G. Bélanger*
Université de Sherbrooke, Sherbrooke, Canada
jean-philippe.fontaine@usherbrooke.ca
Indole and its bioisosteres are recognized as biologically active functional groups and are found in a
wide variety of alkaloids and drugs. The strategy generally used for the synthesis of aspidospermatan
indole alkaloids is to begin with the indole portion and then construct the rest of the molecule around
it. [1] Over the last years, our research group developed a one-pot sequence of Vilsmeier-Haack
cyclization and non-stabilized azomethine ylide intramolecular (3+2) cycloaddition to rapidly increase
the molecular complexity. We have already applied this strategy to effectively synthesize an advanced
tricyclic intermediate for the synthesis of racemic tubotaiwine and congeners [2].A major advantage of
cyclization cascades resides in the control of the absolute configuration of all stereogenic centers,
induce by only one stereogenic center on the cascade precursor. Recently, different approaches have
been successfully explored to allow a non-racemic synthesis of this key step precursor using Evans
auxiliaries. Another objective of this project is the incorporation of indoline at the end of synthesis.
Because of ring strain, known methods based on thermodynamic enolization (e.g. Fischer) are not
suitable. To address this problem, we proposed an approach consisting of anoxidative radical
decarboxylation and trapping with an adjacent aniline. The radical cyclization is first developed on
model compounds and will then be applied in the total synthesis

References
1. Martin, C. L.; Overman, L. E.; Rohde, J. M. J. Am. Chem. Soc. 2010, 132, 4894-4906.
2. Hauduc, C.; Bélanger, G. J. Org. Chem. 2017, 82, 4703-4712
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O7 The use of novel aryl nitrile and aryl amide glucopyranosides as ice
recrystallization inhibitors for human red blood cells
Leah E. McMunn1, Robert N. Ben*1
1
University of Ottawa, Department of Chemistry and Biomolecular Sciences,
D'Iorio Hall, 10 Marie Curie, Ottawa, Canada
lmcmu087@uottawa.ca
Cryopreservation (storage from -80 °C to -150 °C) of human red blood cells (RBCs) can extend their shelf
life from a maximum of 42 days to 10 years [1,2]. In North America, RBCs are suspended in a 40%
solution of glycerol during cryopreservation to ensure high post-thaw recoveries [3]. However, before
a thawed unit of RBCs can be transfused to a patient it must be deglycerolized to avoid intravascular
hemolysis. This time-consuming process precludes the use of cryopreserved RBCs in emergency
situations [3].
Our laboratory recently reported the ability of small molecule ice recrystallization inhibitors (IRIs) to
effectively cryopreserve RBCs. These IRIs control ice crystal growth during the thawing of cryopreserved
cells and can protect the RBCs from mechanical damage [4,5]. One of the most effective IRIs for RBCs
is p-bromophenyl-β-d-glucopyranose, which enables the cryopreservation of RBCs using only 15%
glycerol. While this allows for a faster deglycerolization, it significantly increases osmotic fragility [5,6].
An azido-based analogue is able to mitigate this problem, however its instability makes it unsuitable for
clinical applications [6].
This research describes the rational design and synthesis of aryl nitrile and aryl amide glucopyranose
derivatives to build from the previous work. These compounds are found to be active IRIs (m-cyano IC50
= 25 mM, p-carbamoyl IC50 = 37 mM), making them excellent candidates for testing in RBCs. The Raman
active nitrile compounds can also be used for label-free live-cell imaging using CARS microscopy during
the cryopreservation process to provide insight into ice recrystallization and the resulting cellular injury.

References
(1)
Vox Sang. 2000, 79, 168–174. https://doi.org/10.1159/000031236.
(2)
Tissue Engineering II. In Advances in Biochemical Engineering/Biotechnology; Springer, 2007;
pp 1–335. https://doi.org/10.1007/11749219.
(3)
Cryobiology 1964, 1 (1), 57–60. https://doi.org/10.1002/recl.19380571109.
(4)
Sci. Rep. 2016, 6 (March), 2–11. https://doi.org/10.1038/srep23619.
(5)
Langmuir 2018, Special Is. https://doi.org/10.1021/acs.langmuir.8b02126.
(6)
Poisson, J. S. University of Ottawa, 2019. http://hdl.handle.net/10393/39466.
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O8 Blue LED-Initiated Cyclopropanation of Iodonium Ylides and Alkenes
T. Chidley1, I. Jameel and G. K. Murphy*
Department of Chemistry, University of Waterloo, Waterloo, Canada
tchidley@uwaterloo.ca

1

Irradiating mixtures of β-dicarbonyl-derived iodonium ylides and alkenes, with visible light (λmax465
nm) leads to a metal-free synthesis of cyclopropanes.1This reaction proceeds in yields up to 96%
displaying high chemoselectivity towards alkenes in the presence of many tolerated functional groups.
The reaction is operative with both cyclic and acyclic ylides, proceeding with a variety of electronically
diverse alkenes. Computational analysis suggests that blue LED irradiation drives a HOMO to LUMO
electronic excitation, giving a biradical intermediate, instead of a free carbene. The inability to form
free carbenes offers synthetic advantages as no insertion (O-H, N-H, etc.) or transylidation sidereactions are observed to occur using our optimized photoreactor setup. Different types of β-dicarbonyl
iodonium ylides (amide, ester, ketone) showed consistent, distinctly different cyclopropanation
reaction rates when reacted against a similar alkene (styrene), and correlates to the amount of overlap
between the ylide's absorbance with the blue LED emission profile.

References
1.Chidley, T.; Jameel, I.; Rizwan, S.; Peixoto, P. A.; Pouysegu, L.; Quideaux, S.; Hopkins, S. and Murphy,
G. K. Angew. Chem., Int. Ed. 2019, 58, DOI:10.1002/anie.201908994
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O9 CO2-responsive superabsorbent copolymer hydrogels
Ross D. Jansen-van Vuuren1, Guilherme D. Vilela1, Peter H. Gilbert1, Danika Watson1, Nathan Mullins3,
Alan J. Giacomin,2 Michael F. Cunningham,2 and Philip G. Jessop1
1
Department of Chemistry, 90 Bader Lane, Queens University, Kingston, Canada
2
Department of Chemical Engineering, Queens University, Kingston, ON, Canada K7L 3N6
3
The Beaty Water Research Centre, 69 Union Street (3rd Floor Mitchell Hall), Queen's University,
Kingston, Canada
rdjv@queensu.ca
Superabsorbent polymer (SAP) hydrogels – lightly crosslinked polymers, find applications involving the
absorption and retention of fluids such as in diapers. Recovery of the absorbed fluid would make it
easier to transport and recycle the swollen SAP hydrogels, and could possibly extend their usage to
other applications. The ionic, hygroscopic interior of the hydrogels poses the most significant challenge
to the desorption of these fluids.1 Herein we report the synthesis and properties of CO2-responsive SAP
hydrogels for the first time: these hydrogels are capable of switching from being relatively hydrophobic
(‘off’ state) to hydrophilic (‘on’ state) in the presence of CO2, and vice versa when the CO2 is removed,
accompanied by the simultaneous absorption (in the ‘on’ state) and expulsion of large volumes of water
(‘off’) (see figure below). The gels consist of 20 mol% 2-N-morpholinoethyl methacrylate
copolymerized with N,N-dimethylacrylamide (which also acts as a self-crosslinker), synthesized in water
using potassium persulfate as the radical initiator. Consistent swelling/deswelling of the hydrogels (with
recovery of the original swelling ratio) in this manner over 4 cycles demonstrates the reusability of
these materials. Remarkably, when a water-swollen hydrogel is removed from carbonated water and
allowed to de-swell in tap water, ~70% of the absorbed water is released after 45 minutes, indicating
the potential future usage of these hydrogels as recyclable superabsorbent materials.

References
1. Hartanto, Y., Zargar, M., Cui, X., Jin, B. & Dai, S. (2019). Journal of Membrane Science, 572, 480488.

QOMSBOC 2019

37

30TH QUEBEC/ONTARIO MINI-SYMPOSIUM IN BIOORGANIC AND ORGANIC CHEMISTRY
UNIVERSITY OF OTTAWA, NOVEMBER 8 TO 10, 2019

O10 Diazepane Carboxylate Organocatalysis of Tandem Oxy-Cope
Rearrangement–Conjugate Addition Reactions
R. R. G. Barrett, D. A. Campbell, and J. L. Gleason
McGill University, Montreal, Canada
ryan.barrett@mail.mcgill.ca
The all-carbon [3,3]-sigmatropic Cope rearrangement is a potentially powerful synthetic tool, but has
historically required high temperatures and is limited by a lack of thermodynamic driving force. Our
group has recently demonstrated that diazepanecarboxylate organocatalysts facilitate aliphatic 1,5diene Cope rearrangements atambient temperatures, which constitutes the first organocatalytic Cope
rearrangement [1]. The related oxy-Cope rearrangement is more frequently employed because of the
valuable carbonyl generated, which also provides a predictable thermodynamic driving force.
Additionally, the well-established anionic oxy-Cope allows the reaction to commonly proceed at or
below ambient temperatures. The application of mildly acidic organocatalytic conditions, such as those
employed previously by our group, would therefore complement existing methods for this valuable
reaction.
Iminium organocatalysis relies on aldehydes incorporated into the substrate. In considering the oxyCope rearrangement, appropriately positioned aldehydes should not only allow catalysis of the
sigmatropic shift, but could react further with the enol intermediate in a complexity-generating tandem
sequence. We have constructed appropriate substrates to test this hypothesis, which allow us to
produce 5,7-fused ring systems diastereoselectively and in good yield at ambient temperature.
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O11 ipso-Arylative Polycondensation for the Synthesis of Bithiazole-based
Conjugated Polymers
Geoffrey S. Sinclair, Derek J. Schipper1
1
Department of Chemistry, University of Waterloo, Waterloo, ON
gssincla@uwaterloo.ca
Conjugated materials represent an important next-step for transistor, LED and solar cell technologies.
Several drawbacks currently exist in the traditional synthetic routes including; synthetic complexity of
monomers, poor tolerance of heteroaromatic groups, and toxic byproducts. We have recently
developed a new method for the synthesis of thiazole-containing conjugated small molecules and
polymers that proceeds via the dehydrative coupling of thiazole N-oxides to form a new Csp2-Csp2 bond
and yields only water as the byproduct.1 This method is one of only a few seminal reported examples
in which conjugated materials can be synthesized via dehydrative means.2 Preparation of the N-oxide
containing monomers under mild oxidation conditions has, however, proven to be difficult and
therefore a new activating group strategy has been developed to address these issues. This strategy
involves the installation of a diphenylcarbinol group at the thiazole 2-position which acts as a directing
group for the oxidation with m-CPBA. Upon the addition of base, the activated thiazole N-oxide can
proceed via an ipso-arylative-coupling and, with the loss of water and benzophenone, form the new
Csp2-Csp2 bond. This activating group strategy has allowed for an expanded scope of conjugated small
molecules and conjugated polymers with improved electronic properties compared to those previously
synthesized. These bithiazole-N-oxide polymers also represent a new class of polymers displaying
increased planarization through non-covalent conformational locking.
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O12 Isotopically-Reinforced Polyunsaturated Fatty Acids Are Remarkably
Effective Inhibitors of Oxidative Cell Death
Melodie Mallais1, Leslie Magtanong2, Mikhail Shchepinov,3 Scott J. Dixon2, and Derek A. Pratt1
1
Department of Chemistry and Biomolecular Sciences, University of Ottawa, Ottawa, ON, Canada
2
Department of Biology, Stanford University, California, Stanford, CA, USA
3
Retrotope Inc., Palo Alto, CA, USA
mmall045@uottawa.ca
Oxidation of the polyunsaturated fatty acids (PUFAs) and sterols that make up the membranes of our
cells and the various organelles contained therein (lipid peroxidation) has long been implicated in
various pathologies including atherosclerosis and neurodegeneration [1]. More recently, the
accumulation of lipid peroxidation products (i.e. hydroperoxides), has been characterized as necessary
for the execution of an iron-dependent form of regulated cell death, coined ferroptosis [2],[3].
Ferroptosis can be suppressed by inhibiting the formation of oxidized lipid species, generally via
supplementation with radical-trapping antioxidants (RTAs)[4]or overexpression of ferroptosis
suppressor protein-1, which recycles RTAs [5].An apparently distinct strategy is through the
supplementation of ‘oxidatively-stable’ deuterated PUFAs (D-PUFAs), which are slow to peroxidize due
to large kinetic isotope effect on abstraction of the reactive bis-allylic H-atoms[6],[7]. Surprisingly, it
has been shown that only a relatively small amount of D-PUFA in bulk H-PUFA lipid bilayers is required
to effectively inhibit lipid peroxidation [8], which argues against the view that the D-PUFAs simply dilute
the membrane with unreactive lipid. We hypothesize that in order for such a cytoprotective effect to
be observed in the presence of relatively small quantities of D-PUFA, the deuterated lipids must
somehow be involved in reactions with the chain-propagating peroxyl radical species. We have carried
out studies evaluating the oxidation of liposome models of the lipid bilayer as well as cell viability and
confocal microscopy experiments in the presence of various ‘non-oxidizable’ lipids to probe this
hypothesis. The implications of our findings will be discussed.
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O13 Single Electron α-Elimination: Photoredox Illuminates a Radical Approach
to Triplet Nitrenes
R.A. Ivanovich, D.E. Polat, A.M. Beauchemin
University of Ottawa, Ottawa, Canada
rivan099@uottawa.ca
Nitrenes are remarkable high energy chemical species that enable the direct construction of carbonnitrogen bonds, an attractive chemical transformation given the prevalence of nitrogen motifs in
bioactive molecules. Their innate reactivity is often harnessed through the controlled formation of
nitrenoids—metal stabilized nitrenes. Here, the use of photoredox catalysis enables a novel approach
to free (unstabilized) triplet nitrenes that undergo sp3 C-H amination, forming a variety of nitrogen rich
heterocycles from simple and readily accessible acyloxy hydroxylamines. A thorough study of the
reaction suggests a markedly unique mechanism of nitrene formation, which we propose to operate
via a single electron variant of the conventional α-elimination strategy. To our knowledge these are the
first examples of free triplet nitrene sp3 C-H amination reactions using acyl nitrene derivatives. This
work demonstrates that control over the formation of the nitrene, compared to stabilization of the
nitrene (e.g. via nitrenoids) can be an ideal strategy to maintain the high reactivity of nitrenes while still
effectively performing amination reactions. Herein a survey of the reaction scope along with ongoing
mechanistic investigations will be presented.
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O14 Synergistic Effects of pH on the Activity of the Antibacterial Metabolite
Itaconate
D. Duncan1, K. Auclair1
1
Department of Chemistry, McGill University, Montreal, Canada
Dustin.duncan@mail.mcgill.ca
Globally, bacterial infections are becoming more dangerous and life-threatening due to rising
antibiotic resistance. In order to overcome this global health crisis, we need to provide new ways to
fight bacterial infections. Among these methods is to take advantage of the natural defences of the
immune system to improve its capacity of fighting pathogens. Itaconate is a metabolite produced in
macrophages that has an important role in the immune response and vital role in managing bacterial
invasion. This metabolite is an effective inhibitor of isocitrate lyase, an essential enzyme for
pathogenesis. The minimum inhibitory concentrations (MICs)for itaconatein in vitro against a variety
of pathogens (ca. 10–20mM) tend to be a greater concentration than what is found within
macrophages (ca. 60μM). Considering the low pH of the phagolysosome within the macrophage, we
decided to explore the effect pH has on the antimicrobial activity of itaconate. We use two bacterial
models where one (Escherichia coli) is intrinsically sensitive to itaconate, whereas the other
(Salmonella enterica spp. Typhimurium) has intrinsic resistance to itaconate. We convincingly show
that there is a synergistic effect between pH and itaconate activity irrespective of level of itaconate
resistance by the bacterium.
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O15 Intramolecular Copper(I)-Catalyzed Interrupted Click-Acylation Domino
Reaction
Egor M. Larin,Mark Lautens,
Davenport Laboratories, Department of Chemistry, University of Toronto, 80 St. George St., Toronto,
Ontario, M5S 3H6, Canada
egor.larin@mail.utoronto.ca

1

The copper catalyzed azide-alkyne cycloaddition (CuAAC) is one of the most efficient and powerful
strategies to synthesis 1,2,3-triazoles. Despite the popularity of this reaction, and the massive
application potential that these products hold, most of the synthetic protocols are limited to synthesis
of 1,4-disubstituted 1,2,3-triazoles, with existing methods towards 1,4,5-trisubstituted 1,2,3-triazoles
relying on stoichiometric amounts of copper, harsh reaction conditions, or the use of other noble
transition metals. We have developed a robust and efficient method of using the CuAAC in tandem with
an intramolecular acylation to furnish fully substituted 1,2,3-triazole containing heterocycles. Notably,
the reaction is mild, tolerates a variety of functional groups, is catalytic in copper, requires no other
transition metal, scalable and generates novel scaffolds in high yields.
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O16 Silyloxy Porphyrin Silanes: Tunable 3-dmensional photo- and
electroactive compounds
Zainab Shakeel1, Burhan Hussein, Marc. J. Adler1
1
Ryerson University, Toronto, Ontario
zainab.shakeel@ryerson.ca
Currently, there is a great demand to develop novel organic materials to replace the relatively
expensive and toxic inorganic materials used in light-harvesting technologies. Efforts towards improved
green chemistry applications require creating organic materials that are redox active, electrically
conductive, robust, strong UV and visible light absorbers, lightweight, thermally stable and
mechanically flexible.
In the Adler group, we work broadly on the synthesis and use of organosilicon compounds. To this end,
this research explores the functionalization of highly conjugated macrocyclic compounds—known as
porphyrins—for their use in organic electronic applications. By derivatizing simple porphyrins in the
equatorial positions and modifying porphyrin centres with silicon, a family of novel hexacoordinate
silicon porphyrin species with unique properties have been achieved for this purpose. In this talk, we
aim to discuss the ways we have characterized our silyloxy porphyrin silanes and our understanding of
their behaviour in solution.
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O17 Investigating product inhibition in Negishi couplings
P. Eckert, M. G. Organ
University of Ottawa, Department of Chemistry and Biomolecular Sciences
pecke008@uottawa.ca
Palladium catalyzed cross coupling have easily become one of the most useful reactions in the modern
organic chemist’s toolbox. One particularly user variation uses organozinc reagents, these are referred
to as Negishi cross couplings.(1) These couplings have gained increasing attention due to the very mild
nucleophilicity of organozinc reagents; allowing them to be used in couplings containing activated
functional groups such as aldehydes, ketones and esters.(2) One aspect of these couplings that has been
largely overlooked is the effect inorganic salts have on these couplings. This effect is especially
significant because almost all methods for synthesizing organozinc reagents generate stoichiometric
salt byproducts.(3) These salt byproducts have been shown to have extreme effects on these couplings
depending on the exact conditions employed.(4) In this talk I will highlight some of the effects I have
explored. The most recently published discovery is an intimate relationship between LiX and ZnX2
salts.(5) My research has shown that product inhibition is being caused by the ZnX2 salt byproducts
binding the active Pd(0) catalyst. This slows down and ultimately halts the reaction before it can reach
completion. This inhibition can be counteracted by the addition of LiX salts in order to form LiZnX 3
adducts which are incapable of inhibiting the Palladium catalyst.

References
1. For reviews on Negishi cross couplings see, Haas, D.; Hammann, J.M.; Greiner, R.; Knochel, P.
Recent Developments in Negishi Cross-Coupling Reactions. ACS Catal. 2016, 63, 1540-1552.
2. Hadei, N.; Kantchev, E.A.B.; O’Brien, C.J.; Organ, M.G. Room-Temperature Negishi Cross-Coupling of
Unactivated Alkyl Bromides with Alkyl Organozinc Reagents Utilizing a Pd/N-Heterocyclic Carbene
Catalyst. J. Org. Chem. 2005, 70, 8503-8507.
3. (a) Huo, S. Highly Efficient, General Procedure for the Preparation of Alkylzinc Reagents from
Unactivated Alkyl Bromides and Chlorides. Org. Lett. 2003, 5, 4, 423-425. (b) Krasovskiy, A.; Malakhov,
V.; Gavryushin, A.; Knochel P. Efficient Synthesis of Functionalized Organozinc Compounds by the
Direct Insertion of Zinc into Organic Iodides and Bromides. Angewandte Chemie 2006, 45, 6040-6044.
4. McCann, L. A.; Organ, M. G. On the Remarkably Different Role of Salt in the Cross- Coupling of
Arylzincs From That Seen With Alkylzincs. Angew. Chem. Int. Ed. 2014, 53, 4386-4389.
5. Organ, M.G.; Eckert, P. The Role of LiBr and ZnBr2 on the Coupling of sp2‐Hybridized Oxidative
Addition Partners with sp3‐Hybridized Organozincs. Chem.: Eur. J. 2019, Accepted Article.

