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The QOMSBOC will be held at the newly built Science Teaching Complex (STC) at the University of Waterloo. 

 

 
Aerial view of the campus 

 
Science Teaching Complex (STC) 

All presentations and coffee breaks will be held in the UWaterloo STC building located at 200 University Ave W, 

Waterloo, ON, N2L 3G1. The mixer will be held at Symposium Cafe on 4 King St N, Waterloo, ON N2J 2W7. 

The poster session as well as the banquet will take place at Federation Hall also located at the University of 

Waterloo campus. 

Toutes les présentations et pauses-café se tiendront dans le pavillon STC de l'UW, situé au 200 University Ave 

W, Waterloo, ON, N2L 3G1. Le banquet ainsi que la session d’affiches prend place au Federation Hall à 

l’Université de Waterloo. Le cocktail de bienvenue sera au Café Symposium (4 King St N, Waterloo, ON N2J 

2W7) vendredi soir. 
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1 - Welcome / Bienvenue 

It is a pleasure to welcome you to the 27th Québec-Ontario Mini-Symposium in 
Bioorganic and Organic Chemistry. The QOMSBOC is the premier regional conference in 
the field in Ontario and Québec. This year, more than 130 participants will gather on the 
magnificent University of Waterloo sciences campus to discuss the latest developments 
in the field of organic and bioorganic chemistry. This symposium will include 21 oral 
presentations and 78 posters from 35 academic groups and 1 research center, spanning 
across 17 different universities. We will also have the privilege of hearing three keynote 
lectures given by Prof. John Anthony from the University of Kentucky, Prof. John Porco 
from Boston University, and Dr. L.-C. Campeau from Merck Research Laboratories, 
world-renowned scientists in their field. I would also like to thank our sponsors who are 
supporting this event and contributing to the training of the next generation of highly 
qualified scientists. This year, some of the sponsors will be present during the 
conference: I encourage everyone to go visit them during the coffee breaks, lunch and 
poster session. I am grateful to UWaterloo, the faculty of sciences and the department of 
chemistry for supporting this event. A special thanks to the graduate students in my 
group, my colleagues and Susanne Keppler who have been essential in the organization 

of the conference as well as the students who volunteered to help run QOMSBOC. I also want to acknowledge Prof. 
Alexandre Gagnon for providing countless advice on the organization of QOMSBOC. 

I wish you all a fantastic conference and a wonderful time in Waterloo! 

Derek Schipper 
Chair, QOMSBOC 2016 
 
C'est un grand plaisir de vous accueillir à ce 27e Mini-Symposium Québec-Ontario en chimie bioorganique et 
organique. Le QOMSBOC est un des événements les plus importants dans le domaine au Québec et en Ontario. 
Cette année, plus de 130 participants se réuniront sur le magnifique campus de l'Université de Waterloo pour discuter 
des derniers développements dans le domaine de la chimie organique et bioorganique. Ce symposium comprendra 21 
présentations orales et 78 présentations par affiche provenant de 35 groupes de recherche académique et 1 centre de 
recherche, couvrant ainsi 17 universités différentes.  Nous aurons aussi le privilège d'assister à trois conférences 
plénières données par le Pr. John Anthony de l’Université du Kentucky, le Pr. John Porco de Boston University et le 
Dr. L. C. Campeau de la compagnie Merck – des scientifiques bien établis et connus dans leur domaine. J'aimerais 
aussi souligner le support financier de nos commanditaires qui soutiennent cet événement et qui contribuent ainsi à la 
formation de la prochaine génération de scientifiques hautement qualifiés. Cette année, plusieurs commanditaires 
seront présents pendant le colloque: je vous encourage à aller les rencontrer pendant les pauses-café, le lunch et la 
session d’affiches. J'aimerais aussi souligner le support de l'UWaterloo, de la faculté des sciences et du département 
de chimie pour cet événement. Un merci spécial aux étudiants dans mon group et à Susanne Keppler ainsi qu’aux 
étudiants et étudiantes qui se sont portés volontaires pour organiser ce symposium. Je tiens à remercier Pr. Alexandre 
Gagnon  pour ses conseils dans la préparation de ce QOMSBOC.   
 
Je vous souhaite un très beau colloque et un merveilleux temps à Kitchener-Waterloo.  
 
Derek Schipper 
Président, QOMSBOC 2016 
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2 - Sponsors / Commanditaires 
We would like to acknowledge the generous financial support from our sponsors. Thank you for supporting this 
event and for contributing to the training of the next generation of highly skilled scientists. 
 
Nous aimerions remercier nos commanditaires pour leur généreux support financier.  Merci de supporter cet 
événement et de contribuer à la formation de la prochaine génération de scientifiques hautement qualifiés. 

PLATINUM 
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3 - Banquet and Poster Session/Présentation d’affiches 
 
This year, the banquet AND poster session will take place at Federation Hall located on the 
University of Waterloo campus.   
 

 

 

 
 

 

Location of Talks 
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4 - Program / Programme 
 Friday November 11, 2016  

7 pm – 10 pm Registration and Mixer at Symposium Café (4 King St N, Waterloo)   

 Saturday November 12, 2016  

8:00 am Registration (Student Teaching Complex) STC 1012 

8:30 am Opening Remarks Derek Schipper - Organizer STC 1012 

Session 1 Chair: Mathieu Frenette, Université du Québec à Montréal STC 1012 

8:40 am OR1 Pjotr Roest, University of Toronto  

9:00 am OR2 Lukas Rycek, Brock University  

9:20 am OR3 Shailee Jani, York University  

9:40 am OR4 Emmanuelle Allouche, Université de Montréal  

10:00 am COFFEE BREAK   

Session 2 Chair: Mike Kerr, University of Western Ontario STC 1012 

10:20 am OR5 Luke Vanderzwet, University of Waterloo  

10:40 am OR6 Hyung Yoon, University of Toronto  

11:00 am KN1 Dr. John Porco, Boston University  

12:00 pm LUNCH   

Session 3 Chair: Scott Taylor, University of Waterloo STC 1012 

1:20 pm OR7 Zoe Wright, Carnegie Mellon University  

1:40 pm OR8 Reggie Mills, University of Toronto  

2:00 pm OR9 Terry McCallum, University of Ottawa  

2:20 pm OR10 Katie Psutka, Wilfred Laurier University  

2:40 pm OR11 Nicklas Häggman, McGill University  

3:00 pm COFFEE BREAK   

Session 4 Chair: Holger Eichorn, University of Windsor STC 1012 

3:20 pm OR12 Brian Andreson, Merck & Co., Inc.  

3:40 pm OR13 Lauren Irwin, University of Western Ontario  

4:00 pm KN2 Dr. John Anthony, University of Kentucky  

5:30 pm POSTER SESSION Federation Hall FED HALL 

7:00 pm – 

10:00 pm 

BANQUET   

 Sunday November 13, 2016  

Session 5 Chair: Sophie Rousseaux, University of Toronto STC 1012 

8:40 am OR14 Andrei Nikolaev, York University  

9:00 am OR15 Sanjay Manhas, University of Toronto  

9:20 am OR16 Taoufik Ben Halima, University of Ottawa  

9:40 am KN3 Dr. L.-C. Campeau, Merck Research Laboratories  

10:40 am COFFEE BREAK   

Session 6 Chair: Adrian Schwan, University of Guelph STC 1012 

11:00 am OR17 Shuay Abdullayev, Université du Quèbec à 

Montréal 

 

11:20 am OR18 Myriam Carle, University of Waterloo  

11:40 am OR19 Solomon Appavoo, Univesity of Toronto  

12:00 pm OR20 Timothy Wright, Queens University  

12:20 pm OR21 Ramesh Chingle, Université de Montréal  

12:40 pm Closing Remarks Derek Schipper - Organizer  
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5 - Plenary lectures and biographies / Conférences plénières et biographies 
 

John A. Porco, Jr. received his Ph.D. degree in 1992 from Harvard 

University under the direction of Professor Stuart Schreiber. He did 

postdoctoral studies with Chi-Huey Wong at the Scripps Research 

Institute. After a period in industry, John joined the Department of 

Chemistry at Boston University in 1999 as Assistant Professor and was 

promoted to Professor of Chemistry in September 2004. From 2002-

2013, he was Director of the NIHfunded Center for Chemical 

Methodology and Library Development (CMLDBU) and since 2013 has 

directed the BU Center for Molecular Discovery (BUCMD). John’s 

research is focused in two major areas: the development of new 

synthetic methodologies for efficient chemical synthesis of complex 

molecules and the synthesis of complex chemical libraries. 

KN1 : Dr. John Porco, Boston University – Chemical Synthesis and Biological Studies 

of the Rocaglates and Derivatives 
Saturday November 12th, 11h-12h 

The plant genus Aglaia produces a number of secondary metabolites including 

cyclopenta[b]benzofurans (rocaglates) such as silvestrol and the cyclopenta[b,c]benzopyran (aglain) 

ponapensin. Cyclopenta[b]benzofuran natural products possess potent anticancer properties due to 

modulation of the activity of the RNA helicase eukaryotic initiation factor 4A (eIF4A), which is involved 

in loading ribosomes onto mRNA templates during translation initiation, a step frequently deregulated 

in cancer. In this presentation, we will describe our efforts to synthesize both rocaglates and aglains 

using photocycloaddition of 3-hydroxyflavones with various dipolarophiles, and evaluation of the 

rocaglates produced as inhibitors of eukaryotic protein translation.  

 

Synthetic Chemistry 
 

 
Dr. John Porco 

Boston University 
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KN2: Dr. John Anthony, University of Kentucky - Synthesis of electronic and photonic 

materials: The critical role of chromophore functionalization  
Saturday November 12th, 16h-17h 

Organic materials play a critical role in numerous commercial and emerging applications, from 

displays to power storage to bio-imaging. The development of improved materials for such 

applications relies not only on the invention of simple, low-cost approaches to the core chromophores, 

but also on the establishment of design rules for the impact of chromophore functionalization on a 

wide array of critical issues. Besides simple issues of solubility (for low-cost processing) and stability 

enhancement, the precise functionalization of the chromophore influences the solid-state order of the 

materials, which in turn alters properties such as absorbance and fluorescence, charge transport, 

frontier orbital energies, and film microstructure. In this talk, I will present both our approach to the 

design of new chromophores for electronic and photonic materials, along with our detailed studies on 

the influence and optimization of functional groups to enhance performance by tuning solid-state order 

and disorder in solid-state materials.               

 

 
Materials Chemistry 

 

 
Dr. John Anthony  

University of Kentucky 

 

 

John Anthony is the J. C. Hubbard Professor in the Department of 

Chemistry, University of Kentucky, and holds an associate position at 

the Center for Applied Energy Research, where his research 

laboratories are located. He received his B.A. from Reed College, and 

his Ph.D. work was completed jointly between the University of 

California, Los Angeles and the ETH in Zürich, Switzerland. His 

research focuses on the use of carbon-based materials for applications 

in power generation, energy storage, high-speed computing, bio-

imaging, and flexible printed electronics. He has successfully 

commercialized several of the materials developed in his research 

group, leading to longstanding collaboration with a number of large U.S. 

and European companies. At Kentucky, he is a University Research 

Professor, and has received the NSF CAREER award, the Kirwan 

award for outstanding research, and the UK Libraries Medallion for 

Intellectual Achievement. 
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Dr. Campeau joined Merck Research Laboratories in 2007 after 

completing his Ph. D. in Organic Chemistry following undergraduate 

training in biopharmaceutical sciences; including training in 

biochemistry, biology and organic chemistry. As a graduate student 

and an industrial scientist, he has a proven track record as a person 

with excellent interpersonal, collaboration and communication skills. 

Since joining Merck, L.-C.'s research has been focused in the field of 

drug discovery and process chemistry. During his early career, he has 

led efforts to transition three small molecules into clinical development. 

After leading the Catalysis and Automation Laboratory for 18 months, 

where he focused on leveraging and building enabling technologies for 

drug discovery and development, he recently took a position as 

Director of Process Chemistry, leading a group of smart creative 

scientists in the development of innovative chemistry to support Merck 

products. 

KN3: Dr. L.-C. Campeau, Executive Director, Process Research & Development, 

Merck & Co., Inc.- Invention of New Chemical Methods in the Pursuit of the Ideal 

Manufacturing Route to Active Pharmaceutical Ingredients 
Sunday, November 13th 9h40 – 10h40 

Merck process chemists are charged with the resolution of synthetic bottlenecks at all stages of drug 

discovery and development. In the early space, innovative synthetic routes and key building blocks are 

invented to ensure rapid identification of the best possible candidate for development. In the late stage 

of development, a robust and scalable synthetic process needs to be invented to insure quality and 

supply of the active pharmaceutical ingredient of Merck products. Throughout these endeavors, 

innovation is critical to achieving our goals, resulting in invention of novel chemical methods which 

advance the field beyond their specific application to our goals. This presentation will highlight a case 

study in the manufacturing route development of a novel Hepatitis C therapeutic where 5 novel 

synthetic methods were developed during the course of our research. 

  

Industrial Chemistry 

 

Dr. L.-C. Campeau 

Merck Research Laboratories 
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      6 - Abstracts – oral presentations / Résumés – présentations orales 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pjotr C. Roest and Robert A. Batey*, Department of Chemistry, University of Toronto, Toronto, ON, M5S 3H6, 

rbatey@chem.utoronto.ca 

Substituted allylic boronates serve as versatile reagents for stereoselective additions to carbonyl compounds. 
However controlling their double bond geometry can be challenging. We have developed several methods for 
the stereoselective preparation of allylic carbamates, which can easily be elaborated to the corresponding 
boronates via Aggarwal Lithiation-Borylation. These studies have provided a fundamental understanding of the 
chemo- and stereoselectivity involved in the functionalization of halogenated allylic carbamates, and have lead 
to the development of versatile new allylboron reagents. In particular, (E) and (Z) potassium 
chloroallyltrifluoroborates are easily accessible and serve as convenient, bench stable reagents for the anti 
and syn chloroallylation of aldehydes and ketones. The preparation and utility of these reagents will be 
discussed. 

 

OR1        Stereoselective Synthesis of Allylic Carbamates for Lithiation-Borylation 

Reactions 

Lukas Rycek, John J. Hayward, Marwa Abdel Latif, James Tanko, Razvan Simionescu, and Tomas 
Hudlicky*,Department of Chemistry, Brock University, St. Catharines, ON, L2S 3A1, thudlicky@brocku.ca  

Morphine and opiate-derived agents play a crucial role in the treatment of pain as well as the treatment of 
addiction (for example, naloxone). The annual production of morphine is close to 500 tons and it fully depends 
on an extraction from a natural source – the poppy.[1] All medicinally useful morphinans are derived semi-
synthetically from the natural alkaloids such as thebaine, morphine, codeine, and oripavine.[2] To this day, a 
total synthesis of morphine or related structures competitive in cost with current production methods remains a 
distant task. This challenge has been the centre of attention in the Hudlicky group for a long time.[3] In this 
contribution, a 2nd generation total synthesis of ent-hydromorphone via oxidative 
dearomatization/[4+2]cycloaddition is reported.[4] This effort is further extended towards the formal total 
synthesis of (+)-hydromorphone. In addition a detailed stereochemical analysis of the key oxidative 
dearomatization/[4+2]cycloaddition sequence is disclosed. Discussion will focus on the stereochemical course 
of the cycloaddition and its dependence on oxidizing agents used in the dearomatization.  

 
[1] Rinner, U.; Hudlicky, T. Alkaloid Synthesis; Topics in Current Chemistry; Springer-Verlag: Berlin, 2012; Vol. 309, pp 33-66 

[2] Hudlicky, T. Can. J. Chem. 2015, 93, 492-501. 

[3] Reed, J. W.; Hudlicky, T. Acc. Chem. Res. 2015, 48, 674-687. 

[4] Varghese, V.; Hudlicky, T. Angew. Chem. Int. Ed. 2014, 53, 4355-4358. 

OR2        Chemoenzymatic total synthesis of hydromorphone by an oxidative 
dearomatization/intramolecular [4+2] cycloaddition sequence: a 2nd generation 
approach  
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Shailee Jani and Dasantila Golemi-Kotra*, York University, Toronto, ON, M3J 1P3, dgkotra@yorku.ca 

Majority members of the phylum Firmicutes harbour a two-component system (TCS). TCS are signal 

transduction pathways that enable bacteria to respond to environmental cues. They are comprised of a 

histidine kinase and generally a transcription factor referred to as response regulator. The Bacillus subtilis 

two-component LiaSR regulates cellular responses to copious environmental stresses, including those that 

induce cell envelope damage. In this study, we have addressed the signal transduction mechanism between 

LiaS and LiaR. For the purpose of this study, only the soluble portion of LiaS was cloned, that is shown to 

phosphorylate. LiaS is also capable of transferring the phosphoryl group to its cognate response regulator 

protein LiaR. In addition of serving as phosphoryl donors, LiaS exhibits phosphatase activity towards LiaR. 

