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The	 scientific	 program	 of	 QOMSBOC	 2017	 will	 take	 place	 in	McGill’s	 Otto	Maass	 (OM)	 Chemistry	 Building.	
Saturday’s	Symposium	Banquet	will	take	place	at	the	McGill	Faculty	Club.	
	

	
Aerial	view	of	campus.	

	
	

Otto	Maass	Chemistry	Department	
801	Sherbrooke	Street	West	

Montreal,	QC	
Google	Maps	Link	

	 	

McGill	Faculty	Club	

QOMSBOC	2017	:	Otto	Maass	
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GoogleMaps	image	of	downtown	Montreal,	indicating	the	Otto	Maass	Chemistry	Department	on	the	corner	of	
Sherbrooke	and	University.	

	
Google	incorrectly	identifies	an	entrance	to	the	chemistry	department	from	Sherbrooke	St.	It	 is	best	to	enter	
the	campus	via	the	Roddick	Gates	off	of	Sherbrooke,	and	then	make	your	way	to	the	chemistry	department	by	
turning	 right,	 once	 you’ve	 entered	 the	 campus.	 Do	 not	 be	 dissuaded	 by	 the	 construction	 -	 the	 chemistry	
department	 is	 tucked	 in	 the	 corner	 of	 Sherbrooke	 and	University.	 Alternatively,	 entrance	 can	 be	 gained	 by	
walking	along	University	Ave.,	and	taking	your	first	left	once	you	have	passed	the	intersection	with	Sherbrooke.	
A	short	flight	of	stairs	then	leads	to	the	chemistry	complex,	with	the	Chemistry	Department	appearing	on	your	
left.	
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1. Welcome / Bienvenue 
	

On behalf of the many people who helped sponsor and organize the Québec-Ontario Mini-	
Symposium in Bioorganic and Organic Chemistry (QOMSBOC), we would like to welcome 
you to McGill University for the 28th consecutive year of this unique regional meeting. This 
year’s conference will bring together more than 230 scientists from across the Québec-
Ontario corridor, and will be structured around 4 plenary lectures, 22 short talks and a poster 
session that will include more than 110 posters. Professors Justin Du Bois (Stanford 
University), Bradley Moore (University of California, San Diego and Scripps Oceanographic 
Institute) and Matthew Francis (University of California, Berkeley) will give our Academic 
Plenary Lecturers. We will begin the conference on Friday night with our Industrial Plenary, 
Dr. Tiago Vieira (Gilead Sciences), before having an industrial panel discussion with nine 
industrial representatives. We wish to thank our many academic and industrial sponsors, 
whose generous financial contributions have made this year’s QOMSBOC an ideal setting to 
share recent advances at the interface of organic and bioorganic chemistry. QOMSBOC is 
often the first venue for graduate students to present their work to a public audience, making 
it a vital component of graduate education and training. 

We also wish to acknowledge the generous contribution of time and energy from all of our 
student volunteers, especially Casey Platnich, without whose help this event would not have 
been possible. Likewise, we wish to thank McGill Chemistry Department Staff Members Linda 
Del Paggio, Sandra Aerssen, Jean-Marc Gautier, Jacky Farrell, Petr Fiurasek, Edith Salifou 
and Jennifer Marleau, who have helped to organize the conference’s finances and physical 
spaces, creating a well-orchestrated event to celebrate student achievement. We also wish to 
thank the many previous QOMSBOC chairs who have provided guidance in the organization 
of this year’s event, with special thanks to Professors Derek Schipper and Alex Gagnon. 

We have organized this year’s QOMSBOC to encourage discussions at posters during the 
coffee and lunch breaks, and want to encourage each of you to engage with your fellow 
conference goers from both industry and academia. QOMSBOC is a unique venue to make 
new contacts, recruit new employees, and to leave lasting impressions with your science. We 

look forward to doing all of this with you, and wish you a very successful weekend in Montreal. 
 
Jean-Philip Lumb and Christopher Thibodeaux 
Co-Chairs of QOMSBOC 2017 
	
Au nom des nombreuses personnes qui ont parrainé et organisé le mini-symposium Québec-Ontario en chimie 
bioorganique et organique (QOMSBOC), nous aimerions vous souhaiter la bienvenue à l'Université McGill pour la 28e 
année consécutive de cette rencontre régionale unique. La conférence de cette année réunira plus de 230 scientifiques de 
l'ensemble du corridor Québec-Ontario et sera structurée autour de 4 conférences plénières, de 22 causeries courtes et 
d'une séance d'affiches qui comprendra plus de 110 affiches. Les professeurs Justin Du Bois (Université de Stanford), 
Bradley Moore (Université de Californie, San Diego et Scripps Oceanographic Institute) et Matthew Francis (Université de 
Californie, Berkeley) donneront nos conférenciers pléniers universitaires. Nous commencerons la conférence vendredi soir 
avec notre Plénière industrielle, Dr. Tiago Vieira (Gilead Sciences), avant d'avoir une table ronde industrielle avec neuf 
représentants industriels. Nous tenons également à remercier nos nombreux sponsors acadmiques et industriels, dont les 
contributions financières généreuses ont fait du QOMSBOC de cette année un cadre idéal pour partager les avancées 
récentes à l'interface de la chimie organique et bioorganique. Le QOMSBOC est souvent le premier endroit où les 
étudiants diplômés présentent leur travail à un auditoire public, ce qui en fait un élément essentiel de l'éducation et de la 
formation supérieures. 
 
Nous tenons également à souligner la généreuse contribution de temps et d'énergie de tous nos étudiants bénévoles, en 
particulier Casey Platnich, sans l'aide de qui cet événement n'aurait pas été possible. De même, nous remercions Linda 
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Del Paggio, Sandra Aerssen, Jean-Marc Gautier, Jacky Farrell, Petr Fiurasek et Edith Salifou, membres du personnel du 
département de chimie, qui ont aidé à organiser les finances et les espaces physiques de la conférence, créant un 
événement bien orchestra pour célébrer la réussite des élèves. Nous tenons également à remercier les nombreux 
présidents de QOMSBOC qui ont guidé l'organisation de l'événement de cette année, en particulier les professeurs Derek 
Schipper et Alex Gagnon. 
 
Nous avons organisé le QOMSBOC de cette année pour encourager les discussions sur les affiches pendant les pauses-
café et les déjeuners, et nous voulons encourager chacun d'entre vous à discuter avec vos collègues participants de 
l'industrie et du milieu universitaire. QOMSBOC est un lieu unique pour établir de nouveaux contacts, recruter de 
nouveaux employés et laisser des impressions durables avec votre science. Nous sommes impatients de faire tout cela 
avec vous et nous vous souhaitons un très bon week-end à Montréal. 
 
Jean-Philip Lumb and Christopher Thibodeaux 
Co-Chairs of QOMSBOC 2017 
 
 

2. Sponsors / Commanditaires 
	

	
We would like to acknowledge the following industrial and academic organizations for their generous financial 
support. 
 

PLATINUM 
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3. Conference Banquet 
	

	
The	conference	banquet	will	take	place	on	the	evening	of	Saturday,	November	18	at	the	McGill	Faculty	Club,	
located	a	 short	walk	 away	 from	 the	Chemistry	Department	on	McGill’s	Campus.	Attendance	at	 the	banquet	
requires	 pre-registration	 -	 we	 ask	 that	 all	 participants	 attending	 the	 banquet	 notify	 Professors	 Lumb	 and	
Thibodeaux	of	their	selection	of	chicken	or	beef.	There	will	also	be	special	arrangements	for	those	guests	with	
dietary	restrictions.	
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Entrance	to	McGill’s	Faculty	Club	:	location	of	the	2017	Conference	Banquet.	 	
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4. Program / Programme 
	

	
Poster	Presenters	|	We	 invite	all	poster	presenters	to	arrive	early	Saturday	morning	to	put	up	their	posters.	
Please	 find	 your	 assigned	 number,	 which	will	 correspond	 to	 a	 poster	 board	 in	 the	 conference	 hall.	 Posters	
should	be	left	on	the	poster	boards	until	the	final	session	on	Sunday.	
	
Oral	Presenters	|	We	ask	all	oral	presenters	to	arrive	10	min	ahead	of	their	session	during	the	coffee	break	to	
ensure	 compatibility	 with	 our	 projection	 system.	 The	 lecture	 hall	 will	 only	 have	 a	 VGA	 hook-up.	 Therefore,	
please	ensure	that	you	have	the	necessary	adapters	with	you,	and	that	your	presentation	is	also	saved	to	a	USB	
drive	that	can	be	quickly	switched	to	an	alternative	laptop	if	needs	be.	
	

Friday November 17, 2017 

5:30 – 6:15 pm Registration 

Otto Maass (OM) 1st Floor Lobby 

6:15 – 6:30 pm Opening Remarks | JP Lumb OM 112 

6:30 – 7:30 pm Industrial Plenary Lecture 

“Flow Chemistry Application in Pharmaceutical 
Manufacturing” 

Dr. Tiago Vieira | Gilead Sciences 

OM 112 

7:30 – 8:00 pm Industrial Panel Discussion 

Vince Chan (Abbvie); Dana Winter (Paraza Pharma); Jason 
Burch (Inception Science); Tiago Vieira (Gilead); David 
Marcoux (BMS); Jean-Francois Brazeau (Celgene); Sarah 
Bronner (Genentech); Malken Bayrakdarian (Intellisyn); 
Gregory Hughes (Merck) 

OM 112 

8:00 – 11:00 pm The Merck / Mettler Beer and Pizza Mixer 

OM Basement and 1st Floor Lobby / Vendor Booths in 1st Floor Lab 
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Saturday November 18, 2017 

8:00 – 8:20 am Registration and Poster Set-Up 

OM Basement and 1st Floor Lobby 

Session 1 

8:20 – 10 am 

Session Chair | JP Lumb (McGill University) 

OM 112 | Talks 1 - 5 

8:20 am (OR1) 2-Tellurienylalanine (TePhe): a non-canonical amino acid for monitoring 
protein synthesis 

Jay Bassan | University of Toronto 

8:40 am (OR2) Photochemical Dual-Catalytic Synthesis of Alkynyl Sulfides 

Jeffrey Santandrea | Université de Montréal 

9:00 am (OR3) Ligase-catalyzed Oligonucleotide Polymerization (LOOPER) strategy of 
solving aptamer functionality deficiency issue 

Dehui Kong | University of Georgia/York University 

9:20 am (OR4) Pushing the Boundaries of Iridium-Based and Metal-Free Photoredox 
Catalysis 

Antoine Juneau | Université du Québec à Montréal 

9:40 am (OR5) Development of a Robust Process for Venetoclax 

Dr. Vincent S. Chan | AbbVie 

10:00 – 10:20 am COFFEE BREAK 

OM Lobbies – please visit the posters and vendor booths. 

Session 2 

10:20 – 12 pm 

Session Chair | Pat Forgione (Concordia University) 

OM 112 | Talks 6-7 | Academic Plenary 1 

10:20 am (OR6) Diastereoselective Synthesis of Nucleoside Analogues as Potential Inhibitors 
of PMTs 

Marc-Olivier Labbé | Université de Montréal 

10:40 am (OR7) Nickel Catalyzed Amination of Aryl Ethers 

Chad Orsini | University of Toronto 

11:00 am Academic Plenary Lecture 

“Turning Toxins into Tools for the Study of Sodium Ion Channels” 

Professor Justin DuBois | Stanford University 
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12:00 – 1:20 pm LUNCH OM Lobby 

Session 3 

1:20 – 3:00 pm 

Session Chair | Shawn Collins (University of Montreal) 

OM 112 | Student Talks 8-12 

1:20 pm (OR8) Site-selective, Copper-Mediated O-Arylation of Carbohydrate Derivatives 

Victoria Dimakos | University of Toronto 

1:40 pm (OR9) A Chimeric Nucleobase - Phenylazo Derivative as an Intrinsic Nucleobase 
Quencher 

Gyeongsu Park | Western University 

2:00 pm (OR10) Automating Chiral Auxiliary Recycling in Flow 

Ryan Sullivan | University of Ottawa 

2:20 pm (OR11) Novel Ether Formation in the Synthesis of Isoquinoline Alkaloids 

Zheng Huang | McGill University 

2:40 pm (OR12) Identification of a potent, selective, and efficacious phosphatidylinositol 3-
kinase δ (PI3Kδ) inhibitor for the treatment of immunological disorders 

Dr. David Marcoux | Bristol-Myers Squibb Company 

3:00 – 3:20 pm COFFEE BREAK 

OM Lobbies – please visit the posters and vendor booths. 