QOMSBOC 2019

45

30TH QUEBEC/ONTARIO MINI-SYMPOSIUM IN BIOORGANIC AND ORGANIC CHEMISTRY
UNIVERSITY OF OTTAWA, NOVEMBER 8 TO 10, 2019

O18 Substituted N-aminoimidazole-2-one mimics of peptide turn backbone
geometry and side chain function
S. Vutla, P. S. Chauhan, J. Poupart, Y. Hamdane, W. D. Lubell
Department of Chemistry, Université de Montréal, Montreal, Canada
Suresh1506@gmail.com
Turns play key roles in the activity of peptides and proteins.[1] N-Aminoimidazolone (Nai) residues had
been shown to adopt β- and γ-turn conformations when inserted into model peptides.[2] Introduction
of substituents at the 4- and 5-positions of the Nai residue has been explored to prepare mimics of both
peptide turn backbone geometry and side chain function.[3-4] For example, 4-susbtituted Nai dipeptide
analogs were synthesized by Sonogashira cross couplings onto an azapropargylglycine residue followed
by base promoted 5-endo-dig cyclisation.[5] Moreover, Pd-catalyzed arylation of 4-methyl-Nai peptides
installed a 5-aryl group that is predicted to adopt the gauche(–) χ-geometry due in part to steric
interaction with the 4-methyl neighbor.[4] Our presentation will describe different approaches for the
synthesis of substituted Nai residues and their applications in peptide mimicry of turn structures.
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O19 Chemoselective Nickel-Catalyzed Hydrogenation:
Synthesis of Substituted Aromatic Amines
M.-J. Tom, P. Miller, R. L. Grange, D. Esau, G. Jerkiewicz*, P. A. Evans*
Department of Chemistry, Queen's University, Kingston, ON, Canada
mj.tom@queensu.ca
Aromatic amines are ubiquitous in bioactive molecules and materials, albeit they are a highly reactive
functional group that frequently requires protection to prevent undesired reactivity.
Although numerous protecting groups exist for aromatic amines, a more efficient and economic
strategy often involves the reduction of nitro groups to unmask the amine late in the synthesis. [1-2]
Nevertheless, while the nitro group is robust enough to withstand numerous reaction conditions, the
reduction can be particularly challenging in the context of chemoselectivity. Hence, the development
of a mild, selective and catalytic reduction of an aromatic nitro group to the corresponding aniline
constitutes a fundamentally important transformation for target-directed synthesis. The presentation
will describe the development of a novel chemoselective hydrogenation of aromatic nitro groups using
a heterogeneous nickel catalyst, which demonstrates excellent chemoselectivity for an array of aryl
substrates. In addition, we will present the unique characteristics of the nickel catalyst using scanning
electron microscopy (SEM) to provide insight into the catalytic activity.
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O20 Hydrogen Bond Directed L to D Conversion of Amino Acids
R. Fu1, S.M. So, J. Chin1
University of Toronto, Toronto, Canada
rick.fu@mail.utoronto.ca

1

L to D conversion of unactivated α-amino acids was achieved using a crystallization-induced
diastereomeric transformation (CIDT) strategy. Ternary complexes of an α-amino acid with a
salicylaldehyde derivative and a chiral guanidine (derived from corresponding chiral vicinal diamine)
were obtained in good yields as diastereomerically pure imino acid salt complexes and were hydrolysed
to obtain enantiopure α-amino acids. Combination of DFT computation, NMR spectroscopy, and X-ray
crystal structure provide detailed insight into the origin of the fast racemisation that is essential for
CIDT.
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O21 Development and Evaluation of Selective Radiotracers for Matrix
Metalloproteinase-13 to Identify High-risk Atherosclerosis
A. Buchler, G. Farber, R. Al-Haddad, BH. Rotstein
University of Ottawa Heart Institute, Ottawa, Canada
abuch052@uottawa.ca
Atherosclerosis is a progressive disease characterized by the accumulation of lipids within the coronary
arteries. Rupture of atherosclerotic plaques is a major cause of heart attacks and strokes, increasing
susceptibility to sudden cardiac death [1,2]. Particularly, MMP-13 is responsible for the conversion of
stable to vulnerable atherosclerotic plaques [3]. These plaques, distinguished by thin and collagen-poor
fibrous caps, provide potential to diagnose early progressive disease by molecular imaging [4].
Accordingly, the goal of this project is to develop selective PET radiotracers for MMP-13.
Based on crystal structures of the target catalytic domain, highly selective inhibitors have been
reported, which uniquely bind to the specificity loops of MMP-13. Pyrimidine and quinazoline derived
scaffolds have demonstrated exceptional selectivity (>105-fold) over other MMPs, and tremendous
potency (30 nM > IC50 > 100 pM) in an in-vitro fluorometric assay but have yet to be radiolabeled for
this application [5,6].
Radioactive isotopologues have been synthesized by incorporation of [18F]fluoride or [11C]methyl iodide
to radiochemical precursors. An automated production of the selected fluorine-18 candidate was
achieved in high yield, and purity (d.c RCY: 27%, Am: 2.55 Ci/μmol, RCP: >99%, ts: 60 min, n = 8). Studies
applying in-vitro and ex-vivo autoradiography to enface preparations of mouse aortas (ApoE-/- and
C57BL/6) have displayed suitable radiotracer uptake (25% more in ApoE-/- mice) and specificity in
parallel blocking studies. Histological staining of lipids (ORO) on these same samples has further
correlated tracer uptake with lesion distribution. A comprehensive evaluation by means of
biodistribution and ex-vivo PET is ongoing.
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O22 Strain-promoted cycloaddition of trans-cyclooctene and nitrones as a
tool for bioorthogonal labelling
K.D Margison1, D.A Bilodeau1, F. Mahmoudi1, and J.P. Pezacki1
1
University of Ottawa, Ottawa, Canada
kmarg101@uottawa.ca
Bioorthogonal chemistry has provided a toolbox of reactions that can be used to answer biochemical
questions that were once too technically challenging to pursue. Cycloaddition reactions are the most
popular organic reaction used this field as they are often fast, selective and biologically inert. To
overcome the copper toxicity of the classic 1,3 dipolar-coppercatalyzed azide-alkyne cycloaddition
(CuAAC), a number of strain-promoted reactions including the strain-promoted azide-alkyne or alkynenitrone cycloaddition (SPAAC and SPANC) have been developed. Perhaps the most significant strainpromoted reaction is that of tetrazine-transcyclooctene (TCO) reaction with rates exceeding 106. Since
nitrones have succeeded azides with a number of strained alkynes, and are strong, tunable,
biorthogonal reacting partners, we investigated the kinetics of nitrones with strained-TCOs. Kinetic
analysis of acyclic and cyclic nitrones with strained-TCO has demonstrated the utility of this reaction
for bioorthogonal labelling. Using unnatural D-amino acids tagged with nitrones, and s-TCOAlexa488,
labelling of the bacterial peptidoglycan layer is demonstrated. These new findings expand the
bioorthogonal toolbox and allow for TCO reagents to be used in bioorthogonal applications beyond
tetrazine ligations for the first time and open up new avenues for bioorthogonal ligations with diverse
nitrone reactants.
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O23 P-Chiral, N-sulfonamide Brønsted acids with an intramolecular hydrogen
bond interaction that modulates organocatalysis
Ifenna I. Mbaezue, Minglei Yuan, Zhi Zhou, Filip Topic, Youla S. Tsantrizos.
McGill University, Montreal, Canada
ifenna.mbaezue@mail.mcgill.ca
Brønsted acids exemplified by OttoPhosa I were designed and evaluated in the asymmetric transfer
hydrogenation of quinolines. Their catalytic properties are modulated by an intramolecular hydrogen
bond that rigidifies their catalytic cavity, accelerates the reaction rate and improves enantioselectivity
[1].
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O24 Towards the Total Synthesis of Ginkgolide C
M. Hébert1, G. Bellavance1, V. Borba1, L. Barriault*1
1
University of Ottawa, Ottawa, Canada
mhebe019@uottawa.ca
Ginkgolides are naturally occurring compounds that can be extracted from the Ginkgo Biloba tree. Their
synthesis remains a significant challenge for organic chemists given their complex structure and their
numerous stereocenters (4 tetrasubsituted carbons and up to 12 stereocenters). Both Corey [1-2] and
Crimmins [3] reported the total synthesis of Ginkgolide B in 1988 and 1999 respectively. However, the
total synthesis of Ginkgolide C, the most complex of the family, has not been published. We report
herein our progress towards the total synthesis of Ginkgolide C featuring a challenging Claisen
rearrangement and a kinetic alkylation as key steps to form its 2 adjacent quaternary carbons.
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O25 Enantioselective CuI-Catalyzed Insertion Reaction of CF3-Diazo
Compounds into Si–H Bonds
V. Carreras, and T. Ollevier*
Département de Chimie, Pavillon Alexandre-Vachon, Université Laval,
1045 avenue de la Médecine, Québec (QC), G1V 0A6
virginie.carreras.1@ulaval.ca
A streamlined method toward enantioenriched (1-aryl)-2,2,2-trifluoroethyl)silanes, catalyzed by a
simple Cu(I) salt and an easily available chiral ligand will be disclosed.1 Also, in order to shift from the
common use of chlorinated and toxic solvents in enantioselective catalysis, dimethyl carbonate was
used as the designated solvent due to its favorable ranking on health and environmental scores. Here,
the bis-((2,6-dichlorobenzylidene)diimino)cyclohexane chiral ligand, in dimethyl carbonate (DMC),
afforded the corresponding trifluoromethylarylsilanes with excellent yields and enantioselectivities.
The use of CF3-diazo compounds in asymmetric insertion reactions remains underdeveloped.2 The
optimization of this transformation will be detailed, followed by the scope and the generality of the
insertion reaction with a wide range of silanes. Kinetic studies and computational DFT calculations will
raise the discussion on the mechanism of this reaction.
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O26 Functionalized Tetrahydropyridines via Lewis Acid Promoted
[4+2]-Cycloaddition of Donor–Acceptor Cyclobutanes and Nitriles
J. Wu, D. Tong, N. Bazinski, D. Koo, N. Vemula, B. Pagenkopf*
The University of Western Ontario, London, Canada
jwu582@uwo.ca
For decades, the exploitation of small strained molecules has captivated the interest of chemists due
to their synthetic versatility for a myriad of purposes. Lewis-acid promoted cycloadditions of strained
carbocycles have proven to be powerful tools for the construction of heterocycles.1 Surprisingly,
cyclobutanes, which share a degree of bond-strain similar to that of cyclopropanes,2 have received
comparatively little attention as reaction partners in cycloaddition chemistry.3 The formal [3+2]
cycloaddition of donor-acceptor (DA) cyclopropanes with nitriles has emerged as a strategic synthetic
tool,4 and herein we report the [4+2] cycloaddition of nitriles with DA-cyclobutanes via Lewis-acid
activation. The tetrahydropyridine structural motif is of importance due to its presence in a variety of
natural products and bioactive alkaloids. In this regard, this presentation will describe the synthesis of
tetrahydropyridines from the reaction between aryl activated DA-cyclobutanes and aliphatic or
aromatic nitriles.5

References
1. O’Connor, N. R., Wood, J. L. and Stoltz, B. M. Synthetic Applications and Methodological
Developments of Donor−Acceptor Cyclopropanes and Related Compounds. Isr. J. Chem. 2016, 56,
431–444.
2. The Concept of Strain in Organic Chemistry. Wiberg, K. B. Angew. Chem. Int. Ed. Engl. 1986, 25,
312–322.
3. a) Vemula, N. and Pagenkopf, B. L. Synthesis and Reactivity of Alkoxy-Activated Cyclobutane-1,1Dicarboxylates. Org. Chem. Front. 2016, 3, 1205–1212. b) Reissig, H.-U and Zimmer, R. Thrilling Strain!
Donor-Acceptor-Substituted Cyclobutanes for the Synthesis of (Hetero)Cyclic Compounds. Angew.
Chem. Int. Ed. 2015, 54, 5009–5011.
4. Pagenkopf, B. L. and Vemula, N. Cycloadditions of Donor-Acceptor Cyclopropanes and Nitriles. Eur.
J. Org. Chem. 2017, 17, 2561–2567.
5. Tong, D., Wu, J., Bazinski. N., Koo. D., Vemula N., Pagenkopf, B. L. Synthesis of Functionalized
Tetrahydropyridines by SnCl4-mediated [4+2] Cycloaddition between Donor–Acceptor Cyclobutanes
and Nitriles. Chem. Eur. J. 2019. DOI: https://doi.org/10.1002/chem.201903833.
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O27 Direct Conversion of Phenols to Primary Anilines with Hydrazine
Catalyzed by Palladium
Zihang Qiu (Z. Qiu),1 Chao-Jun Li (C.-J. Li)1
Department of Chemistry, McGill University, Montreal, Quebec, Canada
zihang.qiu@mail.mcgill.ca

1

Primary anilines are essential building blocks to synthesize various pharmaceuticals, agrochemicals,
pigments, electronic materials, and others. To date, the syntheses of primary anilines mostly rely on
the reduction of nitroarenes or the transition-metal-catalyzed Ullmann, Buchwald-Hartwig and ChanLam cross-coupling reactions with ammonia, in which however the non-renewable petroleum-based
chemicals are typically used as feedstocks via multiple step syntheses. A long-standing scientific
challenge is to synthesize various primary anilines directly from renewable sources. Herein, we present
a general and practical method to directly convert a broad range of sustainable and naturally abundant
phenols into the corresponding primary anilines with the cheap, widely available and easy-to-handle
hydrazine as both amine and hydride sources with simple Pd/C as the catalyst. In addition, some other
recent achievements regarding hydrazine as a clean reductant in our group for reductive arylelectrophiles coupling and pinacol coupling will be also discussed shortly.
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O28 Dancing with the Directed Metalation group (DMG): Regioselective
Functionalization of N-Heteroaromatics
Jignesh J. Patel1*, M. Dalziel2, T. Hurst2, S. Singh2, S. Louazzani2, V. Snieckus2*
Research Scientist, Snieckus Innovation, Dept. Of Chemistry, Queen's University, Kingston,
ON, Canada
2
Dept. Of Chemistry, Queen's University, Kingston, ON, Canada
jp163@queensu.ca

1

A new Directed Metalation Group (DMG) Dance by annular an isomerism concept on the azaindole and
benzimidazole frameworks will be presented. The selective introduction of the carbamoyl DMG on N-7
of azaindole allows C-6 functionalization (E1+). Following a DMG dance to N-1, a second iterative
functionalization at C-2 (E2+) provides access to the 2,6-substituted azaindole (4) in good overall yield.1
The analogous process for benzimidazole (1→2) will also be discussed. The application of the DMG
Dance methodology in site selective functionalization of a drug scaffold will be shown.
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O29 Smart Micelloplexes for Dual Acid/Reduction-Responsive
Disassembly-mediated Gene Silencing.
C. Shetty, A. Noronha, C. Wilds, J. K. Oh1.
1
Concordia University, Montreal, Canada
chaitra.shetty@mail.concordia.ca
Target gene silencing by RNA interference has a potential to treat various diseases including cancer.
However, safe and efficient delivery of siRNA into the target site remains a challenge. In this regard,
cationic polymers have been explored due to their scalability, design flexibility, and high nucleic acid
loading capacity. However, further modification is required to improve their cellular uptake, endosomal
escape and nucleic acid bioavailability at tumor tissue [1-3]. Recently, our research group has
investigated the ability of a dual location dual acid/reduction-responsive degradable cationic block
copolymer to address these issues. A novel block copolymer was synthesized by atom transfer radical
polymerization of methacrylate monomers bearing pendant tertiary amine and disulfide groups in the
presence of an acid-labile acetal-bearing poly(ethylene glycol) (PEG)-based macroinitiator. Through
mutual ionic interactions of amine groups with anionic nucleic acids, the copolymer formed
micelloplexes containing acetal linkages at core/corona interface and disulfide linkages in the core, thus
exhibiting stimuli responsive degradation at dual location. The resultant micelloplexes were
surrounded with neutral PEG coronas, resulting in colloidal stability in physiological conditions. Acetal
cleavage in acidic tumor environment led to shedding of PEG coronas, enhancing cellular uptake and
endosomal escape by exposing cationic species, whereas in-situ disulfide-core-crosslinking could
improve colloidal stability as well as assist intracellular release of nucleic acid.
References
1. Nelson, C., Kintzing, J., Hanna, A., Shannon, J., Gupta, M., & Duvall, C. (2013). Balancing Cationic
and Hydrophobic Content of PEGylated siRNA Polyplexes Enhances Endosome Escape, Stability,
Blood Circulation Time, and Bioactivity in Vivo. ACS Nano, 7(10), 8870-8880.
2. Matsumoto, S., Christie, R., Nishiyama, N., Miyata, K., Ishii, A., & Oba, M. et al. (2009).
Environment-Responsive Block Copolymer Micelles with a Disulfide Cross-Linked Core for
Enhanced siRNA Delivery. Biomacromolecules, 10(1), 119-127.
3. Zhang, P., An, K., Duan, X., Xu, H., Li, F., & Xu, F. (2018). Recent advances in siRNA delivery for
cancer therapy using smart nanocarriers. Drug Discovery Today, 23(4), 900-911. doi:
10.1016/j.drudis.2018.01.042
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O30 Total Synthesis of A54145D
R. Moreira, B. Kralt, M. Palmer and S. D. Taylor
Department, University of Waterloo, Waterloo, Ont., N2L3G1
E-mail: rmoreira@edu.uwaterloo.ca
An efficient total synthesis of A54145 factor D (A5D), a member of the A54145 family of cyclic
lipodepsipeptide antibiotics, is presented (see structure below). The unusual amino acid building blocks
Fmoc-L-threo-MeOAsp-Ot-Bu and Fmoc-L-threo-hAsn(TBS) were synthesized via a common
intermediate that was prepared by a Sharpless asymmetric aminohydroxylation reaction using
FmocNHCl as a nitrogen source [1]. The stereochemistry of this common intermediate was inverted via
a Mitsunobu reaction sequence giving access to the L-erythro building blocks [2]. With these building
blocks in hand, the peptide was constructed by attaching the peptide to the 2’-chlorotrityl polystyrene
resin via Sar5 and developing conditions that avoided diketopiperazine formation upon subsequent
elaboration using 9-fluorenylmethoxycarbonyl solid-phase peptide synthesis. This route allowed for
facile formation of the crucial depsi bond. A branched acyclic precursor was cyclized off-resin and then
globally deprotected to obtain A5D. Consistent with recent studies by others, we found that the
MeOAsp residue has the 2S,3R configuration [2]. We also established that the configuration of the
stereocenter in the anteiso-undecanoyl lipid tail does not affect biological activity [2].
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1. Moreira, R.; Taylor, S. D. Asymmetric Synthesis of Fmoc-Protected β - Hydroxy and β - Methoxy
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7720.
2. Kralt, B.; Moreira, R.; Palmer, M.; Taylor, S. D. Total Synthesis of A54145 Factor D. J. Org. Chem.
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O31 Silver-promoted Synthesis of SF5-Containing
Oxazolines and Lactones
A. Gilbert, M. Roudias, X. Bertrand, J.-F. Paquin
CCVC, PROTEO, Département de chimie, Université Laval
Québec, QC, Canada, G1V 0A6
audrey.gilbert.4@ulaval.ca
On the one hand, the pentafluorosulfanyl (SF5) group has been attracting interest due to its unique
properties, including high lipophilicity and hydrolytic stability, strong electron-withdrawing capacity
and large dipole moment.[1] On the other hand, oxazolines and lactones are attractive moieties in
medicinal chemistry, in addition to being useful building blocks in organic synthesis. In that context, we
envisioned that SF5-containing oxazolines and lactones could represent valuable SF5-containing
heterocycles.
Herein, we report the synthesis of SF5-containing oxazolines and lactones.[2] Our methodology is based
on a silver-promoted cyclization of SF5-containing acyclic precursors (either amides or acids) that can
be prepared via the radical addition of SF5Cl on the appropriate alkenes.[3] The synthesis of the
substrates and the scope of these transformations will be discussed.
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3. Aït-Mohand, S.; Dolbier, W. R., Jr. Org. Lett. 2002, 4, 3013.

QOMSBOC 2019

A.;

59

30TH QUEBEC/ONTARIO MINI-SYMPOSIUM IN BIOORGANIC AND ORGANIC CHEMISTRY
UNIVERSITY OF OTTAWA, NOVEMBER 8 TO 10, 2019

O32 A New Generation of Sialyl LewisX Glycomimetics Bearing a Bicyclic 3-O,
4-C-Fused Galactopyranoside Scaffold
R. Simard1,2, A. Belouin1, M. Joyal3, M. Prévost1, M. Nemer3, Y. Guindon1,2,3
Bio-organic Chemistry Laboratory, Institut de Recherches Cliniques de Montréal, Montréal, Canada
2
Department of Chemistry, Université de Montréal, Montréal, Canada
3
Department of Biochemistry, Microbiology and Immunology, University of Ottawa, Ottawa, Canada
ryan.simard@Ircm.qc.ca
1

The excessive influx of leukocytes into inflamed tissues is associated with several pathologies of
inflammatory disease, including vaso-occlusive crisis in sickle-cell anemic patients, as well as cancercell metastasis. As such, targeting the Selectins, the adhesion mediators responsible for leukocyte
capture, with glycomimetic analogues of their native epitope, sialyl LewisX (sLeX), has become an
important focus for research and development. By capitalizing on the increased plasticity of our first
generation of sLeX glycomimetics featuring a tunable acyclic tether [1], we have since developed a
synthetic route accessing a series of challenging analogues bearing conformationally locked transbicyclo-3-O,4-C-fused galactopyranosides. [2] These unique frameworks pre-organize the carboxylic
acid moiety to the bioactive conformation of the native sialic acid residue in order to improve Selectin
binding affinity. The route is highlighted by a stereoselective intramolecular cyclization that is proposed
to follow Curtin-Hammett kinetics. This presentation focuses on the differentiation of our acyclic tether
and the implementation of the galactopyranoside scaffold in analogues bearing second-site binding
fragments. In doing so, we aim to further probe the selectin binding pocket with multivalent
glycomimetics. We are currently assessing the biological activity of these new compounds through in
vitro cell-adhesion assays, Surface Plasmon Resonance spectroscopy, and in vivo peritoneal lavage
experiments.
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Abstracts – posters/ Résumés – affiches
P01 Resolving the Role of Lipoxygenases in the Initiation and Execution of
Ferroptosis: Beyond Transfected HEK
Katie Shirley1, Spencer Short, Ron Shah1, Derek Pratt1 *
1
University of Ottawa, Ottawa, Canada
E-mail: kshir028@uottawa.ca

Ferroptosis is a recently characterized iron-dependent form of regulated cell death associated with the
accumulation of lipid hydroperoxides. Since its characterization, there has been a spirited debate in the
literature over the origin of the lipid hydroperoxides in ferroptotic cells. Many investigators have
implicated lipoxygenases (LOXs), enzymes known to catalyze the oxidation of polyunsaturated fatty acids
(especially linoleate and arachidonate) to yield lipid hydroperoxides.1,2 Previous work from our group,
wherein we investigated the induction and suppression of ferroptosis in human embryonic kidney (HEK293) cells transfected to overexpress the three most widespread isoforms of LOX (5-LOX, 15-LOX-1 and
p12-LOX),3 suggested that LOX catalysis is not required for ferroptosis. Herein, we report the details of
corresponding investigations in cell lines that inherently express high levels of LOXs, including HT-22
mouse hippocampal cells (15LOX-1 or 15-LOX-2) and HT-1080 human fibrosarcoma cells (all LOXs).
Consistent with our previous observations, only suppression of lipid peroxidation by radical-trapping
antioxidants – not lipoxygenase inhibitors – could rescue cells from ferroptosis. These results underscore
our previous conclusion that although lipoxygenase activity may contribute to the pool of cellular lipid
hydroperoxides, autoxidation drives ferroptotic cell death. Interestingly, our results also clearly
demonstrate that the common approach of assaying 15-LOX-1 inhibitors by rescue of glutamateinduced
toxicity in HT-22 cells should be avoided, as cell survival reports on the RTA activity of the inhibitor, not
its potency as a LOX inhibitor.
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P02 Ozone-Mediated Amine Oxidation:
A Solvent Free, Flow-Chemistry Approach
Eric A. Skrotzki and Stephen G. Newman
University of Ottawa, Ottawa, Canada
E-mail: eskro102@uottawa.ca

Ozone is a powerful oxidant, most commonly used for oxidation of alkenes to aldehydes. The synthetic
utility of other ozone-mediated reactions is hindered by its high reactivity and propensity to over-oxidize
organic molecules, including most solvents. In 1977, Mazur and co-workers reported a potential solution
[1]. By first adsorbing an organic substrate on silica gel, solvent-free oxidation of amines to nitroalkanes
is possible. Unfortunately, this method is difficult to control and is not readily scalable. Our group has
improved upon this method by using a flow-based packed bed reactor, which can be used to oxidize
substrates embedded on silica gel with precise control over reaction temperature and exposure time to
ozone. Our progress in developing an efficient, chemoselective, scalable, and automated process for
amine oxidation will be discussed, breathing new life into this powerful but underutilized reaction.
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P03 A Mild, Rapid, and Selective Procedure for 9-Phenyl-9-fluorenyl Protection
of Amines, Acids, Alcohols, Sulfonamides and Amides
J. Soley and S. D. Taylor
Department of Chemistry, University of Waterloo, Waterloo, Ontario, Canada
E-mail: jsoley@uwaterloo.ca
The 9-phenyl-9-fluorenyl (PhF) group (Figure 1) has been used as an Nα-protecting group of amino acid
and their derivatives mainly as a result of its ability to sterically shield the αstereocenter thus preventing
deprotonation and racemization, most notably in α-amino aldehydes [1]. However, installing this group
often takes days, the yields can be variable, the reaction requires specialized glassware, and produces
toxic lead byproducts. Moreover, its introduction into other functional groups has barely been explored.
Here we demonstrate that the PhF group can be introduced into the amino group of Weinreb’s amides
and methyl esters of amino acids using 9-chloro-9-phenylfluorene (PhFCl)/Nmethylmorpholine
(NMM)/AgNO3. The reaction gives excellent yields in less than one hour, requires no specialized glassware,
and avoids the use of lead salts.
Nα-PhF-protected amino acids can be prepared from unprotected α-amino acids in excellent yields by
treatment with N,O-bis(trimethylsilyl)acetamide (BSA) and then PhFCl/NMM/AgNO3. PhFCl/NMM/AgNO3
can also be used for introducing the PhF group into carboxylic acids and alcohols, rapidly and in excellent
yield, and primary alcohols can be protected with the PhF group in the presence of secondary alcohols in
moderate yield. Using PhFCl/AgNO3, a primary alcohol can be protected in good yield in the presence of a
primary ammonium salt or a carboxylic acid. PhF-protected alcohols can be deprotected in good yield
using TFA in the presence of a Boc- or PhF-protected amino group. Finally, primary sulfonamides and
amides can be protected in moderate to good yields using phenylfluorenyl alcohol/BF3•OEt2/K3PO4.