Moreover, LiaR undergoes phosphorylation by small molecule phosphodonors such as acetyl phosphate in a 

time dependent manner. The signal transduction between LiaS and LiaR was compared with the homolog 

TCS in Staphylococcus aureus, VraSR. This TCS responds to cell envelope damages. Both TCS are capable 

of cross-communicating, likely because of their primary and tertiary structure similarities. Further experiments 

have shown specific binding regions on the promoter DNA sequences for phosphorylated as well as 

unphosphorylated response regulator, LiaR. This study could be useful in learning how the bacteria sense 

environmental stress and the promptness with which they act to overcome the strain. Furthermore, provide a 

broad perspective on the clinical aspects of antibiotic resistance in relevant gram-positive bacteria with a 

prominence on the mechanistic strategies used by these organisms.  

OR3        Understanding the Molecular Mechanism of Signal Transduction in Bacillus 

subtilis two-component system LiaSR 

Emmanuelle M. D. Allouche and André B. Charette*, Département de Chimie, Université de Montréal, 

Montréal, QC, H3C 3J7, andre.charette@umontreal.ca 

The cyclopropane moiety is the 10th most used ring for the development of new drugs.  For this 

reason, our research group is developing methodologies for the synthesis of stereoenriched 

cyclopropanes. Recently, the enantio- and diastereo-synthesis of highly substituted 

iodocyclopropanes have been described. In order to access highly 1,2,3-substituted stereoenriched 

cyclopropanes moieties, new coupling conditions of iodocyclopropanes were developed. Although 

the Suzuki-Miyaura cross-coupling of iodocyclopropanes had been reported in the 1990's , a 

complete optimization to improve the yields and the scope of the reaction was undertaken to make 

this transformation a very useful process to generate more complex cyclopropane derivatives. 

 

 

OR4        Functionalization of iodocyclopropanes by Suzuki-Miyaura cross-coupling 
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Hyung Yoon, Alexis Lossouarn, Felicitas Landau, Mark Lautens*, Department of Chemistry, University of 

Toronto, Toronto, ON, M5S 3H6, mlautens@chem.utoronto.ca 

The intramolecular Pd-catalyzed Heck reaction was extensively explored as it provided a method to 

access various natural products and bioactive molecules containing this motif. Alternatively, in the 

absence of a suitable β-hydride and appropriate functional group, the alkylpalladium intermediate 

generated by addition or carbopalladation can undergo a C-H activation generating the palladacycle 

described below. Previously, academic research groups and industry such as the Zhu and Shi group 

and Merck have exploited this transformation in forming various spirocycles. Herein, the 

presentation will describe the generation of 5,6-spirocycles via the addition of benzynes into in situ 

generated palladacycles. 

 

OR6        Pd-Catalyzed Domino Heck Spirocyclization via Carbopalladation and C-H   

Activation 

Luke Vanderzwet, M.R. Emmett, S. Selmani, R. Mirabal, S. Abuadas, Derek Schipper*, University of 

Waterloo, Waterloo, ON, dschipper@uwaterloo.ca 

Organic electronics, such as conjugated polymers, represent an important next step for solar cell, 

transistor, and light emitting diode technologies. However, there are several drawbacks the 

syntheses of this class of material. The current routes to access conjugated polymers suffer from 

one or more of the following: synthetic complexity of the monomers, poor tolerance heteroaromatic 

groups, or toxic byproducts. Here we present two new methods to address these issues. First, a 

hydroarylation reaction to access poly(phenylene vinylene)-type polymers and, second, a 

dehydration reaction of thiazole N-oxides for poly(thiophene)-type polymers.  

 

OR5        Hydroarylation and Dehydration Methods for Conjugated Polymers 
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Zoe M. Wright, Brian D. Holt and Stefanie A. Sydlik*, Department of Chemistry, Carnegie Mellon University, 

Pittsburgh, PA, 15213, ssydlik@andrew.cmu.edu 

Next-generation medical adhesives have the potential to replace sutures as the gold standard of 

care for wound closure – though barriers exist to their widespread implementation. Here, we 

present novel therapeutic methacrylate monomers (TMAs) designed on the molecular level to 

expand the capabilities of currently available adhesives. TMAs take advantage of covalent 

controlled release to predictably deliver therapeutic small molecules directly at the site of an 

incision. Ibuprofen, acetaminophen, and benzocaine – common treatments for post-surgery pain – 

have been tethered via anhydride, ester, and amide bonds to create model TMAs with a range of 

release profiles. Covalent controlled release from composite TMA adhesives (10% in 

butylcyanoacrylate) was shown to follow the order predicted by hydrolysis chemistry: anhydride > 

ester > amide tether. The amount of therapeutic delivered by TMA adhesives is anticipated to be 

medically relevant, with the added benefit of tunability. An anhydride-tether TMA adhesive was 

found to deliver therapeutics on the same order of magnitude and time scale as topical medications 

(8.8 ± 5.6 mg per gram of adhesive after 3.4 h). Compared to commercial medical cyanoacrylates, 

composite adhesives containing 10% TMA by weight have shown up to a 71% reduction in 

formaldehyde release, improved cytocompatibility in cells present in healing wounds, and up to a 

319% increase in toughness (including both greater lap shear strength and ductility). Further, all 

TMA adhesives are effective at adhering to porcine skin. Such materials bring sophisticated 

controlled release technology to the field of medical adhesives, combining effective, convenient 

tissue fixation with programmable bioactivity. 

OR7       Sutureless Wound Closure and Controlled Local Drug Delivery: 

Therapeutic Methacrylate Adhesives 

Reggie Mills, Jessica Lee, Luis Barrera-Arbelaez, Jordan Daponte, and Sophie Rousseaux*, Department of 

Chemistry, University of Toronto, Toronto, ON, M5S 3H6, sroussea@chem.utoronto.ca 

The selective synthesis of enantioenriched biologically active cyclopropylamines remains a 

challenge for modern medicinal and synthetic chemists. Our group has recently discovered two 

methods for the enantiospecific synthesis of trans-cyclopropylamines. The first transforms an 

unprotected cyclopropanol into the corresponding trans-cyclopropylamine, and proceeds in 

excellent yield and diastereoselectivity. The second method generates the cyclopropylamine 

enantiospecifically from a chiral α-chloroaldehyde. Reaction development and scope will be 

discussed along with preliminary mechanistic insight. 

 

OR8        Enantiospecific zinc-mediated synthesis of trans-cyclopropylamines 
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Terry McCallum and Louis Barriault*, Department of Chemistry, University of Ottawa, Ottawa, ON, K1N 6N5, 

lbarriau@science.uottawa.ca 

Photoredox catalysis has emerged as one of the fastest growing topics in organic chemistry with 
innovative strategies on classic transformations as well as the discovery of new transformations. 
Radical chemistry has played a major role in this booming area of research, where access to one 
electron activation pathways were previously limited to relatively harsh methodology. Recently, our 
group has been interested in the genesis of alkyl radicals from unactivated bromoalkanes using a 
binuclear Au(I) photocatalyst. Presented here is the development of mild and efficient coupling 
strategies for alkyl functionalization in a variety of organic transformations using photoredox gold 
catalysis. 

 

OR9        Organic Transformations Using Photoredox Gold Catalysis 

Katie M. Psutka and Ken E. Maly*, Chemistry, Wilfried Laurier University, Waterloo, ON, N2L 3C5, 

kmaly@wlu.ca 

The aim of this project is to explore the effect of thionation and oxidation on the self-assembly and 

photophysical properties of novel liquid crystalline materials. We report the synthesis of a series of 

N-substituted dibenzanthracenedicarboximides (1) which, although they displayed broad columnar 

phases, they did not appear to be effective electron accepting materials (ref. 1). By replacing the 

imide groups with more electron-withdrawing thioimide groups, we anticipated that the resulting 

material would be more electron-deficient. Results demonstrate that thionation maintains the broad 

liquid crystalline phases of these molecules, while resulting in a lowering of the LUMO energy, as 

evidenced by both UV-Vis spectroscopy and cyclic voltammetry (ref. 2).  In addition, these materials 

are seen to dimerize in solution and show increased solution self-assembly with increasing 

thionation. 

 

OR10        Synthesis & Self-Assembly of Novel Dibenzanthracenedicarboximides and 

Their Derivatives 
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Nicklas O. Häggman, Dainis Kaldre, Benjamin Zank, James L. Gleason*, Department of Chemistry, McGill University, 
Montreal, QC, H3A 0B8, jim.gleason@mcgill.ca  

 
The iminium catalyzed Diels-Alder of α,β-unsaturated aldehydes has been well studied with a wide range of 

catalysts having been developed. However, typical secondary amine catalysts are not compatible with α-

substituted enals due to significant A-1,3 strain in the resulting iminium ion. We have developed a series of 

1,2-diazepane-carboxylates which in combination with an acid co-catalyst, efficiently form iminium ions with 

these difficult substrates. Here we report that diazepane carboxylates catalyze the Diels-Alder cycloaddition of 

a wide range of α-substituted enals in high yields and with high exo-selectivity. The reactions take place under 

mild conditions even with unreactive enals such as α-methylcinnamaldehyde. Chiral versions of the catalyst 

are currently under development and have shown moderate to good levels of enantioselectivity. 

 

OR11        Enantioselective diazepane carboxylate catalyzed Diels-Alder of α-branched 

α,β-unsaturated aldehydes 

Brian M. Andresen*, Eric T. Romeo, Michael D. Altman, Jaren Arbanas, Michael Caniga, Kaleen K. Childers, Anthony 

Donofrio, Andrew M. Haidle, Soloman Kattar, Chaomin Li, Jongwon Lim, Yuan Liu, Michelle R. Machacek, Matthew L. 

Maddess, Richard Miller, Lily Y. Moy, Alan B. Northrup, Ryan D. Otte, Michael H. Reutershan, Kerrie B. Spencer, Dietrich 

Steinhuebel, Brandon M. Taoka, Stella Vincent, Hongshi Yu, Michael A. Crackower, Thomas A. Miller, B. Wesley Trotter, 

Chemical Biology, Merck & Co, Inc. brian.andresen@merck.com 

 

OR12        Leveraging Binding Kinetics in the Discovery of MK-8351, an Inhaled 

Spleen Tyrosine Kinase (SYK) Inhibitor for the Treatment of Asthma 

Spleen tyrosine kinase (SYK) is an early and integral part of the signaling cascade of 

B-cell receptors, Fc receptors and activating receptors of natural killer cells. As such 

it has been implicated in a wide array of biological functions surrounding the innate 

and adaptive immune systems. Inhibition of the SYK pathway has the potential to 

treat a number of inflammation-based disorders, including severe and persistent 

asthma.  

Inhaled delivery of drugs for the treatment of asthma offers the potential to reduce or 

avoid systemic side effects through direct delivery of the drug to the lung. However, 

this advantage comes with several unique challenges, including inhalation device 

limitations requiring a highly potent, low dose compound, as well as lung physiology, 

which encourages rapid absorption and elimination of drug molecules from the lung 

and into systemic circulation. This talk will describe our efforts to optimize a series of 

SYK-selective compounds suitable for oral delivery into compounds with properties 

ideal for inhaled delivery. The team explored three distinct strategies to leverage the 

advantages of inhaled delivery while mitigating the challenges – one utilizing physical 

properties and several approaches targeting extended enzyme residence time. The 

pros and cons of each strategy will be highlighted, culminating in the discovery of 

MK-8351, a highly potent and selective inhaled SYK inhibitor that was progressed 

into clinical development. 
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Lauren C. Irwin and Michael A. Kerr*, Department of Chemistry, University of Western Ontario 

London, ON, N6A 5B7, makerr@uwo.ca 

Beginning with the synthesis of various N-acryloyl indoles, an effective route to the 1,2 annulated 

indole motif of natural product tronocarpine was accessed. Using a one-pot tandem Michael addition 

plus a Mn(III) mediated oxidative ring closure, the scope of this reaction was explored with 10 

successful examples. With the ease of this methodology, a more elaborate N-acryloyl indole was 

synthesized and progressed towards the total synthesis of tronocarpine.  

 

OR13             Progress Towards Tronocarpine 

Andrei Nikolaev and Arturo Orellana*, York University, Toronto, ON, M3J 1P3, aorellan@yorku.ca 

We describe the direct C-H functionalization of aromatic nitrogen heterocycles with cyclopropanols. 

The key step involves a silver catalyzed oxidative fragmentation of strained alcohols, providing beta- 

or gamma -keto radicals that adds to the heterocycle. During the course of this study we have 

identified a homogeneous silver(II) catalyst that can be used at low loading. We also provide some 

mechanistic insights into this reaction that will be broadly useful for other silver-catalyzed oxidative 

reactions. 

 

OR14        Direct C-H functionalization of Aromatic Heterocycles with Strained Tertiary 

Alcohols Using a Homogeneous Silver Catalyst 
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Sanjay Manhas and Mark S. Taylor*, Department of Chemistry, University of Toronto, Toronto, ON, M5S 3H6, 

mtaylor@chem.utoronto.ca 

Reversible covalent interactions between boronic acids and diols have been exploited extensively in 

the chemical sensing and recognition of saccharides [1] and as tools for facile assembly of complex 

molecular scaffolds [2]. We have found that boronic acids can be employed as recoverable [3] 

phase transfer reagents, transiently protecting monosaccharides and facilitating Fischer 

glycosidations in non-polar solvents. This allows access to a wide array of acceptors with varying 

monosaccharide configurations. Experimental and computational data suggest that the binding of 

boronic acids to free monosaccharides can alter the thermodynamics of the reaction, allowing 

isolable products not attainable under current Fischer glycosidation conditions [4,5]. Further, in 

competition experiments involving multiple monosaccharides, selective glycosidation is observed 

resulting from the preferential binding of boronic acids and monosaccharides. This allows for a cost-

effective method to produce biocompatible and biodegradable nonionic surfactants from biomass 

feedstocks.  

[1] Shinkai, S.  J. Am. Chem. Soc. 1995, 117, 8982–8987 

[2] Kataoka, K.; James T.D.; Kubo, Y.  J. Am. Chem. Soc. 2007, 129, 15126–15127 

[3] Mothana, S.; Grassot, JM.; Hall, D.G.  Angew. Chem. Int. Ed. 2010, 49, 2883–2887 

[4] Roy, K.D.; Bordoloi, M.  Journal of Carbohydrate Chemistry 2008, 27:5, 300–307  

[5] Bornaghi, F.L.; Poulsen, S. Tetrahedron Letters 2005, 46, 3485–3488  

OR15        Boronic Acid-Promoted Fischer Glycosidations 

Taoufik Ben Halima, Wanying Zhang, Imane Yalaoui, Xin Hong, Yun-Fang Yang, Kendall N.Houk, Stephen G. 

Newman*, Department of Chemistry, University of Ottawa, Ottawa, ON, K1N 6N5, 

stephen.newman@uottawa.ca 

The Suzuki-Miyaura coupling is among the most important C–C bond-forming reactions available 

due to its reliability, chemoselectivity, and diversity. Aryl halides and pseudohalides such as iodides, 

bromides, and triflates are traditionally used as the electrophilic coupling partner. The expansion of 

the reaction scope to non-traditional electrophiles is an ongoing challenge to enable an even greater 

number of useful products to be made from simple starting materials. Here-in, we present how an 

NHC-based Pd catalyst can enable Suzuki-Miyaura coupling where the C(acyl)–O bond of aryl 

esters takes on the role of electrophile, allowing the synthesis of various ketone-containing products. 

This contrasts known reactions of similar esters that provide biaryls via Nickel catalysis. The 

underlying cause of this mechanistic divergence is investigated by DFT calculations and the 

robustness of esters compared to more electrophilic acylative coupling partners is analyzed. 

OR16       Palladium-Catalyzed Suzuki-Miyaura Coupling of Esters 
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Shuay Abdullayev, David Crich and Alexandre Gagnon*, Université du Québec à Montréal, Montréal, QC, 

H3C 3P8, gagnon.alexandre@uqam.ca 

In carbohydrate chemistry protecting groups play prominent roles. They might change the reactivity 

of compounds and have a stereodirecting influence on glycosylation reactions. 

Isothiocyanato- and azido-protected sialyl phosphate donors react with strong C-nucleophiles under 

Lewis acidic conditions to give moderately α-selective C-glycosides in good yield. The N5 protecting 

groups of the obtained allyl C-glycosides were converted to corresponding acetamides, which are 

known. The anomers were defined based on the NMR spectra of the known acetamides. 