Session 4 

3:20 – 5:00 pm 

Session Chair | Arturo Orellano (York University) 

OM 112 | Student Talks 13-14 & Academic Plenary 2 

3:20 pm (OR13) Anticancer and Antibacterial Properties of Alkyl Biguanides and Investigation 
of their Effect on Biological Membranes 

Audrey Hébert | Université de Montréal 

3:40 pm (OR14) Synthesis and application of β-aminoboronic acids 

Harjeet Soor | University of Toronto 

4:00 pm Academic Plenary Lecture 

“Modern Natural Products Drug Discovery: From Genes to Drug Leads” 

Professor Bradley Moore | University of California, San Diego 

& Scripps Institution of Oceanography 

5:00 – 7:00 pm The Genentech - Celgene Poster Session 

with Wine and Cheese 

OM Lobby 

7:00 pm Conference Banquet Faculty Club 

11

christopherthibodeaux
Rectangle



	
																																																			28th	Québec/Ontario	Mini-Symposium	for	Synthetic	and	Bioorganic	Chemistry	

					McGill	University,	Montreal,	Nov.	17-19,	2017	
	

	

	 12	
	

 Sunday November 19, 2017  

Session 5 

8:20 – 10:20 am 

Session Chair | Chris Thibodeaux (McGill University) 

OM 112 | Talks 15 - 20 

8:20 am (OR15) Transition-Metal Free Synthesis of Oxazocine Scaffolds 

Heather Lam | University of Toronto 

8:40 am (OR16) Diselenide Cross-linking of Oligonucleotides Between 2’-Deoxy-6-
selenoinosine 

Chris Liczner | Concordia University 

9:00 am (OR17) Highly Regioselective Gold-Catalyzed Formal Hydration of Propargylic gem-
Difluorides as a Synthetic Equivalent to the Selective Deoxofluorination of 1,3-

Diketones 

Jean-Denys Hamel | Université Laval 

9:20 am (OR18) Mitochondria Alkylation and Cellular Trafficking Mapped with a Lipophilic 
BODIPY–Acrolein Fluorogenic Probe 

Richard Lincoln | McGill University 

9:40 am (OR19) C-Linked mannosides for inhibiting E-coli FimH Adhesion: new insights into 
the binding site interactions 

Leila Mousavifar | Université du Québec à Montréal 

10:00 am (OR20) Rapid Development of Potent and Selective CBP Inhibitors 

Dr. Sarah Bronner | Genentech, Inc. 

10:20 am COFFEE BREAK OM Lobby 

Session 6 

10:40 – 12:30 

Session Chair | Marc Adler (Ryerson University) 

OM 112 | Talks 21 – 22 | Academic Plenary 3 

10:40 am (OR21) Peptidomimetic Synthesis by Transannular Cyclization and Iodoacetoxylation 

N. D. Prasad Atmuri | Université de Montréal 

11:00 am (OR22) A General Approach to Intermolecular Arene C-H Bond Carbonylation to 
Ketones via Catalytic Aroyl Triflate Formation 

R. Garrison Kinney | McGill University 

11:20 am Academic Plenary Lecture 

Versatile Oxidative Coupling for Site-Selective Protein Modification 

Professor Matt Francis | University of California, Berkeley 

12:20 pm Closing Remarks 
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5. Plenary Lectures 
	

	

                                              
	

Justin	 Du	 Bois	 was	 born	 August	 23,	 1969	 in	 Los	 Angeles,	 California.	 He	 received	 his	 B.S.	 degree	 from	 the	
University	 of	 California,	 Berkeley	 in	 1992,	 where	 he	 conducted	 undergraduate	 research	with	 Professor	 Ken	
Raymond.	 In	 1997	 he	 earned	 his	 Ph.D.	 from	 the	 California	 Institute	 of	 Technology	 under	 the	 direction	 of	
Professor	Erick	Carreira.	Following	a	two	year	NIH	postdoctoral	position	with	Professor	Stephen	Lippard	at	MIT,	
he	 joined	 the	 faculty	 at	 Stanford	 University	 as	 an	 assistant	 professor.	 In	 2005,	 he	 was	 promoted	 to	 the	
associate	level.		In	addition,	Justin	is	faculty	by	courtesy	in	the	Dept.	of	Chemical	&	Systems	Biology	at	Stanford	
University,	a	founding	member	of	the	NSF	Center	for	Selective	C-H	Functionalization,	an	executive	committee	
member	of	the	Stanford	 Institute	for	Chemical	Biology,	and	the	founder	of	the	Center	for	Molecular	Analysis	
and	Design	at	Stanford	University.	

Du	 Bois’	 lab	 develops	 tools	 for	 chemical	 synthesis	 and	 exploits	 such	 inventions	 to	 facilitate	 access	 to	
architecturally	complex	natural	products.	His	group	has	described	new	tactics	 for	 the	selective	conversion	of	
saturated	C–H	bonds	to	C–N	centers.	These	unique	oxidation	methods	are	remarkably	versatile	and	have	been	
employed	 by	 the	 Du	 Bois	 lab	 for	 the	 stereoselective	 synthesis	 of	 nitrogen-rich	 natural	 products	 including	
manzacidin	 A	 and	 C,	 agelastatin,	 saxitoxin,	 and	 tetrodotoxin.	 Contemporaneous	 efforts	 to	 explore	 the	
mechanism	of	C–H	amination	and	to	evolve	new	catalytic	systems	for	C–C,	C–N,	and	C–O	bond	formation	are	
also	being	pursued.	 In	a	 second	project	area,	Du	Bois’	group	 is	utilizing	natural	products—namely,	 saxitoxin,	
gonyautoxin,	 aconitine,	 and	 batrachotoxin—as	 selective	 agents	 for	 investigations	 of	 sodium	 ion	 channel	
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function	 and	 the	 cellular	 processes	 associated	 with	 bioelectrical	 conduction.	 Access	 to	 these	 toxins	 and	
modified	forms	thereof	through	de	novo	synthesis	is	driving	studies	to	map	the	structure	of	the	toxin	binding	
sites	 and	 to	 develop	 new,	 isoform-specific	 pharmacological	 tools	 to	 study	 ion	 channel	 function	 in	 dynamic	
systems.	

Prof.	Du	Bois's	seminar	at	2017	QOMSBOC	is	entitiled	Turning	Toxins	 into	Tools	for	the	Study	of	Sodium	Ion	
Channels.	

__________________________________________________________________________________	

                                                                 
	

Matt	Francis	was	born	in	Ohio	in	1971	and	received	his	undergraduate	degree	in	Chemistry	from	Miami	
University	in	Oxford,	OH	in	1994.	From	1994-1999	he	attended	graduate	school	at	Harvard	University,	working	
in	the	lab	of	Prof.	Eric	Jacobsen.	His	Ph.D.	research	involved	the	development	of	combinatorial	strategies	for	
the	discovery	and	optimization	of	new	transition	metal	catalysts.	He	then	moved	to	UC	Berkeley,	where	he	was	
a	Postdoctoral	Fellow	in	the	Miller	Institute	for	Basic	Research	in	Science.	He	worked	under	the	guidance	of	
Prof.	Jean	Fréchet,	focusing	on	the	development	of	DNA-based	methods	for	the	assembly	of	polymeric	
materials	and	the	application	of	dendrimers	for	drug	delivery.	Matt	started	his	independent	career	in	the	UC	
Berkeley	Chemistry	Department	in	2001,	and	has	built	a	research	program	involving	the	development	of	new	
organic	reactions	for	protein	modification.	These	new	chemical	tools	have	then	been	used	to	modify	
biomolecular	assemblies	to	prepare	new	materials	for	diagnostic	imaging,	wastewater	treatment,	and	solar	cell	
development.	Over	the	years,	Matt	has	received	the	Dreyfus	Foundation	New	Faculty	Award,	an	NSF	Career	
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Award,	and	a	GlaxoSmithKline	Young	Investigator	Award.	He	has	also	received	the	Departmental	Teaching	
Award	on	three	occasions,	the	Noyce	Prize	for	Excellence	in	Undergraduate	Teaching,	and	the	2009	University-
wide	Distinguished	Teaching	Award.	He	is	currently	a	Full	Professor	and	the	Executive	Associate	Dean	of	the	
Berkeley	College	of	Chemistry.	In	addition,	he	is	a	Faculty	Scientist	at	the	Lawrence	Berkeley	National	
Laboratory.	

Prof.	Francis’s	seminar	at	2017	QOMSBOC	is	entitiled	Versatile	Oxidative	Coupling	Reactions	for	Site-Selective	
Protein	Modification.	

__________________________________________________________________________________	

																																																											  

Bradley	S.	Moore	is	Professor	of	Marine	Chemical	Biology	at	the	Scripps	Institution	of	Oceanography	and	Chair	
and	Professor	of	Pharmaceutical	Chemistry	at	the	Skaggs	School	of	Pharmacy	and	Pharmaceutical	Sciences	at	
the	University	of	California,	San	Diego.	He	holds	degrees	in	chemistry	from	the	University	of	Hawaii	(B.S.	1988)	
and	Washington	 (Ph.D.	1994),	was	a	postdoc	at	 the	University	of	 Zurich	 (1994−1995),	 and	held	prior	 faculty	
appointments	at	 the	University	of	Washington	 (1996−1999)	and	Arizona	 (1999−2005).	His	 research	 interests	
involve	 the	 discovery,	 characterization,	 and	 application	 of	 biosynthetic	 enzymes,	 secondary	 metabolic	
pathways,	 microbial	 genomes,	 and	 natural	 product	 molecules	 for	 their	 biomedical	 and	 biotechnological	
usefulness.	He	has	published	over	180	peer-reviewed	articles	and	trained	over	75	students	and	fellows	during	
the	 past	 two	 decades.	Moore	 is	 a	 Fellow	 of	 the	 Royal	 Society	 of	 Chemistry	 and	 the	 American	 Academy	 of	
Microbiology,	Chair	of	the	Natural	Product	Reports	Editorial	Board,	former	President	of	the	American	Society	
for	Pharmacognosy,	and	Director	of	the	Scripps	Center	for	Oceans	and	Human	Health.	
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Prof.	Moore's	seminar	at	2017	QOMSBOC	is	entitiled	Modern	Natural	Products	Discovery:	from	Genes	to	Drug	
Leads. 

__________________________________________________________________________________	

                                                              
 
Tiago	Vieira	obtained	his	B.Sc.	in	Chemistry	in	2000	at	the	University	of	Sao	Paulo,	Brazil.	He	remained	at	the	
same	university	 to	 pursue	 his	 Ph.D.	 in	 Synthetic	Organic	 Chemistry.	 In	 2005	 he	 joined	 Prof.	 Howard	Alper’s	
group	as	a	postdoc	 fellow	at	University	of	Ottawa.	 In	2008	Dr.	Vieira	accepted	a	position	at	Gilead	Sciences,	
Edmonton,	 in	 the	 Process	 Development	 group.	 Over	 the	 last	 9	 years	 he	 has	 developed	 manufacturing	
processes	for	antiviral	pharmaceuticals	for	the	treatment	of	HCV,	HBV	and	Ebola	virus.	

Dr.	 Vieira’s	 seminar	 at	 2017	 QOMSBOC	 is	 entitled	 Flow	 Chemistry	 Application	 in	 Pharmaceutical	
Manufacturing.	
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2-Tellurienylalanine (TePhe): a non-canonical amino acid for monitoring protein synthesis 

Jay Bassan1†, Lisa M Willis1†, Alan Nguyen1, Landon J Edgar1, Ravi N Vellanki2, Bradly G Wouters2, Mark Nitz1* 

1) Department of Chemistry, University of Toronto, Toronto, Ontario, Canada 

2) Princess Margaret Cancer Centre, Departments of Radiation Oncology and Medical Biophysics, University Health Network, Toronto, 

Ontario, Canada 

† These authors contributed equally to this work 

* To whom correspondence should be addressed: mnitz@chem.utoronto.ca 

Protein synthesis is one of the most 

fundamental processes in nature, but probes 

for quantitatively studying translation remain 

surprisingly rare.  The most popular 

approaches involve puromycin – ironically a 

protein synthesis inhibitor – or radiolabelled 

amino acids, whose use is far from 

convenient.1–4  Here, we leverage the 

emerging method of mass cytometry (MC) to 

measure protein synthesis at the cellular 

level.  Instead of conventional measurement 

of fluorescent probes, MC measures heavy 

elements (<100 Da), allowing for routine 

analysis of > 40 parameters.5  Our lab has 

expanded the original MC reagent library 

from lanthanide-tagged antibodies to small 

molecule activity probes containing 

tellurium.6,7 Our latest addition uses a 

tellurophene as a phenyl group bioisostere, 

allowing the design of TePhe: an MC-active 

phenylalanine mimic (Fig 1a).  The use of 

tellurophenes also enables pulsed 

experiments with biologically identical but 

MC-distinguishable isotopologues of TePhe.  

The probe is incorporated into cells in vitro 

and in vivo, validated by labelling proportional 

to expected biological phenomena (Fig 1b, c).  In this presentation, we will discuss our latest research 

using TePhe to study protein synthesis in cellular and organismal systems. 