Figure 1: Generic structure of a 9-phenyl-9-fluorenyl protected functional group.
References
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Enantiospecific Synthesis. Molecules, 2010, 15, 6512-6547.
2. Lubell, W. D.; Rapoport, H. Configurational Stability of N-Protected α-Amino Aldehydes. J. Am. Chem.
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P04 Efficient kinetics in flow:
Sequential aliquot sampling from a cycling reaction slug
Sullivan, R. J., Newman, S. G.
Centre for Catalysis Reserach and Innovation, Department of Chemistry and Biomolecular
Science, University of Ottawa, Ottawa, Canada
E-mail: rsull074@uottawa.ca; stephen.newman@uottawa.ca

Inspired by flow reactors capable of automated recovery and recycling of reaction components,[1,2] we
report a flow reactor capable of efficiently collecting reaction kinetics data by cycling an entire reaction
solution, with analysis performed once every ‘cycle’. In contrast to a traditional continuous flow reactor,
this reactor obtains conversion over time data by passing a discrete reaction slug back-and-forth between
two parallel residence coils, with analysis performed each time the solution is passed from one coil to the
other. Application to kinetic analysis of a wide variety of transformations (acylation, SNAr, silylation,
solvolysis, C– S cross-coupling and cycloadditions) is demonstrated highlighting both the versatility of the
reactor and the benefits of performing kinetic analysis as a routine part of reaction
optimization/development. Extension to the monitoring of multiple reactions simultaneously is also
realized by operating the reactor with multiple reaction slugs at the same time.
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P05 Fe(II)-catalyzed insertion reactions of α-diazocarbonyls into Si–H and
S–H bonds
Nour Tanbouza, Hoda Keipour, Thierry Ollevier*
Département de Chimie, Université Laval, 1045 Avenue de la Médecine
Québec, QC, G1V 0A6
E-mail: nour.tanbouza.1@ulaval.ca

In this work, the use of a simple iron salt, being Fe(OTf)2, to catalyze the insertion reaction of diazocarbonyls into S–H bonds, allowed access to a wide range of -thioesters in high yields from their
corresponding -diazoesters. A scope of thiols was used for the unprecedented insertion reaction with an
-diazoketone leading to yields up to 85% of -thioketones. Control experiments were used to gain insight
into the mechanism of this reaction.1 Fe(OTf)2 was found capable of highly yielding insertions into Si–H
bonds while using dimethyl carbonate (DMC) as an alternative to the widely employed CH2Cl2. A large
scope of -silylcarbonyls was obtained in yields as high as 95%. The mechanism of an Fe(II)-catalyzed
insertion into Si–H bonds was then examined through control experiments and kinetic studies. The same
Fe(II) system in DMC was also found efficient for insertions into N–H and O–H bonds.2
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P06 Mechanoenzymatic Breakdown of Chitin Into N-Acetylglucosamine: Higher
Activity and Reduced Waste in the Absence of Bulk Water
J.P.D. Therien1, F. Hammerer1, T. Friščić1, and K. Auclair1 1Department of
Chemistry, McGill University, Montréal, Canada
E-mail: daniel.therien@mail.mcgill.ca
It is estimated that 7 million tons of crustacean shell waste is generated annually worldwide, with most of
it being discarded into landfills or back into the ocean. Chitin is one of the major components of crustacean
shells and is the most abundant nitrogen-containing biopolymer found on the planet, consisting of
repeating β-(1,4)-N-acetylglucosamine (GlcNAc) units [1]. Given that crustacean shells are a renewable
biological feedstock, research into transforming this waste into industrially relevant molecules has been
gaining traction. Current methods to obtain GlcNAc from chitinous biomass, however, typically employ
harsh, aggressive chemicals (such as concentrated HCl and concentrated NaOH) at high temperatures and
therefore lack sustainability. In contrast to the chemical route, enzymatic catalysis provides a significantly
milder approach. Enzymes capable of hydrolysing chitin, called chitinases, are produced across many living
organisms. Unfortunately, current enzymatic methods typically rely on large volumes of water, and harsh
pre-treatments of the chitin substrate to aid in suspending the insoluble material in water (e.g. using
strong acids, high temperature/pressure, chemical modifications, etc.) [2,3]. Our group has recently
reported that some enzymes can be more efficient when used in the absence of bulk water [4]. This is
possible thanks to a combination of ball milling and accelerated aging (static incubation) repeated over
several cycles, which we call reactive aging (RAging). This presentation will highlight our interesting results
to hydrolyze chitin in purified form or from shrimp and crab shells into GlcNAc using an inexpensive
commercial chitinase in the absence of bulk solvent.

Figure:
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Hypervalent Iodine(III) Salts as Initiators of Nazarov Cyclizations
Avery J. To, Dr. Graham Murphy
University of Waterloo, Waterloo, Canada
E-mail: ajto@uwaterloo.ca
Nazarov cyclizations (NCs), despite appearing simple at first glance, are capable of producing incredibly
complex products. These cyclizations are synthetically powerful, with both regio- and stereoselective
elements that have been exploited in natural product or complex molecule synthesis [1]. A typical NC
involves conrotatory 4p-electrocyclization of a divinyl ketone substrate, activated with a Brønsted or Lewis
acid, to afford a cyclopentenone product. Our aim is to utilize the NC as a tool to develop the synthetic
utility and study the Lewis acidity of cyclic diaryliodonium salts. Diaryliodonium salts are hypervalent
iodine(III) reagents which contain two aryl rings forming a hypervalent bond around a central iodine. Of
the acyclic and cyclic diaryliodonium salt variants which exist, the acyclic variant has proven to be a
synthetically useful arylating reagent, while the cyclic variant has found use as a synthetic precursor to
polycyclic heteroarenes [2,3]. Despite extensive research in both areas, minimal research has been
undertaken to exploit the Lewis acidic potential of diaryliodonium salts [4]. This presentation will
communicate the initial findings involving cyclic diaryliodonium salt-initiated NCs.
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Functionalized Tetrahydropyridines via SnCl4-mediated [4+2] Cycloaddition
between Donor–Acceptor Cyclobutanes and Nitriles
D. Tong, J. Wu, N. Bazinski, D. Koo, N. Vemula, B. Pagenkopf*
The University of Western Ontario, London, Canada
E-mail: dtong7@uwo.ca
The formation of carbon-heteroatom bonds is pivotal in obtaining structural frameworks present in a
variety of important natural products and bioactive molecules. In that regard, Lewis-acid promoted
cycloadditions of strained carbocycles have proven to be powerful tools for the construction of
heterocyclic frameworks.[1] The Pagenkopf group was the first to discover the cycloaddition of donoracceptor (DA) cyclopropanes with nitriles.[2] Since the strain energy of cyclobutane is comparable to that
of cyclopropane,[3] our group has sought to extend to the comparatively unexplored homologous
cyclobutane scaffold.[4] Disclosed here is the first [4+2] cycloaddition of nitriles with DA cyclobutanes via
Lewis-acid activation. This work describes the synthesis of tetrahydropyridine derivatives in moderate to
good yields. A variety of electronically diverse cyclobutanes engaged in [4+2] cycloaddition with both
aliphatic and aromatic nitriles. Reduction of the cycloadduct affords substituted piperidine exclusively as
the cis-2,6-diastereomer in excellent yield, and the cycloadduct also undergoes clean
dealkoxycarbonylation.[5]
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P09 Cobalt-Catalyzed Enantioselective C-H Functionalization with 1,6Enynes
Andrew Whyte1, Alexa Torelli1, Bijan Mirabi1, Liher Prieto2, Jose F. Rodrigues1, Mark Lautens1
1
University of Toronto, Toronto, Ontario
2
University of Basque Country, Bilbao, Spain
E-mail: alexa.torelli@mail.utoronto.ca
Cobalt catalysis has recently emerged as an effective strategy to functionalize inert C-H bonds. Despite its
potency as a catalyst, there are a scarce number of enantioselective cobaltcatalyzed C-H functionalization
methods reported[1-5]. Here, we report a cobalt-catalyzed enantioselective C-2 functionalization of Nheterocycles with 1,6-enynes. The reaction proceeds though a tandem domino cyclization and C-H bond
activation sequence to generate three new bonds with complete atom-economy. The products were
obtained as a single diastereomer in generally excellent yields and high enantioselectivity. We postulate
the reaction likely proceeds through an oxidative cyclization or an oxidative addition pathway. Preliminary
mechanistic studies indicate the reaction is atom-economical with no C-H crossover. This work
demonstrates the potential of cobalt catalysis in enantioselective functionalization of inert C-H bonds and
domino reactivity.
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P10 Grafting bis(heteroaryl) motifs into ring structures through a redirected
mechanism
C. N. Apte, D. B. Diaz, A. K. Yudin
Davenport Research Laboratories, Department of Chemistry, University of Toronto, Toronto, Canada
E-mail: chirag.apte@mail.utoronto.ca
The synthesis of bis-heteroaryl systems is typically achieved through Ullman-type cross coupling of
prefunctionalized substrates or multi-step condensation approaches. Our group previously utilized (Nisocyanoimino)triphenylphosphorane (Pinc) to generate oxadiazole-containing peptidic macrocycles,
which have improved conformational stability over their homodetic counterparts [1, 2] (Fig. A). In the
present work, N-azole nucleophiles such as imidazoles, triazoles and tetrazoles were found to be
competent nucleophiles to effect cyclization, rerouting the reaction to generate a pyrazole instead of an
oxadiazole (Fig. B). A notable example involves the use of the imidazole side-chain in histidine, which
allows for the cyclization of histidine-containing linear peptides. The resulting peptidic macrocycles (13to 22- membered) contain bis-heteroaryl grafts with a distinct unnatural connectivity – a 3,4substituted
heterocycle as opposed the biosynthetically derived 2,4-subsitution [3]. The small 6- and 7- membered
rings synthesized represent a novel class of fused nitrogen-rich heterocyclic systems (Fig. C). This method
allows for facile access to densely functionalized bis-heteroaryl motifs.
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P11 Mimicking Non-Canonical Oxidations for the Synthesis of Lignan Natural
Products
M. Carroll1, D. Meng1, Z. Huang1 and J-P. Lumb1
Department of Chemistry, McGill University, Montreal, QC H3A 0B8, Canada

1

E-mail: madison.carroll@mail.mcgill.ca
Lignans are a structurally diverse family of plant-derived natural products that often exhibit unique
polycyclic frameworks. These include aryltetralins, featuring a C-6 and C-7’ connection between two
phenylpropane units, or dibenzocyclooctadienes (DBCODs), featuring a C-6, C-6’ biaryl bond that is axially
chiral [1]. Lignans possessing these frameworks exhibit a broad range of biological activities, which vary
according to their degree of oxidation [2]. These factors raise interesting questions about how and why
oxidized lignans are biosynthesized, and whether synthetic methodologies can be used to mimic key,
oxidative steps. Amongst these are oxidations catalyzed by noncanonical oxygenases, which change the
backbone of a molecule over the course of C-H oxidation [1]. Despite their importance in many branches
of biosynthesis, the mechanisms of these enzymes remains unclear, including how they promote relatively
slow carbocyclizations in preference to more canonical C-H hydroxylation by rebound [3]. In this work, we
discuss our efforts to mimic noncanonical steps in the biosynthesis of podophyllotoxin and kadsuraol C
using photocatalysis. By emulating key steps in their biosynthesis, we hope to provide novel synthetic
methodologies that can facilitate complex molecule synthesis, while also providing insights into the
mechanisms of these noncanonical enzymes.

References [1] J. Chang et al., Chem. Rev. 2005, 105, 4581–4609. [2] Li, Z. et al., Carbohydr. Polym. 2018,
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P12 Exhaustive Reduction of Esters Enabled by Nickel Catalysis
Adam Cook, Sekar Prakash, Yan-Long Zheng, Stephen G. Newman
Center for Catalysis Research and Innovation, Department of Chemistry and Biomolecular
Sciences, University of Ottawa, Ottawa, Canada
E-mail: acook093@uottawa.ca

Presented herein is the development of a one-step methodology by which one may transform unactivated
aryl esters into their corresponding tolyl-derivatives.1 This reaction is facilitated through the action of a
Ni/NHC catalyst alongside an organosilane reducing agent and KOtBu. Contemporary methods to perform
this reaction are both scarce and non-trivial, often requiring multiple steps and stoichiometric amounts of
metal hydrides in order to proceed effectively. This procedure has proven successful on over 40 substrates,
affording moderate-to-good yields in the presence of various functional groups, heterocycles and
bioactive scaffolds. Applications in the synthesis of -CD3 containing products are highlighted, along with
potential avenues for further discovery.
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P13 One Pot Naphthalene Synthesis via Intramolecular Annulation of Ketones
with Lewis Acid
Omid Daneshfar, Yan-Long Zheng, Stephen G. Newman
Department of Chemistry and Biomolecular Sciences, Centre for Catalysis Research and Innovation,
University of Ottawa, Ottawa, Canada
E-mail: odane090@uottawa.ca
Substituted naphthalenes are a moiety found among some of the world’s most prescribed medication.[1]
Much of the modern research involving new naphthalene based medications requires the investigation of
substitution patterns on the ring, which may be key in improving properties or discovering novel medicinal
activity.[2] We have demonstrated that ortho-allyl substituted acetophenone derivatives are capable of an
intramolecular cyclization in the presence of a Lewis acid, that leads to the formation of substituted
naphthalene products. Relevant rate data suggests the reaction proceeds via nucleophilic attack of the
olefin onto the carbonyl. This cyclization has the potential to be integrated with C-H activation or a Stille
coupling, methods of installing the allyl groups on acetophenone derivatives.
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P14 Progress Towards the Synthesis of CDA (Calcium Dependent Antibiotic)
M. Diamandas, S. D. Taylor
University of Waterloo, Waterloo, Canada
E-mail: mdiamand@uwaterloo.ca
The CDAs (Calcium Dependent Antibiotics) are a class of seven cyclic lipopeptide antibiotics (cLPAs) that
were first discovered in 1978.1-3 Early experiments revealed that, when in the presence of calcium, crude
mixtures of the CDAs possessed antibacterial activity against Gram positive bacteria through the
formation of oligomeric conducting units that served to depolarize the bacterial cell membrane, ultimately
leading to cell death.1 Remarkably, nothing is known about the antibacterial properties and potential
clinical applications of each individual member of the CDA family.1-3 The objective of this work is to devise
an efficient synthesis of each CDA member so that their antibacterial activity and their mechanism of
action can be studied, starting with CDA3a and CDA3b. The presence of dehydrotryptophan (DHT)—as
well as several other uncommon amino acids—makes the CDAs perhaps the most challenging synthetic
cLPA targets ever attempted Thus far, the synthesis of a dipeptide building block containing DHT, the
synthesis of (2S,3R)-2,3-epoxyhexanoic acid, and the solid phase peptide synthesis (SPPS) of a peptide
corresponding to residue 8 to the lipid tail in the CDAs has been achieved. Preliminary attempts of
depsibond formation in CDA3a and CDA3b are also presented. Future directions are also discussed.

Figure 1. DHT containing CDA3a and L-Trp containing CDA3b3
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P15 Diazepane Carboxylate Organocatalysis of Tandem Oxy-Cope
Rearrangement – Conjugate Addition Reactions
R. R. G. Barrett, D. A. Campbell, and J. L. Gleason
McGill University, Montreal, Canada
E-mail: ryan.barrett@mail.mcgill.ca
The all-carbon [3,3]-sigmatropic Cope rearrangement is a potentially powerful synthetic tool, but has
historically required high temperatures and is limited by a lack of thermodynamic driving force. Our group
has recently demonstrated that diazepane carboxylate organocatalysts facilitate aliphatic 1,5-diene Cope
rearrangements at ambient temperatures, which constitutes the first organocatalytic Cope
rearrangement [1]. The related oxy-Cope rearrangement is more frequently employed because of the
valuable carbonyl generated, which also provides a predictable thermodynamic driving force. Additionally,
the well-established anionic oxy-Cope allows the reaction to commonly proceed at or below ambient
temperatures. The application of mildly acidic organocatalytic conditions, such as those employed
previously by our group, would therefore complement existing methods for this valuable reaction.
Iminium organocatalysis relies on aldehydes incorporated into the substrate. In considering the oxy-Cope
rearrangement, appropriately positioned aldehydes should not only allow catalysis of the sigmatropic
shift, but could react further with the enol intermediate in a complexity-generating tandem sequence.
We have constructed appropriate substrates to test this hypothesis, which allow us to produce 5,7-fused
ring systems diastereoselectively and in good yield at ambient temperature.
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P16 Ligand Design for the Decyanation and Ni-catalyzed Arylation of
Disubstituted Malononitriles
L. R. Mills1, R. K. Edjoc2, N. W. M. Michel3, S. A. L. Rousseaux4
1-4
Davenport Research Laboratories, Department of Chemistry, University of Toronto,
Toronto, Canada
E-mail: r.edjoc@mail.utoronto.ca