 

OR17       The influence of isothiocyanato and azido promoter groups at N5 position, 

on stereoselective, electrophilic C-sialidation 

Myriam S. Carle, Grace K. Shimokura, Graham K. Murphy*, Department of Chemistry, University of Waterloo, 

Waterloo, ON, N2L 3G1, graham.murphy@uwaterloo.ca 

Triphenylphopshine dichloride (1) is a versatile chlorinating agent, commonly used for 

deoxygenative chlorination, such as in the Appel reaction. A novel synthesis of the phosphorane 

was discovered when iodobenzene dichloride (2), a bench-stable hypervalent (III) iodine molecule, 

was reacted with triphenylphosphine. When this synthesis is performed in the presence of a 

carboxylic acid or alcohol, acyl- and alkyl chlorides are generated in-situ. Addition of a nucleophile, 

such as an alcohol or amine, results in a mild and easy synthesis of esters or amides. 

 

OR18        Iodobenzene dichloride in the esterification and amidification of carboxylic 

acids via the in-situ synthesis of triphenylphosphine dichloride 



 

                                                   27th Québec/Ontario Mini-Symposium for Synthetic and Bioorganic Chemistry 
  UWaterloo, Waterloo, Nov 11-13. 2016 

 

 

 21  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

John R. Frost, Conor Scully, Solomon Appavoo, Andrei Yudin*, Department of Chemistry, University of 

Toronto, Toronto, ON, M5S 3H6, ayudin@chem.utoronto.ca 

 

Cyclization is an important tool for the development of peptide ligands into therapeutic agents. Peptide 

macrocycles are a class of structurally complex molecules that can serve as high affinity and selective ligands 

for important biomolecular interactions. Macrocycles can exhibit improved binding affinity, increased 

proteolytic stability, and higher membrane permeability when compared to their linear counterparts.1,2,3 

Incorporation of heterocycles into the backbone of cyclic peptides has evolved in nature as a means to 

modulate the biological properties of these ligands, through conformational control and minimization of their 

polar surface area.4 We have developed a new strategy to rapidly generate cyclic peptides bearing a 1,3,4-

oxadiazole grafted into their backbones, via reaction between a linear peptide, aldehyde, and (N-

isocyanimino)triphenylphosphorane. Both the peptide sequence and aldehyde component can be varied to 

access macrocycles that vary in size and composition. The resulting oxadiazole-containing cyclic peptides 

display rigid beta turn conformations that are enforced by conserved intramolecular hydrogen bonding 

patterns. In addition, the oxadiazole-containing cyclic peptides exhibit passive membrane permeability, which 

is an important property for the development of orally bioavailable peptide-based therapeutics.5  

1.Driggers, E. M., Hale, S. P., Lee, J. & Terrett, N. K. The exploration of macrocycles for drug discover—an underexploited structural 

class. Nat. Rev. Drug Discov. 7, 608–624 (2008).  

2.Marsault, E. & Peterson, M. L. Macrocycles are great cycles: applications, opportunities, and challenges of synthetic macrocycles in 

drug discovery. J. Med. Chem. 54, 1961–2004 (2011).  

3.Nolan, E. M. & Walsh, C. T. How nature morphs peptide scaffolds into antibiotics. ChemBioChem 10, 34–53 (2009). 

4.  Nielsen, D. S., Hoang, H. N., Lohman, R.-J., Diness, F. & Fairlie, D. P. Total synthesis, structure, and oral absorption of a thiazole 

cyclic peptide, sanguinamide A. Org. Lett. 14, 5720–5723 (2012).   

5.Wang,C.K.,Craik,D.J. Cyclic peptide oral bioavailabilty; lessons from the past. Biopolymers 10.1002/bip.2287 

 

OR19        Oxadiazole grafts in cyclic peptides 
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Ramesh M. Chingle and William D. Lubell*, Département de Chimie, Université de Montréal, Montréal, QC, 

H3C 3J7, william.lubell@umontreal.ca  

The synthesis, reactivity and biomedical applications of azopeptides will be presented [1,2]. These imino urea 

amino amide surrogates were introduced into the peptide sequence by oxidation of aza-glycine residues 

and employed in pericyclic chemistry. Diels−Alder cyclizations and Alder−ene reactions on azopeptide 

gave respectively aza-pipecolyl and aza-allylglycyl residues.  X-ray crystallographic analysis provided insight 

respectively into the azopeptide  configuration and influence on conformation of  substitution at the 

semicarbazide α- and β-nitrogen of azapeptides. Mimics of the Ala-Val-Pro-Ile sequence from the second 

mitochondria derived activator of caspases (Smac) protein were synthesized by way of azopeptide 

intermediates and tested for ability to induce apoptosis in cancer cells [2]. Evaluation in MCF-7 breast cancer 

cells identified novel azapeptides that induced cell death more efficiently than the parent tetra-peptide likely by 

a caspase-9 mediated apoptotic pathway.  

 

1.   Chingle, R.; Lubell, W. D. Org. Lett. 2015, 17, 5400-5403. 
2.   Chingle, R.; Ratni, S.; Claing, A.; Lubell, W. D. Biopolymers (Pept. Sci.) 2016, 106, 235-244.  

OR21        Design, Synthesis and Applications of Azo-Peptides to Obtain 

Conformationally Constrained Smac Mimetics 

Timothy B. Wright and P. Andrew Evans*, Queen’s University, Kingston, ON, K7L 3N6, 

andrew.evans@chem.queensu.ca 

The direct asymmetric construction of α-quaternary functionalized aldehydes is a very challenging endeavor 
for modern synthetic chemistry.  Although the asymmetric alkylation of enolates provides a conceptually 
straightforward approach towards accessing these motifs, the propensity for aldehydes to undergo competing 
reaction such as aldol condensations make them especially demanding substrates in this regard.  
Furthermore, the enantioselective alkylation of carbonyl enolates tends to be optimal with geometrically 
defined systems, which are particularly difficult to control with acyclic α,α-disubstituted derivatives. This 
seminar will describe the development of a direct and highly enantioselective rhodium-catalyzed allylic 
alkylation of aldehyde enolates using allyl benzoate, which represents the first example of the direct 
asymmetric alkylation of an aldehyde enolate.  We will also outline the synthetic utility of the products and 
provide mechanistic insight into the role of enolate geometry in this transformation.  

 

OR20        Enantioselective Rhodium-Catalyzed Allylic Alkylation of Prochiral               

α,α-Disubstituted Aldehyde Enolates for the Construction of Acyclic 

Quaternary Stereogenic Centers 
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Vincenzo Ticli and Tomas Hudlicky*, Department of Chemistry, Brock University, St. Catharines, ON, L2S 

3A1, thudlicky@brocku.ca 

The Hudlicky research group exploits a recombinant strain of E. Coli JM 109 (pDTG601A) and R. 

eutrophus B9 in order to obtain chiral synthons derived from the enzymatic dihydroxylation of 

aromatic compounds, such as diols 1-5, respectively. These are then used as building blocks in a 

broad number of synthetic pathways: the total synthesis of pancratistatin analogues of type 6, 

narciclasine analogues of type 7 and the interconversion of narciclasine into pancratistatin. In 

addition, the synthesis of morphine alkaloids and derivatives, such as oxycodone (8) are pursued 

along with other targets such as ent-galanthamine (9), tetrodotoxin (10) or pleiogenone A (11). 

Recent progress in these areas will be reported. 

 

P01             Program in Chemoenzymatic Synthesis in the Hudlicky Group 

Matthew Sing and Adrian Schwan*, Department of Chemistry, University of Guelph, Guelph, ON, N1G 2W1 

schwan@uoguelph.ca 

In 2012, Dr Wojciech Gabryelski, using a new method of mass spectral analysis, identified a series 

of previously undescribed compounds belonging to a family named thiotetronic acids. The known 

members of this family of heterocycles have potent antibiotic properties, particularly against TB.  

However, without the isolation of these compounds, ultimate characterization was not able to take 

place; synthetic corroboration of the compounds is required. Here, a new plan for the synthesis of 

these compounds is described. The plan invovles developing a sulfur/carbon dianion synthetic 

equivalent based on manipulation of alpha-silyl sulfur compounds. Malonyl chloride and it 

derivatives provide the bis-electrophile. Two approaches to the nucleophilic component are 

described. 

P02            A New Plan the Synthesis of Thiotetronic Acids Found in Groundwater 
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Anne M. Arnold, Brian D. Holt and Stefanie A. Sydlik*, Department of Chemistry, Carnegie Mellon University, 

Pittsburgh, PA, 15213, ssydlik@andrew.cmu.edu 

There are 2.2 million surgeries annually to correct severe musculoskeletal injuries. Of these 
procedures, autografts and allografts are the most common treatments; yet, both tissue graft 
therapies are limited by issues such as lack of donor tissue, potential for graft rejection, and risk for 
infection and disease. Synthetic implants, such as metal alloys, are an alternative to tissue grafting 
procedures. While metal alloys have produced reasonable results, there are significant drawbacks 
that include hot and cold sensitivities, discomfort due to implant palpability, function and growth 
impediments, allergic reactions, and in serious cases, mutagenesis. Metal alloys also remain as a 
permanent fixture, which can be especially problematic for young children since the implant does not 
grow with the patient, often resulting in successive surgeries. Considering the current limitations with 
musculoskeletal therapeutics, tissue engineering has become a viable option to produce novel 
materials for tissue replacement. However, a synthetic biomaterial that is compatible in vivo, 
matches the chemical and mechanical properties of native tissue, promotes native tissue regrowth, 
and is biodegradable has not yet been realized. To fill the current gap, we have developed a 
graphite-based composite to address the need for a superior synthetic material for musculoskeletal 
treatments. Using modified Arbuzov chemistry, polyphosphates can be installed onto graphite oxide, 
generating a material that mimics the chemical composition of native tissue with excellent, tunable 
mechanical properties. The phosphate graphite composites are also well tolerated in vitro, have 
shown bioinstructive capacity for new tissue growth, and are degradable. 

 

 

P03             
 

 

Phosphate Modified Graphite: Bioinstructive Composites for   Muscoskeletal 

Tissue Regeneration 

Franklin Chacon-Huete, Daniel Mangel, Maythem Ali and Pat Forgione*, Department of Chemistry and 

Biochemistry Concordia University, Montreal, Quebec, H4B 1R6, pat.forgione@concordia.ca 

As awareness is increasing on the growing demand of fossil feedstock, there is a search for 
sustainable and renewable sources for chemicals and materials. As a result, much attention is being 
given to biomass derived compounds and the ability to transform them into chemical building blocks. 
One of the more interesting biomass derived compounds is Furandicarboxylic Acid (FDCA). 
Considering that FDCA has two carboxylic acid moieties, a new synthetic methodology was 
developed to perform a double-decarboxylative cross-coupling, to obtain the 2,5-substituted furans, 
in a efficient one-pot fashion. Alternativetly, a new route was explored to produce 2,5-di arylated 
asymmetric furans, from biomass derived hydroximethyl furfural, thorugh decarboxylative cross-
couplings. 

 
 

P04        Using Biomass Resources as Organic Building Blocks: The case of Furan Derivatives 
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Serxho Selmani and Derek Schipper*, Department of Chemistry, University of Waterloo, Waterloo, ON, N2L 

3G1, dschipper@uwaterloo.ca 

Single-walled carbon nanotubes (SWNTs) have been at the forefront of nanomaterials research 

since their discovery in 1991 due to their outstanding physical and electrical properties. Current 

silicon-based electronics are reaching their physical limitations and thus many reasearchers are 

looking at SWNTs as a replacement for silicon semiconductors. However, a number of challenges 

still remain which prevent SWNTs from seeing widespread application: alignment and purification. 

We have designed both an organic molecule and a process by which we are able to simultaneously 

deposit aligned SWNTs onto a surface and select for specific diameters and lengths, thus solving 

both problems in one method.  

 

P05          Simultaneous Alignment, Length and Diameter Sorting of SWNTs 

Justine Desroches, Elsa Forcellini and Jean-François Paquin*, Département de chimie, Université Laval, 

Québec, QC, G1V 0A6, jean-francois.paquin@chm.ulaval.ca 

Pentafluorosulfanyl-substituted olefins have been shown to have interesting applications in material 

sciences. [1] However, only a limited number of methods exist for their synthesis. [2] Therefore, we 

became interested in the synthesis of 3-(pentafluorosulfanyl)allyl derivatives. Herein, we report two 

transformations: the Tsuji-Trost reaction and nucleophilic substitution of ethyl 3-

(pentafluorosulfanyl)allyl carbonate and 3-(pentafluorosulfanyl)allyl tosylate respectively. [3] 

 
[1] Kirsch, P.; Binder, J. T.; Lork, E.; Röschenthaler, G.-V. J. Fluorine Chem. 2006, 127, 610.  

[2] Savoie P. R.; Welch, J. T. Chem. Rev. 2015, 115, 1130.  
[3] Desroches, J.; Forcellini, E.; Paquin, J.-F. Eur. J. Org. Chem., 2016, 4611. 

P06             Regioselective Palladium-Catalyzed-Tsuji-Trost and SN2 Reactions of            

3-(Pentafluorosulfanyl)allyl Derivatives 
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Julien Dansereau, Stéphane Gautreau and Alexandre Gagnon*, Département de Chimie, Université du 
Québec à Montréal, Montréal, QC,H3C 2P8, gagnon.alexandre@uqam.ca 
 

The synthesis of  asymmetric ketones using functionalized triarylbismuth reagents is reported. The 

reaction is promoted by substoichiometric amounts of triarylbismuthine as well as Pd(PPh3)4 and 

operates smoothly; carbon monoxide is simply bubbled in the reaction vessel. Good functional group 

tolerance is observed, giving access to further manipulations.  Functions such as halides, alcohol, 

protected phenol, nitrile, α,β-insaturated ester, trifluoromethyl and others are tolerated. The nature of 

the arylating agent was investigated.  

 

P07           
 

Unsymmetrical ketones synthesis via carbonylative coupling with 
functionalized triarylbismuthines 

Geoffrey S. Sinclair, Tianyu Yang, Jacky Chen, Wayne Wang, Derek Schipper *, Department of Chemistry, 

University of Waterloo, Waterloo, ON, N2L 3G1, dschipper@uwaterloo.ca 

Rapid and efficient construction of complex molecular structures has become an increasingly important goal in 

organic chemistry.  This ever-demanding need stems from the desire to limit the number of synthetic steps 

and hence reduce the costs associated with a synthesis. Typical classes of reactions that fit these needs are 

domino reactions and C-H functionalization reactions. While both topics have been studied in detail, few 

seminal instances of their combination currently exist. Therefore, approaches that combine C-H 

functionalization with tandem reactions are highly desired because they allow for increased efficiency in the 

elaboration of molecular architectures. Previously examples that display this type of reactivity include the [3+2] 

cyclization of aryl diynes where C-H functionalization is combined with C-C bond formation, and in some 

instances, the installation of some additional functionalities. While these are important reactions, they are 

limited by the mechanism in which the reactions proceed and are restricted to tandem protonation or radical 

thiol installation. As such, there currently exists a lack of reactions that can incorporate a wide-range of 

additional functionality in the same type of [3+2] cyclization. Herein, we describe a novel synthetic method in 

which an ionic nucleophilic addition occurs in tandem with a [3+2] cyclization. This method is technically 

simple and proceeds via a mechanistically distinct pathway where the incorporation of the nucleophile 

facilitates transition-metal mediated C-C bond formation and C-H bond functionalization. Additionally, 

exploring mechanistically distinct pathways opens the door to developing new quick and efficient methods. 

 
 

P08          Copper-Mediated, Tandem Nucleophilic Addition/Cyclization/C-H Bond 
       Functionalization 
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Hi Taing, Menandro Cruz, Jacob Rothera, Junghoon Ko, Vanessa Bellemore, S. H. Eichhorn*, Department of 

Chemistry and Biochemistry, University of Windsor, Windosr, ON, N9B 3P4, eichhorn@uwindsor.ca 

Triazines pose as a promising core unit for optoelectronic applications due to their ability to form 

star-shaped donor-pi- acceptor structures. The meta-substituted arms give additive subchromophore 

behavior allowing for high tunability of absorption bands. Here, we have synthesized a range of new 

triazine derivatives to generate unconvetional meta-substituted donor-acceptor compounds, as well 

as star-shaped molecules which self-organize into liquid crystalline assemblies. The synthetic 

strategies to access these symmetric and low symmetry triazines derivatives are presented, in 

addition to their unique optical and thermal properties. 