1. Schmidt, E. K. et al., Nat. Methods 6, 275–277 (2009). 

2. Liu, J. et al., Proc. Natl. Acad. Sci. USA 109, 413–418 (2012). 

3. Aviner, R. et al., Nat. Protoc. 9, 751–760 (2014). 

4. Signer, R. A. et al., Nature 509, 49–54 (2014). 

5. Ornatsky, O. et al., J. Immunol. Methods 361, 1–20 (2010). 

6. Lumba, M. A. et al.,Org. Biomol. Chem. 15, 6388–6392 (2017). 

7. Edgar, L. J. et al., Angew. Chem. Int. Ed. 55, 13159–13163 (2016). 

8. Probst, G et al., Biol. Chem. 380, 1371–1382  

Fig. 1: a) Structure of TePhe, an MC-active Phe analogue (inset), 
incorporation of TePhe into Jurkat cells is linear with concentration as 
measured by mass cytometry; b) Imaging mass cytometry of a mouse 
PANC-1 xenograft tumour shows a negative correlation between hypoxia 
(labelled with Telox 2, red)7 and TePhe incorporation (green), in 
agreement with the long-understood suppression of protein synthesis 
under hypoxia;8 c) mouse intestine showing αSMA (red), DNA (blue), and 
TePhe (green), highlighting the strong levels of protein synthesis found at 
the base of villi.2  Scale bars = 100 µm. 
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Photochemical Dual-Catalytic Synthesis of Alkynyl Sulfides. 
 
Jeffrey Santandrea, Clémentine Minozzi, Corentin Cruché and Shawn K. Collins*, Département de 
Chimie, Centre in Green Chemistry and Catalysis, Université de Montréal, Montréal, Québec, Canada, 
H3T 1J4, shawn.collins@umontreal.ca 
 
Abstract: 
Alkynes are among the most versatile and derivatized functional groups in organic synthesis. They can 
be directly substituted by a heteroatom (N, O, P, S), but heteroatom-substituted alkynes have yet to be 
fully exploited in synthesis. The limited use of these compounds is mostly due to the underdeveloped 
methods to access them. In recent years, however, copper-catalyzed procedures have been developed 
to construct nitrogen-substituted alkynes (ynamines and ynamides), which have shown considerable 
utility in modern synthesis. In contrast, less progress has been made toward the formation of sulfur-
substituted alkynes, despite the prominence of sulfur-carbon bonds in biomolecules and drugs. 
 
We have recently developed a visible-light-mediated continuous-flow synthesis of alkynyl sulfides that 
employs an organic fluorophore and nickel(II) catalyst system.1 Highly chemoselective C-S coupling of 
aryl bromoalkynes with thiols can be achieved under mild reaction conditions. The rapid continuous-
flow process displays excellent functional group tolerance, as well as high reproducibility from small to 
large scale synthesis. In addition, we have reported the first application of photoredox/nickel dual 
catalysis towards macrocyclization, as well as the first example of the incorporation of an alkynyl sulfide 
functional group into a macrocyclic scaffold. Our method provides the first photochemical route to 
C(sp)-S bond architectures, and should complement existing photochemical functionalizations as the 
thiol-ene (C(sp3)-S bond) and thiol-yne (C(sp2)-S bond) reactions, which have been established as 
important tools in the chemical sciences. 
 

 
 

1. J. Santandrea, C. Minozzi, C. Cruché, S. K. Collins, Angew. Chem. Int. Ed. 2017, 56, 12255-12259. 
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Ligase-catalyzed Oligonucleotide Polymerization 

(LOOPER) strategy of solving aptamer functionality deficiency issue 

 

Dehui Kong1, Wayland Yeung1, Ryan Hili1,2 

1  Department of Chemistry, University of Georgia, 140 Cedar Street, Athens, Georgia 30602, United States 
2 Department of Chemistry, York University, 4700 Keele Street, Toronto, ON M3J 1P3, Canada 

Aptamers are well-defined nucleic acid structures capable of high affinity, high specificity binding 
against predetermined targets. Research has uncovered great significance for aptamers in the fields 
of therapeutics and diagnostics. Compared to antibody, aptamer chemical diversity is unabundant. 
Proteins are composed of 20 amino acids while natural DNA contains four canonical nucleobases. 
Common approaches to combatting this issue have included incorporating modified sugar 
backbones, modified nucleobases, or engineering novel base pairings. However, these methods 
often suffer slow incorporation rates and require engineered polymerase while only gaining marginal 
functionality. Our approach on expanding chemical functionality is Ligase-catalyzed 
OligOnucleotide PolymERization (LOOPER), which has been shown to accommodate peptide or 
small molecule modifications on oligonucleotides. 
 

 
 
Starting from separate homofunctionalized, amine-modified pentamer libraries, unique modifications 
can be coupled to the amine termini to generate a heterofunctionalized pentamer library. The whole 
heterofunctionalized library could be regarded as tRNA mimics. Each small molecule modification 
was carefully chosen with the goal of mimicking amino acids in hopes of yielding aptamers with 
protein-like functionality. Using T4 DNA ligase, pentamers can be assembled on a template library 
with fidelity of 93.8%. We applied this system into thrombin aptamer SELEX. Sequencing results 
revealed a novel aptamer with densely functionality, with a dissociation constant of 1.6 nM. Our 
novel aptamer is not a G-quadruplex sequence but quite rich in carboxylic acid and aromatic 
modifications. Future efforts will be focused on further illuminating the molecular interactions 
between this modified aptamer and its target. 
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Pushing the Boundaries of Iridium-Based and Metal-Free Photoredox Catalysis 

Antoine Juneau1, Mihai Mesko1,4, Jacob McNeill1,3, Yohann Gagné1, Martins S. Oderinde2, Mathieu 
Frenette1 

1 Département de Chimie, Université du Québec à Montréal, C.P. 8888, Succursale Centre-Ville, Montréal, H3C 3P8, Québec 

2 Department of Chemistry (Oncology) AstraZeneca Pharmaceuticals LP, 35 Gatehouse Dr., Waltham, MA 02451 (USA) 

3 Department of Chemistry, University of Prince Edward Island, 550 University Ave, Charlottetown, PEI 

4 Department of Chemistry, McGill University, 801 Sherbrooke St. West, Montréal, H3A 0B8, Québec 

 

Photoredox catalysis is leading to major breakthroughs in synthetic organic chemistry with good 
functional group tolerance, broad scope and many unprecedented transformations. In particular 
pharmaceutical chemists have a strong interest in these methods for efficient compound library 
generation, late-stage transformations and medium-scale synthesis via continuous flow photoreactors. 
Amongst many active academic players, Prof. MacMillan and his group reported an impressive cross-
coupling of aryl halides and alcohols using a dual-metal iridium photocatalyst and a nickel co-catalyst 
(Nature, 2015, 525, 330-334). Using similar Ir/Ni-based photoredox reactions, our group and 
AstraZeneca collaborators reported the cross-coupling of thiols and aryl iodides (J. Am. Chem. Soc, 
2016, 138, 1760-1763) and C-N bond formation (Angew. Chemie, 2016, 128, 13413). Recently, in 
collaboration with researchers at Pfizer, we also reported a light-efficient sp2-sp3 C-C bond forming 
reaction (Angew. Chemie, 2017, in press). 

Despite a growing number of photoredox reactions being reported, concrete evidence for their complex 
mechanisms and intermediates is often lacking. Using the mechanistic knowledge from our previous 
studies, we applied DFT and kinetics methods for the selection of unusual photoredox substrates. As 
a proof of concept, we developed novel C-C bond forming reactions using the C-H activation of 
hydrocarbons and electron-rich alkenes. In order to considerably reduce the cost and to make 
photoredox more viable in large scale synthesis, we investigated an inexpensive organic photocatalyst 
($8/g) as an alternative to the notoriously expensive iridium complex ($1,115/g) currently used. 

 

 

Oral Report 4

21



Development of a robust process for venetoclax 
 
Vincent S. Chan 
 
Venetoclax is a BCL-2 selective inhibitor that restores apoptotic function and has shown efficacy as a 
single agent towards chronic lymphocytic leukemia. The research and development of a new 
synthetic route for venetoclax will be discussed. The identification of a Pd-catalyzed C-N cross-
coupling enabled a more robust and convergent process for manufacture. 
 
 
Vincent Chan is an employee of AbbVie. The design, study conduct, and financial support for this 
research was provided by AbbVie. AbbVie participated in the interpretation of data, review, and 
approval of the publication.  
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Diastereoselective Synthesis of Nucleoside Analogues as Potential Inhibitors of PMTs 

 

Marc-Olivier Labbé†,‡, Starr Dostie†,§, Michel Prévost† & Yvan Guindon*,†,‡,§ 

 

† Institut de Recherches Cliniques de Montréal (IRCM) 
‡ Département de Chimie, Université de Montréal 
§ Department of Chemistry, McGill University 

 

 

Epigenetics involve changes in gene expression without an alteration of the DNA sequence. 

Histone methylation is one such post-translational modification that is catalyzed by protein 

methyltransferases (PMTs). Such enzymes transfer a methyl group from the cofactor SAM (S-

adenosyl-L-methionine) to either lysine (PKMTs) or arginine (PRMTs) side-chains of 

histones. Mutation or misregulation of PMTs is linked to cancer and thus this family of proteins may 

serve as potential drug targets. DS-437 has recently been shown to be a SAM competitive inhibitor of 

PRMT5 and PRMT7 (arginine methyltransferases). In an effort to develop a potent inhibitor of these 

enzymes, we are synthesizing SAM analogues.  

Nucleoside substrates bearing a C2-fluorine and various heteroatoms in the five-membered 

sugar ring will be accessed using our novel methodology for nucleoside synthesis. This acyclic 

approach relies on a kinetically controlled cyclization of an acyclic precursor already containing the 

nucleobase. Such cyclizations involve a stereogenic center bearing the nucleobase and a thioether 

moiety, which may serve as a leaving group or as a nucleophile. Such a strategy results in the 

efficient synthesis of 1',2'-trans furanosides through an O4′-C1 cyclization and 1',2'-cis thioanalogues 

through a S1′-C4 cyclization. 

Using our novel approach for nucleoside synthesis, potential SAM inhibitors have been 

synthesized. Their IC50 values were about 10-30 times higher than DS-437 (IC50=6µM). However, 

they did show some inhibition towards other PMTs such as SETDB1. There are currently no known 

inhibitors of SETDB1, thus, this PMT could be an interesting target for our analogues. 
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Nickel Catalyzed Amination of Aryl Ethers 
 
Chad Orsini, Alethea Lee, Sophie Rousseaux*, Department of Chemistry, University of Toronto, Toronto, ON, 
M5S 3H6, sroussea@chem.utoronto.ca 
 
Transition metal catalyzed cross-coupling reactions are widely used as an efficient method for the 
formation of new C(sp2)–N bonds in complex molecules. Our efforts focus on using sustainable, 
naturally derived aryl ethers as electrophiles and relatively inexpensive Ni catalysts to carry out these 
transformations. Our optimized Ni(0) catalyst system can successfully promote the amination of 
simple model lignin substrates namely, diphenyl ethers and anisole derivatives via the cleavage of 
normally unreactive C(sp2)–O bonds in high yields. Herein, we will highlight the reaction scope and 
preliminary mechanistic experiments for this transformation.  
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Site-selective, Copper-Mediated O-Arylation of Carbohydrate Derivatives 
Victoria Dimakos, Graham E. Garrett and Mark S. Taylor* 

Department of Chemistry, University of Toronto, Toronto, ON, M5S 3H6 

mtaylor@chem.utoronto.ca 

 

 Transition metal-catalyzed site-selective arylations of amines and thiols in peptide derivatives 

have recently gained significant attention in the literature, making possible the facile synthesis of 

complex bioconjugates.
1-3

 We report a site-selective, copper-mediated O-arylation of carbohydrates 

with arylboronic acids to generate sugar-derived aryl ethers.
4
 Existing methods to synthesize these 

types of compounds require the use of groups to mask undesired sites of reactivity.
5-7

  The reactivity 

of carbohydrate-derived substrates under our conditions is noteworthy considering that secondary, 

aliphatic alcohols are challenging substrates for transition metal-mediated arylations.
8
 Mechanistic 

investigations suggest that the selectivity of this process can be attributed to the in situ formation of a 

carbohydrate derived boronic ester intermediate, which accelerates the reaction of a proximal OH, 

accounting for the relatively high reactivity of secondary alcohols observed in this work. This method 

shows promise towards the synthesis of medicinal agents and chiral ligands, as well as in the 

installation of novel carbohydrate protecting groups and metabolically stable fluorescent tags.  

 

	
	

(1) Vinogradova, E.; Zhang, C.; Spokoyny, A. M.; Pentelute, B. L.; Buchwald, S. L. Nature 2015, 

526, 687–691.  

(2) Willwacher, J.; Raj, R.; Mohammed, S.; Davis, B. G. J. Am. Chem. Soc. 2016, 138, 8678–

8681. 

(3) Lee, H. G.; Lautrette, G.; Pentelute, B. L.; Buchwald, S. L. Angew. Chem. Int. Ed. 2017, 56, 

3177−3181.  

(4) Dimakos, V.; Garrett, G. E.; Taylor, M. S. J. Am. Chem. Soc. 2017, In press (doi: 

10.1021/jacs.7b09420)  

(5) Henderson, A. S.; Medina, S.; Bower, J. F.; Galan, M. C. Org. Lett. 2015, 17, 4846−4849.  