Tertiary α-aryl nitriles are medicinally and biologically relevant compounds [1]. Traditionally, the vast
majority of α-aryl nitriles are accessed through the substitution of benzylic halides with nucleophilic
cyanide and subsequent alkylation or metalcatalyzed α-arylation of secondary nitriles, both of which
require harsh conditions [23]. In comparison, malononitriles are an electrophilic source of cyanide that
are readily available platforms to access α-aryl nitriles and require mild decyanation conditions. Taking
advantage of this, we have developed a method to access tertiary α-aryl nitriles through decyanation and
Ni-catalyzed arylation of disubstituted malononitriles. The success of this reaction relied on the
development of a novel benzonitrile ligand. This poster will present studies leading to the design of this
nitrile ligand and the development of a Ni-catalyzed strategy to access tertiary α-aryl nitriles from
malononitrile derivatives.
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P17 Kinetic Analysis of Mizoroki-Heck Reactions:
Uncovering Mechanistic Subtleties
R. El-khawaldeh1, S. K. Kashani1, S. G. Newman*1
1
Department of Chemistry & Biomolecular Sciences, University of Ottawa, Ottawa, Canada
E-mail: relkh100@uottawa.ca
Kinetic analysis is a powerful method to gain mechanistic insight, optimize reactions and improve catalyst
design. Nonetheless, kinetic studies are laborious and therefore often overlooked in lieu of less rigorous
techniques. The automation of kinetic experiments would lower the impediment to performing routine
kinetic analysis. Continuous flow systems are particularly well suited for automation. An integrated flow
system is ideally suited to automate conducting reactions, acquiring data and performing kinetic
analysis.[1] Additionally, the use of simple kinetic methods such as variable time normalization analyses
(VTNA) simplifies data interpretation.[2] In parallel to the development of the automated flow reactor,
we are also interested in identifying reactions for which small changes in conditions alter the rate
equation. Towards achieving this goal, the kinetics of Mizoroki-Heck reactions have been investigated in
batch using VTNA analysis to identify what, if any, changes to the system alter the rate equation. It was
found that the reaction orders for aryl halide, olefin coupling partner and base all change as a function of
the electronics of the aryl halide, indicative of changes in the catalyst resting state and/or the ratedetermining step.
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P18 Imaging valvular matrix remodeling with PET for tracer evaluation in CAVD
mouse models
G. Farber1, D. Messika-Zeitoun2, B. Rotstein1
1
Universtiy of Ottawa Department of Biochemistry, Microbiology, and Immunology, Ottawa, Canada
2
University of Ottawa Heart Institute, Ottawa, Canada
E-mail: gfarb066@uottawa.ca
Introduction
Calcific aortic valve disease (CAVD) is the most common valvular disease, accounting for 50% of all valve
disorders and is the third most common cardiovascular disease following coronary disease and
hypertension[1,2]. It is considered a major public health concern with incidences expected to reach
epidemic proportions as the aging population and life expectancy continue to increase[1,2].
Methods
In vivo and ex vivo imaging of WT, Gata6+/-, and ApoE-/- (n = 8 per strain cohort) mouse models are used
to link features of matrix remodelling with CAVD progression. At baseline and longitudinal follow-up (4, 8,
and 12 months), in vivo hemodynamic impairment is assessed through echocardiography, and calcification
and MMP activity are measured using SPECT, MRI, and PET/CT with a series of radiotracers. Following
imaging, AV tissue is harvested, sectioned, and analyzed for; calcification, inflammatory markers, collagen
types, and MMP activity in AV leaflets. Tracer autoradiography is used to confirm in vivo imaging results.
Sample preparation, experimentation, and analyses are repeated in human tissue samples.
Results
Echocardiography suggests positive signs of disease progression in experimental animal models. In
comparison to WT, ApoE-/- mice show; significantly decreased leaflet separation (p < 0.01), increased peak
velocity (> 1600 mm/s, double the value measured in WT) indicating stenosis (p < 0.01), significantly
increased aortic valve area (p < 0.01), and irregular valve dynamics at all imaging time-points. [18F]NaF PET
imaging shows expected bone uptake and low calcium-burden in young and WT animals. [18F] AB-MMP13
and [18F] BR351, a specific MMP-13 and pan-MMP tracer respectively, show expected binding and uptake
in areas of disease progression with high target specifictiy. Furthermore, confirmation of sought-after
biomarkers have also been assessed by analysis of various histological sample preparations including the
presence of; leaflet calcification, MMP-9 and -13 upregulation, matrix remodelling, lipids, inflammatory
markers, and activated MMP expression.
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P19 Phenoxazine: A Privileged Scaffold for Ferroptosis Inhibitor Design
Luke A. Farmer1, Jia-Fei Poon1, Derek A. Pratt1
1
University of Ottawa, Ottawa, Canada
E-mail: lfarm009@uottawa.ca
Non-enzymatic lipid peroxidation is the process by which lipids are oxidized to lipid hydroperoxides
through a series of spontaneous radical reactions. Extensive lipid peroxidation is observed in many
pathological contexts, including neurodegeneration.1 Determining the extent of the relationship (causal
or casual) could be interrogated if means existed to effectively suppress lipid peroxidation in vivo. The
dietary lipid soluble radical-trapping antioxidant (RTA) α-tocopherol (α-TOH, the most potent form of
Vitamin E) is effective at rescuing cells from ferroptosis, a form of cell death triggered by the accumulation
of lipid hydroperoxide. However, we have found that several small molecule RTAs exhibit vastly superior
potency in vitro.2 Among these is the aromatic amine phenoxazine (PNX) which is 200-fold more potent
than α-TOH in Pfa-1 cells.3 Using the PNX scaffold, which is one of the most effective RTA scaffolds known,4
we sought to define key structure-activity relationships that could be more generally applied to other lipid
soluble RTAs. In this presentation we will disclose how experimentally determined properties such as the
rate constant for peroxyl radical trapping (kinh) and H-bond acidity (𝛼2𝐻) can explain the observed trends
in anti-ferroptotic activity. Additionally, we will discuss how substituent placement can mitigate primary
metabolism of PNX compounds, in pursuit of an optimized PNX for application in vivo.
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P20 Development and Evaluation of Selective Radiotracers for Matrix
Metalloproteinase-13 to Identify High-risk Atherosclerosis
A. Buchler, G. Farber, R. Al-Haddad, BH. Rotstein
University of Ottawa Heart Institute, Ottawa, Canada
E-mail: abuch052@uottawa.ca
Atherosclerosis is a progressive disease characterized by the accumulation of lipids within the coronary
arteries. Rupture of atherosclerotic plaques is a major cause of heart attacks and strokes, increasing
susceptibility to sudden cardiac death [1,2]. Particularly, MMP-13 is responsible for the conversion of
stable to vulnerable atherosclerotic plaques [3]. These plaques, distinguished by thin and collagen-poor
fibrous caps, provide potential to diagnose early progressive disease by molecular imaging [4].
Accordingly, the goal of this project is to develop selective PET radiotracers for MMP-13.
Based on crystal structures of the target catalytic domain, highly selective inhibitors have been reported,
which uniquely bind to the specificity loops of MMP-13. Pyrimidine and quinazoline derived scaffolds have
demonstrated exceptional selectivity (>105-fold) over other MMPs, and tremendous potency (30 nM > IC50
> 100 pM) in an in-vitro fluorometric assay but have yet to be radiolabeled for this application [5,6].
Radioactive isotopologues have been synthesized by incorporation of [18F]fluoride or [11C]methyl iodide
to radiochemical precursors. An automated production of the selected fluorine-18 candidate was achieved
in high yield, and purity (d.c RCY: 27%, Am: 2.55 Ci/μmol, RCP: >99%, ts: 60 min, n = 8). Studies applying invitro and ex-vivo autoradiography to enface preparations of mouse aortas (ApoE-/- and C57BL/6) have
displayed suitable radiotracer uptake (25% more in ApoE-/- mice) and specificity in parallel blocking
studies. Histological staining of lipids (ORO) on these same samples has further correlated tracer uptake
with lesion distribution. A comprehensive evaluation by means of biodistribution and ex-vivo PET is
ongoing.
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P21 Concentration-Dependent Self-Mediated Aggregation of DNA
J. Vanloon, T. Yan*
Department of Chemistry, Brock University, St. Catharines, Ontario, Canada
Email: jv11fl@brocku.ca
Aggregation of DNA can be induced by polyamines and cations under specific conditions. [1-3] Here we
suggest that the aggregation of double stranded DNA may be a concentrationdependent process and
leads to a change in conformation as evidenced by circular dichroism (CD) and dynamic light scattering
(DLS). Thus, oligonucleotide d(CG)9 duplexes showed typical right-handed B-DNA and left-handed Z-DNA
CD profiles in 100 mM and 4 M NaCl, respectively, at 10 µM oligonucleotide concentrations. At 100 µM
oligonucleotide concentrations, however, only an intense peak at 296 nm was observed, either as a
positive band in 100 mM NaCl or a negative band in 4 M NaCl. Dilution of 100 µM oligonucleotide solution
restored the typical B- or Z-DNA CD profiles. Similar results were obtained for other DNA sequences. DLS
results suggested an increase in the size of DNA with the increase in DNA concentrations, leading to the
hypothesis of concentration-dependent self-mediated aggregation of DNA.
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P22 Synthesis of Imidazo[1,2-a]pyridines via Activation of 2H-Azirines and
2-Halopyridines
Frédéric Vuillermet, Joanick Bourret, Claudio Sturino, Arshad Siddiqui et Guillaume Pelletier*
Medicinal Chemistry Department, Paraza Pharma Inc., 2525 avenue Marie-Curie, Ville Saint-Laurent,
Québec, Canada, H4S 2E1
E-mail: guillaume.pelletier@parazapharma.com
The discovery and optimization of a serendipitous reaction forming imidazo[1,2a]pyridines between an
equivalent of 2-halopyridine and a 2H-azirine will be described. The treatment of 2H-azirines with triflic
anhydride (Tf2O) forms electrophilic 1-trifloylaziridin-2-yl triflate species,1,2 which are consequently
reacted in situ with weak nucleophiles, such as 2-chloropyridine derivatives. Depending on the nature of
the pyridine, the reaction leads to the formation of transient pyridinium salts which can be isolated and
characterized. Interestingly, these pyridinium salts can also be treated with triethylamine (Et3N) leading
to the selective formation of 3-substituted imidazo[1,2a]pyridines, a heterocyclic moiety commonly found
in medicinal chemistry leads and drugs.3 Thorough optimization of the activation/cyclization resulted in
high yields and clean conversion of the desired products. Further scoping of the reaction with respect to
the 2-halopyridine and the 2H-azirine components will help clarify the limits of the reaction conditions.
Hopefully, the discovery of these reactions will unveil new synthetic methods to producing interesting
heterocycles such as pyrido[2,3b]pyrazines, which may be obtained when 3-amino-2-halopyridines are
employed as the nucleophiles.
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P23 Synthesis of Carbon Nanotube Precursors Utilizing a Pyrene Backbone
J. Wang1, D. J. Schipper1
1
University of Waterloo, Waterloo, Canada
E-mail: jianan.wang@uwaterloo.ca
Cyclacenes are a highly strained structural unit and the shortest possible sidewall of a zigzag carbon
nanotube (CNT). Zigzag CNTs are an important commodity in the development of semiconductors for
electronic applications. However, the current top down approaches for the synthesis and purification of
stereochemically pure CNT samples is laborious and expensive. For this reason, there are many different
research groups pursuing techniques for the sorting of CNTs [1]. An alternate technique envisioned for
the controlled production of CNTs is the through bottom up organic synthesis [2]. Although armchair type
CNT precursors have been previously synthesized, their zigzag counterparts have yet to be due to their
inherent instability. Pyrene offers a uniquely stable structure to traditional acene type materials and may
be applied to the controlled synthesis of zigzag type carbon nanotubes. Through a series of Diels-Alder
reactions a cyclic acene system can be formed, which may be followed by a Scholl annulation to grow a
zigzag type CNT.

Figure:
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P24 Development of Novel Self-immolative Benzimidazole Based
Polymers(SIPs)
Xiao Yu, S. Maryamdokht Taimoory, and John F. Trant*
1
Master, Windsor, Canada
2

Post-doctor Fellow, Windsor, Canada

3

Professor, Windsor, Canada xiao11v@uwindsor.ca

Self-immolative polymer, a class of polymer which will rapidly and sequentially depolymerize monomerby-monomer when exposed to a given external stimulus that cleaves their stabilizing end-cap, such as
temperature, pH and UV light, this kind of property comes from it’s low ceiling temperature, which
favored the formation of monomers. The nitrogen center of the benzimidazole based SIPs makes it a
potential target for many assembly/self-assembly applications. This presentation will discuss our
approach toward the synthesis of this self- immolative polymer’s precursor. According to the mechanism,
the depolymerization kinetics can be tuned by changing different diaryl-substitutions. We will also briefly
mention the importance of substitutions on polymerization/depolymerization kinetics.
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P25 Cyclization cascade followed by non-usual indoline formation towards the
synthesis of enantioenriched aspidospermatan alkaloids
J.Fontaine, C. Hauduc, and G. Bélanger*
Université de Sherbrooke, Sherbrooke, Canada
E-mail: jean-philippe.fontaine@usherbrooke.ca
Indole and its bioisosteres are recognized as biologically active functional groups and are found in a wide
variety of alkaloids and drugs. The strategy generally used for the synthesis of aspidospermatan indole
alkaloids is to begin with the indole portion and then construct the rest of the molecule around it. [1].
Over the last years, our research group developed a one-pot sequence of Vilsmeier-Haack cyclization and
non-stabilized azomethine ylide intramolecular (3+2) cycloaddition to rapidly increase the molecular
complexity. We have already applied this strategy to effectively synthesize an advanced tricyclic
intermediate for the synthesis of racemic tubotaiwine and congeners [2].
A major advantage of cyclization cascades resides in the control of the absolute configuration of all
stereogenic centers, induce by only one stereogenic center on the cascade precursor. Recently, different
approaches have been successfully explored to allow a non-racemic synthesis of this key step precursor
using Evans auxiliaries.
Another objective of this project is the incorporation of indoline at the end of synthesis. Because of ring
strain, known methods based on thermodynamic enolization (e.g. Fischer) are not suitable. To address
this problem, we proposed an approach consisting of an oxidative radical decarboxylation and trapping
with an adjacent aniline. The radical cyclization is first developed on model compounds and will then be
applied in the total synthesis.
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P26 Development of Thermo-reversible Self-healing Materials Based on
Multidentate Block Copolymer Stabilized on Carbon Nanotubes
Ge Zhang1, J. K. Oh1
1
Concordia University, Montreal, Canada
E-mail: zhangge0716@gmail.com
In recent years, the development of self-healable thermoset has drawn significant attention from both
academia and industry. Due to their built-in ability to recover the material properties after physical
damage, these thermosets can prevent catastrophic failure and extend their lifetime. A promising method
to develop effective self-healing materials is the intrinsic self-healing system that involves the
incorporation of dynamic linkages, particularly thermo-reversible Diels-Alder cycloadducts, into
crosslinked networks, thus yielding dynamic crosslinked networks. Further incorporation of
nanostructured additives, such as carbon nanotubes (CNTs), can provide self-healing networks with
additional functionality, such as conductivity. However, direct incorporation of bare CNTs by physical
blending approach could cause non-uniform distribution, which could deteriorate the performance of
selfhealing nature. My master research focuses on exploring a novel multidentate block copolymer
(MDBCP) and strategy that can stabilize CNTs in self-healing networks. It involves the fabrication of
heterogeneous cross-linked networks, where functional CNTs are covalently embedded in the self-healing
polymer network.
Well-defined MDBCP having pendant furfuryl groups in one block and pendant pyrene groups in another
block was synthesized by atom transfer radical polymerization. After careful characterization, the MDBCPs
were examined for stabilization of CNTs through Ultra-violet spectroscopy. Random copolymer,
homopolymer and monodentate polymer are also investigated to confirm superiority of MDBCP. The
development of self-healing matrix is based on shape memory polymer to favor the crack closure and DAbased thermo-stimuli crosslinkages. MDBCP/CNTs uniform dispersion in the self-healing matrix would
form self-healing composite, which is expected to provide additional functionality and have enhanced
mechanical properties [4].
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P27 Nickel-Catalyzed Domino Heck-Type Reactions using Methyl Esters as
Cross-Coupling Electrophiles
Yan-Long Zheng and Stephen G. Newman*
Centre for Catalysis Research and Innovation, Department of Chemistry and Biomolecular Sciences,
University of Ottawa, 10 Marie-Curie, Ottawa, Ontario K1N 6N5, Canada.
E-mail: stephen.newman@uottawa.ca
While esters are frequently used as traditional electrophiles in substitution chemistry, their application in
cross-coupling chemistry is still in its infancy. In recent years, moderately activated esters and amides
have been shown to undergo a variety of coupling reactions to form carbonyl-containing or
decarbonylated products were formed.[1] While these acyl electrophiles are seldom commercially
available and are often prepared from the corresponding carboxylic acid or acid chloride, detracting from
their synthetic utility. In this work we demonstrate that methyl esters can be used as coupling
electrophiles in Ni catalyzed Heck-type reactions via challenging cleavage of the C(acyl)-O bond under
relatively mild conditions at 80 or 100 °C. With the σ-Ni(II) intermediate generated from the insertion of
acyl Ni(II) species to the tethered C=C bond, a series carbonyl-retentive products were formed via domino
Heck/Suzuki-Miyaura coupling and Heck/reduction pathways when organoboron and mild hydride
nucleophiles are used.[2]
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P28 Targeted Lipophilic Radical Initiators are Key to Mitochondrial RTA Assays
and Reveal Association with Mitochondrial Uncoupling
Omkar Zilka, Jia-Fei Poon, Ron Shah, Derek A. Pratt
Department of Chemistry and Biomolecular Sciences, University of Ottawa, Ottawa, Canada
E-mail: ozilk070@uottawa.ca
The role of mitochondrial lipid peroxidation (mtLPO) in cell dysfunction and disease has been widely
discussed – most recently, in the context of ferroptosis – but remains highly indefinite. As part of our
interest in the mechanisms of ferroptosis induction and inhibition, we sought to develop tools to
investigate mtLPO. A series of novel hyponitrite LPO initiators have been prepared by alkylation of
hyponitrite salts with tertiary halides, including variants that are targeted to the mitochondria. The kinetics
of these initiators have been investigated by fluorescence enabled inhibited autoxidation methodology
[1] in both liposomes and cell culture with three ratiometric peroxidation dyes, STY-BODIPY (STY),
MitoSTY-BODIPY (MSB) and BODIPY-C11 (C11). Confocal microscopy exposed early mitochondrial
depolarization in each of HEK293 human kidney and HT22 mouse hippocampal cells when treated with
the mitochondrial initiator, precluding reliable assessment of mitochondrial lipid peroxidation. This
uncoupling response was investigated with 1) carboxyatractylate, an inhibitor of adenine nucleotide
translocase (ANT), and 2) stimulation of ATP production with the respiratory substrate sodium pyruvate.
Optimum assay conditions for each cell line were evaluated based on the retention of the membrane
potential and colocalization of the oxidized dye. Further validation with a few mitochondrially-targeted
radical trapping antioxidants (RTA) assayed under these optimized conditions were consistent with their
predicted in vitro RTA reactivity. MSB was found to be more specific to mitochondrial staining versus the
alternative commercial dye MitoPerOx which could not be optimized in any of our assays. Overall, our
results highlight 1) the importance of mitochondrial uncoupling during lipid peroxidation, 2) implications
for targeting strategies that exploit membrane potential, and 3) unique uncoupling responses between
cell lines. Moreover, we found that our biomimetic tetrahydronapthyridinol (THN) RTAs are as effective
as their mitochondrially targeted variants, and both are superior to MitoQ, a prominent nutraceutical
designed as a mitochondrially-targeted RTA.
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P29 Use of Flow Chemistry for Decarboxylative Palladium-Catalyzed CrossCoupling Reactions in the Synthesis of Heteroaromatics
Cindy Buonomano1, Pat Forgione1
1
Department of Chemistry & Biochemistry, Concordia University, Montréal, QC, H4B 1R6 and
Centre in Green Chemistry and Catalysis
E-mail: c_buon@live.concordia.ca
The chemical industry plays a major role in the production of chemicals that have a high impact in our
everyday lives. However, it often results in pollution and the release of many toxic contaminants. Green
chemistry is the design of safer and more environmentally friendly protocols that could reduce the
generation of toxic substances.[1] We decided to implement some aspects of this approach in our
research for the synthesis of heteroaromatics using catalysis and flow chemistry. Heteroaromatics are key
motifs present in many biologically active compounds. Their synthesis can be achieved via classical
methods of palladiumcatalyzed cross-coupling reactions. Recently, decarboxylative cross-couplings have
emerged as advantageous and greener alternatives to the classical methods reducing the production of
harmful by-products. We have been investigating these cross-coupling methodologies for the past
decades proving their usefulness. [2] In order to minimize the environmental impact of our processes and
further increase their attractiveness for industrial applications, it is crucial to adapt them to new synthetic
technologies. Continuous flow is a powerful technique using micro-tubes and small benchtop reactors. It
offers advantages such as control of heat transfer and mixing, concentration and easy scale-up versus the
batch processes commonly used in organic synthesis. The purpose of this research project is to apply the
carbon-carbon bond formation methodology developed by our group, and make it more efficient,
versatile and cleaner using the flow chemistry techniques (Scheme 2). The final objective will lead to the
one-flow multi-step synthesis of thienoisoquinoline-derived compounds [3] and improvement of the
synthetic pathway reducing the formation of side-products (Scheme 3). This project will allow us to
synthesize heteroaromatic compounds in a greener and more efficient manner.
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P30 Hydrogen Bond Directed L to D Conversion of Amino Acids
R. Fu, S.M. So, J. Chin1
1
University of Toronto, Toronto, Canada
E-mail: rick.fu@mail.utoronto.ca
L to D conversion of unactivated α-amino acids was achieved using a crystallization-induced
diastereomeric transformation (CIDT) strategy. Ternary complexes of an α-amino acid with a
salicylaldehyde derivative and a chiral guanidine (derived from corresponding chiral vicinal diamine) were
obtained in good yields as diastereomerically pure imino acid salt complexes and were hydrolysed to
obtain enantiopure α-amino acids. Combination of DFT computation, NMR spectroscopy, and X-ray crystal
structure provide detailed insight into the origin of the fast racemisation that is essential for CIDT.
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P31 Design and Synthesis of a Cyclic Tetramer Implicated in Melanogenesis
H. Huang, J.P. Lumb
Department of Chemistry, McGill University, Montreal, Canada
E-mail: haiyan.huang@mail.mcgill.ca
Eumelanin is a ubiquitous biological pigment that is responsible for critical functions in diverse living
organisms. Nevertheless, its structure is poorly understood. Computational models support a range of
eumelanin oligomers, which are suitable for self-assembly into larger pigment granules. Amongst these,
a cyclic tetramer of 5,6-dihydroxyindole (DHI) linked through the 2 and 7 positions has been proposed.
This poster will describe our efforts towards this synthetic target, which hinges on cross coupling of
differentially functionalized DHI building blocks.
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P32 Towards an Optimal Catalyst and Unified Mechanism for Diverse
Ni-Catalyzed Heck-type Reactions
E. Isbrandt, S. Newman
University of Ottawa, Ottawa, Canada
E-mail: eisbr094@uottawa.ca
The use of nickel as a catalyst for cross-coupling reactions has been extensively studied over the past few
decades. While a large focus of nickel catalysis has been directed towards the reactions between
organohalides and traditional partners such as organozincs (Negishi coupling) and organoboron
compounds (Suzuki-Miyaura coupling) [1], there are relatively few reports of nickel-catalyzed Heck
reactions. Recently, our group reported a nickel-catalyzed reaction of organotriflates and aldehydes to
form ketones, presumably by a Heck-type mechanism with the aldehyde acting as an olefin surrogate [2].
Surprisingly, this reaction along with other reports of Ni-catalyzed Heck-type reactions feature very
diverse conditions, despite all occurring through similar proposed catalytic cycles. Our group hypothesizes
that a general, optimal catalyst system must exist; the identification of which would be invaluable to
synthetic chemists who need reliable and reproducible conditions for complex molecule synthesis. Our
results towards this goal will be presented, focusing on the use of high-throughput experimentation (HTE)
to understand how the various catalysts and conditions reported in the literature perform with different
organo(pseudo)halide and pi-acceptor pairs.
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P33 Developing an Expeditious Photochemical Synthesis of CF3Containing
Furans
I. Jameel,1 T. Chidley and G.K. Murphy
1
Department of Chemistry, University of Waterloo, Waterloo, Canada
E-mail: ijameel@uwaterloo.ca
Visible light-mediated organic transformations are an area of interest because of the desire to develop
mild and energy efficient reaction conditions. Recently, we discovered that blue light (λmax= 461 nm)
irradiation of a β‐dicarbonyl‐derived iodonium ylide and an alkene offers a highly chemoselective
synthesis of doubly activated cyclopropanes, presumably via a diradical intermediate.1 Replacing alkenes
with alkynes in this reaction instead gave furans, and by using CF3-containing iodonium ylides as
substrates, a metal-free and environmentally friendly synthesis of trifluoromethylated furans could result.
This is important due to the countless occurrences of CF3-substituted furans in medicinal chemistry. This
poster will outline our development of this chemistry. Preliminary results show that the substrate scope
is broad, and that both terminal and internal alkynes can be employed.
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P34 Expanding the Role of CO2 Surrogates in Organic Synthesis
T.E. Hurst1, J.A. Deichert1, L.T. Kapeniak1, J. Harris1, R. Lee2, P. Jessop1, V.A. Snieckus1.
1
Queen's University, Kingston, Canada
2
MacEwan University, Edmonton, Canada
E-mail: 14lk34@queensu.ca
CO2 is an important building block in organic synthesis and is the basis of the Kolbe-Schmitt reaction for
the commercial production of Aspirin. We will report on the use of sodium methyl carbonate (SMC) as a
surrogate CO2 electrophile in classical organometallic reactions [1]. Under ambient conditions, SMC is a
white solid and can be used to circumvent the use of excess gaseous or solid CO2. The reactions of SMC
with Grignard and organolithium reagents provide new and general synthetic methods for the synthesis
of alkyl, aryl, and alkynyl acids and symmetrical benzophenone derivatives, respectively. A one-pot
procedure for the preparation of unsymmetrical benzo- and aceto-phenones will be presented as well.
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P35 Strain-Promoted Cycloaddition of Trans-Cyclooctene and Nitrones as a Tool
for Bioorthogonal Labelling
K.D Margison1, D.A Bilodeau1, F. Mahmoudi1, and J.P. Pezacki1
1University of Ottawa, Ottawa, Canada
E-mail: kmarg101@uottawa.ca
Bioorthogonal chemistry has provided a toolbox of reactions that can be used to answer biochemical
questions that were once too technically challenging to pursue. Cycloaddition reactions are the most
popular organic reaction used this field as they are often fast, selective and biologically inert. To overcome
the copper toxicity of the classic 1,3 dipolar-copper catalyzed azide-alkyne cycloaddition (CuAAC), a
number of strain-promoted reactions including the strain-promoted azide-alkyne or alkyne-nitrone
cycloaddition (SPAAC and SPANC) have been developed. Perhaps the most significant strain-promoted
reaction is that of tetrazine-transcyclooctene (TCO) reaction with rates exceeding 106. Since nitrones have
succeeded azides with a number of strained alkynes, and are strong, tunable, biorthogonal reacting
partners, we investigated the kinetics of nitrones with strained-TCOs. Kinetic analysis of acyclic and cyclic
nitrones with strained-TCO has demonstrated the utility of this reaction for bioorthogonal labelling. Using
unnatural D-amino acids tagged with nitrones, and s-TCOAlexa488, labelling of the bacterial peptidoglycan
layer is demonstrated. These new findings expand the bioorthogonal toolbox and allow for TCO reagents
to be used in bioorthogonal applications beyond tetrazine ligations for the first time and open up new
avenues for bioorthogonal ligations with diverse nitrone reactants.
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P36 Crystallization-induced Emission Enhancement of the Photoluminescence
and Electrochemiluminescence of Benzosilole
D. Koo, L. Yang, J. Wu, Z. Ding*, and B. L. Pagenkopf*
Department of Chemistry, The University of Western Ontario, London, ON, N6G 5B7
E-mail: dkoo9@uwo.ca
Siloles (silicon-containing analog of cyclopentadiene) are interesting and important species for
electrochemiluminescent sensor, organic light emitting diodes (OLED), polymeric solar cell, etc., because
of their unique electrochemical properties.[1,2] The unique characteristic electrochemical and
photophysical properties of siloles arise from their low-lying LUMO compared with related heterocycles.[3]
Thus, siloles are a great source material for light-emitting applications. A number of research works have
been conducted to increase the electron-accepting capabilities of siloles by varying their π-conjugation.[4]
Our group previously systematically explore the π-conjugation of siloles with substituents such as
electron-rich thienyl groups to improve silole’s electrochemical properties.[5]
Recently, our group examined benzosiloles, an analog of siloles with higher synthetic accessibility.
Benzosiloles are dissymmetric and potentially more easily synthetically scalable than our previous silole
materials. Surprisingly, the electrochemiluminescence (ECL) of two newly synthesized benzosiloles with
thienyl appendage were found to give crystallization-induced emission enhancement (CIEE), a
phenomenon previously unobserved for ECL. The ECL performance of the film of the two benzosiloles was
improved by 16 and 24 times with CIEE compared with their solution, and reached up to 6.5% using
Ru(bpy)32+ as the benchmark. This unprecedented observation of CIEE-ECL was realized from small
molecules of straightforward design and easy synthesis. Moreover, this enhancement of conventional ECL
makes the studied benzosiloles promising materials for further application compared with other ECL
chromophores.
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P37 Natural Product Synthesis in The Hudlicky Group
R. Lapinskaite, Dr. T. Hudlicky
Brock University, St. Catharines, Ontario, Canada
E-mail: rl14xg@brocku.ca
The Hudlicky group focuses its research on the synthesis of natural products, especially Amaryllidaceae
and Morphine alkaloids. We employ the recombinant strain E. coli JM 109 (pDTG601A) and R. eutrophus
B9 for the chemoenzymatic dihydroxylation of mono- and disubstituted arenes to obtain cyclohexa-3,5diene-1,2-diols to be used as chiral synthons for the syntheses of the target compounds. Currently, the
attention is focused on the chemoenzymatic approach to the analogues of narciclasine and
pancratistatin, oxycodone and ent-oxycodone, pleiogenone A, tetrodotoxin, and xylosmine. The
syntheses of oxycodone, calyciphylline A-type alkaloids, isochromene, and Amaryllidaceae congeners
are also being pursued. Recent progress in these areas will be reported.
Figure:
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P38 Studies on the “azulene vs. naphthalene” selectivity in the gold (I)
catalyzed cycloisomerization of diynamides.
D. F. León-Rayo, D. Campeau, Q. Zhao, F. Gagosz
Department of Chemistry and Biomol. Sciences, University of Ottawa, Ottawa ON, Canada
E-mail: dleonray@uottawa.ca
During our study on the formal gold-catalyzed tetradehydro Diels-Alder (TDDA) reactions of diynamides
for the generation of indoline and quinoline derivatives,[1] the formation of azulene by-products were
observed in the case of several substrates. Given the increasing interest for the azulene scaffold in the
field of material sciences,[2] we decided to investigate the possibility to develop an efficient and modular
new access to polyfunctionalized azulenes using gold catalysis. A systemic study of the geometric and
electronic parameters that could affect the selectivity in the competitive formation of naphtalene versus
azulene derivatives was performed. The results of this study along with our previous mechanistic
investigations allowed us to build a model to predict the selectivity of the reaction as a function of the
structural features and the substitution pattern of the substrates.
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P39 Theranostic Nanodiamond Drug Platform For In Vivo Strongly Enhanced
Antitumor Therapy
X.B. Du1, S.G. Wei1, J. F. Trant2*, Y.Q. Li 1,2*
1
School of Chemistry and Chemical Engineering, Shanxi University, Taiyuan 030006, P. R. China
2
Department of Chemistry and Biochemistry, University of Windsor, 401 Sunset Avenue,
Windsor, Ontario N9B 3P4, Canada
E-mail: j.trant@uwindsor.ca; wkyqli@sxu.edu.cn
Enhancing the efficiency and tumor homing ability of drugs is a constant and urgent need in cancer
treatment [1-2]. We designed and constructed a novel theranostic nanomedicine (NDPEG-HYD-FA/DOX,
NPHF/D) with folate receptor (FR)-mediated cellular uptake and intracellular pH-regulated “OFF-ON”
fluorescence properties and cytotoxicity of the drug (DOX) based on DOX conjugated hydrazine hydrate
modified PEGylated nanodiamond (ND). The released DOX from NPHF/D switches ON fluorescence and
cytotoxicity in an acidic environment due to acid-mediated cleavage of the hydrazone linkage, while the
fluorescence and cytotoxicity of DOX remains in the OFF state in normal tissue due to the good stability
of hydrazone bond. In addition, the targeting ligand-folate(FA) facilitated the rapid accumulation of
NPHF/D within cells (Fig.1A). Excitingly, in vivo antitumor experiments indicated that NPHF/D acquired a
higher inhibition of tumor growth due to active targeting and hydrazone linkage with minimal
cardiotoxicity, hepatotoxicity and nephrotoxicity compared to free DOX, which is commonly associated
with free DOX chemotherapy. Considered together, the delivery property of NPHF/D, high tumor binding
affinity, attributed to passive and active targeting synergistic effects, and detectable fluorescence OFF-ON
signalling of DOX with acid sensitivity could be successfully integrated and partitioned on a single
PEGylated ND-platform, so as to enhance the therapeutic effect on the tumor in vitro and in vivo. Hence
this drug design approach provides useful insights for improving the applicability of the nanodiamond
platform in targeted cancer therapy.