P09            New Organic Dyes and Functional Materials Derived from Low Symmetry 

Star-Shaped Triazine Derivatives 

Lana Hiscock, Brooke Raycraft and Kenneth E. Maly*, Department of Chemistry, Wilfrid Laurier University, 

Waterloo, ON, N2L 3C5 kmaly@wlu.ca 

Discotic liquid crystals typically consist of a rigid polycyclic aromatic hydrocarbon (PAH) core bearing 

peripheral flexible chains.  In the columnar liquid crystalline phase, molecules form extended pi-stacked 

arrays, which allows charge transport along the columnar axis and makes these materials attractive 

candidates as organic semiconductors. Variation of the molecular structure allows for tuning of the liquid 

crystalline properties and can also give rise to several types of liquid crystalline phases. However, the use of 

PAHs as discotic cores can be challenging in terms of synthesis and purification. As an alternative approach 

to discotic architectures, we are exploring tetraoxapentacene derivatives as discotic liquid crystals because 

they can readily be prepared by nucleophilic aromatic substitution of commercially available 

tetrafluoroterephthalonitrile. This approach also allows for a diversity of structures starting from compound 1 

which can subsequently be substituted with a second, different nucleophile, or disubstituted such as 

compound 2. Additionally, the tetraoxapentacene derivatives may be grouped together around a PAH such as 

triphenylene providing compounds with structures like 3. The possibility exists that these tetraoxapentacene 

arms will make compounds such as 3 more soluble and more stable than their all-carbon congeners. 

 

P10             Progress towards the Synthesis and Self-Assembly of 

Dicyanotetraoxapentacenes and their Derivatives 
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Jenny Gao and Stefanie A. Sydlik*, Department of Chemistry, Carnegie Mellon University, Pittsburgh, PA, 

15213, ssydlik@andrew.cmu.edu 

Surgical attempts to repair bone lesions are often costly and have destructive effects on the natural 
ability of bone to heal. Injecting synthetic collagen matrices can enhance spontaneous healing of 
sizeable bone injuries. In particular, this project explores the synthesis of DGEA (Asp-Gly-Glu-Ala) 
on graphene oxide. DGEA is a collagen I mimetic peptide that can enhance osteogenic cells and 
graphene oxide is an auto-degradable, biocompatible material. The experiments that were 
performed examined the effectiveness of graphene oxide as a suitable binding site to host the 
synthesis of DGEA. The EDA Graphene used during experimentation contains multiple binding sites 
in which the fmoc-protected amino acids may attach. Each subsequent amino acid was attached via 
agitation in N2 gas to maximize interaction. The success of attachment was confirmed with Infrared 
spectroscopy where key functional peaks unique to each amino acid was identified. Experimental 
results demonstrated the effectiveness of using graphene as a solid support for peptide synthesis. In 
addition, results also support the idea of performing peptide synthesis by individual attachment of 
consecutive amino acids until the entire peptide length is achieved. 

 

 

P11            Synthesis of Collagen I Mimetic Peptide (DGEA) on Graphene Oxide 
 

Laine, D.; Denavit, V.; Giguère, D. *, Département de chimie, Université Laval, Québec, QC, G1V 0A6 

denis.giguere@chm.ulaval.ca 

Galectins are a family of galactose-binding proteins with various biological activities. Galectin-3 is 

implicated in various cancer and galectin-1 increase HIV-1 attachment to target cells. The discovery 

of selective inhibitors of galectins could lead to new anti-cancer or anti-viral agents. We propose that 

substituting the hydroxyl groups on the galactopyranose core will procure analogues with superior 

stability, biological activity and improved pharmacokinetic profile. Polyfluorinated carbohydrates 

represent a good strategy to improve protein-carbohydrate affinities via desolvation together with 

attractive dipolar interactions mediated by polar C-F bonds. Incorporation of fluorine atoms in a 

pyranose sugar unit does not have a deleterious effect on the interactions with its binding pocket, 

despite the absence of any hydrogen bond donating capacity and the reduced capacity to accept 

hydrogen bonds. A chiron approach was used to access all of the monofluorogalactoside analogues. 

NMR spectroscopy was used to confirm the stereochemistry of the fluorine groups.  

 

P12          Synthesis of all monofluorogalactopyranoses as selective galectin inhibitors 
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Benita Kapuku and Scott D Bohle *, Department of Chemistry, McGill University, Montreal, QC, H3K 0B8 

Scott.Bohle@McGill.ca 

Malaria is the most deadly vector born disease in which 3.3 billion people are at risk of infection. The 
parasite Plasmodium falciparum is transmited to the host during a blood meal of the Anopheles 
female mosquito. Once in the host the parasite invades the red blood cells which leads to severe 
symptoms and sometimes death. Chloroquine (CQ) a once brilliant antimalarial is now rendered 
ineffective due to the build up of resistance. Mutations in the P. falciparum Chloroquine Resistant 
Transporter (PfCRT) are believed to be the cause of resistance. However, nearly one century since 
the synthesis of Chloroquine its mechanism of action is still poorly understood.  
In our group we have synthesized and showed that 3-halochloroquine analogs have 
chemosenitizations effects when used in combination with Chloroquine. Of the three anaologys 
synthesized (halo= Cl, Br and I) the iodo derivative was found to be the most active, and the 
combination of CQ and 3-ICQ had greater parasite inhibition than CQ treatment alone. In addition to 
this optimized synthetic route, the functionalization of the 3-position has opened up new structural 
possibilities to revive the inactive drug. A great opportunity is the synthesis of 3-AzoChloroquine, 
which allows for the photolabeling of the drug with minor changes to its structure. Once the azide 
group is irradiated nitrenes form which easily insert into C-H and C-N bonds. This photolabile group 
thus will allow for more realiable mechanistic studies. 

 

P13              Restoring Chloroquine Efficacy and Determination of its Mechanism Restoring 

Chloroquine Efficacy and Determination of its Mechanism 

Mathew L. Piotrowski and Michael A. Kerr*, Department of Chemistry, University of Western Ontario, 

London, ON, N6A 5B7, makerr@uwo.ca 

Donor-Acceptor (DA) cyclopropanes continue to gather much attention within the chemical 

community due to their wide synthetic applications towards  the synthesis of biological and 

pharmaceutical agents. In particular, the ring expansions of DA cyclopropanes have been shown to 

be one of the most versatile transformations for the synthesis of  heterocycles. Herein, is reported a 

synthesis of oxepine rings through a rhodium catalyzed cyclopropanation of 1,3-dienes utilizing a 

unique diazo species, ethyl 2-diazo-3-oxopropanoate, which undergoes a rapid [3+3] ring expansion 

providing a variety of oxepine rings. This methodology can be used towards the synthesis of two 

natural molecules such as Kainic acid and Cyclowaraterpol A which have unique biological 

properties.  

 
 

P14            New Methodology towards the Synthesis of Oxepines and Progress towards 

Natural Molecules Kainic Acid and Cyclowaraterpol A 
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Rob Claridge and Derek Schipper*, Department of Chemistry, University of Waterloo, Waterloo, ON, N2L 3G1, 

dschipper@uwaterloo.ca 

Conjugated polymers have garnered substantial attention in the field of materials due to their interesting 

optoelectronic properties, low cost, impact resistance and processability.  In addition, they have the ability to 

be easily fine-tuned in order to alter their optoelectronic properties.  This makes conjugated polymers viable 

materials for many electronic applications, including; photovoltaics, OLED’s, field effect transistors and 

sensors.  When synthesizing conjugated polymers for electronic applications, altering the monomers before 

polymerization in order to fine-tune properties can be a useful method, but sometimes the alteration of 

functional groups or other changes in the monomer can cause problems during the polymerization process.  

This effectively limits the amount of ‘tuning’ that can be performed prior to polymerization.  In contrast, altering 

a polymer post-polymerization can require as little as one synthesis to create a family of polymers with 

differing properties.  One such method of changing electronic properties, such as bandgap is though chemical 

oxidation.  Thiazole derivatives have shown good performance in conjugated polymer research and are 

relatively easy to oxidize to the N-oxide.  Therefore, through controlled oxidation of a thiazole containing 

conjugated polymer a family of polymers with differing bandgaps can be obtained.  This versatility would allow 

for targeting application specific characteristics. 

P15          Controlled Oxidation of Thiazole Containing Conjugated Polymers 

Thomas Lebleu, Olivier Laflamme, Pier Alexandre Champagne, and Jean-François Paquin*, Département de 

chimie, Université Laval, Québec, QC, G1V 0A6, jean-francois.paquin@chm.ulaval.ca 

The allyl moiety is a versatile group in organic synthesis because it can be used as a synthetic handle for 

further transformations. Its introduction from an alcohol has been studied both in catalytic and stoichiometric 

fashions. We have recently reported the activation of benzylic alcohols and diarylmethanols for the Friedel-

Crafts benzylation using XtalFluor-E (1) as the activator and arenes as nucleophiles.(2) Based on those 

results, we wondered if other nucleophiles would also be compatible. We report herein alternative conditions 

for the direct allylation of benzyl alcohols and diarylmethanols using XtalFluor-E and allyl trimethylsilane as the 

nucleophile. Optimization of the reaction conditions and the scope of this transformation will be presented.(3) 

 
(1) (a) Beaulieu, F.; Beauregard, L.-P.; Courchesne, G.; Couturier, M.; Laflamme, F.; L’Heureux, A. Org. Lett. 2009, 11, 5050. (b) 

L’Heureux, A.; Beaulieu, F.; Bennet, C.; Bill, D. R.; Clayton, S.; Laflamme, F.; Mirmehrabi, M.; Tadayon, S.; Tovell, D.; Couturier, M. J. 

Org. Chem. 2010, 75, 3401. (c) Mahé, O.; L’Heureux, A.; Couturier, M.; Bennett, C.; Clayton, S.; Tovell, D.; Beaulieu, F.; Paquin, J.-F. J. 

Fluorine Chem. 2013, 153, 57. 

(2) Desroches, J.; Champagne, P. A.; Benhassine, Y.; Paquin, J.-F. Org. Biomol. Chem. 2015, 13, 2243.  

(3) Lebleu, T.; Laflamme, O.; Champagne, P. A.; Paquin, J.-F. In preparation. 

 

P16            Direct allylation of benzyl alcohols and diarylmethanols using XtalFluor-E 
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Erwin Remigio and Adrian Schwan*, Department of Chemistry, University of Guelph, Guelph, ON, N1G 2W1 

schwan@uoguelph.ca 

Amino sulfoxide (and related derivative) functionalities have seen an increased utility in the field of 

asymmetric synthesis. Many chiral ligands have incorporated these moieties to successfully catalyze 

asymmetric carbon-carbon bond forming reactions. Here we propose the construction of a 

multidentate amino sulfoxide motif to be probed for catalytic activity. We propose to examine the 

preparation of both sulfoxide diastereomers using a diastereoselective sulfenate anion-based β-

amino sulfoxide synthesis and traditional sulfide oxidation to access the complementary 

configuration.  

P17            Preparation and activity of multidentate amino sulfoxide ligands 

Ghazal Tajbakhsh and Dasantila Golemi-Kotra*, Department of Chemistry, York University, Toronto, ON, M3J 
1P3, gkotra@yorku.ca 

VraSR- Vancomycin-resistance associated sensor/regulator system- in Staphylococcus aureus (S. aureus) is 

involved in resistance to vancomycin and β-lactam antibiotics. Upon bacterial cell wall damage, caused by 

these antibiotics, VraSR regulates the bacteria response by modulating a set of genes (VraSR regulon) 

initiated with multiple phosphorelay pathways. We have undertaken the study of certain amino acids that 

undergo mutation in S. aureus resistant strains and analyzed the mutation effects on their signal transduction 

mechanisms. We investigated VraR, a transcriptional regulator protein and its mutants binding activity on 

VraSR promoter by in vitro and in vivo experiments. Moreover it was essential to analyze biochemical 

characterization of all the mutants to determine any possible changes in the overall protein behavior. Mutation 

of Methionine- 13 to Alanine, a residue involved in dimerization of VraR showed that the protein is unable to 

act as its wild type-without any significant alterations on its biochemical properties. By performing DNase-I 

footprinting examination, we pointed out to the binding regions that different clinical and laboratory VraR 

mutants (E59D, S164P, and S164A) could interact with, in both phosphorylated and non-phosphorylated 

states. Finally, the current research on the effects of antibiotic susceptibility on the mRNA level of VraSR 

regulon genes (fmtA, PBP2, and SgtB) along with Minimum Inhibitory Concentration (MIC) tests are going to 

lead us to our future goal of designing pharmaceuticals to eliminate antibiotic resistance progression by 

targeting amino acid sequences of VraR protein. 

 

P18           Investigation of in vivo mutation of VraR in its response to cell wall damage 
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P Junor and RD Viirre*, Department of Chemistry and Biology, University of Ryerson, Toronto, ON, M5B 2K3, 

rviirre@ryerson.ca 

Cystic Fibrosis (CF) is a genetic disease caused by mutations in the gene for the protein called 
Cystic Fibrosis Transmembrane Conductance Regulator (CFTR).  The function of the CFTR protein 
is to transport chloride ions across the membranes of epithelial cells in important organs such as the 
lungs. Individuals affected by CF generally experience a build-up of sticky mucus in the lungs due to 
either the absence of functional CFTR protein,or the presence protein with reduced or no channel 
activity.  Ivacaftor (shown below), was recently approved to treat the underlying cause of CF and 
has proven to restore channel function of certain CFTR mutants. To gain a better understanding of 
the interaction between the mutant CFTR and Ivacaftor, our research group has been working on 
the synthesis of molecular probes based on Ivacaftor, using a modular peptide-synthesis approach 
for the inclusion of probe fragments.  This poster will present our latest results of the synthesis.  

 

 

 

P19             The Synthesis of Molecular Probes For Cystic Fibrosis Research 
 

Brousseau, J., Barabe, F. and Barriault, L.*. Department of Chemistry, University of Ottawa, Ottawa, ON, K1N 
6N5, lbarriau@science.uottawa.ca  
 

Recently, we have reported the synthesis of fused-carbocycles via selective gold(I)-catalyzed 

carbocyclization of silyl enol ethers.1 Our group has demonstrated that the regioselectivity of 

cyclization reactions can be modulated by the steric and electronic properties of the ancillary ligand 

on the cationic gold complex. However, when silyl enol ethers containing an unfunctionnalized 

alkyne were treated with a silver catalyst, unexpected products were isolated. Mechanistic insights 

allow us to propose a 6-endo dig/prins/prins reaction cascade, which was investigated during this 

current research project. These strained molecules could possibly be transformed rapidly into chiral 

decalins, which are commonly found in natural products. 

 

1Barabe, F.; Levesque, P.; Korobkov, I.; Barriault, L. Org. Lett. 2011, 13 (20), 5580. 

 

P20             Silver Catalyzed Reaction Cascade Leading to Highly Strained Molecules 
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Anthony Antoniani, V. M. Bellemore, M. Halloran, E. Cieplechowicz and Kenneth E. Maly*, Department of 

Chemistry, Wilfrid Laurier University, Waterloo, ON, N2L 3C5 kmaly@wlu.ca 

Polycyclic aromatic hydrocarbons bearing flexible side chains have the potential to exhibit columnar 
liquid phases. These materials of interest are studied for their potential applications as organic 
semiconductors. Previous work in the lab has shown that 
tetraalkoxydibenzo[a,c]pentacenequinones  exhibit liquid crystalline phases at high temperatures. 
Here we report our efforts towards the synthesis of novel 
hexaalkoxydibenzo[a,c]pentacenequinones. We anticipate that these compounds will exhibit 
columnar liquid crystralline phases over broader temperature ranges than the corresponding 
tetraalkoxydibenzo[a,c]pentacenequinones by the addition of two additional alkoxy side chains. 

 

P21             Synthesis and Self-Assembly of hexaalkoxydibenzo[a,c]pentacenequinones 

Fadil Tac, Daniel Mangel, Samuel Babity, Steven Lalonde and Pat Forgione*, Department of Chemistry and 

Biochemistry Concordia University, Montreal, Quebec, H4B 1R6, pat.forgione@concordia.ca 

Heteroaromatic compounds have been shown to play a significant role in several disciplines such as 
material chemistry, agrochemical and pharmaceutical industry. Hence, there has been a great 
emphasis on development of methodologies for the synthesis of such motifs. Although effective, 
classical synthetic routes involve the use of harsh reaction conditions and dangerous organometallic 
compounds. More recently, the attention has been turned towards the development of more efficient 
novel methodologies employing milder reaction conditions and environmentally safe compounds. 
Herein we describe synthetic routes to form heteroaromatic motifs in a simple yet efficient manner 
through the use of diaryliodonium salts as coupling partners in decarboxylative and desulfinative 
palladium-catalyzed cross-coupling reactions.  