(6) Tolani, G. L.; Nilsson, U. J.; Olofsson, B. Angew. Chem. Int. Ed. 2016, 55, 11226−11230.  

(7) Terrett, J.A.; Cuthbertson, J. D.; Shurtleff, V. W.; MacMillan, D. W. C. Nature 2015, 524, 330–

334.  

(8) Quach, T. D.; Batey, R. A. Org. Lett. 2003, 5, 1381−1384.  
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A Chimeric Nucleobase - Phenylazo Derivative as an Intrinsic 
Nucleobase Quencher 
 
Timothy Martin-Chan, Gyeongsu Park, Amer El Samman and Robert H.E. Hudson*   
Department of Chemistry, Western University, London, Ontario, Canada, N6A 5B7  

 
Molecular beacons are important bioanalytical probes which are most often 

constructed from a single-stranded oligonucleotide which has been labelled at 
opposite termini with a fluorophore and a quencher. When the fluorophore and 
quencher are in close proximity, no fluorescence is observed due to FRET 
(Fluorescence Resonance Energy Transfer). DABCYL (4-dimethylaminoazobenzene-
4'-carboxylic acid) has been used as a quencher in the molecular beacon to absorbs 
excitation energy from a fluorophore and to dissipate the energy as heat. However, 
DABCYL is unable to form a base-pair and is conventionally placed as an overhanging 
residue. This produces a derivative wherein the chromophore has substantial mobility 
and limits the types of other conjugates that can be prepared. In order to overcome 
these limitations, we have embarked on the synthesis of deoxyribonucleoside and 
peptide nucleic acid (PNA) analogue possessing DMPAU (5-[(4-dimethylaminophenyl) 
diazenyl]uracil) as the nucleobase. DMPAU has DABCYL-like properties due to the 
installation of an azo moiety at the 5-position of the uracil base. This base is designed 
to have the ability to form a complementary base pair with adenosine by canonical 
hydrogen bonding and also to quench the fluorescence emission in a molecular 
beacon construct. Both DMPAUridine and DMPAU PNA analogue are determined to 
have same UV-Vis absorbance ranges as DABCYL and reasonable quenching effect 
to the fluorophore.  
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Automating Chiral Auxiliary Recycling in Flow 

Ryan J. Sullivan and Stephen G. Newman 

Centre for Catalysis Research and Innovation, Department of Chemistry and Biomolecular Sciences, 
University of Ottawa, Ottawa, ON. 
rsull074@uottawa.ca; 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. Furthermore, a minimum of 

three separate reaction steps: 1) covalent auxiliary attachment; 2) stereoselective transformation; and 

3) auxiliary cleavage are needed.  We envisioned addressing these drawbacks through the use of flow 

chemistry, where reactions are performed in a continuous rather than batch manner. This allows 

multiple reaction steps to be performed in sequence as one telescoped, automated process, and that 

in turn allows potential for automation of auxiliary recycling.  This is accomplished by feeding the 

separated auxiliary stream exiting the process back to the start for reuse.  Consequently, multiple moles 

of product are made from each mole of auxiliary, allowing the auxiliary loading to be substoichiometric 

in considering the process, while remaining fully stoichiometric during each actual reaction 

cycle.  Further, all process steps including separations and auxiliary recycling are automated, requiring 

operator intervention only during start-up or in the case of equipment failure.  For this proof-of-concept 

work, the Oppolzer's Sultam mediated stereoselective hydrogenation of alpha-beta unsaturated 

carboxylic acid derivatives1 was selected, modified to be flow compatible, and used to demonstrate 

automated chiral auxiliary recycling. 

  
1 Oppolzer, W.; Mills, R. J.; Reglier, M. Tetrahedron Lett. 1986, 27, 183. 
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Novel Ether Formation in the Synthesis of Isoquinoline Alkaloid 

Zheng Huang, Jean-Philip Lumb 

Department of Chemistry, McGill University 

801 Sherbrooke Street West, QC H3A 0B8, Canada 

Aryl ether linkage is ubiquitous in isoquinoline alkaloids. However, traditionally these bonds 

are made via Ullmann-coupling in those synthesis that require pre-functionalization as well 

as relatively harsh reaction condition. Differently, in biosynthesis, these bonds are generated 

via oxidative coupling between an O-H and C-H bonds. Although this method of generating 

C-O bonds is ideal, synthetic challengings including lack of functional handle as well as poor 

chemo-selectivity control render it difficult to mimic. Recently, our group have developed a 

new method for the synthesis of aryl ethers via direct oxidative coupling between phenols 

and ortho-quinones that happens with complete control of regio-selectivity and reacts readily 

at ambient temperature. This presentation will focus on the application of this method on the 

synthesis of isoquinoline alkaloids. 
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Identification of a potent, selective, and efficacious phosphatidylinositol 3-kinase δ (PI3Kδ) 
inhibitor for the treatment of immunological disorders 

David Marcoux, Qingjie Liu, Qing Shi, Douglas G. Batt, Lyndon Cornelius, Lan-Ying Qin, 
Zheming Ruan, James Neels, Myra Beaudoin-Bertrand, Anurag S. Srivastava, Ling Li, Robert J. 
Cherney, Hua Gong, Scott H. Watterson, Carolyn Weigelt, Kathleen M. Gillooly, Kim W. 
McIntyre, Jenny H. Xie, Mary T. Obermeier, Aberra Fura, Bogdan Sleczka, Kevin Stefanski, R. 
M. Fancher, Shweta Padmanabhan, Thatipamula RP, Ipsit Kundu, Kallem Rajareddy, Rodney 
Smith, James K. Hennan, Dezhi Xing, Jingsong Fan, Paul C. Levesque, Qian Ruan, Sidney Pitt, 
Rosemary Zhang, Donna Pedicord, Jie Pan, Melissa Yarde, Hao Lu, Jonathan Lippy, Christine 
Goldstine, Stacey Skala, Richard A. Rampulla, Arvind Mathur, Anuradha Gupta, Pirama 
Nayagam Arunachalam, John S. Sack, Jodi K. Muckelbauer, Mary Ellen Cvijic, Luisa M. Salter-
Cid, Rajeev S. Bhide, Michael A. Poss, John Hynes, Percy H. Carter, John E. Macor, Stefan 
Ruepp, Gary L. Schieven, Joseph A. Tino 

Research and Development, Bristol-Myers Squibb Company, Route 206 and Province Line 
Road, Princeton, NJ 08543 
PI3Kδ plays an important role controlling immune cell function and has therefore been identified 
as a potential target for the treatment of immunological disorders. This presentation will 
highlight our work towards the identification of a potent, selective, and efficacious PI3Kδ 
inhibitor. Through careful SAR, the successful replacement of a polar pyrazole group by a 
simple chloro or trifluoromethyl group led to improved cell permeability, reduced hERG activity, 
and increased selectivity profile while maintaining potency in the CD69 hWB assay. The 
optimization of the aryl substitution then identified a 4’-CN group that improved the 
human/rodent correlation in microsomal metabolic stability. Our lead molecule is very potent in 
PK/PD assays and highly efficacious in a mouse collagen-induced arthritis model. 

N
N

N

NH2 N
N

CF3

N N

O
Me

Me

O

Me

N
N

N

NH2 CF3

N N

O
Me

Me

O

Me

N
N

N

NH2 CF3

N N

O
Me

Me

O

Me
N

Potency
Selectivity
PK
Cardio safety

Potency
Selectivity
PK
Cardio safety

Potency
Selectivity
PK
Cardio safety  

Oral Report 12

29



Anticancer and Antibacterial Properties of Alkyl Biguanides and 
Investigation of their Effect on Biological Membranes 
 
Audrey Hébert*, Marie-Camille Rowell**, Maxime Parisotto**, Gerardo Ferbeyre** 
and Andreea R. Schmitzer* 

 

*Département de Chimie, Université de Montréal, 2900 Boulevard Edouard-

Montpetit, Montréal, QC, H3T 1J4 

**Département de Biochimie et Médecine Moléculaire, Université de Montréal, 

2900 Boulevard Edouard-Montpetit, Montréal, QC, H3T 1J4 

 

Metformin, the most commonly used antidiabetic drug in the world, has recently 

shown very interesting anticancerous properties on some of the most commonly 

spread or hard to cure cancers, such as lung, breast and pancreatic cancer. 

However, it’s efficiency in human clinical trial has been very limited due to it’s high 

hydrophilicity and poor insertion inside cancer cells.  In view of these limitations, 

we have synthesised metformin inspired structures with varying alkyl chain length 

that can easily alter cell membranes and thus inhibit cancer cell growth. Here we 

present the in vitro assays that were made on these compounds, showing their 

potential as new anticancer drugs for pancreatic cancer. We also present the 

antibacterial properties of these compounds on Gram negative and Gram positive 

strains. These antibacterial and anticancer properties are correlated to the length 

of the alkyl chain attached to the biguanides and its hydrophobicity, thus providing 

a better understanding of the interaction of carbon-rich chains with the cell 

membranes and mitochondria. Additionally, we discuss their mechanism of action 

on cancer cells through membrane permeabilization and depolarization.   
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Synthesis and application of -aminoboronic acids 

Harjeet Soora, Diego Diaza, James Dropinskib, Innes Tsuic, Daniel Diroccob, Dean Tantilloc, Andrei 

Yudin*a  

aDavenport Research Laboratories, Department of Chemistry, University of Toronto, 80 St. George 

St., Toronto, M5S 3H6, Canada 
b Process Research and Development, Merck & Co., Inc., 90 E Scott Ave., Rahway, NJ 07065, United 

States 
c Department of Chemistry, University of California, Davis, One Shields Avenue, Davis, California 

95616, United States 

Due to boron’s empty p orbital, it can reversibly interact with heteroatoms such as oxygen and nitrogen.1 

This reversible mode of action has led to the use of boron as bait for nucleophilic residues in disease-

associated proteins. The approval of boron-based therapeutics, such as bortezomib and tavaborole, 

have encouraged the development of methods to incorporate boron into heteroatom-rich scaffolds. We 

reported the synthesis of -aminoboronic acids from -borylaldehydes and amines.2 Herein, the 

synthesis and applications of -aminoboronic acid derivatives will be presented. We show that gem-

difluoroaminoboronic acids can bind dipeptidyl peptidases with good selectivity and high potency. The 

behavior of boronic acid moieties in aminoboronic acids will also be discussed. In particular, we have 

found that boronic acids can activate proximal carboxylic acids, priming them for intramolecular 

nucleophilic attack to generate borylated lactams. Computational studies of this boron-mediated lactam 

formation will be discussed. Furthermore, we have extended the synthesis of aminoboronic acids to 

solid-phase to afford peptide-based aminoboronic acids. These novel compounds can serve as 

molecular probes or carbohydrate binding moieties. Lastly, a collaboration with Merck will be discussed, 

in which high-throughput experimentation was employed for the asymmetric hydrogenation of boryl 

enamides to afford chiral aminoboronic acids.   

 

1 Diaz, D.B.; Yudin, A.K. Nature Chemistry. 2017, 9, 731-742 
2 Diaz, D. B.; Scully, C. C. G.; Liew, S. K.; Adachi, S.; Trinchera, P.; St. Denis, J. D.; Yudin, A. K. 
2016, 55, 12659-12663 
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Transition-Metal Free Synthesis of Oxazocine Scaffolds 

 

Heather Lam, Marcus Wegmann, Zafar Qureshi, Mark Lautens* 

Davenport Laboratories, University of Toronto, 80 St. George St. Toronto, ON M5S 3H6 

 
 

 
 

Major advances both in drug discovery and in our understanding of unfamiliar 
chemical reactivity result from the studies of novel compounds. However, traditional 
synthesis of new chemical frameworks is often tedious, requiring the use of multiple steps 
to obtain the desired compounds. In the Lautens group, domino catalysis has emerged 
as an ideal strategy for making these complex compounds. The domino catalysis method 
combines multiple catalytic reactions into a single-step procedure, which minimizes the 
need for workup and purification of intermediates. This approach offers an added 
advantage especially when the intermediates are unstable and too reactive to be isolated. 
In this presentation, we explore new variants in the area of domino catalysis with the goal 
of eliminating the need for expensive metal catalysts, while seeking to trap short-lived 
intermediates generated from simple starting materials in order to synthesize complex 
nitrogen-containing oxazocine scaffolds.  
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Diselenide Cross-linking of Oligonucleotides Between 2’-Deoxy-6-selenoinosine 

Chris Liczner, Vincent Grenier, Dr. Christopher Wilds* 

Department of Chemistry and Biochemistry, Concordia University, Montreal, Quebec, Canada 