Fig.1 (A)FR-mediate endocytosis. (B) Average tumor volume change for mice treated with various
materials. (c) Average whole mice weight change by treated with various materials.
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P40 The use of novel aryl nitrile and aryl amide glucopyranosides as ice
recrystallization inhibitors for human red blood cells
Leah E. McMunn1, Robert N. Ben*1
1
University of Ottawa, Department of Chemistry and Biomolecular Sciences, D'Iorio Hall, 10 Marie Curie,
Ottawa, Canada
E-mail: lmcmu087@uottawa.ca
Cryopreservation (storage from -80 °C to -150 °C) of human red blood cells (RBCs) can extend their shelf
life from a maximum of 42 days to 10 years [1,2]. In North America, RBCs are suspended in a 40% solution
of glycerol during cryopreservation to ensure high post-thaw recoveries [3]. However, before a thawed
unit of RBCs can be transfused to a patient it must be deglycerolized to avoid intravascular hemolysis. This
time-consuming process precludes the use of cryopreserved RBCs in emergency situations [3].
Our laboratory recently reported the ability of small molecule ice recrystallization inhibitors (IRIs) to
effectively cryopreserve RBCs. These IRIs control ice crystal growth during the thawing of cryopreserved
cells and can protect the RBCs from mechanical damage [4,5]. One of the most effective IRIs for RBCs is pbromophenyl-β-D-glucopyranose, which enables the cryopreservation of RBCs using only 15% glycerol.
While this allows for a faster deglycerolization, it significantly increases osmotic fragility [5,6]. An azidobased analogue is able to mitigate this problem, however its instability makes it unsuitable for clinical
applications [6].
This research describes the rational design and synthesis of aryl nitrile and aryl amide glucopyranose
derivatives to build from the previous work. These compounds are found to be active IRIs (m-cyano IC50 =
25 mM, p-carbamoyl IC50 = 37 mM), making them excellent candidates for testing in RBCs. The Raman
active nitrile compounds can also be used for label-free live-cell imaging using CARS microscopy during
the cryopreservation process to provide insight into ice recrystallization and the resulting cellular injury.
Without IRI

With IRI
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P41 Acyl Saccharin Based Diels-Alder Reactions
H. Lu1, R. A. Batey1
1Department of Chemistry, University of Toronto, Toronto, Canada
E-mail: heyuan.lu@mail.utoronto.ca
The Diels-Alder reaction has been employed in numerous target oriented syntheses, including the total
syntheses of many natural products.1 In normal electron demand DielsAlder reactions, the dienophile is
typically an electron deficient alkene containing functionality such as aldehydes and esters. In principle,
the use of an activated carboxylic acid derivative would provide a means for the rapid and divergent
synthesis of a variety of functionalities, whether through subsequent C–O, C–N, C–S, or C–C bond
formations. Existing methods have been limited by either poor stability of the adducts (acyl chlorides) or
poor reactivity (acyl oxazolidinones)2,3.
Recently, we have developed the use of acyl saccharines 1 as bench stable, crystalline dienophiles for
Lewis acid catalyzed Diels-Alder reactions (Scheme 1). The reactions are rapid, highly diastereoselective
and provide the desired products as crystalline solids in high yields. Subsequent transformation of the acyl
saccharin group occurs under lanthanide catalyzed conditions to afford a wide range of amides,
(thio)esters and ketones in near quantitative yields.

Scheme 1: Lewis acid catalyzed Diels-Alder reactions
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P42 Iodine(III)-mediated Method to Access Polysubstituted γButyrolactone
Derivatives
T. Lussier, R. Dagenais and C. Y. Legault*
Centre in Green Chemistry and Catalysis, Department of Chemistry, University of
Sherbrooke, 2500 boul. de l’Université, Sherbrooke, Québec J1K 2R1, Canada
E-mail: tommy.lussier@usherbrooke.ca; claude.legault@usherbrooke
Hypervalent iodine reagents have emerged as versatile and powerful tools in organic synthesis over the
last 25 years. For example, the iodine(III)-mediated α-tosyloxylation of ketones derivatives has been an
active field of research, giving rapid access to useful synthetic precursors. Our group has made numerous
contributions to access α-substituted ketones derivatives using iodine(III)-reagents [1]. We now report
the application of this methodology in the diastereoselective contraction of 3,4-dihydropyran-2H-ones to
access polysubstituted γbutyrolactones [2]. The starting materials (i.e. 3,4-dihydropyran-2H-ones) can be
obtained from simple starting material using numerous methods, including NHC organocatalysis [3]. The
developed methodology tolerates a wide range of functional groups to give access to γbutyrolactones that
would be difficult to access through known methodologies. The products accessed by this methodology
are important pharmacophores and motifs often found in natural products. The effect of the reaction
conditions, as well as the nature of the iodine(III) reagent, will be discussed. The current reaction scope
and limitations, as well as preliminary insights on the reaction mechanism, will be presented.

Figure 1: Oxidative conversion of dihydropyranones to γ-butyrolactones
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P43 Rhodium-Catalyzed Addition of Organometallics to 11C-Isocyanates
B.A. Mair, M.H. Fouad, D. Difrancescomarino, U.S. Ismailani, B.H. Rotstein
University of Ottawa Heart Institute, Ottawa, Canada
E-mail: bmair086@uottawa.ca
Many potential radiotracers for nuclear imaging are unavailable due to technical challenges with medical
isotopes, such as carbon-11 (11C, t1/2 20.3 min). Amides are a prodigious functional group in medicinal
chemistry [1], however, many powerful and versatile synthetic strategies for their bond formation using
stable isotopes prove ineffective or impractical for carbon-11. Synthetic approaches to 11C-amides are
rather limited as a result of the necessitated nature of single-carbon-unit species (commonly [11C]CH3I,
[11C]CO2, or [11C]CO) for carbon-11 delivery. Our research seeks to improve access to radiotracers by
targeting improvements in fundamental methodologies involving [11C]CO2-fixation [2,3].
Our initial focus was on enriching current chemical syntheses to derive amides from isocyanates and
organometallic reagents – namely organostannanes [4] and organozinc iodides [5] – preparing over 40
decorated amides in moderate to great yields (10–87%). The results demonstrated tolerance for various
electronic and steric substitutions as well as being capable of deriving amides using both aryl and alkyl
isocyanates and/or organozinc iodides. A robustness assay analyzing modifications to reactivity of a
standard organostannane reaction with additives containing various functional groups was completed,
informing the synthetic capabilities for eventual carbon-11 implementation. We then designed methods
to prepare 11Camides in suitable yields for imaging and radiotracer development using versatile
organometallic reagents compatible with clinical research. We report the generation of radiolabeled
amide products through derivatization of in situ-prepared 11C-isocyanates with transition metal-catalyzed
organometallic reagents.
RM - organometallic nucleophile
Rhodium Catalyst
R N11CO

R N11C R
• functional scope with carbon-12

in-situ
[11C]isocyanates

O

• transition-metal catalysis
• suitable for radiotracer development

H

[11C]amides
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P44 Rhodium-Catalyzed Tandem Isomerization-Allylation: From Diallyl
Carbonates to α-Quaternary Aldehydes
Jeanne Masson-Makdissi1, Young Jin Jang1, Liher Prieto2, and Mark Lautens1
1
University of Toronto, Toronto, Canada 2University of the Basque Country, Bilbao, Spain

...
E-mail: jeanne.massonmakdissi@mail.utoronto.ca
The transition metal-catalyzed isomerization of allylic alcohols to enols represents a wellprecedented and
efficient method to access carbonyl compounds [1]. However, the use of the isomerization strategy in
tandem reactions to exploit the inherent nucleophilic nature of the enolate intermediates remain scarce
[2]. Herein we present a protocol to convert easily accessible diallyl carbonates to α-quaternary
aldehydes. This rhodium-catalyzed reaction involves the catalytic generation of a rhodium-enolate and an
allyl electrophile in situ and features a highly selective oxidative addition of the Rh(I)-BINAP catalyst,
leading to excellent discrimination of electrophilic and nucleophilic elements of various diallyl carbonates.
Our reaction displays high chemoselectivity; functional groups such as ketones, Michael acceptors, esters,
and heteroaromatic rings can be tolerated. Substrates bearing other enolizable centers can even be used,
and the reaction still occurs with high regioselectivity. Reaction progress kinetic analysis (RPKA) and
competition experiments will be presented to provide insights into the mechanism of this unique catalytic
reaction [3-4].
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P45 Silyloxy Porphyrin Silanes: Tunable 3-dmensional photo- and electroactive
compounds
Zainab Shakeel1, Burhan Hussein, Marc. J. Adler1 1Ryerson
University, Toronto, Ontario
zainab.shakeel@ryerson.ca
Currently, there is a great demand to develop novel organic materials to replace the relatively expensive
and toxic inorganic materials used in light-harvesting technologies. Efforts towards improved green
chemistry applications require creating organic materials that are redox active, electrically conductive,
robust, strong UV and visible light absorbers, lightweight, thermally stable and mechanically flexible.
In the Adler group, we work broadly on the synthesis and use of organosilicon compounds. To this end,
this research explores the functionalization of highly conjugated macrocyclic compounds—known as
porphyrins—for their use in organic electronic applications. By derivatizing simple porphyrins in the
equatorial positions and modifying porphyrin centres with silicon, a family of novel hexacoordinate silicon
porphyrin species with unique properties have been achieved for this purpose. In this talk, we aim to
discuss the ways we have characterized our silyloxy porphyrin silanes and our understanding of their
behaviour in solution.
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P46 Synthetic Route to Conjugated Thiophene-S,S-Dioxide-Based Polymers
Sarah A, Mathers, Derek J. Schipper1
1
Department of Chemistry, University of Waterloo, Waterloo, ON, Canada
E-mail: sarah.mathers@uwaterloo.ca

In the field of semiconductor research, many recent efforts have been devoted to the discovery and
investigation of organic materials due to their low cost and desirable properties. Within this field,
thiophene-based materials make up a large portion of the abundant p-type semiconductors seen in
research as well as industry. All the while, the options for n-type materials are limited due to the restrictive
constraints placed on their electronic properties in order to be air stable. Thiophene-S,S-dioxides-based
materials have the potential to be a strong contender with n-type materials currently available. [1]
However, they are currently difficult to obtain synthetically due to the loss of aromaticity that occurs upon
oxidation of the thiophene moiety. Typically, long reaction times and/or harsh reaction conditions are
required. A breakthrough was achieved in this chemistry with the advent of Rozen’s Reagent (a
hypofluorous acid-acetonitrile complex). [2] However, this reagent is highly unstable and is not practical
for large-scale preparation. Therefore, we are pursuing a new synthetic route to a thiophene-S,S-dioxidecontaining polymer, shown in Figure below, that would be more applicable for large scale production. It
is believed that through the use of a thiophene moiety bearing 2 ⍺-diphenylcarbinol groups, which can be
easily synthesized from 2,5-dibromothiophene, the oxidation of the sulfur atom could be directed, thus
increasing the yields of the thiophene oxidation with common peracids. Furthermore, these ⍺diphenylcarbinol groups may then undergo ipso-arylative polymerization with an aryl dihalide to produce
the desired thiophene-S,S-dioxide-containing polymer in fewer steps than known synthetic approaches,
without the use of unstable reagents, and without the harmful by-products associated with other common
cross-coupling polymerizations.
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P47 Synthesis of trans-2-Substituted Cyclopropylamines from
α-Chloroaldehydes
M. S. West, L. R. Mills, T. R. McDonald, J. B. Lee, D. Ensan, and S. A. L. Rousseaux
Davenport Research Laboratories, Department of Chemistry, University of Toronto, 80 St. George
Street, Toronto, Ontario M5S 3H6, Canada
E-mail: tyler.mcdonald@mail.utoronto.ca

Cyclopropylamines are valuable motifs to the medicinal and pharmaceutical communities as they are
present in several biologically active compounds and natural products [1,2]. There are several methods to
access trans-2-substituted cyclopropylamines, however achieving high diastereoselectivity remains a
significant challenge. In this poster presentation, the highly diastereoselective synthesis of trans-2substituted cyclopropylamines starting from synthetically accessible α-chloroaldehydes will be described
[3]. This reaction makes use of bis(iodozincio)methane, a one-carbon dianionic building block, to gain
access to a zinc homoenolate intermediate. This electrophilic species is then trapped with an amine
followed by ring closure to afford the desired product. Moreover, we observe that product epimerization
can be prevented by the addition of a polar aprotic cosolvent. Mechanistic insights and product scope will
be further discussed.
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P48 Nickel-Catalyzed Reductive Cross-Coupling for the Synthesis of
Enantioenriched α-Arylcarbonyl and Nitrile Derivatives
N. W. M. Michel1, J. M. E. Hughes2, E. Fagbola1, S. A. L. Rousseaux*1
1
University of Toronto, Toronto, ON, Canada
2
Merck Research Laboratories, Merck & Co., Inc., Rahway, New Jersey, United States
E-mail: nick.michel@mail.utoronto.ca
α-Arylnitriles and carbonyl derivatives are common motifs found in pharmaceutical agents and advanced
synthetic intermediates. The synthesis of such compounds can be accomplished via numerous bonddisconnection strategies, however generating enantioenriched products using some of these methods
remains a challenge [1]. Here we will discuss a mild alternative to an alpha-arylation strategy which relies
on a reductive decarboxylative cross-coupling reaction under nickel catalysis [2]. The realization of an
enantioselective version of this reaction using high throughput experimentation (HTE) is ongoing and will
be addressed along with reaction optimization, preliminary mechanistic understanding, and substrate
scope.
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P49 Ni-catalyzed β-alkylation of cyclopropanol-derived homoenolates
1

L. R. Mills, C. Zhou, E. Fung, and S. A. L. Rousseaux
Davenport Research Laboratories, Department of Chemistry, University of Toronto, 80 St.
George St., Toronto, ON, M5S 3H6, Canada
E-mail: reggie.mills@mail.utoronto.ca