 

P22           Palladium-catalyzed Decarboxylative and Desulfinative Cross-Coupling of 

Diaryliodonium salts 



 

                                                   27th Québec/Ontario Mini-Symposium for Synthetic and Bioorganic Chemistry 
  UWaterloo, Waterloo, Nov 11-13. 2016 

 

 

 34  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Paul R. Savoie, Pier-Alexandre Champagne, Brigitte Bibal, and Jean-François Paquin*, Département de 

chimie, Université Laval, Québec, QC, G1V 0A6, jean-francois.paquin@chm.ulaval.ca 

Over the years, our group has developed new methods for the activation of C–F bonds toward 
nucleophilic substitution using hydrogen bond interactions (1), which affords a variety of organic 
products (2).  In the present work, the bimolecular substitution reaction of benzylic fluorides in the 
presence of aryl alkyl thioureas is described. (3) Conversions of 50–90% can be obtained when the 
thiourea is used in stoichiometric or sub-stoichiometric quantities, depending on the electronic 
nature of the thiourea.  Density functional theory calculations have also been used to help rationalize 
the limitations in efforts to develop a catalytic version of the reaction. 

 
(1) Champagne, P. A.; Desroches, J.; Paquin, J.-F. Synthesis 2015, 47, 306. 
(2) (a) Champagne, P. A.; Pomarole, J.; Thérien, M.-È.; Benhassine, Y.; Beaulieu, S.; Legault, C. Y.; Paquin, J.-F. Org. Lett. 2013, 

15 (9), 2210. (b) Champagne, P. A.; Saint-Martin, A.; Drouin, M.; Paquin, J.-F. Beilstein J. Org. Chem. 2013, 9, 2451. (c) 
Champagne, P. A.; Benhassine, Y.; Desroches, J. Paquin, J.-F. Angew. Chem. Int. Ed. 2014, 53, 13835. (d) Champagne, P. A.; 
Drouin, M.; Legault, C. Y.; Audubert, C.; Paquin, J.-F. J. Fluorine Chem. 2015, 171, 113. 

(3) Savoie, P. R.; Champagne, P. A.; Bibal, B.; Paquin, J.-F. In preparation. 

 

P23             Amination of Benzylic Fluorides: Stoichiometric and Catalytic Activation by 

Thioureas 

Jessica B. Lee, Anika Tarasewicz and Robert A. Batey *, Department of Chemistry, University of Toronto, 

Ontario, M5S 3H6, rbatey@chem.utoronto.ca 

In previous reports, it has been shown that readily available vinyl alanes, which are formed through 
the hydroalumination of alkynes, are able to react with different electrophiles. Expanding on the 
scope of these organoaluminum reagents, reaction conditions were explored in an effort to conduct 
a 1,2-addition to a variety of substituted acyl pyridiniums. These dihydropyridine products are useful 
intermediates in the synthesis of many bioactive natural products. Thus, the present study was 
aimed at developing a novel methodology for the preparation of vinyl substituted dihydropyridines 
and demonstrating their utility in subsequent reactions. 

 

P24            Addition of Alkenyl Alanes to Acylpyridiniums: Synthesis and Reactivity of 

1,2-Dihydropyridine 
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Anthony Lau, Laure V. Kayser and Bruce Arndtsen*, Department of Chemistry, McGill University, Montreal, 

QC, H3K 0B8 Bruce.arndtsen@mcgill.ca 

The synthesis of conjugated polymers has become an important field of research due to their 
electronic and mechanical properties. However, the synthesis of such polymers often require 
multistep procedures that would limit the ability to tune these polymer structures for desired 
properties. Furthermore, many conjugated polymer syntheses require the use of metal catalysts 
which contaminate and negatively affect the overall electronic property of the polymer. The design of 
more complex polymer structures can be achieved by generating poly(phospha-Munchnones) from 
the coupling of imines, acid chlorides and PPh(catechyl) which can undergo cycloaddition reactions 
with a dipolarphile to form other poly(1,3-dipoles) or poly(pyrroles). In this work, poly(thio-
Munchnones) have been synthesized by poly(phospha-Munchnones) with carbon disulfide. A family 
of cross-conjugated polymers derived from lignocellulosic biomass (vanillin-based monomers) will 
also be reported. The synthetic ease and modularity of this approach enables the incorporation of 
different substituents onto the polymer structure from simple and available starting materials. 

 

P25              
 

A Metal-Free Multicomponent Synthesis of Poly(1,3-dipoles) and 
Polyheterocycles 

Chad Orsini and Sophie Rousseaux*, Department of Chemistry, University of Toronto, Ontario, M5S 3H6, 
sroussea@chem.utoronto.ca 

Transition-metal mediated cross-coupling reactions are widely used today as one of the most 
efficient methods for forming new C(sp2)–N bonds in complex molecules. In the pursuit of a 
sustainable synthesis of aryl amines, naturally abundant stocks of starting materials, such as anisole 
derivatives are ideal in lieu of aryl halides. Our interest is focused on developing a versatile 
amination protocol for the functionalization of inert C(sp2)–O electrophiles using inexpensive Ni(II)-
precatalysts. Our preliminary results using in situ generated metal amides will be presented. 

 

P26          Ni-Catalyzed C(sp2)-N Bond Formation Using Anisole Derivatives 
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Maja W. Chojnacka and Robert A. Batey *, Department of Chemistry, University of Toronto, Ontario, M5S 

3H6, rbatey@chem.utoronto.ca 

Prunustatin is a natural product that was recently isolated in small quantities from a fermentation 
broth from bacterial species Streptomyces violaceoniger and identified as a potent anticancer 
compound against solid tumors (Shin-ya et al. J. Antibiot. 2005, 58, 206-209). It displays low 
nanomolar activity against cancer cell line HT1080 (human fibrosarcoma - bone or soft tissue 
tumor). This natural product is not only a promising anticancer agent, but also an interesting and 
challenging synthetic target. Prunustatin may be synthesized through the amide coupling of the 
aromatic fragment (blastmycin head group) with the core macrocyclic structure (disconnection a). 
The synthetic strategy for the synthesis of the macrocycle is based on several key bond 
disconnections b-e leading to four key fragments: two alpha-hydroxy acids, threonine, and an 
unusual beta-keto-gamma-hydroxy acid residue. The development of new methods to selectively 
synthesize the fragments will be discussed. Subsequent application of these methods to the total 
synthesis of prunustatin and its analogues will form the basis of a chemical biology investigation to 
establish the structural features important for biological activity of prunustatin. 

 

P27            Chemical synthesis of the potent anticancer agent prunustatin A 

F. Mohammadpour, S. Chemtob, X. Hou, W. D. Lubell*,Department of Chemistry, University of Montréal, 

Montréal, QC, H3C 3J7, william.lubell@umontreal.ca 

Considering that premature babies have increased risk of death and morbidity, the increase in the 
rate of preterm birth over the last 30 years is a serious health concern that necessitates design and 
synthesis of new labor-inhibiting drugs (tocolytics).  Targeting the prostaglandin F2α (PGF2α) 
receptor (FP) to safely and effectively delay uterine contraction and prolong pregnancy, we have 
found that aza-amino acyl proline analogues are able to inhibit PGF2α-induced uterine contractions 
by modulating  G protein signalling.  Our presentation describes structure-activity relationships of the 
azapeptide FP modulators to understand the influence of the side chain on aza-amino acyl residue 
as well as the influence of substitution on the proline 4-position. 

P28             Synthesis of prostaglandin F2α receptor modulators with therapeutic potential 

for delaying preterm birth 
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Mathilde Vandamme, Massaba Keita, Léa Bouchard, Audrey Gilbert, Olivier Mahé, Jean-François Paquin*, 
Département de chimie, Université Laval, Québec, QC, G1V 0A6, jean-francois.paquin@chm.ulaval.ca 

XtalFluor-E, [(Et2NSF2)BF4], was initially developed as a thermally stable crystalline reagent for 
deoxofluorination reactions.1,2 In this transformation, it behaves essentially as an activating agent, 
transforming the alcohol into a better leaving group, for the attack by fluoride. Over the years, we 
have explored the use of this reagent in other reactions. Herein, we will present two different types 
of transformations that have been investigated. Firstly, the synthesis of isonitriles from formamides3 
and nitriles from primary amides or aldoximes4 where XtalFluor-E behaves as a dehydrating agent. 
Secondly, the synthesis of perfluorinated esters from carboxylic acids and perfluorinated alcohols 
where XtalFluor-E activates, in situ, the acid.5 In both cases, excellent yields were obtained for a 
wide range of substrates using a single activating agent. 

 

(1) Beaulieu, F.; Beauregard, L.-P.; Courchesne, G.; Couturier, M.; Laflamme, F.; L’Heureux, A. Org. Lett. 2009, 11, 5050. (2) L’Heureux, 

A.; Beaulieu, F.; Bennet, C.; Bill, D. R.; Clayton, S.; Laflamme, F.; Mirmehrabi, M.; Tadayon, S.; Tovell, D.; Couturier, M. J. Org. Chem. 

2010, 75, 3401. (3) Keita, M.; Vandamme, M.; Mahé, O.; Paquin, J.-F. Tetrahedron Lett. 2015, 56, 461. (4) Keita, M.; Vandamme, M.; 

Paquin, J.-F. Synthesis 2015, 47, 3758. (5) Vandamme, M.; Bouchard, L.; Gilbert, A.; Keita, M.; Paquin, J.-F. In preparation 

P30              New Applications of XtalFluor-E in Organic Synthesis 

Dan Lehnherr, Daniel A. DiRocco, Rebecca T. Ruck. Department of Process Chemistry, Merck Research 

Laboratories, Rahway, New Jersey, 07065, United States, dan.lehnherr@merck.com 

High-throughput experimentation (HTE) chemistry tools are useful for scale-up optimization of 
known reactions and for the discovery of new transformations or catalytic systems. The use of large 
arrays of miniaturized reactions coupled with efficient analytical methods can enable rapid 
exploration of a wide range of reaction conditions as well as minimize the amount of substrate 
consumed, ultimately resulting in efficient discovery and optimization of transformations. Examples 
of applying HTE in the context of pharmaceutical process research and development will be 
presented. 

P29             Application of High-Throughput Experimentation in Process Chemistry 
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Huseyin Erguven and Bruce Arndtsen*, Department of Chemistry, McGill University, Montreal, QC, H3K 0B8 

Bruce.arndtsen@mcgill.ca 

We describe here the development and structural characterization of a new class of mesoionic 1,3-

dipole, which is generated in the one step reaction of imines with pyridine-or quinolone-based acid 

chlorides.  Coupling the formation of these dipoles with alkyne cycloaddition can open a general, 

multicomponent route to synthesize indolizines from three readily diversified building blocks:imines, 

pyridinyl-acid chlorides and alkynes. 

 
 

P32              
 

Development and Cycloaddition Reactivity of a New Class of Pyridine-Based 

Mesoionic 1,3-Dipole 

Amandine Xolin and Louis Barriault*, Department of Chemistry, University of Ottawa, Ottawa, ON, K1N 6N5, 

lbarriau@science.uottawa.ca 

Since the first total synthesis of morphine published by Gates in 1952,[1] several creative 
approaches have been described.[2] The structure of morphine is composed of 5 fused rings and 
the molecule has 5 contiguous chiral centers. This complex architecture make developing a truly 
efficient, practical and enantioselective preparation a difficult challenge. The aim of this project is to 
develop the shortest total synthesis of morphine using efficient and classic transformations. The 
synthesis will have potential for scale-up, with a limited number of column chromatographies. Also, 
an enantioselective pathway will be performed through an asymmetric Diels-Alder reaction. 

 

[1] M. Gates, G. Tschudi, J. Am. Chem. Soc., 1952, 74, 1109.  
[2] U. Rinner, T. Hudlicky, Top. Curr. Chem., Alkaloid Synthesis, Vol. 309, Springer Berlin Heidelberg, 2012, 33. 

 

P31             Total Synthesis of Morphine 
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Dilan Polat, Ryan A. Ivanovich and André M. Beauchemin*, Department of Chemistry and Biomolecular 

Sciences, CCRI, University of Ottawa, Ottawa, ON, K1N 6N5, andre.beauchemin@uottawa.ca 

Isocyanates are useful reagents in synthetic chemistry, pharmaceuticals and agrochemicals. In 
contrast, oxygen-substituted isocyanates (O-Isocyanates) are rare due to known-side reactions such 
as the Lossen rearrangement or their trimerization. We speculated that the use of masked O-
isocyanate precursors would prevent these two side reactions by allowing control of the 
concentration of the reactive intermediate. The first example of cascade reactions using phenyl N-
oxy carbamates as O-isocyanate precursors to access heterocycles will be presented. The 
optimization and scope of these reactions will be presented, along with selected derivatization 
reactions of the products. New reactivity of Oisocyanates will be also discussed. 

 

P33           O-substituted isocyanates: A simple approach to oxyamino heterocycles 
 

Nicole LeGrow and Kenneth E. Maly*, Department of Chemistry, Wilfrid Laurier University, Waterloo, ON, N2L 

3C5, kmaly@wlu.ca 

Discotic liquid crystals are of interest due to their potential applications as organic semiconductors. 
These materials are characterized by a rigid aromatic core that bears flexible side chains. The 
impact of hydrogen bonding on discotic liquid crystals is a relatively unexplored topic. Previous work 
in our lab has focused on liquid crystal compounds containing a diben[a,c]zanthracene core, with 
particular focus on the synthesis of tetraalkoxydibenz[a,c]anthracenedicarboximide. Here we report 
our efforts toward the synthesis of compounds 1 and 2, which have the potential of exhibiting liquid 
crystal  properties where molecules engage in self-complimentary hydrogen bonding to produce 
elliptical dimers. The synthesis of these novel compounds will allow us to further develop and 
understanding of the liquid crystal properties of compounds with a triphenylene core, as well as 

molecules capable of participating in hydrogen bonding. 

 

P34             Synthesis of Hydrogen Bonding Liquid Crystals based on Triphenylene  

and Dibenzanthracene Cores 
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Parent, J.-F.et Deslongchamps, P. *, Département de chimie, Université Laval, Québec, QC, G1V 0A6, 
pierre.deslongchamps@chm.ulaval.ca 

The bent bond model developed by Pauling in 1931 is not a common tool for the modern chemist. 
However, it holds an incredibly large potentials in terms of chemical applications. The bent bond 
model, or tau bond, is a description of unsaturated systems that involves a completely different 
geometric and electronic character than the one mainly used today, the Hückel model. The most 
important characteristic of the tau bond applied in this study is the energetic non equivalence of the 
tau orbitals. This distinctive factor allows to create a desymetrisation of the electron density in one of 
the two bent bonds by hyperconjugation from neighboring groups following the antiperiplanar 
hypothesis. This whole concept can be applied easily and with a perfect fit to numerous known 
chemical phenomena like the Cieplak effect or the Inomata' Syn effect. This study focuses on the 
SN1 glycosylation reaction of rigid carbohydrates like analogues for which the substitution in terms 
of electronegative groups is controlled both in nature and location. The transition state of such a 
reaction takes place on an oxocarbenium ion and the bent bond model can be applied to explain the 
selectivity of the glycosylation. Model substrates for the reaction are synthesized in a way that 
minimizes the factors affecting the selectivity at the anomeric center in order to emphasize the role 

played by hyperconjugation of an antibonding tau orbital. 

 

P35              Bent Bond and the antiperiplanar hypothesis. A novel approach in the 

comprehension of glycosides reactivity at the anomeric center.  

Michael J. C. Forberg and Louis Barriault*, Department of Chemistry, University of Ottawa, Ottawa, ON, K1N 

6N5, lbarriau@science.uottawa.ca 

Penostatin F, a natural product isolated by Numata et al. from the fungus Penicillium sp., was shown 
to have an ED50 of 1.4μM for P388 Leukemia, demonstrating a high level of cytotoxicity. Despite its 
interesting properties, to this day, a synthesis of Penostatin F has never been published. An 
approach to the total synthesis of this molecule of interest has been developed by the Barriault lab, 
involving a stereoselective sequential hydroxy-directed Diels Alder / Claisen rearrangement as the 
key step in generating the core of the target molecule. Progress towards this natural product 
synthesis will be presented. 

 

P36             Towards the total synthesis of Penostatin F 
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Cédric Bürki, Andrew Whyte, Sebastian Arndt, A. Stephen K. Hashmi, and Mark Lautens*, Department of 
Chemistry, University of Toronto, Ontario, M5S 3H6, mlautens@chem.utoronto.ca  
 

2-Cyclopentenones are valuable building blocks in medicinal chemistry or total synthesis however 
methods for their synthesis are limited. The Rautenstrauch rearrangement is a mild and catalytic 
method to synthesize cyclopentenones starting from simple and readily available materials. We 
initially aimed to utilize this reaction in a tandem fashion with a palladium catalyzed conjugate 
addition giving enantioenriched β,β-disubstituted cyclopentanones. In trying to optimize the 
Rautenstrauch rearrangement to be compatible with the conjugate addition we found the crucial role 
a proton source played in the reaction. We developed new conditions for the Rautenstrauch reaction 
which allow it to run under more concentrated conditions, with lower catalyst loadings, in a wider 
variety of solvents, and build new heavily substituted cyclopentenone scaffolds. We highlighted the 
usefulness of the reaction in a formal synthesis of a potential antidepressant cyclopentylamine. 