The chemical modification of nucleic acids, achieved through organic synthesis, can enhance 

the properties of these molecules and expand their range of applications. For example, incorporation 

of selenium in DNA has been shown to be a powerful approach to aid in the X-ray crystallographic 

determination of nucleic acid structures by assisting with solving the phase problem. Selenium is a 

heavy atom of choice due to its efficient anomalous scattering, resemblance to oxygen and the many 

sites available for modification such as the sugar, phosphate backbone and nucleobase. Our lab was 

initially interested in expanding the incorporation sites of selenium in an oligonucleotide through the 

synthesis of a nucleobase modified 2’-deoxyinosine (dI). The novel d6SeI phosphoramidite was 

synthesized and incorporated into an oligonucleotide by solid-phase synthesis. Unexpectedly, after 

deprotection of the sequence, spontaneous diselenide cross-linking between two non-complementary 

DNA strands was observed. This cross-link, which has not been observed before for other selenium 

nucleobase modified nucleic acids, is readily formed in aerobic conditions. Moreover, it is quickly and 

quantitatively removed under mild reducing conditions. These diselenide cross-linked nucleic acids 

promise to be a powerful addition to the toolbox of stimuli responsive materials that function as a 

dynamic molecular switch. Additionally, it opens up a facile synthetic route to site-specific cross-

linking of oligonucleotides (or conjugation to other biomacromolecules) while having the added 

advantage of facilitating the determination of high-resolution structures by X-ray crystallography. 
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Highly Regioselective Gold-Catalyzed Formal Hydration of Propargylic gem-Difluorides 
as a Synthetic Equivalent to the Selective Deoxofluorination of 1,3-Diketones 

 
Jean-Denys Hamel*, Tatsuru Hayashi, Mélissa Cloutier, Paul R. Savoie, 

Olivier Thibeault, Meggan Beaudoin and Jean-François Paquin 
 

Département de chimie, Université Laval, Québec, QC, Canada G1V 0A6 
 

The deoxofluorination of ketones and aldehydes is a powerful strategy for the introduction of a 
difluoromethylene unit (-CF2-) into organic molecules. However, it represents a severe challenge 
when applied to 1,3-diketones, as side reactions prevail over the formation of the targeted 3,3-
difluoroketones (2). An alternative method for their synthesis would be highly desirable, and we 
hypothesized that the Au-catalyzed hydration of propargylic gem-difluorides (1) would fulfill this need. 
We anticipated that the strong electron-withdrawing effect of the fluorine atoms would favour one 
isomer over the other by imposing a significant electronic bias, which is now backed up by 
preliminary DFT calculations. While initial experiments carried out with water as the nucleophile failed 
to give the desired product, methanol was shown to add to 1 in a highly regioselective manner when 
paired with in situ-generated Ph3PAuOTf. All in all, the transformation performs well and stays 
regioselective, disregarding of the nature of the R1 and R2 substituents (i.e., alkyl, aryl or H). 
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Mitochondria Alkylation and Cellular Trafficking Mapped with a Lipophilic BODIPY–Acrolein 

Fluorogenic Probe 

Richard Lincoln, Lana E. Greene, Wenzhou Zhang, Sheena Louisia, and Gonzalo Cosa*  

Department of Chemistry and Center for Self-Assembled Chemical Structures (CSACS-CRMAA), 

McGill University, 801 Sherbrooke Street West, Montreal, Quebec H3A 0B8, Canada 

 

Protein and DNA alkylation by endogenously produced electrophiles, is associated with the 

pathogenesis of neurodegenerative diseases, to epigenetic alterations, and to cell signaling and redox 

regulation.1 In this presentation, I will show how we have exploited the sensitivity of BODIPY 

fluorescence intensity to the presence of an unsaturation at the meso-position2 toward reporting on 

Michael addition reactions between cellular proteins and an electrophile warhead. We have prepared 

a fluorogenic BODIPY–acrolein probe, AcroB,3 which undergoes a >350-fold fluorescence intensity 

enhancement concomitant with protein adduct formation. AcroB enables a direct quantification of 

single post-translational modifications occurring on cellular proteins via recording fluorescence bursts 

in live-cell imaging studies. In combination with super-resolution imaging,4 protein alkylation events 

may be registered and individually counted, yielding a map of protein–electrophile reactions within the 

cell lipid milieu, occurring predominately in the mitochondria. AcroB further enables tracing alkylated 

proteins through the cell endo- and exocytic pathways, and may help elucidate key aspects of 

mitochondria electrophile adduct excretion and recycling. 

(1) Rudolph, T. K.; Freeman, B. A.; Sci. Signaling 2009, 2, re7. 

(2) Lincoln, R.; Greene, L. E.; Bain, C.; Flores-Rizo, J. O.; Bohle, D. S.; Cosa, G.; J. Phys. Chem. B, 

2015, 119, 4758–4765. 

(3) Lincoln, R.; Greene, L. E.; Zhang, W.; Louisia, S; Cosa, G.; J. Am. Chem. Soc., 2017, In Press. 

DOI: 10.1021/jacs.7b08615. 

(4) Roeffaers, M. B.; et al; Angew. Chem. Int. Ed. Engl., 48, 2009, 9285-9289. 
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Abstract 

 

C-Linked mannosides for inhibiting E-coli FimH Adhesion: new insights into the binding site 
interactions 

Leila Mousavifar and René Roy* 
Department of Chemistry, UQAM, PharmaQAM, C.P.8888, Center-Ville, Montreal, Qc, H3C 3P8 

 

       Antagonists of the uropathogenic Escherichia coli type-1 fimbrial adhesin (FimH) are recognized 

as attractive alternatives for antibiotic therapies and prophylactic strategies against acute and 

recurrent bacterial infections. 

       In this study, C-linked α-D-mannopyranosides possessing aromatic aglycones were investigated 

to fit within the hydrophobic pocket of the FimH Tyrosine gate (Tyr48-Tyr137). The results were 

summarized into a set of structure-activity relationships to be used toward FimH-targeted inhibitor 

design. Alkene linkers afforded improved affinity and inhibitory potential, because they could provide 

favorable binding interactions with hydrophobic side chains located in the middle of the tyrosine gate.1 

       Of particular interest was a C-mannoside derivative, prepared by a Heck reaction between a 

family of aryl iodides and C-allyl α-D-mannopyranoside. One of them, an ortho-substituted biphenyl 

aglycone, showed an affinity enhancement in the nM range. Docking of its high-resolution NMR 

solution structure to the FimH adhesin indicated that it could present its ortho-substituted phenyl ring 

directly in contact with isoleucine-13 (Ile13), located in the clamp loop that undergoes conformational 

changes under shear force exerted on the bacteria upon binding to its receptor.1 Molecular dynamic 

simulations confirmed that a subpopulation of the C-mannoside conformers were able to interact in 

this secondary binding site of FimH, thus unraveling a new mode of binding, useful in the design of 

potent inhibitors against the E. coli adhesion. 

 

 
Figure 1: The NMR-derived solution conformation of C-linked ortho-biphenyl a-D-mannopyranoside 
superposed in the FimH active site. (PDB: 4auy). 

 

1. Mousavifar, L et al. Sites for Dynamic Protein-Carbohydrate Interactions of O- and C-Linked 
Mannosides on the E. coli FimH Adhesin. Molecules, 2017, 22, 1101. 
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Rapid Development of Potent and Selective CBP Inhibitors 
 

Sarah M. Bronner,* Jeremy Murray, F. Anthony Romero, Kwong Wah Lai, Vickie Tsui, Patrick 
Cyr, Maureen H. Beresini, Gladys de leon Boenig, Zhongguo Chen, Edna F. Choo, Kevin R. 
Clark, Terry D. Crawford, Hariharan Jayaram,  Susan Kaufman, Ruina Li,  Yingjie Li, Jiangpeng 
Liao, Xiaorong Liang, Wenfeng Liu, Justin Ly, Jonathan Maher, John Wai, Fei Wang,  Aijun 
Zheng,  Xiaoyu Zhu,  Steven Magnuson, Discovery Chemistry, Genentech, Inc. 
bronner.sarah@gene.com 

Inhibition of the epigenetic regulator cyclic adenosine monophosphate response element 
binding protein, binding protein (CBP) and its paralogue adenoviral E1A binding protein 
of 300 kDa (P300) offers a promising strategy in oncology. Intrigued by the therapeutic 
potential of CBP, we sought to develop an exquisitely potent, selective, and orally 
bioavailable inhibitor of the bromodomain of CBP. This presentation will disclose the 
evolution of chemical matter that led to the identification of highly advanced CBP 
inhibitor GNE-781 as well as our strategy to develop a structurally diverse backup series. 
Our strategy utilized a structure-based drug design approach in which the 
tetrahydroquinoline motif present in our lead inhibitor was appended onto a variety of 
pharmocophores identified through an HTS screen or from literature. The resulting 
chemically diverse CBP inhibitors proved to be suitable starting points for rapid lead 
optimization.  
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Title: Peptidomimetic Synthesis by Transannular Cyclization and Iodoacetoxylation 
N. D. Prasad Atmuri and William D. Lubell* 
Département de Chimie, Université de Montréal, P.O. Box 6128, Station Centre-ville, 
Montréal, Québec H3C 3J7, Canada. 
 
Abstract: Constrained dipeptide surrogates are useful for mimicry of peptide turn 
conformations to study relationships between structure and biological activity.1 Our 
presentation describes a stereo-controlled ring-closure metathesis (RCM)-transannular 
lactam cyclization strategy that gives functionalized azabicyclo[X.Y.0]alkanone amino 
acids possessing different ring sizes (e.g., 5,5-, 5,6-, 6,4-, 6,5-, 6,6-, and 7,5) from their 
8–10-member macrocyclic dipeptide lactams.2 Macrocyclic lactams were made by 
coupling respectively vinyl-, allyl-, homoallyl- and homohomoallylglycine building blocks 
followed by RCM.3,2b Mechanistic studies revealed the influence of a hypervalent reagent, 
solvent and ring size on the products from transannular cyclization.  Moreover, 
iodoacetoxylation of the lactams gave a second form of peptidomimetic. X-ray 
crystallographic and spectroscopic analyses of the macrocycles and bicycles 
demonstrate their potential to mimic the central residues of ideal type I, II', II and VI b-
turns.  
 

 

References:  
1. (a) St-Cyr, D. J.; García-Ramos, Y.; Doan, N.-D.; Lubell, W. D. Peptidomimetics I; 
Topics in Heterocyclic Chemistry, Vol. 48; Lubell, W. D., Ed.; Springer-Berlin Heidelberg; 
Germany, 2017; pp 125−176. (b) Hanessian, S.; Auzzas, L. Acc. Chem. Res. 2008, 41, 
1241. 
2. (a) Atmuri, N. D. P.; Reilley, D. J.; Lubell, W. D. Org. Lett. 2017, 19, 5066. (b) Atmuri, 
N. D. P.; Lubell, W. D. J. Org. Chem. 2015, 80, 4904. (c) Surprenant, S.; Lubell, W. D. 
Org. Lett. 2006, 8, 2851.  
3. Atmuri, N. D. P.; Lubell, W. D. Org. Synth. 2015, 92, 103.  
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Please consider the following abstract for an oral presentation.  If this is not possible, I would like to 
give a poster presentation. 

 
 
 
 
 

A General Approach to Intermolecular Arene C-H Bond Carbonylation to Ketones via Catalytic 
Aroyl Triflate Formation 

 
R. Garrison Kinney, Jevgenijs Tjutrins, Gerardo M. Torres, Nina Jiabao Liu, Omkar Kulkarni and 

Bruce A. Arndtsen* 
 

Department of Chemistry, McGill University, 801 Sherbrooke Street W, Montreal, Qc, Canada H3A 

0B8 

 
The development of metal catalyzed methods to functionalize inert C-H bonds has become a 
dominant research theme in the past decade as an approach to efficient synthesis.  Palladium 
catalysis has proven to be quite fruitful in this area with the ability to activate C-H bonds and directly 
install useful functionality.  However, the incorporation of carbon monoxide into such reactions to form 
valuable ketones has to date proven a challenge, despite its potential as a straightforward and Green 
alternative to Friedel-Crafts reactions.  This presentation will discuss a new approach to palladium 
catalyzed C-H bond functionalization, where carbon monoxide is employed to drive the generation of 
high energy electrophiles. This offers a method to couple the useful features of metal catalyzed C-H 
functionalization (stable and available reagents) and electrophilic acylations (broad scope and 
selectivity), and synthesize ketones from simply aryl iodides, CO and arenes.  Notably, the reaction 
proceeds in an intermolecular fashion, without directing groups, and at exceptionally low palladium 
catalyst loadings.  Mechanistic studies show that the reaction proceeds via the unprecedented 
catalytic build-up of potent electrophiles: aroyl triflates.   
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Scaffold Guided Genomic Mining of Natural Product Analogues  

Dragos Chiriac and Avena Ross*, Department of Chemistry, Queen’s University, Kingston, ON, K7L 
2S8, avena.ross@chem.queensu.ca  

A large majority of pharmaceuticals on the market contain a scaffold stemming from natural products, 
of which a sizeable number were discovered in bacteria. Bacterial natural products are synthesized by 
a series of enzymes, which are encoded together in the genome to form biosynthetic gene clusters 

(BGC). I am developing a bioinformatics tool dubbed Analogous Cluster Comparison Information 
Overview (ACCIO) that mines bacterial genomes for BGCs encoding similar natural product scaffolds, 

allowing identification of new members/analogues of existing molecular families. ACCIO is based on 
the principal that a set of core enzymes is responsible for the production of a natural product scaffold  
while tailoring domains append additional modifications. Using ACCIO I am investigating the 

prodiginines, a class of molecules with anti-cancer and anti-fungal properties, to find novel analogues 
that employ unique biosynthetic chemistry.  