Metal homoenolates have a rich history as synthetic intermediates which provide access to
βfunctionalized carbonyl derivatives.[1 While many protocols are available for functionalizing
homoenolates with various C(sp2) and C(sp) substituents, to date the protocols for installing C(sp3)
functional groups have been limited to specific substrate classes. In recent years, chemists have become
more aware of the advantage of C(sp3)-rich complexity in drug discovery, and there is a push to develop
methodologies to help “escape the flatland”.[2] Thus, a general protocol for the β-alkylation of
cyclopropanols would be desirable. This work discloses a Ni-catalyzed protocol for the β-alkylation of
homoenolates using redox-active Nhydroxyphthalimide (NHPI) esters as the alkylating reagents.[3] This
protocol is compatible with 1º, 2º, and 3º NHPI esters. Mechanistic studies imply radical activation of the
NHPI ester and polar (2e) β-carbon elimination occurring on the cyclopropanol. This poster will showcase
reaction optimization, reaction scope, and mechanistic studies to support the proposed mechanism.
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P50 Substituted N-aminoimidazole-2-one mimics of peptide turn backbone
geometry and side chain function
S. Vutla, P. S. Chauhan, J. Poupart, Y. Hamdane, W. D. Lubell
Department of Chemistry, Université de Montréal, Montreal, Canada
E-mail: euresh1506@gmail.com
Turns play key roles in the activity of peptides and proteins.[1] N-Aminoimidazolone (Nai) residues had
been shown to adopt β- and γ-turn conformations when inserted into model peptides.[2] Introduction of
substituents at the 4- and 5-positions of the Nai residue has been explored to prepare mimics of both
peptide turn backbone geometry and side chain function.[34] For example, 4-susbtituted Nai dipeptide
analogs were synthesized by Sonogashira cross couplings onto an aza-propargylglycine residue followed
by base promoted 5-endo-dig cyclisation.[5] Moreover, Pd-catalyzed arylation of 4-methyl-Nai peptides
installed a 5-aryl group that is predicted to adopt the gauche(–) -geometry due in part to steric
interaction with the 4-methyl neighbor.[4] Our presentation will describe different approaches for the
synthesis of substituted Nai residues and their applications in peptide mimicry of turn structures.
References
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3. Proulx, C.; Lubell, W. D. Pept. Sci. 2014, 102, 7-15.
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P51 Metal Free Synthesis of Aryl Phosphonium Salts Using Ultraviolet Light
Rafael A. Mirabal, Derek J. Schipper
University of Waterloo, Department of Chemistry, Waterloo, Ontario, Canada.
E-mail: rmirabal@uwaterloo.ca
Phosphonium salts are important phosphorous compounds that can be applied as phase transfer catalysts
[1], reagents [2], Lewis acids [3], ionic liquids [4], drug delivery moieties [5], and as electrolytes [6].
Unfortunately, the number of reactions that allow access to these salts are limited. The most common
way of synthesizing phosphonium salts involves the use of nickel or palladium catalysts at temperatures
ranging from 140-180℃ [7]. Milder alternatives utilize expensive reagents which have limited scopes [8]
or proceed unselectively [9]. We have recently developed a new mild method that allows for the effective
coupling of phosphines to aryl halides with ultraviolet light being the only additional reagent. The reaction
proceeds by creating an aryl radical that proceeds to attacks the phosphine to create the corresponding
salt. This methodology is amenable to a wide variety of aryl halides and phosphines, and usually proceeds
with minimal purification as these salts can be easily precipitated out of solution.
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P52 Asymmetric Synthesis of Boryl Functionalized Cyclobutanols
B. Mirabi1, A. Whyte1, A. Torelli1, L. Prieto1,2, J. Bajohr1, M. Lautens1
1
Davenport Research Laboratories, Department of Chemistry, University of Toronto, 80 St. George
Street, Toronto, Ontario M5S 3H6, Canada
2

Department of Organic Chemistry II, University of the Basque Country (UPV/EHU), 48080 Bilbao, Spain
E-mail: bijan.mirabi@mail.utoronto.ca

Small-sized rings have been of interest to organic chemists owing to their rigid framework and synthetic
use in organic chemistry [1]. While much focus has traditionally been given to cyclopropanes, in the past
couple of decades more attention has been given to their fourmembered counterparts. Cyclobutanes can
be synthesized using traditional [2+2], ring expansion, or desymmetrization strategies, however these
methods are not amenable to heteroatom substitution [2]. Cyclobutanols are useful heteroatom
substituted four-membered rings as they are found in natural products and have been used as substrates
in ring-opening chemistry [3]. We report a diastero- and enantioselective synthesis of monocyclic
cyclobutanols containing an all-carbon quaternary center and a versatile boronate functional group [4].
We exploit an enantioselective borylcupration of 1,1-disubstituted styrenes to generate a chiral benzylic
copper intermediate, which was intercepted with a proximally tethered ketone, highlighting the utility of
copper catalysis in the synthesis of strained rings.
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F. D. J. Am. Chem. Soc. 2009, 131, 9178–9179. (c) Guisán-Ceinos,
M.; Parra, A.; Martín-Heras, V.; Tortosa, M. Angew. Chem. Int. Ed. 2016, 55, 6969–6972.
3. (a) Wang, C. F.; Liu, J. Q.; Yan, Y. X.; Chen, J. C.; Lu, Y.; Guo, Y. H.; Qiu, M. H. Org. Lett. 2010, 12, 1656–
1659. (b) Nishimura, T.; Uemura, S. J. Am. Chem. Soc. 1999, 121, 11010–11011.
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P53 Hydrogen Atom Transfer Through Dual Photoredox and Atomic Chlorine
Catalysis
A. O. Morris, S. Rohe, T. McCallum, L. Barriault
University of Ottawa, Ottawa, Canada
E-mail: amorr088@uottawa.ca
Hydrogen atom transfer (HAT) reactions represent a privileged reaction paradigm in organic synthesis due
to their high atom economy and ability to activate abundant and classically inert carbon-hydrogen (C–H)
bonds. A long-standing challenge to HAT methods is hydrogen atom abstraction at non-activated C–H
sites, resulting in reduced synthetic utility. With this limitation in mind, our group sought to develop a
system capable of efficiently activating challenging C–H bonds by employing photoredox-generated
atomic chlorine as a powerful HAT catalyst. To this end, our dual photoredox and chlorine atom catalyst
system was applied to a radical conjugate addition reaction under mild, redox-neutral conditions in
moderate to excellent yields [1]. Similar reactions under the same mechanistic archetype will be
discussed.
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P54 Evaluation of [18F]BR351 for Imaging Matrix Metalloproteinases in
Atherosclerosis by Positron Emission Tomography
M. Munch, A. Buchler, G. Farber, B. Rotsein
University of Ottawa Heart Institute, Ottawa, Canada
E-mail: mmunch@uottawa.ca
Heart diseases are the second cause of mortality in Canada and one of the most widespread conditions in
the world. These conditions include atherosclerosis, an arterial disease which remains asymptomatic and
can lead to serious consequences such as heart attack or stroke.[1] Atherosclerosis is characterized by
lipid-loaded arterial plaques that are protected from rupture by a collagen cap. During inflammation
however, matrix metalloproteinases (MMPs) degrade collagen and increase the risk of rupture,
thrombosis, triggering the acute consequences cited above.[2] A specific radiotracer imaged using
positron emission tomography (PET) may enable discrimination of patients in need of treatment from
those with stable plaques.[3] This work describes the synthesis and evaluation of [18F]BR351, a specific
MMP inhibitor, as a radiotracer for high-risk atherosclerotic plaques.[4] Multistep synthesis of the
precursor and radiosynthesis of the tracer via nucleophilic substitution using a K[18F]FK2.2.2 complex,
performed in a fully automated apparatus, are presented. Uptake of the radiotracer in atherosclerotic
plaques has been assessed by in vitro and ex vivo autoradiography on en-face aortas of ApoE-/- model mice
and age-matched C57bl6 control mice. Specific binding to the plaques has been confirmed by blocking
studies using the corresponding cold standard and is also supported by immunohistochemistry. Results
obtained by in vivo dynamic PET imaging, ex vivo PET imaging and biodistribution of the tracer are also
discussed.
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P55 The Formal Bromine Atom Transfer Radical Addition of Nonactivated
Bromoalkanes Using Photoredox Gold Catalysis
M. Zidan1, T. McCallum1, R. Swann1, L. Barriault1
1
University of Ottawa, Department of Chemistry and Biomolecular Sciences, Ottawa, Canada
mzida082@uottawa.ca
Organic transformations mediated by photoredox catalysis have been at the forefront of reaction
discovery. Recently, it has been demonstrated that dimeric Au(I) bisphosphine complexes,
[Au2(dppm)2]X2, are capable of mediating electron transfer to nonactivated bromoalkanes for the
generation of a variety of alkyl radicals. During radical cascade reaction development, the serendipitous
discovery of a bromine atom transfer reaction was made. As bromine transfer reactions deriving from
nonactivated bromoalkanes are largely unknown, we propose that unique metal-based mechanistic
pathways are at play. The scope and proposed mechanistic overview for the formal bromine atom
transfer reaction of nonactivated bromoalkanes mediated by photoredox Au(I) catalysis is presented. The
methodology presented afforded good yields and a broad scope which include examples using
bromoalkanes and iodoarenes.
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P56 C-H Amination Reactions of Acyloxy-Sulfonamides:
A New Route for Synthesis of Sultams
J. A. M. Quartus, R. A. Ivanovich, A. M. Beauchemin*
CCRI and Department of Chemistry and Biomolecular Sciences, University of Ottawa, Ottawa, Canada
Email: jquar102@uottawa.ca
Compounds bearing a sulfonamide functionality are of paramount importance in the pharmaceutical
industry, with therapeutic applications that range from antimicrobials and antivirals to anti-diabetics.
Sultams are cyclic sulfonamide derivatives, and several have useful bioactivity. Simple synthetic protocols
can be used to form acyclic sulfonamides, such as substitution of sulfonyl chlorides with amines. In
contrast, synthesis of sultams is more difficult, often requiring transition metal catalysis, or the synthesis
of unstable precursors for addition/reduction sequences, and substitution reactions [1]. The use of
precursors which possess labile nitrogen-heteroatom bonds can readily form reactive N-species (such as
Nradicals or nitrenes) and undergo subsequent amination reactions. Azide derivatives have shown
promise in forming these reactive intermediates, but reagents of this nature are routinely avoided on
process scale [2-4]. More practical hydroxylamine derived analogues, which possess labile NO bonds are
therefore particularly attractive. Recent investigations in our group have shown the propensity of acyloxyureas to undergo aminative cyclizations through a nitrene intermediate, producing cyclic ureas. Further
exploration established that another class of nitrogen containing compounds, acyloxy-sulfonamides,
could undergo cyclization to afford 5-membered sultams. Herein, progress toward production of sultam
derivatives through intramolecular C-H aminations of acyloxy-sulfonamides is presented.
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P57 Mechanistic Investigation into the Peroxyl Radical Trapping Activity of
Quinone Methide Dimers
Mark A. R. Raycroft1, Jean-Philippe R. Chauvin1, Kevin J. Romero2, Matthew S. Galliher2, Corey R. J.
Stephenson*2 & Derek A. Pratt*1
1
Department of Chemistry and Biomolecular Sciences, University of Ottawa, Ottawa, ON K1N 6N5,
Canada
2
Department of Chemistry, University of Michigan, Ann Arbor, MI 48109, USA
E-mail: mark.raycroft@uottawa.ca
Hydrogen atom transfer (HAT) is the mechanism by which classical radical-trapping antioxidants (RTAs),
including hindered phenols and diarylamines, inhibit autoxidation.[1] Essential to these motifs are the
weak phenolic O–H and anilinic N–H bonds from which a hydrogen atom readily transfers to a chainpropagating peroxyl radical. Following on our recent studies of the antioxidant activity of resveratrol and
its dimers pallidol and quadrangularin A [2], we expanded our investigation to include the synthetic
intermediates from which we accessed pallidol and quadrangularin A: persistent quinone methide dimers
(QMDs).[3] Surprisingly, the QMDs were found to be 10-fold more active toward trapping peroxyl radicals
than their parent or daughter phenols. Without any weak O–H bonds in the QMD structure or any
literature precedent accounting for this magnitude of reactivity, we set out to elucidate the mechanism
by which these QMDs act as RTAs. Four possible paths were considered: 1) homolysis of the weak C β–Cβ’
bond [4] followed by combination of peroxyls with the resultant radicals; 2) hydrogen atom transfer (HAT)
from Cβ–H; 3) tautomerization via Cβ–H (or hydration) followed by HAT from the resultant phenolic O–H;
4) direct addition to Cα. The insensitivity of the reactivity of the QMDs to substituent effects, solvent
effects, and various kinetic isotope effects rule out mechanisms 1–3, and point to rate-limiting addition of
peroxyl radicals to the quinone methide moieties. The lack of solvent effects on the RTA activity of QMDs
suggests that they may find application as antioxidant additives to materials which contain H-bonding
accepting entities that can dramatically suppress the reactivity of conventional RTAs, such as phenols.
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P58 2nd Generation C-glycoside analogues of KRN7000-Simplifying access to
potent invariant Natural Killer T-Cell activators
Michael Reynolds1, Amandeep Sehmbi,1 Michael Qaqish,1 John J. Hayward,1 Alex Prinzen,2 John F.
Trant1,*
1
Department of Chemistry and Biochemistry, University of Windsor, Windsor, ON 2Department of
Chemistry, McGill University, Montreal, QC
E-mail: reyno112@uwindsor.ca, j.trant@uwindsor.ca

KRN 7000 was first isolated from a Japanese marine sponge over 20 years ago. This α-galactosylceramide
activates the invariant Natural Killer T cell system and induces cytokine production, resulting in a systemic
non-specific immune response. The molecule is not tolerant of structural variation, and one of the only
active analogues is the C-glycoside where the anomeric oxygen is replaced with a methylene group,
increasing the molecule’s stability in vivo. This analogue is approximately one hundred times more potent
than natural KRN 7000, potentially making it a very suitable candidate for clinical application; however,
the cost of the current synthesis makes this prohibitive. While many structural aspects of this C-glycoside
have been explored, no one has attempted to modify the length of the linker between the sugar and the
ceramide moieties. This might be tolerated, and more importantly, it would reduce the cost of the
synthesis exponentially. In this presentation we will discuss our progress towards these new constructs.
Figure:
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P59 Accessing Novel Thienoisoquinoline Analogues Through New Synthetic
Modularity
A. Shafeii1, J.T. Liu2, D. Jaunky2, K. McKibbon2, Alisa Piekny2 and Pat Forgione*2
1,2
Department of Chemistry and Biochemistry, Concordia University, 7141 Sherbrooke St W, Montreal,
QC H4B 1R6, Canada.
E-mail: shafeiialexandre@gmail.com

Chemotherapies are the leading treatment in late stage cancers. However, they are known for their harsh
side effects caused by poor selectivity for cancer cells over healthy cells. For this reason, the development
for molecular regulators of mechanisms solely found in cancer cells is crucial for improving
chemotherapies. Thienoisoquinolines are known to be an estradiol mimic and can potentially be used in
the regulation of inflammation response and treat related diseases. In preliminary studies,
thienoisoquinolines show selective biological activity against cervical cancer cells. This activity is selective
to cells of hard to treat cancers with aberrant centrosomes over healthy cells. Further studies have shown
that the candidate drug prevents mitotic catastrophe in cancer cell lines that require bipolar spindle
assembly in mitosis clusters. However, the mitosis clusters are found to be multipolar after treatment
with our current lead compound suggesting a novel target for which anti-cancer drugs have not currently
been developed. Our goal is to produce a library of analogues for to confirm the target of the candidate
drug and complete in cellulo structure-activity relationship studies. Limitations in the current synthetic
pathway have hindered synthesis of a broader range of analogues. For this reason, new synthetic
pathways are being developed to diversify the library of analogues.
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P60 Total Synthesis of A54145D
R. Moreira, B. Kralt, M. Palmer and S. D. Taylor
University of Waterloo, Waterloo, Ontario, N2L3G1
E-mail: rmoreira@edu.uwaterloo.ca
An efficient total synthesis of A54145 factor D (A5D), a member of the A54145 family of cyclic
lipodepsipeptide antibiotics, is presented (see structure below). The unusual amino acid building blocks
Fmoc-L-threo-MeOAsp-Ot-Bu and Fmoc-L-threo-hAsn(TBS) were synthesized via a common intermediate
that was prepared by a Sharpless asymmetric aminohydroxylation reaction using FmocNHCl as a nitrogen
source [1]. The stereochemistry of this common intermediate was inverted via a Mitsunobu reaction
sequence giving access to the L-erythro building blocks [2]. With these building blocks in hand, the peptide
was constructed by attaching the peptide to the 2’-chlorotrityl polystyrene resin via Sar5 and developing
conditions that avoided diketopiperazine formation upon subsequent elaboration using
9fluorenylmethoxycarbonyl solid-phase peptide synthesis. This route allowed for facile formation of the
crucial depsi bond. A branched acyclic precursor was cyclized off-resin and then globally deprotected to
obtain A5D. Consistent with recent studies by others, we found that the MeOAsp residue has the 2S,3R
configuration [2]. We also established that the configuration of the stereocenter in the anteisoundecanoyl lipid tail does not affect biological activity [2].
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P61 Synthesis of Hexahydropyridazines by [4+2] Cycloaddition of
DonorAcceptor Cyclobutanes and Cis-Diazenes
D. Patel, P. Winiarz, J. Wu, J. de Jong, T. Chidley, N. Vemula and B. L. Pagenkopf*
Department of Chemistry, The University of Western Ontario, London, ON N6A 5B7
One of the most robust and successful strategies for the synthesis of complex cyclic structures from simple
starting material is with the use of intermolecular cycloadditions.[1] Recent literature shows precedence
of cycloadditions between dipolarophiles and the highly reactive zwitterions of donor-acceptor (DA)
cyclobutanes and cyclopropanes.[2,3] An established class of molecules that are readily accessible for
hetero Diels-Alder reactions are diazenes. They have successfully been used with cyclopropanes in [3+2]
cycloaddition reaction, as an adequate dipolarophile.[4] One synthetic strategy to obtain highly substituted
hexahydropyridazine cycloadducts, a core component of various pharmaceuticals and natural products,
is to take advantage of the rapid reactivity of cis-diazenes and DA-cyclobutanes.[5] The most effective
catalyst employed for this reaction is GaCl3. The cycloaddition of cis-diazenes and DA-cyclobutanes to
access hexahydropyridazines thus far will be described in this poster.
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P62 Exploration of hindered urea chemistry to synthesize dynamic crosslinked
networks self-healable at ambient temperature
Twinkal Patel1, J. Y. Park2, H. W. Jung2, J. K. Oh1
1
Concordia University, Montreal, Canada
2
Korea University, Seoul, South Korea
E-mail: twinkalben.patel@mail.concordia.ca
The development of self-healable polymeric network is a promising platform that offers builtin-ability to
repair damages such as cracks and scratches. A promising approach to synthesize effective healable
network is to incorporate reversible (or dynamic) chemistries into the conventional crosslinked networks.
A particular interest is hindered urea chemistry with bulky substituents that utilizes the recombination of
isocyanate and amine precursors. Given promising dynamic chemistry, our research has explored a new
strategy to synthesize robust hindered polyurea network as a useful building block for touch screen. The
strategy centers on the synthesis of a novel four-arm star secondary amine bearing t-butyl group (TetraNH) by a Michael addition-type thiol-ene reaction. The formed polyamine can be used as a crosslinker
reacting with polyisocynate to form hindered polyurea networks.
We have successfully synthesized Tetra-NH crosslinker, confirmed by NMR and gel permeation
chromatography techniques. With a choice of polydimethylsiloxane diol and Isophorone diisocyanate that
can react with Tetra-NH, our sequential step-growth polymerization approach allowed for the synthesis
of clear and transparent polyurea networks with >95% gel content. The formed networks underwent
temperature-induced sol-gel transition demonstrating their reversibility through the cleavage and
recombination of hindered urea bonds to corresponding isocyanate and amine upon heating. Such
thermoresponsive reversibility enables the occurrence of void-filling of micron-sized scratches in 30 min
at ambient temperature (35 °C), demonstrated with the results obtained from a combination of nanoscratch test/atomic force microscopy with optical microscopy. Given these promising results, robust selfhealing of the networks will be demonstrated with mechanical and viscoelastic property measurements
before and after cuts. Further, the application of the developed network toward touch screen will be
investigated in collaboration with the Prof Ko’s laboratory in Korea.
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P63 In vitro reconstitution of the Salmonella itaconate degradation pathway:
an immune evasion mechanism and antibacterial target
Jacob Pierscianowski, Dustin Duncan, Karine Auclair
McGill University, Department of Chemistry, Montreal, QC, Canada
E-mail: jacob.pierscianowski@mail.mcgill.ca
There is a need for alternative treatment strategies to combat the antibiotic resistance crisis. One such
method involves the resensitization of intracellular bacterial pathogens to our immune system by
inhibiting the bacterium’s defence machinery [1]. During an infection, macrophages will engulf bacteria
and expose them to antimicrobial molecules. Itaconate is one such molecule that blocks a metabolic
pathway that is required for bacterial survival within macrophages, thus killing them. Some pathogens
such as Salmonella enterica have evolved to express itaconate degrading enzymes that allow them to
survive intracellularly [2]. There are three enzymes in this pathway that convert itaconate into pyruvate
and acetyl-CoA. Previously, the Auclair group has described a molecule that is able to inhibit this pathway
and resensitize S. enterica to itaconate using a bacterial growth assay [1]. This presentation will summarize
the cloning of these three enzymes from S. enterica and reconstitution of the itaconate degradation
pathway in vitro.
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P64 Phenoxazine: A Blueprint for Constructing Effective Catalytic
Radical-Trapping Antioxidants for Biological Applications
Jia-Fei Poon, Derek A. Pratt
Department of Chemistry and Biomolecular Sciences, University of Ottawa, Ottawa, Ontario, K1N
6N5, Canada
jpoon2@uottawa.ca
Reactive oxygen species, such as superoxide and the lipid peroxyl radicals that propagate lipid
peroxidation, are linked to many oxidative stress related diseases such as neurodegeneration [1] and
ischemia-reperfusion injury [2]. Aromatic amines have long been ascribed antioxidant activity in
industrial commercial contexts, but have also recently been shown to inhibit ferroptosis, a recently
characterized form of regulated necrosis associated with the accumulation of (phospho)lipid
hydroperoxides.[3-5] Herein we demonstrate that the radicaltrapping antioxidant (RTA) activity of
aromatic amines in phosphatidylcholine liposomes is elevated in the presence of superoxide
(hydroperoxyl). Utilization of superoxide – the primary reactive oxygen species from which most others
are derived – as a stoichiometric reducing agent to recycle nitroxide radical-trapping antioxidants
implies that aromatic amines effectively mimic each of superoxide dismutase and catalase – two of the
most important enzymes of the cellular antioxidant defense system. A detailed structure-reactivity
study finds that phenoxazine and the nitroxide therefrom, are particularly efficient in this regard,
enabling them to easily eclipse α-tocopherol, Nature’s premier lipophilic antioxidant in liposomes and
in mammalian cell culture. This reactivity may underlie the observation that phenoxazines are the most
potent anti-ferroptotic agents described to date.
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P65 Dichotomy of Atom-Economical Hydrogen-Free Reductive Amidation vs
Reductive Amination
K. Muratov1,2, O.I. Afanasyev2, E. Kuchuk2, S. Runikhina2, D. Chusov2
1
Department of Chemistry and Biomolecular Sciences, University of Ottawa, Ottawa, Canada
2
A.N. Nesmeyanov Institute of Organoelement Compounds of the Russian Academy of Sciences, Moscow,
Russian Federation
E-mail: kmura057@uottawa.ca

Amides are an important class of organic compounds because of their wide applications in various fields.
Nearly 25% of all pharmaceutical drugs currently on the market contain an amide bond. Reductive
amidation represents a very powerful approach for amide synthesis from primary amides and carbonyl
compounds. Recently we demonstrated the unique potential of carbon monoxide as a reducing agent in
reductive amination and alkylation of carbonyl compounds [1]. Herein we developed a new protocol for
reductive amidation and amination reactions. The protocol does not require an external hydrogen source
and employs carbon monoxide as a deoxygenative agent. The direction of the reaction can be altered
simply by changing the solvent: reaction in THF leads to amides, whereas methanol favors formation of
tertiary amines [2]. Aldehydes lead to the corresponding tertiary symmetrical amines whereas ketones
lead to the corresponding secondary symmetrical amines [3].