 

P37              Expanding the Scope of the Gold(I)-Catalyzed Rautenstrauch Rearrangement: 

Protic Additives 

XiYe Hua, Jeanne Masson-Makdissi, Ryan J. Sullivan, Stephen G. Newman*, Department of Chemistry, 

University of Ottawa, Ottawa, ON, K1N 6N5, stephen.newman@uottawa.ca 

The coupling of an aryl or vinyl halide with an organomagnesium species (the Kumada-Corriu reaction) is a 
pioneering example of cross-coupling. However, its synthetic applications remain fairly limited due to the 
apparent chemoselectivity issues arising from the high reactivity of Grignard reagents. Herein we show that the 
inherent chemoselectivity of Grignard reagents is sufficient to allow high-yielding cross-couplings to occur in 
the presence of a variety of electrophilic and heterocyclic functional groups.[1] This is achieved via the slow 
addition of the Grignard reagent at a rate that approximately matches the oxidative addition rate. This method 
allows the Pd(II) intermediate to reach a pseudo-resting state, thereby minimizing side-reactivity. The 

mechanistic reason for the effectiveness of our strategy is uncovered by continuous-infusion ESI-MS studies.  

 
1) Hua, X. Y.; Masson-Makdissi, J.; Sullivan, R. J.; Newman, S. G. Inherent Vs Apparent Chemoselectivity in the Kumada-Corriu Cross-
Coupling Reaction. Org. Lett. (Online early access) DOI: 10.1021/acs.orglett.6b02631. Published Online: Oct 4, 2016.  
http://pubs.acs.org/doi/abs/10.1021/acs.orglett.6b02631 (accessed Oct 7, 2016). 

P38              Inherent vs Apparent Chemoselectivity in the Kumada-Corriu Cross-Coupling 

http://pubs.acs.org/doi/abs/10.1021/acs.orglett.6b02631
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Eslam B. Elkaeed, Jing An, André M. Beauchemin*, Department of Chemistry and Biomolecular Sciences, 

CCRI, University of Ottawa, Ottawa, ON, K1N 6N5, andre.beauchemin@uottawa.ca 

Nitrogen-substituted isocyanates (N-isocyanates) are a rare class of amphoteric isocyanates with 
high, but severely underdeveloped synthetic potential. In this context, the use of N-isocyanates to 
form heterocycles possessing the NNCO motif is attractive, given the importance of this subunit in 
pharmaceuticals and agrochemicals. We recently discovered that using carbazates as masked N-
isocyanate precursors is particularly advantageous to form amino-isocyanates, as this approach can 
prevent their facile dimerization. Herein, we systematically study the cyclization of different masked 
N-isocyanate precursors to form indazolones. Reaction optimization, scope and the effect of the 
masking (blocking) group on the reactivity will be presented. 

 

P39              
 

Synthesis of Indazolones via Cyclization of in situ-generated N-Isocyanate 
Reactivity  

Zeidan, N., Bognar, S., Lee, Juyeon., Lautens, M.*,Department of Chemistry, University of Toronto, Ontario, 

M5S 3H6, mlautens@chem.utoronto.ca 

Many pharmaceuticals currently being synthesized contain highly functionalized indoles within their core 
structures as many show high bioactivity in systems. Currently, there are well known serotonin receptor 
antagonists which contain 2-cyanoindoles within their substructure. In recent years, some difficulties have 
been faced when synthesizing these 2-cyanoindoles, possibly due to their sensitivity to harsh conditions. Our 
group has taken a catalytic multistep approach to building 2-substituted indoles and we hope to expand this 
chemistry to build these indole carbonitriles. We report a synthesis and cyanation of indoles using less toxic 
zinc cyanide as nucleophile of choice to build these 2-cyanoindoles. Our optimizations revealed key features 
of zinc cyanide when used in non-polar solvents and certain limitations when attempting cyanation on these 
substrates using the bulky, electron-rich bis(tri-t-butylphospine)palladium(0) pre-catalyst. We have succeeded 
in building a wide scope of nitrile containing products which seem to work in the presence of electronic and 
steric perturbations. This method allows a more divergent method to synthesize a wide variety of small 
molecules containing 2-nitrile heterocycles. 

 

P40             Palladium-Catalyzed Synthesis of Indole-2-Carbonitriles from gem-Halo Olefins 
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Eric Isbrandt, Ryan J. Sullivan, and Stephen G. Newman*, Department of Chemistry, University of 

Ottawa, Ottawa, ON, K1N 6N5, stephen.newman@uottawa.ca 

Chiral amino acids are valuable building blocks in medicinal chemistry and chemical biology. 

Strategies to efficiently prepare unnatural amino acids is a challenging but important goal in organic 

synthesis. The resolution of amino acids has recently been reported within the primary literature(1). 

This method is not substrate specific and is also applicable to tailor-made, unnatural amino acids. 

The resolution involves the formation of a nickel complex using a non-innocent chiral ligand followed 

by a subsequent hydrolysis reaction. A major challenge associated with the use of this process is 

the stoichiometric loading of the expensive chiral ligand. During the complexation step, the ligand 

coordinates to the metal centre. Therefore, there must always be one equivalent of the ligand 

present for the reaction to occur. By recycling the ligand in a continuous flow stream after the 

hydrolysis step, we would be able to effectively achieve substoichiometric-loading. The overall 

process has been altered so as to avoid many of the time consuming work-up steps, thus reducing 

the overall amount of solvent required.  Preliminary experiments, using phenylalanine as a model 

substrate, have been performed using a disjointed flow setup yielding equivalent results to those 

reported by the batch experiments. Ongoing efforts are focused on determining the most efficient 

way to recycle the ligand and to fully characterize the enantiopurity of the amino acid product. Once 

the conditions for the model substrate have been fully optimized for a continuous flow process, 

tailor-made amino acids will be evaluated as substrates. 

 

P41             Resolution of an amino acid using continuous flow with ligand recycling 
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Mohammed A. Dahab, Joshua S. Derasp and André M. Beauchemin*, Department of Chemistry and 

Biomolecular Sciences, CCRI, University of Ottawa, Ottawa, ON, K1N 6N5, andre.beauchemin@uottawa.ca 

Nitrogen containing heterocycles such as 1,2,4-triazin-3(2H)-one drivatives are valuable 
compounds, and versatile synthetic intermediates. Much of the previous work on the synthesis of 
such compounds suffering from multi-step synthesis or forcing conditions. However, reaction 
cascades are rare and reactions using Nisocyanates and α-aminoketones had not been reported 
due to their tendency todimerize under the reaction conditions. More broadly, N-isocyanates are 
rare reactive intermediates with untapped synthetic potential to synthesize heterocyclic compounds 
possessing the NNCO motif. In this poster, we present a condensation/cyclization cascade using 
acidic conditions to facilitate the reaction of phenyl carbazate with α-aminoketones. This approach 
involves a key hydrazone intermediate as a masked (blocked) N-isocyanate precursor. The scope 
and limitations of this cascade reaction will be discussed, as well as implications for synthetic 
strategies using this approach. 

 
 

P42              
 

A Mild Cascade Synthesis of 1,2,4-triazin-3(2H)-one Derivatives Using 

Nitrogen Substituted Isocyanates 

Daniel Siroky and Stefanie A. Sydlik*, Department of Chemistry, Carnegie Mellon University, Pittsburgh, PA, 

15213, ssydlik@andrew.cmu.edu 

Polyurethanes make up many of the materials we rely on in our daily lives; from car interiors to 
shopping cart wheels and many things in between.  These polyurethanes are often created from a 
simple mixture of polyisocayante and a polyol, often using strictly comercially available materials 
processed on common urethane processing equipment.  Issues with quality can arise as a result of 
using these materials and methods as the polymer must be liquid enough to flow through the 
instrument.  This often correlates to a low molecular weight polymer at the nozzle.  Once deposited 
from the instruments into a mold, the material effectively stops mixing which can introduce defects.  
One solution, higher polymer conversion, is limited because it often correlates with higher polymer 
viscosity at the instrument exit.  Current addatives that lower the viscosity have the unfortunate 
tendency to also lower the mechanical performance of the final material, thereby rendering them as 
ineffectual solutions to the problem.  Here, we show the synthesis of a hydroxyl terminated 
triptycene that, when reacted into the back bone of a polyurethane system, both lowers the viscosity, 
and improves the mechanical properties of the final polymer.  Specifically, we report an increase of 
nearly 800 mPa for the storage modulus, and a decrease of 21 cP for Viscosity with a minimal 
loading of triptycene material. 

 

 

P43             Synthesis and Polymerization of a Hydroxyl Terminated Triptycene in a    

Polyurethane System 
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Philippe McGee and Louis Barriault*, Department of Chemistry, University of Ottawa, Ottawa, ON, K1N 6N5, 

lbarriau@science.uottawa.ca 

The high affinity of Au(I/III) salts to alkyne and allene moities in the presence of many other 
functional groups combined to its ability to stabilize cationic charges provide tremendous 
opportunities for the discovery novel and useful reactions. We investigated the potential of gold(I) 
catalysis to construct angular fused polycyclic cores by using the unique selectivity of Au(I) 
combined with a Prins cyclization. This gives access to functionalized polycyclic cores embedded in 
many complex bioactive natural products such as magellanine, an acetylcholinsterase inhibitor. We 
also explore the potential of gold salts to perform a selective 6-endo-dig carbocyclization for further 
application in the synthesis of salvinorin A, an opioid receptor agonist. 

 

P44             Gold Catalysis: Synthesis of Magellanine and Salvinorin A 
 

BoYee Chung and Robert A. Batey *, Department of Chemistry, University of Toronto, Ontario, M5S 3H6, 

rbatey@chem.utoronto.ca 

Depsipeptide natural products are a diverse family of molecules, many of which exhibit interesting 
biologial activity. The Batey group has previously published work synthesizing five amino acid-
containing depsipeptides and related analogues via metal-catalyzed macrolactonizations. The 
extension of this method for other ring sizes is explored and applied in model systems, and towards 
the total synthesis of Teixobactin and the family of Xentrivalpeptides. 

 

P45             Lanthanide-Mediated Macrolactonizations: Progress Towards Teixobactin 

and the Xentrivalpeptides 
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Montserrat Zidán, Léa Thai-Savard, Terry McCallum, Mathieu Morin, Louis Barriault*, Department of 

Chemistry, University of Ottawa, Ottawa, ON, K1N 6N5, lbarriau@science.uottawa.ca 

The formation of carbon-carbon bonds in the synthesis of organic compounds are of great interest to 
synthetic chemists. Recently, gold dimers were reported to photocatalyze the reduction of carbon-
halide bonds and were used in radical addition reactions. This novel methodology has been applied 
to semi-pinacol type rearrangements using diverse allyl alcohols combined with alkyl bromides. This 
approach provides mild conditions and allows for a broad substrate scope such as highly 
functionnalized ketones bearing quaternary centers, ring expanded spiro ketones compounds and 
ring expanded products. The following will present the current progress in this transformation. 

 
 

P47             Semi-Pinacol Rearrangements via Gold Photocatalysis 
 

Vanessa M. Bellemore and Kenneth E. Maly*, Department of Chemistry, Wilfrid Laurier University, Waterloo, 

ON, N2L 3C5, kmaly@wlu.ca 

Our research group is broadly interested in the synthesis and self-assembly of novel polyaromatic 
hydrodcarbons.  During the course of a synthesis of trinaphthylenes via a Nickel-mediated Yamamoto 
coupling, we found that tetranaphthylenes were also formed.  This observation is noteworthy because 
previously reported syntheses of tetranaphthylenes are very low yielding.  Tetranaththylenes are non-planar 
molecules that have clefts that may be suitable for molecular recognition of small molecules.  Here we present 
our preliminary efforts to control the selectivity of Yamamoto coupling to favour either trinaphthylene or 
tetranaphthylene.  Both of these will be explored for their self-assembly properties and functionalized to 
observe their molecular recognition abilities. 

 
1. Hart, H., et al., J. Org. Chem, 1981, 46, 4427. 
2. Bunz, U. H. F., Chem. Eur. J., 2014, 20, 12725-12728.  

P46             Synthesis of Trinaphthylenes and Tetranaphthylenes via Yamamoto Cyclization: 

Towards the Preparation of Non-Planar Aromatic Systems   
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Purvish Patel and Sophie Rousseaux*, Department of Chemistry, University of Toronto, Ontario, M5S 3H6, 

sroussea@chem.utoronto.ca 

Carbon-nitrogen bond formation using transition metal catalysis has gained significant attention in 

recent decades. Methods for the formation of carbon-nitrogen bonds with inexpensive nickel(II) 

catalysts using greener alternatives to halogenated electrophiles remain underdeveloped. Herein we 

will discuss the formation of C(sp3)-N bonds using air-stable nickel(II) catalysts and inert, yet 

abundant, alcohol derivatives as electrophiles. The use of metal amides, an activated and highly 

nucleophilic amine, is crucial for the coupling. The reaction optimization and scope will be discussed 

in this presentation. 

 

P49          Nickel-Catalyzed Coupling of Aryl Methyl Ethers and Metal Amides 

Rousseaux* 

Antoine Juneau, Mihai Mesko, Martins Oderinde, Mathieu Frenette*, Département de Chimie, Université du 

Québec à Montréal, Montréal, QC,H3C 2P8, frenette.mathieu@uqam.ca 

Photoredox catalysis is increasingly applied in synthetic organic chemistry. This resurgent interest in 
photochemistry for synthetic applications led to a series of high-yielding transformations with good 
functional group tolerance. Recently, Prof. MacMillan and our group applied Ir/Ni photoredox 
catalysis for efficient cross-coupling reactions between carbon-oxygen, carbon-sulfur and carbon-
nitrogen bonds. These novel reactions involve complex reaction mechanisms and several reaction 
intermediates that have yet to be identified. At the moment, two schools of thought exist for these 
mechanisms, Prof. MacMillan’s (Science 2016, 353, 279) and ours (Angew. Chemie 2016, 128, 
13413). 
These differing views motivated us to further investigate the reduction of Ni(I) by Ir(II), a key step of 
the mechanism proposed by MacMillan. Computational chemistry and cyclic voltammetry were used 
to consolidate both proposed mechanisms. Using the Stern-Volmer relationship, we measured 
bimolecular rate constants between *Ir(III) and 35 amines, thiols and phenols that ranged from 105 
to 1010 M-1s-1. These quenching rates constants follow Rehm-Weller’s prediction for exergonic 
electron transfer and helped us develop computational methods to predict the excited state reactivity 
for this important photocatalyst. 
 

48         

 

Mechanistic Insights in Iridium/Nickel Co-Catalyzed Photoredox Cross-

Coupling Reactions 
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Martin Hébert, Adrien Le Roch, Marie-Jeanne Archambault, Francis Pinsonneault, Hugo Lachance, Alexandre 
Gagnon*, Département de Chimie, Université du Québec à Montréal, Montréal, QC,H3C 2P8, 
gagnon.alexandre@uqam.ca 

The modification of peptides is a valuable strategy to study function of proteins and to modulate their 
biophysical properties and biological activities. Tyrosine is an attractive residue for protein 
modification because the phenolic group has a distinct reactivity from other amino acids and 
because tyrosine-containing peptides involving highly functionalized triarylbismuth. The reaction 
allows the transfer of highly functionalized aryl groups and shows excellent chemoselectivity towards 
tyrosine over other amino acids. 

 

P50           Chemoselective copper-catalyzed o-arylation of small tyrosine-containing 

peptides using highly fonctionnalized triarylbismuth 

Azade Geranurimi and William D. Lubell*, Department of Chemistry, University of Montréal, Montréal, QC, 
H3C 3J7, william.lubell@umontreal.ca  
 

Constrained threonine analogs may be used to explore the impact of conformation on peptide 

biology. For example, α-amino-β-hydroxy-γ-lactam (Hgl) analogs may restrict rotation about the ω, 

ψ, and χ dihedral angles of threonine residues in peptides to stabilize β-turn conformations. The 

importance of threonine residue geometry for potency and biased signalling of the allosteric 

modulator of the interleukin 1(IL-1) receptor 101.10 (rytvela) is being studied by employing Hgl 

residues with different stereochemistry.  Our presentation will describe the synthesis of 

stereochemical isomers of the Hgl-Val dipeptide that have been inserted into the sequence of 

101.10 by solid phase synthesis. The influence of configuration on conformation and biological 

activity is being compared with their α-amino-γ-lactam (Agl)-Val dipeptide counterparts that have 

been synthesized as controls. Moreover, in light of encouraging preliminary biological studies, the 

synthesis of a second generation of Agl residue has been pursued to study various side chain 

groups at the β-position in receptor recognition.  Considering that 101.10 (rytvela) has interesting 

clinical potential for treating inflammation, this study offers insight regarding the role of the threonine 

residue for activity and signalling of the peptide to design peptidomimetics with enhanced bioactivity.    