 

Poster 1

41

mailto:avena.ross@chem.queensu.ca


Title: Photochemical Cobalt-Catalyzed C-H Functionalization of Heterocycles  

Jean-Christophe Grenier-Petel, Shawn K. Collins  

Université de Montréal 

Abstract:C-H Bond functionalization of benzoxazole is made possible via cobalt catalysis employing 

either a carbazole-based organic photocatalyst, or an iridium-based transition metal photocatalyst. 

Optimization of the reaction conditions to promote addition to alkynes will be described. 
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Glycodendrimers as anti-adherence inhibitor against Pseudomonas aeruginosa 

in cystic fibrosis 

 

Shady Shojaeeasl, René Roy 

Department of chemistry, University of Quebec in Montreal, Montreal, QC, H2X2J6, 
roy.rene@uqam.ca 

 

Synthesis of three different multivalent poly-functional glycodendrimers with 9, 18 & 36 galactoside 

moieties on scaffold by consideration of onion peel strategy through propargyl aminooxy dendrons by 

using click chemistry and imine coupling leads to first generations. Also synthesize of new G0 

galactodendrimer by using three prepared different aldehyde cores (3-mer, 6mer &12 mer) which will 

be attached to aminooxy galactopyranoside resulting to form stable oxime bonds which are potentially 

strong in pharmaceutical applications. This advantage possesses their high efficiency as inhibitors and 

anti-adhesive in anti-adhesion therapy against pathogenic colonization of Pseudomonas aeruginosa. 

Moreover, this efficiency will be resulted through glyco-protein interaction due to their stronger affinities 

towards pathogens in comparison to sugar functional groups existing on epithelial host cells. 

Pseudomonas aeruginosa causes the serious infection by biofilm formation sticking to hosts cells which 

are resistant to treatments and the infection diminishes temporarily in presence of some antibiotics like 

ciprofloxacin. In this project, galactopyranoside dendrimers have been designed as super branched 

molecules with strong affinity towards PA pathogens due to their multivalencies as a role of anti-

adhesive and inhibitors through multivalent carbohydrate-protein interactions. They, themselves, are 

responsible for targeting Pseudomonas aeruginosa pathogen due to their multivalences. Through this 

project strategy the numbers of periphery functionalities have the direct proportional to the number of 

core moieties of the dendrimers. 
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Visible Light Palladium Catalyzed Carbonylation: Conversion of Aryl Halides into Acid 
Chlorides. Gerardo M. Torres and Bruce A. Arndtsen*. Department of Chemistry. McGill University, 
801 Sherbrooke St. West, Montréal, QC, H3A 0B8. <bruce.arndtsen@mcgill.ca> 
 

Recent work in the field of photoredox catalysis has led to a rapid development of new methodologies 
in organic synthesis. In particular, the interplay of Ir and Ru photocatalysts with visible light has been 
applied to a diverse range reactions such as cross coupling, aerobic oxidations, amination, 
trifluoromethylation, halogenation, selective C-H sp3 bond activation, and others. These results have 
generated a new interest to study the photochemical reactivity of transition metal complexes with visible 
light, which is a cheap and green source of energy. Inspired by this and related work, we are developing 
a new method for the generation of acid chlorides via photochemical chlorocarbonylation. Our 
preliminary results demonstrate that a photochemical pathway significantly accelerates the oxidative 
addition step compared to the thermal reaction, and allows catalysis under much more mild conditions, 
as well as the use of aryl bromides as reagents. Overall, these will provide a new and general method 
to synthesize acid chlorides without high energy, synthetic chlorinating agents, and instead via the atom 
economical combination of organic halides and carbon monoxide.   
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Towards Chemoselective Arylation Reactions of Peptides Using 
Triarylbismuthines 

Martin Hébert, Adrien Le Roch, Francis Pinsonneault, Marie-Jeanne 
Archambault, Alexandre Gagnon* 

Département de Chimie, Université du Québec à Montréal, C.P. 8888, Succ. 
Centre-Ville, Montréal, Québec, Canada, H3C 3P8 

 

 

 

 

 

The development of new chemoselective methods for peptide modification 
is essential to study their function. Insertion of "tags" that possess groups that 
can be studied by mass spectrometry of by spectroscopy can facilitate the study 
of targeted peptides. Bismuth is a heavy metal with low toxicity. Due to their 
weak C-Bi bonds, organobismuth compounds can be used to transfer organic 
groups due to a variety of nitrogen, oxygen and carbon nucleophiles. Over the 
past decade, our group developed a series of methodologies to realize 
new cross coupling reactions between aryl groups and heteroatoms, catalyzed 
by copper (II) acetate in the presence of a base. Azoles, aminoalcohols 
or phenols have thus been arylated using these procedures. 

In this presentation, we will illustrate how the methodologies developed in our 
group involving triarylbismuthines were transposed to amino 
acids, demonstrating that tyrosine, histidine, cysteine and tryptophane have the 
highest intrinsic reactivity. We will then present our results on the 
chemoselectivity of this reaction in the context of small peptides and show how 
the protocol can be applied to the chemoselective arylation of tyrosine in small 
polypeptides. 
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Resensitization of Bacteria to an Innate Antibiotic Secreted by Macrophages  

Dustin Duncan, Fabien Hammerer, Justin Chang, Karine Auclair, McGill University, Montreal, QC 
 

 

Antibiotic resistance is a global health crisis. If current trends in antibiotic resistance 
continues, these superbugs are expected to kill more people per year than cancer by 
2050. Many of the drugs developed are modifications of old drugs, which leads to rapid 
acquisition of resistance in bacteria. Therefore, it is necessary to develop new targets 
and new methods of attacking bacterial infections. Additionally, it is essential to find 
targets that are less prone to developing antibiotic resistance. This work showcases a 
novel method of targeting bacteria by re-sensitizing them to the human innate immune 
system. This re-sensitization is only possible under high stress, nutrient poor conditions 
such as those found in macrophages. Therefore, this method reduces the likelihood of 
the bacteria developing resistance to these resensitizers. 
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Miconazole analogues: synthesis and application as agents that inhibit bacterial biofilm 
formation. 

J. Tessier <jeremie.tessier.1@umontreal.ca>, M. Golmohamadi, K. J. Wilkinson and A. R. 
Schmitzer*$ 

Departement de chimie, Universite de Montreal, 2900 Boul. Edouard Montpetit, Montreal, Quebec, 
Canada  

In the biofilm form, bacteria are more resistant to various antimicrobial treatments. In a biofilm, 
bacteria can also survive harsh conditions and withstand the host's immune system. Therefore, there 
is a need for new treatment options to treat biofilm-associated infections. Currently, research is 
focused on the development of antibiofilm agents that are nontoxic, as it is believed that such 
molecules will not lead to future drug resistance. Here, we discuss our recent results on antibiofilm 
agents and different approaches to inhibit/disperse biofilms. We designed and synthesized 
Miconazole analogues bearing an hydrophobic moiety that facilitates extracellular polymeric 
substance penetration, leading to a greater ability to destroy the biofilm. Our structural modifications 
result in a higher solubility of the drug, which leads to a better membrane penetration.These new 
antibiofilm agents, have the potential to disperse bacterial biofilms in vivo and could positively impact 
human medicine in the future.  
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Precise Synthesis of Molecularly Defined Conjugated Oligomers and Polymers 

Authors: Sara Abuadas, Derek J. Schipper* 

 

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 previously not accessible. A dehydration type reaction was discovered 

in the Schipper group, in which thiazole N-oxide dimerizes in the presence of a 

base eliminating a molecule of water. Various conjugated small molecules as 

well as conjugated polymers were synthesized using this reaction. 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). 

 

 

 

 

 

     

 

    Scheme 1: General synthetic scheme  
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1. Chingle, R.; Proulx, C.; Lubell, W.D. Acc. Chem. Res. 2017, 50 (7), 1541-1556. 

2. Marsault, E. ; Peterson, M. L. J. Med. Chem. 2011, 54 (7), 1961–2004. 

3. Angew.Chem.Int. Ed. 2017, 56 (22), 6284–6288. 

 

Dynamic Chirality in the Mechanism of Action 
of Allosteric CD36 Modulators of Macrophage 
-Driven Inflammation 
 

Ragnhild G. Ohma, Emma Daneliusb, Ahsanullaha, Dilan Mulumbac, Mate Erdelyib, Huy Ongc, W. D. 
Lubella*. 

a Department of Chemistry, Université de Montréal, Montréal, Quebec, Canada. b Faculty of Pharmacy, Université de 
Montréal, Montréal, Quebec, Canada. c Uppsala University, Uppsala, Sweden. *E-mail: william.lubell@umontreal.ca. 

 

Employing a semicarbazide as an amino amide surrogate in which the backbone CH is replaced by 

nitrogen, linear azapeptides have become drugs, due in part to enhanced stability and protease 

resistance1. Macrocyclic peptides attract interest for drug development, because they can stabilize 

active conformers, and improve affinity, selectivity, stability and cell-membrane permeability2. 

Addressing the need for synthetic methods to enhance cyclic peptide diversity with control over 

geometry, charge and functional groups to probe and improve biological activity, we reported synthesis 

of azacyclopeptides (1) by Cu-catalyzed Mannich addition on aza-propargylglycine residues using the 

so-called 'A3-coupling' of aldehyde, alkyne and amine components (Scheme 1)3. Targeting the cluster 

of differentiation 36 receptor (CD36) because of its implication in diseases featuring chronic 

inflammation, azacyclopeptides were identified that exhibited unprecedented CD36 binding affinity and 

ability to reduce the overproduction of nitric oxide, an important marker of inflammation produced by 

macrophages when stimulated by the Toll-like receptor-2 agonist fibroblast-stimulating lipopeptide3. 

Our presentation will describe structure-activity relationships and conformational analyses that provide 

insight into the conformational requirements for azacyclopeptide CD36 modulator activity. 

 

Scheme 1. A3 macrocyclization in the solid-phase synthesis of azacyclopeptide. 
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Glycodendrimers as novel anti-adherent agents against E.coli biofilms 

  

Célia Sehad, Tze Chieh Shiao, Laamya M. Sallam and René Roy*, Department of Chemistry,  

Université du Québec à Montréal, Montréal, QC, H2X 2J6, roy.rene@uqam.ca 

 

An efficient study of carbohydrate-protein interactions was achieved using a 

multivalent glycodendrimer library. Different dendrimers with varied peripheral sugar valencies and 

spacers provided an arsenal of potential novel therapeutic agents that could be useful for better 

specific action and greater binding affinity. Highly efficient click chemistry represents the basic 

method used for the synthesis of these glycodendrimers. To this end, we use cores of varying sugar 

densities ranging from 2 to 12, having propargylated scaffolds to attach azido mannopyranoside 

derivatives. These carbohydrates have been designed to fight E.coli urinary infections, by inhibiting 

the formation of bacterial biofilms, thus neutralizing the adhesion of FimH lectins type 1, present at 

the tip of their pilis, to the multiantenary oligomannosides on the glycoproteins 

receptors (uroplakin 1a) on the uroepithelial tissues. 
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Computational mechanistic study of catalytic amination reactions 
using rhodium dimers and N-mesyloxycarbamtes. 

 
Emna Azek, Matthias Ernzerhof* and Hélène Lebel*  

Département de Chimie, Université de Montréal 

 
Catalytic amination reactions with transition metals via nitrenes species1 is an 
interesting alternative synthetic approach to classic procedures for the preparation of 
functionalized amines, aziridines and sulfilimines. Although, many synthetic applications 
of these reactions have been developped, their mechanistic investigation remains 
limited. A computational mechanistic study of catalytic amination reactions using 
Rh2(OAc)4, with N-sulfonyloxycarbamates as nitrenes species precursors,2 was thus 
investigated by the Density Functional Theory (DFT). The surfaces of potential energy 
of insertion reactions of rhodium-nitrenes species into C-H bonds and alkenes were 
examined. Furthermore, the mechanistic study was extended to the catalytic 
sulfimidation reaction. In this study, some mechanistic hypotheses have been 
elucidated, while other reactions key parameters were highlighted. In this presentation, 
experimental and kinetic studies will be reported, as well as different possible reactions 
pathways.  

 
1. Ramirez, T. A.; Zhao, B.; Shi, Y. Chem. Soc. Rev. 2012, 41, 931. 2. (a) Lebel, H.; Mamani Laparra, L.; 
Khalifa, M.; Trudel, C.; Audubert, C.; Szponarski, M.; Dicaire Leduc, C.; Azek, E.; Ernzerhof, M. Org. 
Biomol. Chem. 2017, 15, 4144. (b) Lebel, H.; Trudel, C.; Spitz, C. Chem. Commun. 2012, 48, 7799. (c) 
Lebel, H.; Piras, H. J. Org. Chem. 2015, 80, 3572. 