References
1. Chusov, D.; List, B. Angew. Chem., Int. Ed. 2014, 53 (20), 5199-5201.
2. Kolesnikov, P. N.; Usanov, D. L.; Muratov, K. M.; Chusov, D. Org. Lett. 2017, 19 (20), 5657–5660.
3. Muratov, K.; Afanasyev, O. I.; Kuchuk, E.; Runikhina, S.; Chusov, D. European J. Org. Chem. 2019, 2019
(38), 6557–6560.

QOMSBOC 2019

125

30TH QUEBEC/ONTARIO MINI-SYMPOSIUM IN BIOORGANIC AND ORGANIC CHEMISTRY
UNIVERSITY OF OTTAWA, NOVEMBER 8 TO 10, 2019

P66 Nicholas Reactions of Diynyl Alcohol-Co2(CO)6Complexes
Marcus Muresan1, James R. Green1
1
University of Windsor, Windsor, Canada
E-mail: muresanm@uwindsor.ca

The chemistry of propargyldicobalt allyl cations gives predominant reactivity with nucleophiles at the
remote allyl terminal, as is the case with most dienyl and enynyl cationic systems. Reversal of this
selectivity towards proximal reactivity would serve as a viable approach to skipped dienes, enynes, and
dienes. As a result, we have undertaken an investigation into the Nicholas reaction of diynyl alcoholCo2(CO)6 complex derivatives 1. The relative α- selectivity in 2 in the substitutions of 1, and the range
of compatible nucleophile and substrates will be discussed. The application of the chemistry to
antimalarial 3 also will be reported.
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P67 Novel Material Latent Self-Immolative Polymer Synthesize Through Active
Template by High Affinity Interaction with Macrocyclic Hosts
S. Nasri1, S. Maryamdodkht Taimoory1, J. Trant1*
1
Department of Chemistry and Biochemistry, University of Windsor, 401 Sunset Ave.
Windsor, Ontario N9B 3P42
E-mail: nasri11@uwindsor.ca

Self-immolative polymers, materials that spontaneously depolymerize monomer unit by monomer unit at
room temperature, have been developed only over the past decade. [1] These molecules can be stabilized
indefinitely simply by attaching an “end-cap” to one end of the polymer after it is made. When this endcap is removed, the polymer degrades completely over a period of hours or days-only one bond needs to
be broken, the polymer breaks the rest by itself. However, this rapid degradation is not the most
interesting thing about these special polymers. By carefully choosing the structure and nature of the endcap, stimulus required to start the degradation can be manipulated to suit application needs. [2] Now the
Trant Team explores a new type of end-cap called a latent end-cap that will convert a normal, stable
polymer into an end-cap bound SIP that follows the same degradation property once removed by a
stimulus.
In addition, our ongoing development of novel macrocyclic molecules, to form high affinity interactions
will be discussed.
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P68 Studies on Daptomycin Analogs
Michael Noden1, Ghufran Barnawi, Julian Marlyn, Olivia Schneider, Michael Palmer, Scott D. Taylor
1
University of Waterloo, Waterloo, Canada
E-mail: mrnoden@uwaterloo.ca
Daptomycin is a cyclic lipodepsipeptide antibiotic originally isolated Streptomyces roseosporus and used
for the treatment of Gram-positive bacterial infections. The antimicrobial activity of daptomycin arises
from its ability to bind and disrupt the bacterial plasma membrane. The development of a new approach
to the synthesis of daptomycin analogs using only commercially available Fmoc protected amino acids has
facilitated structure activity relationship studies on the active analog Dap-K6-E12-W13. [1] We have used
this approach to synthesize a series of analogs where a wide range of D amino acids have been included
at positions 8 and 11, in place of D-alanine and D-serine respectively. Herein we present the effect of these
amino acid substitutions on antibacterial activity and calcium dependent binding to model bacterial
membranes.
Figure:
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P69 Alkene–Transmissive Electrocyclisation Cascades
T. E. O'Brien1, M. S. Sherburn2
1
University of Ottawa, Ottawa, Canada
2
Australian National University, Canberra, Australia
E-mail: tobri048@uottawa.ca
6π electrocyclisations are well–established, powerful processes in chemical synthesis. Herein, we report
the design and synthesis of cross–conjugated pentaene hydrocarbons that can undergo an alkene–
transmissive two–fold 6π electrocyclisation sequence, where a transmitted double bond from the first
reaction forms part of a second through–conjugated triene that can undergo a second electrocyclisation.

The first syntheses of these structures made use of metal–catalysed cross–coupling reactions to form
carbon–carbon bonds through mild methods that are tolerant of a wide variety of functional groups,
allowing for diversification of the family through the synthesis of substituted variants.

Parent and substituted analogues of these compounds undergo the thermally promoted two–fold
electrocyclisation sequence to generate trienic decalin ring systems from acyclic precursors in one
synthetic step. This sequence shows potential for generalisation into a powerful method for use more
widely in efficient chemical synthesis.

Figure: These three parent hydrocarbons are the smallest structural units that can undergo the
proposed 6π–6π alkene–transmissive electrocyclic cascade
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P70 Optimization of a Bacterial Gene inhibitor RpoN-based Stapled peptide
A. Paquette1, F. Barnal2 and C. Boddy1
Departments of Chemistry and Biomolecular Sciences, Center for Catalysis Research and Innovation,

1

University of Ottawa, Ottawa, ON K1N 6N5
2

Laboratory of Protein Dynamics and Signaling, National Cancer Institute, Frederick, MD 21702, USA

Email: apaqu103@uottawa.ca

Stapled peptides have been applied in multiple areas of biochemistry as an efficient small molecule,
mimicking an alpha helix from a portion of an interacting protein with proteins or DNA. A novel application
of these stapled peptides was previously described as an anti-virulence compound that inhibits
transcription of the RpoN regulon in pathogenic Gram-negative bacteria. This highly conserved alpha-helix
in the σ54 transcription factor binds RpoN and inhibits nitrogen uptake and motility, this being the first
example of intracellular bacterial targeting with stapled peptides [1]. The 16-20 amino acid hydrocarbon
stapled peptide is cyclized by ring closing metathesis using Grubb’s I catalyst and alkene containing
unnatural amino acids, retaining the peptide’s helicity. The lead compound demonstrates effects at low
micromolar concentrations but could be increased 100-fold to enhance the compound’s ability to disrupt
the RpoN regulon. Potency of the compound is explored through synthesis of a library of analogs using
Solid Phase Peptide Synthesis (SPPS). A three-pronged approach is developed to guide the creation of the
analog library in modifying the DNA-binding ability of the compound; modification of the stapled peptides’
DNA-binding residues, the non-DNA binding residues as well as modifying the peptide’s termini. These
analogs would be screened against E. coli expressing a RpoN-driven reporter gene. Promising hits will be
further evaluated for DNA binding, screened for hemolysis and toxicity towards mammalian cells and
tested against a eukaryotic model. If successful, these compounds would be able to prevent infection and
help address the shortage of antibiotics in the clinic today.
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P71 Porphyrin-Decorated Glass Wool for Water Remediation
K. Fournier1, J. Oyim2, E. Amuyaha2, A. E. Lanterna1, J.C. Scaiano 1
1

Department of Chemistry and Biomolecular Science, Centre for Advanced Materials Research
(CAMaR), University of Ottawa, 10 Marie Curie, Ottawa, Canada
2
School of Pharmacy and Healthy Sciences, USIU-Africa, Nairobi, Kenya
E-mail: kfour042@uottawa.ca

Water contamination is a growing concern that affects all countries, but most of all affecting poor urban
settlements, challenging the provision of safe water for everyone. Thpurification methods is highly
desirable. Porphyrins have been well studied in their applications for photodynamic therapy and in the
photodegradation of water pollutants due to their ability to generate reactive oxygen species (ROS) upon
erefore, the development of inexpensive and environmentally-friendly light excitation.1-3 However, their
high solubility in aqueous media makes it difficult to apply them in water remediation applications as their
separation from remediated water turns the process more challenging and expensive. Supporting
porphyrins on different heterogeneous materials can overcome this critical issue, making porphyrins
easier to remove while retaining their photocatalytic properties. Here, we explore the use of a series of
different porphyrins conjugated onto a glass wool support and their ability to kill microbes and break apart
pollutants.
Here we explore the use of glass wool as inert support for a series of different conjugated porphyrins and
metalloporphyrins. For this, we have synthesized different porphyrins bearing carboxylic group
substituents to enable ease of deposition onto the amino-functionalized glass surface (glass surface
modified with (3-Aminopropyl) triethoxysilane, APTES).[4] The characterization of the materials suggests
some of the porphyrins retain the ability to absorb solar light and generate reactive oxygen species upon
irradiation. Antimicrobial activity and degradation of selected pollutants were also explored. We believe
our work will inspire the design of new systems to reduce the cost of the actual methods used for water
purification.
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P72 The Good and the Bad of Fluorescent Assays:
A Human Coagulation Factor XIII SAR Study
Eric W. J. Gates1, Adrien Prince-Hallée1, Abdullah Akbar1, Scott Foster1, Jeffrey W. Keillor1
1

University of Ottawa, Ottawa, Canada

E-mail: egate028@uottawa.ca

Human coagulation factor XIII (FXIII) is a transglutaminase that is essential to the last step of the blood
coagulation cascade. FXIII crosslinks adjacent fibrin D regions and attaches antiplasmin factors to the
matrix, helping form a solid and rigid clot resistant to degradation. The study of FXIII has increased
exponentially in recent years, as the full biological function, location, and activity are still under
investigation. To help elucidate the roles of FXIII, a molecule that can bind specifically and irreversibly to
the active site could serve as a great tool. Abolished FXIII activity has only been obtained using peptide
inhibitors, antibodies, or genomic mutation. A small molecule inhibitor that does not inhibit other
transglutaminases and does not alter any other potential FXIII interactions could fill this void. Over the
course of the development of novel FXIII inhibitors in the Keillor lab, a fluorogenic FXIII activity assay
developed by Zedira GmbH was used. During this structure-activity relationship (SAR) study, a critical
disadvantage of this fluorescent assay was discovered. The photophysical interaction between potential
FXIII irreversible inhibitors and the fluorescent assay product leads to artefactual kinetic data that
resemble enzyme inhibition. This important discovery will be discussed, including our current plans to remeasure recent kinetic data and to design a new activity assay.
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P73 Gold-Catalyzed Hydrofluorination of Internal Alkynes Using Aqueous
HF
R. Gauthier, M. Mamone, J.-F. Paquin*
CCVC, PROTEO, Département de chimie, Université Laval, Québec, Canada
E-mail: raphael.gauthier.3@ulaval.ca

The gold-catalyzed hydrofluorination reaction of alkynes represents a practical method for the synthesis
of monofluoroalkenes. However, all the systems developed so far use aminecomplexed hydrogen fluoride
sources (Et3N·HF, DMPU·HF or pyridine·HF) as the HF source [1].
Herein, we report the gold-catalyzed hydrofluorination reaction of internal alkynes using hydrofluoric acid
[2]. Notably, those conditions use one of the most economical source of HF and are free of additional
additives. Both symmetrical and unsymmetrical internal alkynes can be utilized, and the use of alkynes
bearing a fluorinated group at the propargylic position as substrates allowed for a regioselective
hydrofluorination reaction.
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P74 Toward a greener approach to the deoxofluorination reaction using
XtalFluor-E®
M. Gonay, C. Batisse, J.-F. Paquin*
CCVC, PROTEO, Département de chimie, Université Laval, Québec (QC) G1V 0A6
E-mail: marie.gonay.1@ulaval.ca

Developed by OmegaChem in 2009, XtalFluor-E® is an aminodifluorosulfinium fluorinating reagent which
is safer than those typically employed for the deoxofluorination reaction (DAST, DeoxoFluor® and their
counterparts) [1]. Indeed, its crystalline structure and its thermal stability make it easier to handle in
comparison to the other reagents. In addition, when used with an external source of fluoride, XtalFluorE® shows excellent reactivity toward a wide range of alcohols and carbonyl derivatives. However, the
conditions generally employed for this type of transformation are far from being ideal as they imply the
use of dichloromethane, a carcinogenic solvent, and low temperature, which are not ideal for industrial
applications. Therefore, this project aims at developing greener conditions for the deoxofluorination
reaction using XtalFluor-E®, especially for the synthesis of acyl fluorides which are excellent intermediates
for medicinal chemistry [2].
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P75 Accessing Elusive Furanoside Motifs by Interfacing Photoredox-Mediated
Hydrogen Atom Transfer Catalysis with Organoboron Catalysis
D. Gorelik1, V. Dimakos1, H. Y. Su1, G. E. Garrett1, G. Hughes2, H. Shibayama1, M. S. Taylor1.
1
Department of Chemistry, University of Toronto, Toronto, Ontario, Canada
2
Global Process Chemistry, Merck Research Laboratories, Rahway, New Jersey, United States
E-mail: daniel.gorelik@mail.utoronto.ca
In nature, the biosynthesis of DNA is catalyzed by ribonucleotide reductase enzymes. The highlight of this
process is a radical rearrangement that converts furanosides into 3-keto-2deoxyfuranosides [1]. The
complementary class of products, 2-keto-3-deoxyfuranosides, are comparatively less well-studied and the
few methods available for their preparation feature significant drawbacks [2]. Earlier this year, our group
reported the site-selective, photoredoxmediated hydrogen atom abstraction and subsequent alkylation
of carbohydrates, accomplished using an organoboron catalyst [3]. Employing a similar multicatalytic
strategy, we are able to directly access elusive 2-keto-3-deoxyfuranoside motifs in good yields and
selectivities. These products can readily be converted in nucleosides and nucleoside analogs, a class of
potent therapeutic agents. DFT calculations have been conducted to begin to understand the details
behind this novel transformation.
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P76 Nickel Catalyzed Reductive Cyanation of Aryl and Vinyl (Pseudo)halides
J. Graham1, L. R. Mills, P. Patel, S. Rousseaux
1
University of Toronto, Toronto, Canada
joshm.graham@mail.utoronto.ca
The area of reductive cross-couplings has been expanding rapidly owing to the immense potential found
in coupling two electrophiles selectively [1]. In the area of cyanation chemistry, reductive cross-coupling
offers the opportunity to avoid the use of stoichiometric metal cyanide salts, which possess both high
toxicity and tend to poison transition metal catalysts. To this end we have developed a Ni-catalyzed
reductive cyanation of aryl bromides, using 2-methyl-2phenylmalononitrile (MPMN) as an electrophilic
CN reagent [2]. The reaction tolerates a wide variety of functional groups and is amenable to the late stage
modification of pharmaceutically relevant compounds. The inclusion of NaBr was found to allow aryl
chlorides, triflates and tosylates to be used as substrates, in part by facilitating oxidative addition to these
more challenging electrophiles. The development of a related transformation to access alkenyl nitriles
from vinyl triflates and tosylates will also be described.
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P77 Alkynyl Sulfides Macrocyclic Peptidic Alkynyl Sulfides: Synthesis and
Diversification
Éric Godin, Sacha Thanh-Nguyen, Jeffrey Santandrea, Javier Guerrero-Morales, Clémentine
Minozzi, Antoine Caron, Noémie Beaucage, Bastien Rey, Mathieu Morency, Xavier AbelSnape and Shawn K. Collins1
1

Department of Chemistry and Centre for Green Chemistry and Catalysis, Université de
Montréal, CP 6128 Station Downtown, Montréal, Québec, Canada H3C 3J7
E-mail: shawn.collins@umontreal.ca

Our group has developed a novel Cu-catalyzed Csp-S cross-coupling of thiols and bromoalkynes and applied
it to the synthesis of macrocyclic peptides. Alkynyl sulfides are particularly attractive as macrocyclic
“linkers” as the functional groups as easily functionalized at the sulfur center or 𝛼- and 𝛽-position of the
alkyne. Macrocyclic peptides were synthesized and further diversified via S-oxidation, halide addition and
Ir-catalyzed azide-alkyne cycloadditions to incorporate valuable fluorophores, biotinylated sidechains,
PEG motifs or farnesylated units.

Figure 1: Cu-catalyzed formation of alkynyl sulfides macrocycles.
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P78 Development of 1,8-naphthalimide dyes for DNA staining
J.D. Helmkay, F. Betancourt, T. Yan
Department of Chemistry, Brock University, St. Catharines, Canada
E-mail: jh11hk@brocku.ca

1,8-Naphthalimides are a class of molecules which are easily derivatized and known for their tunable
photophysical properties by addition of substituents to their aromatic rings. These dyes are also known
DNA intercalators which cements them as ideal candidates as nucleic acid stains. Herein two types of 1,8naphthalimide derivatives 2 were synthesized from 4-bromo1,8-naphthalic anhydride 1. Derivative 2a
exhibited dual-channel emission consistent with excimer formation, and the fluorescence emission was
quenched by water and gave a 10-fold increase in fluorescence in the presence of DNA duplex. Derivative
2b, on the other hand, showed a trend corroborating with aggregation induced emission, and its
fluorescence was quenched in 4 M salt.
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P79 Synthesis of GPCR68 Agonists to Promote Heart Muscle Cell Regeneration
after Myocardial Infraction
Rafael A. Hernandez R.,1 P. Forgione 2.
1
MSc.Student, Concordia University, Montreal, Canada 2 Supervisor, Concordia University, Montreal,
Canada
E-mail: rafahernandez14@hotmail.com
Myocardial infarction (MI) or a heart attack is among the most common cardiovascular disease worldwide.
In Canada the Public Health Agency reported that 6% of Canadians above the age of 20 were living with a
cardiovascular disease, where the most prominent is MI. There are a very limited number of drug
candidates that allow the regeneration of muscle tissue after MI. Isoxazole compounds have shown to
regenerate muscle tissue in a mouse model by agonising GPCR68 [1]. We have synthesized a library of Isx
compounds using a conventional synthetic pathway. However, this pathway is limited by the five-member
heteroaromatic ring adjacent to the central isoxazole. Herein, we discuss a versatile synthetic alternative
pathway that incorporates a palladium catalyzed decarboxylative cross-coupling reaction (Figure), which
allows access to broad library of five-member heteroaromatic rings adjacent to the central isoxazole ring.
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P80 Organocatalyzed Amination of Benzylic Fluorides
C. Houle1, J.-F. Paquin1,*
1

CCVC, PROTEO, Département de Chimie, Université Laval, Québec (Qc), G1V 0A6.
E-mail: camille.houle.2@ulaval.ca

Simple alkyl fluorides are generally regarded as poor electrophiles in nucleophilic substitution reactions,
mainly because of the strength of the carbon-fluorine bond [1]. Over the years, we have described the
activation of C–F bonds using hydrogen-bond donor [2]. In all cases, the donor was either the solvent or
present in a stoichiometric amount.
Herein, we describe, to the best of our knowledge, the first hydrogen-bond-based organocatalyzed
activation reaction of a C–F bond in benzyl fluorides. Precisely, the amination of benzylic fluorides using a
catalytic amount of a thiourea as the hydrogenbond donor will be presented.
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J.-F. Org. Lett. 2013, 15, 2210–2213. (b) Champagne, P. A.; Saint-Martin, A.; Drouin, M.; Paquin, J.-F.
Beilstein J. Org. Chem. 2013, 9, 2451– 2456. (c) Champagne, P. A.; Benhassine, Y.; Desroches, J.;
Paquin, J.-F. Angew. Chem. Int. Ed. 2014, 53 13835–13839. (d) Champagne, P.A.; Drouin, M.; Legault,
C. Y.; Audubert, C.; Paquin, J.-F. J. Fluorine Chem. 2015, 171, 113–119. (e) Hamel, J.-D.; Beaudoin, M.;
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P81 Synthesis of Azatides Using N-Isocyanate Precursors
M. A. Allen, R. Hussein, A. M. Beauchemin
Centre for Catalysis Research and Innovation, Dept of Chemistry and Biomolecular Sciences, University of
Ottawa, Ottawa, ON
E-mail: malle100@uottawa.ca
Pharmaceuticals containing peptide chains are often more potent and selective than those without,
though can degrade rapidly via proteolysis.[1] Biopolymers containing α-aza-amino acids (aza-AA) confer
improved metabolic stability, along with more rigid conformations and reduced number of stereocenters.
Synthesis of aza-peptides containing one aza-AA is often accomplished using a nitrogen-substituted
isocyanate (N-isocyanate) as an electrophile and a nucleophilic amino ester or amide.[2] Oligomers of
purely aza-AA, termed azatides, are a particular synthetic challenge, typically requiring protecting and
activating groups for each addition.[3] Herein, a new strategy using cyclic N-isocyanate precursors
(oxadiazolone isomers) is proposed, made applicable by judicious choice of carbazide N-isocyanate
blocking group. Two distinct reactions pathways can be used for the synthesis of the N-isocyanate; using
blocked precursors or an aza-Lossen rearrangement of N-oxyureas. Early optimization and preliminary
scope of short azatide oligomers is presented.
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P82 Selective reduction of acid chlorides to aldehydes using 1hydrosilatrane
F. Azam1, D. Raveenthrarajan1, M. J. Adler1
1
Department of Chemistry and Biology, Ryerson University, 350 Victoria Street, Toronto ON,
Canada
E-mail: fawwaz.azam@ryerson.ca; marcjadler@ryerson.ca
Aldehydes are useful synthetic building blocks in organic synthesis and are also commonly found in the
flavour and fragrance industry. Some examples of current methods of preparing aldehydes involve
reduction of readily available carboxylic acids using borinic acid catalysts, complete reduction to the
alcohol followed by partial oxidation to the aldehyde, or reduction of acid chlorides using transition metal
catalysts. Despite the respectable yields, these methods involve either running the reaction anhydrous
under inert atmosphere, a multi-step synthesis, or the use of costly/toxic transition metal catalysts. In our
previous studies, we have used 1hydrosilatrane to reduce aldehydes and ketones to alcohols in high yields
at room temperature in the presence of strong base. Silatrane is a mild reducing agent and has also been
shown to reduce imines under different conditions. Furthermore, silatrane can be synthesised from
inexpensive starting material and is stable to air and moisture. It is a mild reducing agent and has been
shown to reduce imines under different conditions. For this investigation, we use silatrane in the presence
of N-methylpyrrolidine in chlorinated solvents to selectively reduce acid chlorides to aldehydes.
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P83 A Biomimetic Dearomatization of Biphenols for the Construction of
Spirocyclic Quaternary Stereocenters
C. R. Azpilcueta, Z. Huang, W. Tan and J. P. Lumb
Department of Chemistry, McGill University, Montreal, QC H3A 0B8, Canada
E-mail: carlos.azpilcuetanicolas@mail.mcgill.ca
Spirocyclic scaffolds are widely distributed across natural products and pharmaceuticals, which has
increased the interest in developing general methodologies for their synthesis [1]. Among various
strategies for constructing this motif, dearomatization of phenols and phenol derivatives is emerging as a
powerful platform in assembling quaternary spirocyclicstereocenters. This transformation generates a
high level of molecular complexity from simple and readily available aromatic compounds [2]. In the
course of synthesizing dibenzocyclooctadiene (DBCOD) lignan natural products, we identified a radical
intermediate that is presumably formed during oxidative metabolism [3]. Moreover, this biosynthetic
intermediate is proposed to undergo a dearomative spirocyclization to generate regioisomeric
spirocyclohexadienones (Figure A). In this work, we study the formation of the same intermediate under
mild photocatalytic conditions. By adapting conditions from the photoredox toolbox we describe the
regioselective synthesis of spirocyclic products under mild and diversifiable conditions (Figure B). We
demonstrate the utility of this method by completing the synthesis of two complex natural products
Heteroclitin J and Kadsulignan E [4].
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P84 Direct hydrofluorination of methallyl alkenes using a methanesulfonic
acid/triethylamine trihydrofluoride combination
X. Bertrand, J.-F. Paquin
CCVC, PROTEO, Département de chimie, Université Laval Québec, Québec, G1V 0A6, Canada
E-mail: xavier.bertrand.2@ulaval.ca
This presentation describes the use of a methanesulfonic acid/triethylamine trihydrofluoride combination
for the direct hydrofluorination of methallyl-containing substrates [1]. Under those metal-free conditions
that use readily available, cheap and easy to handle reagents, a range of methallyl alkenes could be
converted to their corresponding tertiary fluoride in up to 78% yield. Finally, a promising result for the
adaptation of this chemistry to continuous flow conditions will be discussed. This work represents a
straightforward method for the incorporation of a single fluorine atom [2,3].