P51             Synthesis of β-substituted-α-amino γ-lactams to study the influence of peptide-

based conformational constraint on IL-1 allosteric modulators 
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Dr. Muhammad Yousaf and Dr. Bryan Koivisto*, Department of Chemistry and Biology, University of Ryerson, 

Toronto, ON, M5B 2K3, bryan.koivisto@ryerson.ca 

Shape-persistent phenylacetylene macrocycles have been explored in a number of optoelectronic 
and light-harvesting applications, including two-photon absorption. Likewise, BODIPY (4,4-difluoro-
4-bora-3a,4a-diaza-s-indacenes) dyes have also been extensively used in material applications, 
owing to their tunable, intense absorption and sharp emission spectra exhibiting high quantum 
yields. Combining these two architectures, this thesis presents a derivative where a BODIPY is 
contained orthogonally within the phenylacetylene-macrocycle. This structure was inspired by 
photosystem II antennae complexes where energy is obsorbed by antennae complexes and 
funneled down to a reaction centre.  Specifically, this family of molecules uses the phenylacetylene 
macrocycle to harvest the light and transfer it to the BODIPY core, and this has been observed by 
examining the fluorescence emission from the BODIPY (as shown in the attached Figure). This 
novel dye design if coupled to a donor (D) and acceptor (A) capable of anchoring to TiO2 could be 
modified to become a π-spacer (i.e. D-π-A motif) for dye-sensitized solar cells resulting in 
panchromatic absorption, and ultimately more efficient devices. 

 
 

P53              
 

Macrocyclic BODIPY Dyes for Advanced Light-Harvesting and Energy 

Transfer Applications  

Rafael Mirabal and Derek Schipper*, Department of Chemistry, University of Waterloo, Waterloo, ON, N2L 

3G1, dschipper@uwaterloo.ca 

Direct arylation has been shown to be an ideal method for the generation of conjugated polymers. 
However, since direct arylation is a new synthetic method there are various problems such as 
crosslinking, solubility, homocoupling, and branching that still need to be addressed in order to make 
direct arylation polymerization (DAP) a major method for creating conjugated polymers. Herein, we 
outline how by generating a pre-catalyst bound with the P(o-OMePh)3 ligand, a catalytic species that 
can perform DAP in a controlled fashion when compared to traditional palladium sources can be 
generated. The pre-catalyst (1) allowed for the controlled generation of poly(9,9-dioctyl-2,7-fluorene-
alt-2,2’bithiophene) (PFBT) with a high Mn and for the facile processing of the material at room 
temperature in THF or CHCl3. Furthermore, the use of the catalyst displays how through catalyst 
design a more controlled DAP can be reached. 
 

P52          Palladium Pre-Catalyst for Direct Arylation Polymerization   
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Braden Kralt  and Scott Taylor*, Department of Chemistry, University of Waterloo, Waterloo, ON,  N2L 3G1 

s5taylor@uwaterloo.ca 

The mechanism of Daptomycin (Dap), a calcium-dependent cyclic lipodepsipeptide, is widely believed to 
involve insertion into the cell membrane of Gram-positive bacteria, where it oligomerizes and forms a pore. 
This pore results in the leakage of cations from the cell, resulting in membrane depolarization followed by cell 
death without lysis. The exact mechanism by which Dap interacts with membranes has not been completely 
elucidated. In this work, we have synthesized several fluorinated analogs of Dap and have utilized 19F-NMR 
to probe the membrane binding patterns of these analogs. These fluorine tags are present at different 
positions to elucidate the membrane binding of multiple regions of the antibiotic. One might predict from the 
amphipathic structure of Dap that the hydrophobic lipid tail would be the first region to insert into the bacterial 
membrane. However, preliminary results demonstrate that the ornithine residue of Dap interacts with the 
membrane prior to the lipid tail, as suggested by the analog with a fluorinated ornithine residue requiring a 
much lower concentration of calcium to obtain full membrane binding (50 uM) compared to the analog with a 
fluorinated lipid tail (>100 uM). The findings reported in this work, in addition to the results that can be 
obtained with more fluorinated analogs will provide invaluable information regarding the mechanism of action 
of Dap, and will facilitate the rational design of future antibiotics to overcome to growing concern of antibiotic 
resistance. 

 

P55          Mechanism Studies of Cyclic Lipodepsipeptide Antibiotics Using 19F-NMR 

 

Indee Ranasinghe, Amanda Bongers, Philippe Lemire, Alyssa Perozzo, Jean-François Vincent-Rocan, André 

M. Beauchemin*, Department of Chemistry and Biomolecular Sciences, CCRI, University of Ottawa, Ottawa, 

ON, K1N 6N5, andre.beauchemin@uottawa.ca 

Nitrogen-containing heterocycles are of vital importance for the pharmaceutical and agrochemical 
industries. Our group has been studying rare, amphoteric nitrogen-substituted isocyanates over the 
past years, and showed that their [3+2] alkene cycloaddition and cascade reactions provide a 
variety of NNCO containing heterocyclic compounds. This triggered interest into the reactivity of the 
parent isothiocyanates, which are also rare, and led to the discovery of aminothiocarbonylation 
reactions. The optimization and scope of these reactions will be presented, along with selected 
derivatization reactions of the azomethine imine products. 

 

 

P54             [3+2] Cycloadditions for the Synthesis of N-N-C=S Motifs 
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Samuel J. Plamondon, Dainis Kaldre, Nicklas O. Haggman, James L. Gleason*, Department of Chemistry, 

McGill University, Montreal, QC, H3K 0B8, jim.gleason@mcgill.ca 

The cationic polyene cyclization is a useful class of reactions that allows the formation of fused ring 
systems from linear polyalkenes in a single step.  We have developed a polyene cyclization method 
to form substituted as-octahydrophenanthrenes from aryl-substituted polyalkenes using cyclic 
hydrazides as iminium-forming organocatalysts. The reaction proceeds quickly, under mild 
conditions, and with near-quantitative conversion to the desired product.  Preliminary investigations 
with asymmetric hydrazide catalysts have identified conditions that allow the reaction to proceed in 
up to 67% ee.  

P57             An Asymmetric Iminium-Catalyzed Polyene Cyclization 
 

Saher H. Siddiqui, Chandrasekhar Navuluri, and André B. Charette* Department of Chemistry, Université de 

Montréal, Montreal, QC, H3T 1J4, andre.charette@umontreal.ca 

Cyclopropanes are ubiquitous in Nature and are widely used in pharmaceutically and 
agrochemically relevant compounds. The enantioselective cyclopropanation of allylic alcohols using 
the bifunctional chiral controller, dioxaborolane, affords the corresponding cyclopropylmethanol 
derivatives in high yields and enantioselectivities. This transformation has been extensively used in 
the synthesis of natural products and active pharmaceutical ingredients. Upon completion the 
cyclopropanation reaction necessitates a strongly oxidative or a highly basic work up to liberate the 
boron-ligated cyclopropylmethanol derivatives limiting access to base-sensitive functionalities. Thus, 
a modified non-oxidative work-up allows for functional group compatibility and affords base-sensitive 
cyclopropylmethanol derivatives. The developed method is applicable for the related 
halocyclopropanation reactions mediated by the chiral dioxaborolane ligand. 

 

P56             Improved Functional Group Compatibility for the Dioxaborolane-Mediated 

Enantioselective Cyclopropanation via a Non-Oxidative Work-Up 
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Vincent Denavit, Denis Giguère *, Département de chimie, Université Laval, Québec, QC, G1V 0A6 

denis.giguere@chm.ulaval.ca 

Many biologically active molecules contain sugar units in their molecular structure. Therefore, being 
able to prepare analogs of these carbohydrates can be of great interest in the research for new 
drugs, vaccines or treatments. In our research group, we're currently working on the preparation of 
different sugars with hydroxyl groups substituted by fluorine atoms at various positions. We 
successfully synthesized the first fully fluorinated hexopyranose and we are now focused on the 
development of a method to link these heavily fluorinated sugars to a variety of different medically 
relevant classes of molecules. In the future, this may open the path for the synthesis of complex 
biomolecules containing sugars units with improved stability, biological activity and improved 
pharmacokinetic profile. 

 
 

P59             Glycosyl donor polyfluorinated galactose. Preparation and applications. 

Nicholas Michel, Jessica Lee and Sophie Rousseaux*, Department of Chemistry, University of Toronto, 

Ontario, M5S 3H6, sroussea@chem.utoronto.ca 

Recently, nickel-catalyzed cross-coupling reactions have increased in popularity, in part, due to 
nickel’s ability to undergo two-electron oxidative insertion into relatively strong carbon-oxygen 
bonds.1 We are currently exploring this unique reactivity in the context of cyanation reactions at 

C(sp3) centers. We intend to synthesize -arylnitriles from easily accessible, and classically stable 
ether, ester, or carbamate derivatives. Our efforts are also invested in using Ni(II) pre-catalysts, 
which are bench-stable and inexpensive alternatives to other common nickel catalysts.  

 
(1) Rosen, B. M.; Quasdorf, K. W.; Wilson, D. A.; Zhang, N.; Resmerita, A.-M. M.; Garg, N. K.; Percec, V. Chem. Rev. 2011, 

111, 1346–416. 

 

P58            Synthesis of 𝛂-Arylnitriles via a Nickel-Catalyzed Cyanation 
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Sara Abuadas, and Derek Schipper*, Department of Chemistry, University of Waterloo, Waterloo, ON, N2L 

3G1, dschipper@uwaterloo.ca 

Interest in synthesis of organic conjugated molecules has grown over the years due to their potential 

uses in applications such as plastic light emitting diodes, photovoltaics and transistors. Discovering 

new synthetic routes allows us to synthesize new and unique conjugated molecules with unique set 

of properties that were not accessible previously. The Schipper group discovered a dehydration type 

reaction where a thiazole N-oxide dimerizes in the presence of a base eliminating a molecule of 

water. Various conjugated small molecules as well as polymers were synthesized using this reaction 

in the Schipper lab. The focus of this research is to extend the scope of this reaction in synthesizing 

molecularly defined molecules through iterations of the oxidation dehydration cycle, doubling the 

molecular weight every cycle (Scheme 1). This allows synthesis of molecularly defined conjugated 

molecules eliminating batch-to-batch variations as well combining advantages of both small 

molecules and polymers in hopes of obtaining higher efficiencies. 

 

P61     Precise Synthesis of Molecularly Defined Conjugated Oligomers and Polymers 

Samantha Rohe, Terry McCallum and Louis Barriault*, Department of Chemistry, University of Ottawa, 

Ottawa, ON, K1N 6N5, lbarriau@science.uottawa.ca 

The phenanthridine core is an important scaffold in biologically active compounds. With recently 
increased research focus, several radical-based synthetic routes to functionalized phenanthridines 
have been developed. These methodologies generate radicals using hazardous reagents such as 
AIBN, organostannanes, and aryl diazonium salts, or use excessively halogenated alkyl 
substituents. These reagents strictly limit the scope of radicals that can be generated. The Barriault 
lab has developed a simple, mild and efficient method to generate radicals from unactivated 
bromoalkanes using gold photoredox catalysis. The use of bromoalkanes has allowed us access to 
a diverse phenanthridine scope previously unavailable through any other methodology.  

 

P60              
 

Versatile Synthesis of 6-Substituted Phenanthridines Using Gold 

Photoredox Catalysis 
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Michael Ocheje and Simon Rondeau-Gagné *, Department of Chemistry and Biochemistry, University of 

Windsor, Windosr, ON, N9B 3P4, Simon.Rondeau-Gagne@uwindsor.ca 

In the age of the Internet of Things, where our lives are expected to be connected to the world at 
large through the integration of wearable electronic devices, the development of new materials with 
enhanced robustness and stretchability is crucial to achieve devices that can stretch while retaining 
their properties. Conjugated polymers have enjoyed extensive utility in this burgeoning field, due in 
large part to their good solubility and easy processing, which facilitate large scale device production 
through printing methods. These materials also possess favourable electronic properties for organic 
electronics. These important features notwithstanding, conjugated polymers are still under-utilized 
for flexible electronics, mainly due to the competition between charge transport and stretchability. 
Moreover, most organic electronic devices do not tolerate physical and chemical damage, which 
provides an additional barrier to their use in flexible and wearable technologies. In order to address 
these challenges, the development of new approaches toward conjugated polymers with enhanced 
mechanical and self-healing properties are highly sought after. Our research focuses on the 
incorporation of dynamic interactions into both the conjugated polymer backbone and side chains. 
These non-covalent interactions act as tensile energy dissipating moieties, therein improving the 
tolerance of the polymer network toward strains and other possible damage. Application of these 
new materials in organic electronic devices will also be discussed. 

P62           Stretchable and Self-Healable Materials via Dynamic Interactions 

Huy Tran, Terry McCallum, Mathieu Morin, Louis Barriault*, Department of Chemistry, University of Ottawa, 
Ottawa, ON, K1N 6N5, lbarriau@science.uottawa.ca  

The synthesis of aromatic dimers has been of synthetic value, especially when considering Ullman 

type coupling reactions. These types of structures are found in nature as biosynthesis products. 

Recently, our group has been interested in generating reactive radical intermediates from 

unactivated haloalkanes and haloarenes using dimeric Au(I) photocatalysts such as 

[Au2(dppm)2]Cl2[1]. Presented here is the development of a photoredox mediated homocoupling 

strategy using diverse iodoarenes. Upon photoexcitation of the dimeric Au(I) complex, generation of 

highly reactive aryl radicals is achieved, leading to homocoupled products. 

 

 

P63             The Homocoupling of Iodoarenes via Photoredox Gold Catalysis 
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Gerardo M. Torres, Maximiliano De La Higera and Bruce Arndtsen*, Department of Chemistry, McGill 

University, Montreal, QC, H3K 0B8, Bruce.arndtsen@mcgill.ca 

Nitrogen containing heterocycles are important units in synthetic chemistry, drug development, 
materials science, and natural products. Amongst them, pyrroles and β-lactams are important in the 
synthesis of natural products and active pharmaceutical ingredients. A number of approaches to 
pyrroles and β-lactams synthesis have been devised; however, elaboration of synthetically complex 
structures may result problematic due to multistep synthesis, use of unstable intermediates, 
generation of large amounts of waste, and overall low efficiency. 
Herein, we report a new palladium catalyzed multicomponent method for the synthesis of pyrroles 
and β-lactams from imines, aryl halides and CO. This transformation proceeds via two tandem 
catalytic carbonylation reactions mediated by Pd(PtBu3)2, yielding Münchnone as a common 
intermediate. The Münchnone can either undergo a 1,3-dipolar cycloaddition with alkynes and 
alkenes to generate pyrroles or a formal [2+2] cycloaddition to a second imine to produce a β-
lactam. A diverse range of polysubstituted pyrroles and β-lactams can be generated by 
systematically varying the substrates. Furthermore, by using iodo-substituted imines, this 
methodology can be extended to produce novel spirocyclic-β-lactams in good yields and 
diastereoselectivities. Overall, this represents an efficient methodology to build pyrroles and β-
lactams with excellent atom economy and from simple, readily available, and stable starting 
materials. 

 

P65              
 

From Aryl Halides to 1,3-dipoles: Design and Mechanism of a Palladium-

Catalyzed Multicomponent Synthesis of Pyrroles and β-Lactams 

Nadine Kuhl, William Morris, David Thaisrivongs, Thomas Lyons, John Naber, Department of Process 

Chemistry, Merck Research Laboratories, Rahway, New Jersey, 07065, USA, Nadine.kuhl@merck.com 

Alzheimer’s is an irreversible neurodegenerative disease which affects about 25 million people 
worldwide. With the growing number of Alzheimer patients due to our aging population, an effective 
disease modifying therapy is sought. Verubecestat, a b-secretase inhibitor currently undergoing 
evaluation in Phase III clinical trials, aims to be the first therapy to slow or halt disease progression 
by inhibiting production of Ab40 and Ab42. 
Process Chemistry plays an important role in bringing a drug through development to 
commercialization. High yielding, efficient and reproducible reactions are the key to ensure a robust, 
safe and cost-effective synthesis of a drug. This presentation will discuss the evolution of the 
manufacturing route to access Verubecestat by highlighting the application of a continuous 
processing step and discussing modifications applied to ensure process robustness. 