[Rh]N
R

OMs
+

nitrene species

nitrenoid complex

[Rh] NR

[Rh] NR

[Rh] NR
X

XR1 R2

X R1R2

NR

X=C-H, C=C
R1R2

SR1 R2

OMs

R=COOR'

S R1R2

NR

[Rh]
RN S R1

R2

OMs

C-H amination
Aziridination

Sulfimidation

Poster 11

51



Synthesis and Evaluation of Benzotriazepinone Allosteric Modulators of the Urotensin II 

Receptor. 

 

Antoine Douchez,a David Chatenetb and William D. Lubella 

aDepartment of Chemistry, Université de Montréal, Montréal, PQ, Canada. bINRS–Institut Armand-

Frappier, Laval, PQ, Canada. 

 

The urotensin II receptor (UT) and its two endogenous cyclic peptide ligands (urotensin II and 

urotensin II-related peptide (UII and URP, H-Glu-Thr-Pro-Asp- and H-Ala-c[Cys-Phe-Trp-Lys-Tyr-

Cys]-Val-OH) have been targeted to develop treatments of atherosclerosis and pulmonary arterial 

hypertension.1 In these efforts, selective UT modulators have become desirable to differentiate the 

roles of UII and URP. For example, certain pyrrolo[3,2-e][1,4]diazepin-2-ones were previously 

shown to modulate selectively the potency (EC50) and efficacy (EMax) of UII and URP in a rat aortic 

ring ex vivo bioassay, likely because of their potential to mimic a -turn conformation at the Trp-

Lys-Tyr motif shared by UII and URP.2,3  Our presentation will describe the synthesis and 

bioactivity of achiral benzotriazepin-2-one UT modulators that mimic the Tyr-Lys-Trp motif. A 

diversity-oriented method was used to synthesize 25 benzotriazepin-2-one by a route featuring 

chemoselective alkylations.4 Examination of their agonist and antagonist activity at UT in an ex 

vivo rat aortic ring bioassay identified benzotriazepin-2-ones having selective UT modulator 

activity on hUII and URP.  

                                                           
1 Kaye, D. M.; Krum, H. Nat. Rev. Drug Discovery, 2007, 6, 127−139.  
2 Haensele, E.; Mele, N.; Miljak, M.; Read, C.M.; Whitley, D.C.; Banting, L.; Delépée, C.; Sopkova-
de Oliveira Santos, J.; Lepailleur, A.; Bureau, R.; Essex, J.W.; Clark, T. J. Chem. Inf. Model., 
2017, 57,298-310 
3 Dufour-Gallant, J.; Chatenet, D.; Lubell, W. D. J. Med. Chem. 2015, 58, 4624−4637. 
4 Douchez, A.; Lubell, W. D. Org. Lett., 2015, 17, 6046–6049. 
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Aldehyde catalysis: hydrolysis of organophosphorus compounds 

 
Bin-Jie Li, Ryan Simard, Claudia EI-Nachef, Philippe Lemire and André M. Beauchemin*  
Centre for Catalysis Research and Innovation, Department of Chemistry and Biomolecular 
Sciences, University of Ottawa, Ottawa, ON, K1N 6N5. 
 
Organocatalysis has emerged as a reliable strategy for the construction of organic molecules, 
with several different activation modes emerging from a transient covalent bond between a 
substrate and the catalyst. Aldehydes are typically reagents in organocatalytic reactions, but 
can also serve as catalysts. Recently, our group has been interested in using aldehydes as 
catalysts for various chemical transformations, such as asymmetric hydroamination,1 and 
hydration2 or hydrolysis reactions.3 Noticing an opportunity to catalyse reactions of organo-
phosphorous reagents, we have been exploring the use of two activation modes: electrophilic 
catalysis, and catalysis through temporary intramolecularity. Results obtained for these two 
modes of activation will be presented.  
 

 
 
1. 1) M. J. MacDonald, D. J. Schipper, P. J. Ng, J. Moran and A. M. Beauchemin, J. Am. Chem. Soc., 2011, 

133, 20100-20103. 2) N. Guimond, M. J. MacDonald, V. Lemieux and A. M. Beauchemin, J. Am. Chem. 
Soc., 2012, 134, 16571-16577. 

2. S. Chitale, J. S. Derasp, B. Hussain, K. Tanveer and A. M. Beauchemin, Chem. Commun., 2016, 52, 13147-
13150. 

3. B.-J. Li, R. D. Simard and A. M. Beauchemin, Chem. Commun., 2017, 53, 8667-8670. 
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Synthesis of N-Oxyureas via Substitution and Cope-Type Hydroamination Reactions with O-
Isocyanate Precursors 

Meredith A. Allen,† Ryan A. Ivanovich,† Dilan E. Polat, and André M. Beauchemin* 

Centre for Catalysis Research and Innovation, Department of Chemistry and Biomolecular Sciences, 
University of Ottawa, 10 Marie-Curie, Ottawa, ON, K1N 6N5, Canada. 
 

ABSTRACT: Isocyanates are common reagents for synthetic chemists, however, their heteroatom-
substituted analogs are much rarer within the literature. Undesired trimerization and Lossen 
rearrangement have previously prevented controlled use of oxygen-substituted isocyanates (O-
isocyanates). By using masked O-isocyanates, the concentration of the reactive intermediate is 
reduced, and the previously deterrent side reactions are minimized. In this poster, we will show that N-
oxy-carbamate O-isocyanate precursors facilitate access to valuable N-oxyureas via the addition of 
amines onto O-isocyanates. Reaction optimization results will be presented, showing the importance 
of the masking groups and oxygen-substituents on the reactivity. Application of this reactivity to a new 
variant of Cope-type hydroamination will also be presented.
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Simultaneous Sorting and Alignment of Single-Walled Carbon Nanotubes 

Serxho Selmani, Derek Schipper* 

 

The alignment and sorting of carbon nanotubes remain 

challenging and industrially significant fields of research. 

Single-walled carbon nanotubes (SWNTs) are an 

excellent candidate for replacing silicon in electronic 

devices due to their superior charge carrier mobility, heat 

dissipation and lower band gap.1 Although a number of 

methods succeed at satisfactorily solving one of these 

challenges, a single method that solves both, in one step, 

remains elusive. Furthermore, many of the current alignment methods are “top-down” approaches, 

relying on external forces to achieve alignment or sorting which limits their potential for improvement. 

We have designed an organic film from the “bottom-up” which is capable of simultaneously aligning 

SWNTs and sorting them based on diameter and length, with no external forces being applied. The film 

takes advantage of the ability of triptycenes to selectively bind to SWNTs as well as their tendency to 

align in a liquid crystal solution. Through this method we have been able to align carbon nanotubes 

with a standard deviation of 23.5° while selecting for larger diameter (1.59 nm) and longer length (1.83 

µm). 

1. Baughman, R. H., Zakhidov, A. A. & de Heer, W. A. Science 297, 787-792 (2002). 
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Rhodium-Catalyzed Asymmetric Conjugate Alkynylation/Aldol Cascade for the Formation of α-

acyl-β-alkynylcyclohexanols 

Choo, K.-L., Lautens, M.*, Department of Chemistry, University of Toronto, Ontario, M5S 3H6, 

mlautens@chem.utoronto.ca 

Domino reactions are important from an economical and ecological standpoint by enabling rapid 
construction of complex molecular scaffolds without isolation of intermediates. In this regard, the 
nucleophilic conjugate addition/electrophilic trapping reaction sequence has been widely explored as a 
method for the simultaneous formation of multiple bonds and stereocenters. Here we describe an 
enantioselective and diastereoselective rhodium-catalyzed methodology to synthesize highly 
functionalized α-acyl-β-alkynylcyclohexanols via a conjugate alkynylation/aldol cascade. The scope of 
these reactions will be presented, along with selected derivatizations to demonstrate the synthetic utility 
of the products. 
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Synthesis of primary amine HX salts from halides and ammonium hydroxide in 
continuous flow chemistry. 

 
Alexanne Bouchard, Clément Audubert and Hélène Lebel 

Département de chimie, Université de Montréal 
 

 
Primary amines are versatile building blocks in synthetic chemistry. If there are numerous 
methodologies to synthesize primary amine, most of them required the formation of an 
intermediate. The use of ammonia has already been described for the direct amination of 
halides; however, because of its poor nucleophilicty, long reaction time was required and 
the subsequent formation of secondary amines was observed. Herein, we report a simple 
and efficient continuous flow synthesis of primary ammonium salts from halides and 
ammonia in water. Continuous flow chemistry enables a reaction time of only 10 minutes, 
with good to excellent yields and no significiant formation of secondary amine. Volatile 
amines were produced and easy to isolate due to the formation of the ammonium salt. In 
addition to a variety of aliphatic halides with various functional groups, other electrophiles 
such as epoxydes and aromatic halides were also compatible with the reaction conditions. 
Furthermore, a in-line set-up enables the formation of amides and pyrazoles from the 
corresponding halide in an automated process which gives the possiblity of a large scale 
and automated short synthesis.  
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Cu-Based Sensitizers for Photocatalysis 
Clémentine Minozzi, Jean-Christophe Grenier-Petel, Antoine Caron, Jeffrey 

Santandrea and Shawn K. Collins*  Université de Montréal  

 
Photocatalysis has had a significant impact on chemical synthesis. To 
demonstrate the viability of copper-based photocatalysts, a library of 50 
complexes derived from bisphosphines and diamines was easily prepared and 
evaluated in five different transformations covering three mechanistically distinct 
photocatalytic reaction types: photoredox, proton-coupled electron transfer and 
energy transfer. New heteroleptic complexes based upon the bisphosphine 
BINAP were discovered and displayed generally high efficiency across all 
reaction types.   
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Catalytic Substitution/Cyclization Sequences of Blocked O or N- Isocyanates: 

Synthesis of 1‑Alkoxy(Amino)benzimidazolones and 1-Alkoxy(Amino)-3,4-

dihydroquinazolin-2(1H)-ones 
 

Qiang Wang, Jing An and André M. Beauchemin*  
Centre for catalysis Research and Innovation, Department of Chemistry and Biomolecular 
Sciences, University of Ottawa, Ottawa, ON, K1N 6N5 
 
Abstract: Isocyanates have broad applicability in organic synthesis. These versatile 
intermediates are precursors to amides, carbamates and ureas, which are common motifs in 
an array of biologically active compounds. However, catalytic reactions involving isocyanates 
need further development and reactions involving blocked (masked) isocyanates are 
extremely rare. For example, in coupling reactions with KOCN Buchwald and co-workers 
reported that reactions forming blocked isocyanates led to higher yields and wider range of 
functional groups comparing to isocyanates. This may be attributed to lower concentration of 
isocyanates in reaction medium. Despite many examples of heterocyclic compounds 
syntheses using transition metal catalysts with isocyanates, transition metal catalyzed 
reactions using rare O or N-substituted isocyanates are severely underdeveloped. However, 
the strong binding affinity of blocked O or N- Isocyanates motifs with transition metal is a 
challenge. Herein, we summarized our recent progress on catalytic substitution and cyclization 
sequences of blocked O or N-substituted isocyanates in the presence of copper catalyst and 
will show that many heterocyclic compounds are readily accessible through this strategy. 
 

 
 

1. a) Vincent-Rocan, J.-F.; Beauchemin, A. M. Synthesis 2016, 48, 3625. b) Vincent-Rocan, 
J.-F.; Ivanovich, R. A.; Clavette, C.; Leckett, K.; Bejjiani, J.; Beauchemin, A. M. Chem. 
Sci. 2016, 7, 315. 
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 A “radical” access to pentafluorosulfanyl- and trifluoromethyl-containing heterocycles. A. 

Gilbert, J. Desroches, C. Houle and J.-F. Paquin*, CCVC, PROTEO, Département de chimie, 

Université Laval, Québec, QC, Canada, G1V 0A6  

On the one hand, fluorinated compounds and heterocycles have found applications in several fields 

of chemistry in the past years. Therefore, the preparation of fluorinated heterocycles is also of 

interest. On the other hand, the pentafluorosulfanyl group (SF5) is often referred to as a “super 

trifluoromethyl group (CF3)”. Indeed, the SF5 group is bulkier, more lipophilic, more electron-

withdrawing, and more stable than its trifluoromethylated analogue. Those characteristics make the 

incorporation of this group interesting in medicinal chemistry, agrochemistry and material sciences. It 

even has been name the «substituent of the future».1 In that context, we have developed a new 

access to pentafluorosulfanyl- and trifluoromethyl-containing heterocycles using a radical cyclization 

from acyclic precursors.2,3 The present reaction offers an alternative method to access a large variety 

of CF3-containing dihydrobenzofurans and indolines, and it represents the first access to those SF5-

containing heterocycles. We also showed that the oxidation of these heterocycles into benzofurans 

and indoles is possible. 