References
1. Bertrand, X.; Paquin, J.-F. Submitted.
2. Champagne, P. A.; Desroches, J.; Hamel, J.-D.; Vandamme, M.; Paquin, J.-F. Chem. Rev. 2015, 115,
9073.
3. For previous work on the direct hydrofluorination of alkenes, see: (a) Olah, G. A.; Nojima, M.; Kerekes,
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O.; Zunino, F. Chem. Commun. 2007, 3198. (d) Liu, F.; Martin-Mingot, A.; Jouannetaud, M.-P.; Karam,
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P85 A Zincke Salt Approach to N-Propellanyl, N-Cubanyl, and N-Bicyclooctyl
Piperidines as N-Phenyl Piperidine Isosteres
Ramsay E. Beveridge1 and Kayla Newell
1
Paraza Pharma Inc., 2525 Ave. Marie-Curie, Saint-Laurent QC, Canada, H4S 2E1
E-mail: ramsay.beveridge@parazapharma.com

Reaction of Zincke salts with commercially available propellane, cubane, and bicyclo-octane amine HCl
salts in the presence of NaHCO3 was found to provide ready access to a variety of pyridinium salts
possessing caged cycloalkyl N-substituents. Manipulation of these caged cycloalkyl pyridinium species via
reduction, or a sequence of Grignard addition followed by reduction, results in formation of N-propellanyl,
N-cubanyl, and N-bicyclo-octyl piperidines which may be valuable as N-phenyl piperidine isosteres.
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P86 Acceleration and Dual Ligation with Bioorthogonal Kinugasa Reactions
D.A. Bilodeau1, K.D. Margison1, J.P. Pezacki1
1
University of Ottawa, Ottawa, Canada
E-mail: dbilo065@uottawa.ca
Bioorthogonal chemistry provides invaluable tools to chemical biology research for studying specific
biological processes inside cells that are otherwise challenging to probe. Kinugasa reactions hold
potential for bioorthogonal chemistry in that the reagents can be biocompatible and tunable.
Furthermore, the produced electrophilic β-lactams have the potential to be bioactive or be functionalized
through further chemistry. We have optimized parameters for the aqueous copper(I)-catalyzed alkynenitrone cycloaddition involving rearrangement (CuANCR) that can subsequently undergo ligation
reactions with thiols giving rise to two distinct functionalization steps that are biocompatible. In
investigating the factors that accelerate the aqueous CuANCR/Kinugasa reaction, we discovered that lipid
micelles and ligands have a significant impact on the reaction rate, with biomimetic lipids, amino acid
ligands and electronpoor alkynes showing greater reactivity. Optimized CuANCR reactions were
successfully conducted on mammalian cells where the mannosamine derivatives with pendant electron
deficient alkynes were used to metabolically label cell surface glycans. CuANCR reactions then installed a
reporter group via a β-lactam connection accommodating efficient live cell labelling. We have also shown
the potential of β-lactam products to be further functionalized using N-terminal cysteines in a manner
similar to native chemical ligation. Further development of the Kinugasa reaction could allow to expand
upon labeling applications and produce bioactive molecules on cell surfaces.
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P87 Toward Enantioconvergent-Stereoretentive Catalysis:
Heterochiral Dimerization of Racemic Chiral Molecules
V. Borba1, K. Law2, A. Lawrence2
1
University of Ottawa, Ottawa, Canada
2
University of Edinburgh, Edinburgh, UK
E-mail: vborb054@uottawa.ca
The 3-step total synthesis of (±)-incarvilleatone and (±)-incarviditone had been previously elucidated, with
the final step comprising of a base-catalyzed oxa-Michael/Michael domino reaction on (±)-rengyolone,
yielding the two natural products in 23% and 19% yield, respectively[1]. This domino reaction is in fact a
dimerization in which the racemic rengyolone monomers react with one another; when one enantiomer
dimerizes with another of the same enantiomer, the homochiral product is formed, while dimerization
with the opposite enantiomer yields the heterochiral product. A lack of selectivity for either product in
this domino reaction is observed, as the heterochiral (incarvilleatone) and homochiral (incarviditone)
products are formed in comparable ratios. In addition, as the total synthesis is racemic, this oxaMichael/Michael reaction is neither heterochiral-selective, nor enantioselective. The ability to synthesize
chiral molecules in enantiopure form is vitally important, most recognizably for the pharmaceutical
industry. As such, the goal of this research is to develop enantioconvergent-stereoretentive catalysis, a
novel methodology in asymmetric synthesis to form chiral dimers, and is to be applied in a heterochiralselective and enantioselective synthesis of incarvilleatone. Implied by the name stereoretentive, it is
imperative that the stereochemistry in the monomer is not destroyed, as is the case with the three
currently existing modes of enantioconvergent catalysis: parallel kinetic resolution, stereomutative, and
stereoablative catalysis[2]. In a broader application, this methodology will lead to a completely new
method for accessing enantiopure materials starting from racemic substrates and will therefore impact
all areas of synthetic chemistry.

References
1. A. Lawrence, M. Sherburn, Org. Lett., 2012, 14(17), 4537-4539.
2. B. Stoltz, Beilstein Journal of Organic Chemistry., 2016, 12(1), 2038-2045.

QOMSBOC 2019

147

30TH QUEBEC/ONTARIO MINI-SYMPOSIUM IN BIOORGANIC AND ORGANIC CHEMISTRY
UNIVERSITY OF OTTAWA, NOVEMBER 8 TO 10, 2019

P88 Development and applications of pericyclic reaction cascade with ketenes
S. Boyer, G. Bélanger*
Université de Sherbrooke, Sherbrooke, Canada
E-mail: serge.boyer@usherbrooke.ca
Ketenes are well-known for their usefulness in synthesis, thanks to their specific proprieties. They are
employed to prepare four-membered rings such as β-lactones, β-lactams, cyclobutanones, and
cyclobutenones.[1] In order to access to a plethora of polycyclic molecules which are the core of many
natural products, we are currently developing a reaction cascade based on pericyclic reactions and
ketenes. Indeed, reaction cascades is an efficient way to access complex polycyclic molecules from simple
starting material. The key step involves ketene formation followed by a (2+2) cycloaddition to afford a
cyclobutenone. An ensuing ring opening would generate a vinyl ketene that is expected to undergo a
(4+2) cycloaddition with an electron deficient dienophile. First attempts to synthetize the cyclobutenone
intermediate from alkynoic acids were not productive.[2] We suspected a rapid ring opening, occurring
prior to addition of the dienophile, and the resulting vinylketene intermediate decomposed. To prevent
the premature ring opening, we tried to develop a milder method to prepare a react the initial ketene,
with sulfonium salts as dehydrating agents.[3] Our results will be presented, as well as our investigation
of ketene (2+2) cycloadditions with masked alkynes as an alternate route to the desired cyclobutenone
intermediate.
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Synthesis of Terpenoid Scaffolds via a One-pot [4+2]-Au(I)-[4+2] Cascade
H. Tran, A. Poyser, L. Barriault
University of Ottawa, Ottawa, Canada
E-mail: htran@uottawa
Cascade reactions are advantageous methods in organic synthesis for their ability to generate numerous
C-C bonds and stereogenic centers in a single operation. For the objective of creating a platform for
diversity-oriented synthesis, the mechanistically divergent nature of a Au(I) lewis acid catalyzed cyclization
is exploited. This is accomplished within a one-pot cascade sequence to selectively generate synthetically
challenging polycyclic scaffolds via a exo Diels-Alder then Au(I) Lewis acid cyclization then Prins or endo
Diels-Alder, enabling the divergent synthesis of two 6,6,5 fused tricyclic or a 6,6,6,5 steroidal core starting
a common diene by catalyst ligand and reaction condition control. These cores possess moieties that are
present throughout many terpenoid natural products such as sphaeropsidin C, and steroidal compounds:
jaborolactone P, withanolide E, and batrachotoxin.

Figure:
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Synergistic Effects of pH on the Activity of the Antibacterial Metabolite
Itaconate
D. Duncan1, K. Auclair1
1
Department of Chemistry, McGill University, Montreal, Canada
E-mail: dustin.duncan@mail.mcgill.ca
Globally, bacterial infections are becoming more dangerous and life-threatening due to rising antibiotic
resistance. In order to overcome this global health crisis, we need to provide new ways to fight bacterial
infections. Among these methods is to take advantage of the natural defences of the immune system to
improve its capacity of fighting pathogens. Itaconate is a metabolite produced in macrophages that has
an important role in the immune response and vital role in managing bacterial invasion. This metabolite
is an effective inhibitor of isocitrate lyase, an essential enzyme for pathogenesis. The minimum inhibitory
concentrations (MICs) for itaconate in vitro against a variety of pathogens (ca. 10 – 20 mM) tend to be a
greater concentration than what is found within macrophages (ca. 60 µM). Considering the low pH of the
phagolysosome within the macrophage, we decided to explore the effect pH has on the antimicrobial
activity of itaconate. We use two bacterial models where one (Escherichia coli) is intrinsically sensitive to
itaconate, whereas the other (Salmonella enterica spp. Typhimurium) has intrinsic resistance to itaconate.
We convincingly show that there is a synergistic effect between pH and itaconate activity irrespective of
level of itaconate resistance by the bacterium.
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Asymmetric Transfer Hydrogenation for the Synthesis of β-Substituted αAmino Phosphonates (α-APs)
Y. Feng, S.-G. Li, P. Viereck, Y. S. Tsantrizos
Department of Chemistry, McGill University, 801 Sherbrooke St. W., Montreal, QC H3A 0B8
E-mail: yuting.feng@mail.mcgill.ca
Chiral α-amino phosphonates (α-APs) are bioisosteres of α-amino acids and valuable building blocks in
drug discovery. Commercially available enantioenriched α-APs are scarce, and to the best of our
knowledge, asymmetric, catalytic methodologies without involving high pressure hydrogen gas for the
synthesis of such compounds can suffer from limited substrate scope[1]. We are investigating a novel Rhcatalyzed transfer hydrogenation using iPrOH as the hydride source to prepare chiral α-APs with both βaryl and alkyl substituents. Ligand screening revealed that electron-rich ferrocene-based ligands, such as
Josiphos, give high product selectivity and enantioselectivity.
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Synthesis of a novel class of nucleosides bearing an all-carbon quaternary
center

R.Zelli1,2, T. Lussier1,2, A. Manchoju1,2, S. Dostie1, M. Prévost1, Y. Guidon1,2,3.
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Bio-organic Chemistry Laboratory, Institut de Recherches Cliniques de Montréal (IRCM), Montréal,
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2
Department of Chemistry, Université de Montréal, Montréal, Québec, H3C 3J7, Canada
3
Department of Biochemistry, Microbiology and Immunology, University of Ottawa, Ottawa, Ontario
K1N 6N5, Canada
E-mail: renaud.zelli@ircm.qc.ca

Natural nucleosides and nucleotides play an important role in numerous biological pathways. Therefore,
analogues of these molecules represent an important class of potential therapeutic agents acting for
example against tumor growth or viral replication. To that end, starting from acyclic precursors, novel
bioactive nucleoside analogues bearing all-carbon quaternary centers have recently been synthesized in
our laboratory. In order to achieve this goal, several highly diastereoselective steps were developed,
including a Mukaiyama aldol reaction followed by an intramolecular radical atom cyclization using
photoredox catalysis and a diastereoselective introduction of various C2’ substituents. The obtained
acyclic precursors underwent stereospecific N-glycosylations resulting in a library of novel nucleosides
bearing either a C2’ deoxy-, mono-, difluoro- or hydroxyl group along with phosphoramidate or
triphosphate moieties at the C-5’ position.
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Solubilization of Carbon Nanotubes with Degradable Polymers
Javan A. Buratynski, Rob C. Claridge, Derek J. Schipper
University of Waterloo, Waterloo, Ontario

Carbon nanotubes (CNTs) are a promising material for the advancement of a variety of fields due to their:
tensile strength, flexibility, as well as thermal and electrical conductivity.1 These factors are influenced by
the characteristics of the CNT being used including: length, diameter, chirality, and functionalization.3
Therefore, to use carbon nanotubes to their full potential they must be separated based on these factors
as otherwise the material could prove to be less effective or unpredictable.
One method that has been used to separate CNTs is polymer wrapping. Using this method CNTs of a given
range of chiralities and diameters can be solubilised through non-covalent interactions with a polymer.2
Traditionally the solubilized nanotubes are then applied through coating but, with a degradable polymer,
there is the potential to retrieve the isolated tubes.
The retrieval of the CNTs would allow for a much broader range of applications as well as the possibility
of further functionalization after isolation. Thus, we are interested in developing a polymer able to wrap
CNTs for separation, as well as be degraded for retrieval of the unwrapped tube. It has been observed
that certain bithiazole-containing polymers degrade in the presence of an oxidant such as mCPBA. This
could extend the range of potential functionalization as well as increasing the ease of retrieval for a
targeted type of CNT.
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Exploring homogeneous conditions for mild Buchwald-Hartwig amination
reactions in batch and flow
S. K. Kashani1, J. E. Jessiman1, S. G. Newman1*
1
Department of Chemistry & Biomolecular Sciences, University of Ottawa, Ottawa, Canada
E-mail: skadk072@uottawa.ca

Cross-Couplings are among the most commonly performed reactions in the pharmaceutical industry.
Traditionally these are performed in batch, but performing these reactions in flow could provide a useful
alternative, particular for end-to-end continuous manufacturing [1]. However, these substitution-type
reactions are usually heterogeneous, and reoptimization for flow systems are required to overcome solidhandling challenges. Our group recently reported a general strategy to overcome clogging issues in many
common flow reactions by using organic bases that produce ionic liquids (IL) rather than solid salts upon
protonation such as DBU (melting point of DBU•HCl = 66 °C) [2]. Buchwald-Hartwig aminations are
particularly important, but require strong inorganic bases such as NaOtBu. By using high-throughput
experimentation, we explored 480 different aminations in the presence DBU as a base, which was
previously thought to be ineffective. Several successful reactions were identified with inexpensive ligands,
and targeted optimization provided good yields. The catalysts capable of carrying out these reactions will
be presented, along with information on how these ionic liquid-forming bases can be used to enable Pdcatalyzed substitution reactions to be carried out in flow without issues of clogging.
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Photo-induced Innate Aromatic Fluoroalkylation Enabled by "Dummy
Group" Strategies under Metal Catalyst-Free Conditions

J. Li, C.-J. Li
Department of Chemistry and FRQNT Centre for Green Chemistry and Catalysis, McGill University, 801
Sherbrooke St. W., Montreal, Quebec, Canada, H3A OB8

1

E-mail: jianbin.li@mail.mcgill.ca
“Fluorination/fluoroalkylation screen” has been recognized as a powerful tool to render new drug
candidates for evaluation due to the peculiar capabilities of fluorine/fluorine-containing group on potency
enhancement. Recently, late-stage fluoroalkylation is gaining intense interest as it allows for expedient
examination of fluoroalkylated analogues of targets, which are otherwise challenging to access in de novo
synthesis. Despite the merit of well-developed transition metal-based methods, they become less
synthetically effective in the case of higher molecular complexity and raise concern of metal residues.
Herein, we are pleased to present our recent efforts on lightenabled aromatic fluoroalkylation, including
trifluoromethylation and difluoromethylthiolation, in the absence of transition metals under mild
conditions. [1, 2] The “dummy group” tactics we developed features a great control on desired radical
liberation, opening up chemical space of designing novel reagents and transformations.
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Nickel-Catalyzed Carboiodination
Austin D. Marchese, Prof. Mark Lautens
University of Toronto, Toronto, Canada
E-mail: austin.marchese@mail.utoronto.ca

Over the last 10 years our group has been exploring the idea of reversible oxidative addition via transition
metal catalysis. Since our first report of a Pd-catalyzed carboiodination reaction, there has been an
increased focus on exploring the breadth of C―X bonds and heterocyclic scaffolds this unexpected
reactivity could be applied to. In 2018, our group enclosed the first Ni-catalyzed carboiodination reaction
generating 3,3-disubstituted oxindoles, including a unique dual-ligand system to obtain the products in
moderate enantioselectivity [1]. In the past 10 months we have expanded the reaches of the Ni-catalyzed
carboiodination reaction to include a dearomative carboiodination process generating extremely reactive
benzylic iodides, which has been unattainable in the Pd variant of this chemistry [2]. This reactivity is
rather surprising, as there have been many reports of Ni-catalyzed cross-coupling and Nicatalyzed radical
formation from benzylic halide species. We also discovered that the trialkyl phosphite used as the ligand
in the reaction was also acting as the reducing agent. This is a precedented yet unappreciated fact that
we have sought to try and explore further in general cross-coupling reactions [3]. We then aimed to
perform a diastereoselective Ni-catalyzed carboiodination reaction generating 6-membered
dihydroisoquinolones and tetrahydroquinolines; both of which closely resemble many natural products
and biologically active compounds [4]. To our surprise, Ni and Pd yield the opposite diastereomers when
it comes to the synthesis of the dihydroisoquinoline compounds. We are continuing to study the limits of
the Ni-catalyzed carboiodination reaction to try and incorporate more diverse starting materials as well
as generate more complex heterocyclic scaffolds.
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Cu-Based Complexes for Photocatalysis

Clémentine Minozzi, Corentin Cruché, Johann Sosoe, Jean-Christophe Grenier-Petel, and Shawn K.
Collins*
Departement of Chemistry, Université de Montréal, Montréal, QC, Canada
E-mail: shawn.collins@umontreal.ca

Photocatalysis has had a significant impact on chemical synthesis. To demonstrate the viability of copperbased photocatalysts, a library of 160 complexes derived from bisphosphines and diamines was easily
prepared and evaluated in an energy transfer transformation, the decomposition of vinyl azides. The insitu screening rapidly evaluates photocatalysts, revealing highly efficient complexes based on DPEPhos
and Xantphos bisphosphines.
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A 1,2-Transposition of Phenols

Wenyu Qian, Simon Edelmann, Luke T. Burke and Jean-Philip Lumb
Department of Chemistry, McGill University, Montréal, QC
E-mail: wenyu.qian@mail.mcgill.ca

Isomers possess different physical and chemical properties that arise from their distinct projections in
three dimensions. Therefore, isomerization reactions, which can sample isomeric chemical space, attract
continued interest from the synthetic organic community. Phenols are ubiquitous in nature and
contribute to important functional properties of many natural products and materials. They can serve as
hydrogen bond donors or acceptors, engage in π-stacking and are redox active. An isomerization of
phenols would change the orientation of these effects, while preserving the global properties. Herein, we
report mild conditions for a 1,2-transposition of phenols that takes advantage of a transient
dearomatization by ortho-oxygenation. This poster will describe our efforts to optimize this process and
will illustrate its potential applications.
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Sodium Butylated Hydroxytoluene (NaBHT) as a New and Efficient Hydride
Source for Pd-Catalysed Reduction Reactions

S. Sharif, M. G. Organ
Centre for Catalysis Research and Innovation (CCRI) and Department of Chemistry, University of Ottawa,
Ottawa, Ontario (Canada)
Email: s.sharif@uOttawa.ca
Reduction of aryl halides (ArX) into arenes (ArH) is a fundamental chemical transformation in organic
synthesis [1], and a great number of reduction methods have been developed over the years. Usually
these methods employ a transition-metal catalyst (Ni, Pd, Pt, Rh) in conjunction with a hydride source
such as formic acids and its salt, hydrazine, alcohols, alkoxides possessing a β-hydrogen, etc. [2]. However,
most of these methods require elevated temperatures and superstoichiometric amount of hydride source
to complete the catalytic cycle. While conducting our studies on C-N aryl-amide bond formation coupling,
we have noticed that when NaBHT (BHT=2,6di-tert-butyl-4-methylphenol) was employed as the base in
this transformation, the corresponding reduced product was formed as the sole product of the reaction.
Consequently, we were eager to examine capability of the system formed by NaBHT as a hydride source
in combination with a Pd-PEPPSI pre-catalyst for reduction of aryl halides. Our investigation revealed this
catalytic system allows the reduction of variety of (hetero)aryl chlorides and bromides to take place under
very mild reaction conditions. The process is effective such that other sodium phenolates bearing bulky
substituents at the ortho positions (such as 2,6 di-isopropylphenolate and 2,6 di-tertbutylphenolate) could
also be employed as the source of hydride, and 80% of these phenolates could be recovered at the end of
the process.
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