 

P64             Development of a Commercial Manufacturing Route for Verubecestat 
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Justine Desroches, Ariane Tremblay and Jean-François Paquin*, Département de chimie, Université Laval, 

Québec, QC, G1V 0A6, jean-francois.paquin@chm.ulaval.ca 

On the one hand, because of its remarkable properties, the pentafluorosulfanyl group is sometimes 
referred to as a « super-CF3 ». [1] On the other hand, diarylmethanols and their derivatives are not 
only valuable synthetic intermediates, but are also found in numerous biologically active 
compounds. [2] With that in mind, we imagined that SF5-substituted diarylmethanols could represent 
valuable fluorinated building blocks. Herein, we report the successful racemic and enantioselective 
metal-catalyzed 1,2-arylation of commercially available 3- and 4-pentafluorothiobenzaldehydes. [3] 

 
[1] Savoie P. R.; Welch, J. T. Chem. Rev. 2015, 115, 1130.  
[2] Schmidt, F.; Stemmler, R. T.; Rudolph, J.; Bolm, C. Chem. Soc. Rev. 2006, 35, 454.  
[3] Desroches, J.; Tremblay, A.; Paquin, J.-F. Org. Biomol. Chem. 2016, 14, 8764. 

 

P66              Racemic and Enantioselective Metal-Catalyzed 1,2-Arylation of 3- and                  

4-Pentafluorothiobenzaldehydes 

Victoria Dimakos and Mark. S. Taylor *, Department of Chemistry, University of Toronto, Ontario, M5S 3H6, 

mtaylor@chem.utoronto.ca 

Carbohydrates are complex biomolecules with a wide range of applications in biology, materials 
science and medicinal chemistry. Selective functionalization of these molecules can be challenging 
and often require the employment of protecting groups to mask undesired sites of reactivity.  O-
Arylated carbohydrates have recently been investigated as medicinal agents and chiral ligands in 
NHC catalysis. Aryl ethers could also serve as metabolically stable tags in glycobiology studies. 
Methods currently available to construct carbohydrates that are arylated at positions other than O-1 
and O-6 require the use of protecting groups to enable monoarylation. We have developed a 
protecting group free method to facilitate the regioselective O-arylation of a wide range of 
carbohydrate derivatives.  

P67          Regioselective O-Arylations of Carbohydrates 
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Jacob Soley, Edmond Chu and Scott Taylor*, Department of Chemistry, University of Waterloo, Waterloo, ON,  

N2L 3G1,  s5taylor@uwaterloo.ca 

The appearance of antibiotic resistant strains of bacteria such as Methicillin-resistant Staphylococcus aureus 

(MRSA) represents one of the greatest challenges to the field of medicine in our time. Therefore, the need to 

develop new antibiotics which are effective against antibiotic resistant bacteria has never been greater. 

Sulfonamide compounds enjoy a variety of roles in medicine ranging from antidiabetic agents to antimicrobials 

and the β-Keto-α,α-difluoro derivates may represent an important, largely unexplored, new class of antibiotics 

for the treatment of antibiotic resistant bacteria. This work presents the synthesis of a number of novel β-keto-

α,α-difluorosulfonamide compounds (figure 1) derived from amino acids. Current methods of synthesising β-

keto-α,α-difluorosulfonamides involve the synthesis of the β-ketosulfonamides and subsequent electrophilic 

fluorination in a two step procedure. In theory this could be improved by the synthesis of a difluoromethane 

sulfonamide anion, namely Li+-CF2SO2NR1R2, which would allow access to the β-keto-α,α-

difluorosulfonamides in a single step from any desired carbonyl compound. To that end the synthesis of a 

number of difluoromethane sulfonamides (figure 2) are also presented here which have been found to exibit 

unnusual reactivity, namely these resist deprotonation by butyl lithium but are deptrotonated by the weaker 

base, potassium tert-butoxide. Furthermore, although the potassium salts of difluoromethane sulfonamides 

can be formed as determined by fluorine NMR, they are not reactive towards carbonyls other than aldehydes. 

These methods devoloped here will allow for the synthesis of a variaty of β-keto-α,α-difluorosulfonamides to 

be screened for biological activity. 

P68  Synthesis of β-keto-α,α-difluorosulfonamides and difluoromethanesulfonamides 

Penner, Page and Green, James R.*, Department of Chemistry and Biochemistry, University of Windsor, 

Windosr, ON, N9B 3P4, jgreen@uwindsor.ca 

Functionalizing the ε-site of a carbonyl compound via carbocations is an important manifestation of 
Umpolung synthesis. We previously have studied ways to access this chemistry with Nicholas 
reactions, but we will now report on our efforts at Lewis acid- based catalytic approaches to ε-
carbonyl cations. Various Lewis acids were tested and the optimal reagents and conditions were 
applied to reactions with a variety of nucleophiles. As well, the stabilities of the ε-carbonyl cations 
involving different carbonyl electron-withdrawing groups, relative both to each other and to non- 
electron poor systems, have been evaluated by computational methods.  

 

P69  ε-Carbonyl Cations: Lewis Acid-Catalyzed Reactions and Computational Studies 
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Adit Nyayachavadi, and  Simon Rondeau-Gagné *, Department of Chemistry and Biochemistry, University of 

Windsor, Windosr, ON, N9B 3P4, Simon.Rondeau-Gagne@uwindsor.ca 

Conjugated polymer chemistry is an area of growing interest. These materials attract a lot of 
attention due to their high charge-carrier mobility and good solubility. As such, they have a wide 
range of potential applications in electronics and nanotechnology. In modern electronic devices, 
processability and stability are important parameters for new active materials development. Not only 
materials need to be highly efficient, but they also need high tolerance to fabrication and patterning 
techniques. To address these challenges, polymer crosslinking is an interesting approach to control 
the polymer solubility and, thereby, the processing of the materials. Moreover, crosslinking can also 
be used to implement novel properties to the materials such as stretchability.  Thus, our research 
focus on the development of new sustainable crosslinking strategies easily accessible, selective and 
efficient for materials with novel properties. In specific, diacetylene moieties have been incorporated 
to high charge carrier mobility polymers via side-chain engineering. Upon UV irradiation, the diyne 
units undergo a photopolymerization to afford polydiacetylene which act as a crosslinking agent in 
the polymer network. In this presentation, we will discuss the photocrosslinking of the conjugated 
materials and their potential applications in organic electronics. 
 

P71            Synthesis and Photopolymerization of Diacetylene Containing Conjugated 
Polymers 
 

Ryan J. Sullivan and Stephen G. Newman*, Department of Chemistry, University of Ottawa, Ottawa, ON, K1N 

6N5, stephen.newman@uottawa.ca 

The use of chiral auxiliaries for the selective generation of new stereocentres is a powerful strategy, 
but necessarily requires a stoichiometric amount of, often expensive, auxiliary.  To address this 
drawback, we envisioned using flow chemistry to combine the three necessary reactions of: 1) 
covalently auxilary attachment; 2) stereoselctive transformation; and 3) auxiliary cleavage into one 
continuous process.  This in turn allows recycling of the auxiliary by feeding the cleaved auxilairy 
stream exiting the process back to the start for reuse of the auxiliary.  Consequently, multiple moles 
of product can be made from each mole of auxiliary, allowing the auxiliary loading to be sub-
stoichiometric in considering the process, while remaining fully stoichiometric during each actual 
reaction cycle.  The intial reaction targeted for the demonstration of this strategy is the Oppolzer's 
Sultam mediated stereoselctive hydrogenation of alpha-beta unsaturated acid derivatives.[1] 

 

1. Oppolzer, W.; Mills, R. J.; Reglier, M. Tetrahedron Lett. 1986, 27, 183. 

 

P70             Automating Chiral Auxiliary Recycling 

 



 

                                                   27th Québec/Ontario Mini-Symposium for Synthetic and Bioorganic Chemistry 
  UWaterloo, Waterloo, Nov 11-13. 2016 

 

 

 59  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Kerkovius, J.K.; Nelson, R.; Beattie, M.; Tabatabaee, M.; Menard, F., Kerr, M. A.*, Department of Chemistry, 

University of Western Ontario, London, ON, N6A 5B7, makerr@uwo.ca 

 

One of the key factors in understanding the mechanisms of heart and neurodegenerative diseases 
is to learn the role that calcium channel proteins play in these illnesses. Such studies require a 
labelling probe that can enable real time visualization of the channels in action. The ideal probe has 
a channel ligand connected to a linker that can bind a fluorescent tag to the desired target. This 
allows for selective labelling of proteins in vivo without altering their function. To meet this need, we 
have synthesized a molecular probe and have tested its ability to label live cells.  

 

P73            Lighting Up Alzheimer’s at the Molecular Level – A Calcium channel imaging 

tag for use in fluorescence microscopy 

Chuda Raj Lohani, Jacob Soley, Braden Kralt, Michael Palmer and Scott Taylor*, Department of Chemistry, 

University of Waterloo, Waterloo, ON,  N2L 3G1,  s5taylor@uwaterloo.ca 

Alpha-Azido esters, when treated with DTT/DIPEA, undergo C-O bond cleavage to give triazoles as 
well as alpha-amino esters.  The extent of triazole formation depends upon leaving group ability. A 
possible mechanism to account for the formation of the triazole product is presented.  When resin-
bound peptide, an intermediate in the synthesis of the cyclic depsipeptide antibiotic daptomycin 
which contains a terminal alpha-azido ester group, was treated with DTT/DIPEA, a mixture of the 
desired amine-containing peptide, the peptide resulting from cleavage of the C-O bond and triazole 
were formed.  When termnial alpha-azido peptide  was treated with PPh3, PBu3 or PMe3, mixtures 
of peptides , betaines and/or triazole were formed.  Possible mechanisms to account for the 
formation of the betaines are presented.  It was found that the azido group in alpha azido peptide  
could be efficiently reduced to peptide with aplha amine by reacting  with an excess of the 
symmetric anhydride of FmocGlu(OtBu)OH in the presence of excess PBu3 for 5 minutes in dry 
THF followed by the addition of water and stirring for 18 h.  A possible mechanism to account for the 
formation of alpha free amine peptide is presented.  This reduction procedure, as well as an 
improved cyclization protocol, were used to synthesize Dap-E12-W13, an analog of daptomycin.  
This resulted in a much higher yield of this analog in comparison to our previously reported 
approaches.   

 

P72           Alpha-Azido Esters in Depsipeptide Synthesis: C-O Bond Cleavage During 

Azide Reduction 
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Carolyn L. Ladd and André B. Charette*, Department of Chemistry, Université de Montréal, Montreal, QC, 
H3C 3J7, andre.charette@umontreal.ca 
 

Palladium-catalyzed direct alkenylation of cyclopropyl C–H bonds proceeds in high efficiency. This 

transformation provides access to novel cyclopropyl-fused azacycles. Ligand studies suggest that 

bisphosphine monoxides analogues of dppf and rac-BINAP are the active ligand species. 

Preliminary results support that both BozPhos and IPrMonophos ligands can achieve high 

enantioinduction for this novel direct alkyenylation reaction. To date, this represents one of the first 

examples of enantioselective C–H functionalization employing a bisphosphine monoxide ligand. 

 

P74             Access to Cyclopropyl-Fused Azacycles via a Palladium-Catalyzed Direct 

Alkenylation Strategy 

Monika Kulak, Serxho Selmani and Derek Schipper*, Waterloo Institute for Nanotechnology, University of 

Waterloo, Waterloo, ON,  N2L 3G1, dschipper@uwaterloo.ca 

Advances in the manipulation of nanomaterials can provide information on the chemical-physical 

properties needed for higher-performance electronics at significantly smaller dimensions. Within 

these lines, one possibility is to replace silicon transistors with single-walled carbon nanotubes 

(SWNTs). Nonetheless, there are a few problems that must be solved before SWNTs can be 

integrated into devices. The main difficulty is separation of the different kinds of SWNTs, as only 

certain tube conformations have the desirable semiconducting properties. Additionally, SWNTs 

favour a random conformation when deposited onto a surface, which renders them ineffective; 

therefore, assembling them into tight alignment with one another is quite a complex challenge. Here, 

a combination of synthetic organic chemistry and materials science is used to investigate a method 

for ensuring specific alignment and organization of these SWNTs on a surface. The SWNTs are 

aligned through the use of a liquid crystal organic solution templated onto a silicon surface. The 

organic molecules contain an anchoring and core component that can be synthetically modified. 

Samples are sonicated to observe if alignment can be altered. Preliminary results indicate some 

increased alignment when samples receive sound wave treatment. 

P75           Surface Functionalization for Precise Control of Single Walled Carbon  
Nanotube Deposition 
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Caoxin Tang and Stefanie A. Sydlik*, Department of Chemistry, Carnegie Mellon University, Pittsburgh, PA, 

15213, ssydlik@andrew.cmu.edu 

By the time people reach 50 years old, it is very likely that they will have various degrees of 
osteoarthritis, which is caused by cartilage tissue damage and degradation. In the best-case 
scenario, invasive surgeries could be used to repair the damage. However, joint replacement most 
likely is the only choice lots of people have. No matter what method it is, they all cost lots of time 
and money and lead to serious pain. Cartilage is extremely smooth to allow limbs to function with 
little friction while being tough enough to withstand high pressure during exercise. In order to make 
synthetic material that could aid tissue repair, it needs to have these properties as well. 
Glycosaminoglycan, which is a component of human cartilage tissue, is used in this study. Since 
they are extremely hydrophilic, they attract water very well, allowing the materials to be smooth. 
When the sugars are modified chemically, they could be used to link with other chemicals, and this 
could allow it to form a tough network. After these modified sugars are first injected, they could be 
linked with other chemicals along with cells through a second injection. The injections could allow a 
crosslinked network to be formed at the cartilage defect to aid in tissue repair. 

 

 

P77            Glycosaminoglycan based crosslinking network for cartilage repair 

Heather Lam, Jennifer Tsoung and Mark Lautens*, Department of Chemistry, University of Toronto, Ontario, 

M5S 3H6, mlautens@chem.utoronto.ca 

Transition-metal catalyzed methodology has been extremely useful in the synthesis of natural 

products and biologically active compounds. In recent years, our group has been interested in multi-

component multi-catalyst reactions. These reactions combine multiple substrates and transition-

metal catalysts in a single reaction vessel to create a practical procedure for synthesizing complex 

structures without the need for purification of any intermediates. In 2013, our group developed a 

one-pot multi-metal catalyzed domino reaction to successfully generate N-aryl aza-benzazepines 

from a combination of three simple substrates. Many existing drugs contain the N-alkyl 

dibenzazepine motif. In this presentation, we will discuss a one-pot procedure that applies a 

rhodium-catalyzed arylation followed by a palladium-catalyzed C-N coupling on 2-

chlorovinylpyridines and 2-aminoarylboronic esters to afford a variety of N-alkyl substituted aza-

benzazepines.  

 

 

P76            Rh/Pd Catalyzed Synthesis of N-substituted Aza-benzazepines 
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Simon Ricard, Benoit Daoust and Alexandre Gagnon*, Département de chimie, UQÀM, Montréal, QC, H3C 

3P8, ricard.simon@courrier.uqam.ca 

Up to now, copper-catalyzed coupling reactions between nitrogenated compounds and vinyl 
diiodides were given very little attention and only few intramolecular examples can be found.[1] The 
interest of using the latter as coupling partners is to easily access β-nitrogenated vinyl iodides which 
can undergo a subsequent coupling reaction. Daoust’s group developed an efficient method for the 
preparation of non-natural α-amino acids from amides by successive C-N and C-O functionalization 
of trans-diiodoethene (2, R3=H) followed by a Claisen rearrangement.[2] In this project, we wish to 
extend this method to carbamates (1), non-symmetric vinyl diiodides (2) and various allylic alcohols 
(3) in order to synthesize highly functionalized allyl vinyl ethers (4) which can be rearranged into γ,δ-
unsaturated α-aminoketones (5). In this presentation, we will discuss our progress on the 
optimization of the method, its application to different substrates, and the versatility of β-
nitrogenated vinyl iodides. 

 
1. Jiang, B.; Tian, H.; Huang, Z.-G.; Xu, M. Organic Letters, 2008, 10, 2737. 2. a) Sanapo, G. F.; Daoust, B. Tetrahedron Letters., 2008, 

49, 4196. b) Ricard, S.; Sanapo, G. F.; Rahem, N.; Daoust, B. Journal of Organic Chemistry, 2016, 81, 5066. 

P78           Synthesis of γ,δ-Unsaturated α-Aminoketones Using a Tandem Copper-

Catalyzed Vinylation Reaction Followed by a Claisen Rearrangement 
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