 

(1) Thayer, A.M. Chem. Eng. News 2006, 84, 27.   

(2) (a) Hemelaere, R.; Desroches, J.; Paquin, J.-F. Org. Lett. 2015, 17, 1770. (b) Forcellini, E.; 

Hemelaere, R.; Desroches, J.; Paquin, J.-F. J. Fluorine Chem. 2015, 180, 216. (c) Desroches, J.; 

Forcellini, E.; Paquin, J.-F. Eur. J. Org. Chem. 2016, 4611.  

(3) Desroches, J.; Gilbert, A.; Houle, C.; Paquin, J.-F. Synthesis, 2017, in press.  

Poster 20

60



QOMSBOC 2017 

Abstract Submission 

 

Name: Egor Larin 

University: University of Toronto 

Research Group: Lautens Group 

Position: Graduate Student 

Format Preference: Oral Presentation preferred but a poster otherwise 

 

Abstract: 

Enantioselective Rhodium-Catalyzed Synthesis of 3,3-Disubstituted Oxindoles 

YoungJin Jang, Egor M Larin, Professor Mark Lautens 

The oxindole motif is found in numerous bioactive molecules and natural products. Thus, the synthesis of 

highly enantioenriched oxindoles remains an important area of research. Transition-metal-catalyzed syntheses 

of these valuable substrates are efficient, atom-economical and convenient as it allows multiple bond 

formations in one step. Previous palladium-catalyzed methods relied on in situ enolate formation via a 

moisture-sensitive strong base, and we aimed to develop a milder route to these compounds using a rhodium 

catalyst. Herein, the presentation will describe a rhodium-catalyzed reductive cyclization leading to 3,3-

disubstituted oxindoles with high enantiocontrol and in an aqueous media. 

 

 

  

 

Jang, Y.J.; Larin, E.M.; Lautens, M. Angew. Chem. Int. Ed. 2017, 56, 11927-11930. 
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Abstract 

 

C-Linked mannosides for inhibiting E-coli FimH Adhesion: new insights into the binding site 
interactions 

Leila Mousavifar and René Roy* 
Department of Chemistry, UQAM, PharmaQAM, C.P.8888, Center-Ville, Montreal, Qc, H3C 3P8 

 

       Antagonists of the uropathogenic Escherichia coli type-1 fimbrial adhesin (FimH) are recognized 

as attractive alternatives for antibiotic therapies and prophylactic strategies against acute and 

recurrent bacterial infections. 

       In this study, C-linked α-D-mannopyranosides possessing aromatic aglycones were investigated 

to fit within the hydrophobic pocket of the FimH Tyrosine gate (Tyr48-Tyr137). The results were 

summarized into a set of structure-activity relationships to be used toward FimH-targeted inhibitor 

design. Alkene linkers afforded improved affinity and inhibitory potential, because they could provide 

favorable binding interactions with hydrophobic side chains located in the middle of the tyrosine gate.1 

       Of particular interest was a C-mannoside derivative, prepared by a Heck reaction between a 

family of aryl iodides and C-allyl α-D-mannopyranoside. One of them, an ortho-substituted biphenyl 

aglycone, showed an affinity enhancement in the nM range. Docking of its high-resolution NMR 

solution structure to the FimH adhesin indicated that it could present its ortho-substituted phenyl ring 

directly in contact with isoleucine-13 (Ile13), located in the clamp loop that undergoes conformational 

changes under shear force exerted on the bacteria upon binding to its receptor.1 Molecular dynamic 

simulations confirmed that a subpopulation of the C-mannoside conformers were able to interact in 

this secondary binding site of FimH, thus unraveling a new mode of binding, useful in the design of 

potent inhibitors against the E. coli adhesion. 

 

 
Figure 1: The NMR-derived solution conformation of C-linked ortho-biphenyl a-D-mannopyranoside 
superposed in the FimH active site. (PDB: 4auy). 

 

1. Mousavifar, L et al. Sites for Dynamic Protein-Carbohydrate Interactions of O- and C-Linked 
Mannosides on the E. coli FimH Adhesin. Molecules, 2017, 22, 1101. 
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Glycolaldehyde: An Efficient Prebiotic Catalyst 
 

Claudia El-Nachef, Binjie Li, Aidan T. Pezacki and André M. Beauchemin* Department of Chemistry 
and Biomolecular Sciences, CCRI, University of Ottawa, Ottawa, ON, K1N 6N5 
  

Catalysis via temporary intramolecularity is a strategy to facilitate and accelerate difficult 
intermolecular reactions (by up to 108). This is significant in a prebiotic ("Origin of Life") 
context as it can address the low concentration issue in intermolecular reactions and 
dictate the evolution of molecular complexity by accelerating difficult reactions. Herein, 
we study the glycolaldehyde as a model carbohydrate and a potential prebiotic 
aldehyde catalyst in two prebiotically relevant reactions: hydrations and hydrolyses. As 
a key prebiotic reagent or catalyst that can be regenerated as part of the autocatalytic 
formose reaction, we will report on the catalytic activity of this aldehyde for the hydration 
of α-aminonitriles (Strecker adducts) and for the chemoselective hydrolysis of 
organophosphorus compounds containing the P(=O)NH motif.  
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Monitoring	Enzyme	Activity	at	the	Nanoscale	with	DNA	Probes	

Scott	G.	Harroun,1	Arnaud	Desrosiers,1,2	Alexis	Vallée-Bélisle1,2	

1) Laboratory	of	Biosensors	&	Nanomachines,	Département	de	chimie,	Université	de	Montréal,	Montréal,	QC,	Canada	
2) Département	de	biochimie	et	médecine	moléculaire,	Université	de	Montréal,	Montréal,	QC,	Canada	

	

Several	studies	have	recently	reported	enhanced	diffusion	of	enzymes	during	exothermic	catalysis,	but	
explaining	this	phenomenon	remains	controversial.	How	does	heat	produced	at	the	active	site	affect	the	
enzyme	and	surrounding	medium?	Is	the	enzyme’s	structure	destabilized?	These	questions	are	a	matter	
of	debate.	Here	we	employ	programmable	DNA	switches	to	measure	structural	destabilization,	and	
possibly	local	temperature	rise,	in	the	vicinity	of	an	enzyme.	The	unfolding	temperature	of	DNA	stem-
loops	can	be	readily	tuned	by	varying	their	nucleobase	composition.	By	attaching	a	
fluorophore/quencher	pair	at	the	extremities	of	these	stem-loops,	we	obtain	a	library	of	fluorescent	
switches	that	can	act	as	nanothermometers.	We	selected	a	DNA	switch	with	optimal	signal	sensitivity	
around	37°C,	and	anchored	it	onto	an	enzyme	via	the	strong	biotin-streptavidin	interaction.	We	then	
measure	the	effects	of	heat	released	during	enzyme	catalysis	by	monitoring	fluorescence	variation.	
Alkaline	phosphatase	was	chosen	because	its	conversion	of	para-nitrophenylphosphate	to	para-
nitrophenol	is	highly	exothermic,	and	this	enzyme	undergoes	enhanced	diffusion	during	this	reaction.		
We	find	that	the	DNA	switches	attached	to	the	enzyme	are	destabilized	during	enzyme	catalysis,	while	
control	DNA	switches	not	attached	to	the	enzyme	(i.e.	free	in	solution)	do	not	undergo	destabilization.	
Along	with	distance-dependent	destabilization,	these	results	suggest	that	enzyme	activity	may	
destabilize	structures	located	in	their	near	vicinity.	

Poster 24

64



Synthesis of Polycyclic Compounds via a One-Pot Cascade Sequence 

Huy Tran, Alyson Poyser, and Prof. Louis Barriault 

Centre for Catalysis, Research and Innovation, Department of Chemistry and Biomolecular Sciences, 

University of Ottawa, Ottawa, Ontario, Canada 

 

 
 

Terpenoids are one of the largest groups of natural products known. Many of which are of great 

interest in the search and development of medicinally relevant compounds by both academic and 

private pharmaceutical groups. A new one-pot cascade sequence to generate synthetically 

challenging polycyclic molecules is proposed, which possess moieties that are present throughout 

many terpenoid natural products such as sphaeropsidin C, and steroidal compounds: Jaborolactone 

P, withanolide E, and betulinic acid. Under thermal or Lewis acidic conditions, the first Diels-Alder 

cycloaddition occurs. A gold-phosphine catalyst is then employed to selectively enable a 6-endo-dig 

cyclization. Lastly a second Diels-Alder reaction is performed to generate the third ring. Work is 

currently underway in optimizing enantioselective Diels-Alder methodology via chiral Lewis acid 

catalysis and improving the regioselectivity of the gold cyclization through ligand optimization. 
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Palladium-Catalyzed Norbornene-Mediated ortho-Amination ipso-Amidation: Dual C–N Bond 

Formation in the Catellani Reaction 

Andrew Whyte, Maxwell E. Olson, and Mark Lautens*  

Davenport Research Laboratories, Department of Chemistry, University of Toronto, Toronto M5S 3H6, 
Canada 

 

 

Palladium-catalyzed C–N couplings are ubiquitous in the synthesis of medicinally relevant molecules. 

The Catellani reaction is a versatile reaction to polyfunctionalize aryl iodides by accessing ortho 

positions using norbornene as a temporary directing group. Recent advances in the Catellani reaction 

have opened a new route to nitrogenate aromatic rings using electrophilic nitrogen sources. This work 

exploits the electrophilic nature of O-benzoylhydroxyamines to install secondary cyclic amines at the 

ortho position, in tandem with an intramolecular amidation. The products, ortho-aminated 

dihydroquinolinones, are generated in low to good yields and are valuable frameworks in medicinal 

chemistry. This work represents a shift in the Catellani reaction towards carbon-heteroatom bond 

formation and highlights the challenge of competing intra- vs intermolecular reactions.  
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Improvement of single walled carbon nanotube alignment utilizing sonochemistry 

Author(s): Monika Kulak, Sergio Selami, Derek Schipper 

Department of Chemistry, University of Waterloo, 200 University Avenue West, Waterloo, ON, N2L 3G1 

mrkulak@uwaterloo.ca 

 

Previously, the Schipper group has depicted that an extended triptycene network can functionalize 

iTO surfaces that can lead towards SWNT alignment in a relatively straightforward process. It has 

now been demonstrated that alignment can be further augmented using sonication and these studies 

have been expanded onto silicon functionalized surfaces. However, though the degree of alignment 

increases, the length of tubes also appears to increase with increasing time of sonication. Henceforth, 

a balance is determined between sonication time and degree of orientation. Various solvent 

categories have been attempted; nevertheless, the most significant alignment was observed for 

samples sonicated in the original SWNTs solution provided by NanoIntegris (Boisbriand, Quebec). 

This study demonstrates the outstanding application of organic synthesis towards solving single-

walled carbon nanotube alignment, a significant solution to a problem in nanotechnology.  
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Pd-Catalyzed Carbonylative C-H Bond Functionalization of Arenes with Aryl and Vinyl Triflates 
 

Yi Liu, Bruce A. Arndtsen* bruce.arndtsen@mcgill.ca  
Department of Chemistry, McGill University, 801 Sherbrooke Street West, Montreal, Quebec H3A 

0B8, Canada. 

 

Pd catalyzed C-H functionalization is an important field and has shown great impact in the past 

decade.  Nevertheless, these can be limited in their ability to incorporate reaction functionalities such 

as carbon monoxide to generate ketones. We have recently reported an alternative method for 

carbonylative C-H bond functionalization, where palladium catalysis is employed to generate high 

energy aroyl triflates electrophiles that can react directly with arenes to generate ketones. These 

reactions have to date employed aryl iodides as reagents in concert with a triflate salt.  A more 

efficient method would be the direct carbonylation of aryl and vinyl triflates. This poster will describe 

the palladium/Xantphos catalyzed functionalization of pyrroles to generate ketones from aryl- or vinyl-

triflates and CO. The transformation using vinyl triflates is believed to proceed via the in situ formation 

of the corresponding vinoyl triflates, while the reaction with aryl triflates requires a catalytic amount of 

Cl- source, which may suggest the generation of aroyl chloride intermediates.  
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Total Synthesis of Neomarchantin A: Key Bond Constructions Performed Using Continuous 

Flow Methods 

Émilie Morin, Michaël Raymond, Amaury Dubart, Shawn K. Collins*, Department of Chemistry, 

Université de Montréal, Montréal, Qc, H3T 1J4, shawn.collins@umontreal.ca 

Neomarchantin A is a member of the bisbibenzyl family of natural products 

isolated from the Chinese herb Marchantia polymorpha. Their synthesis 

typically employs a challenging macrocyclization often requiring large 

excesses of reagents, high dilution and/or slow addition of the substrate. 

Our group has a longstanding interest in improving macrocyclization 

reactions. We report a synthesis of neomarchantin A employing a catalytic 

ring closing metathesis reaction and Chan-Evans-Lam C-O coupling in 

continuous flow using a gas-liquid reactor as the key steps.  
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Continuous Flow Diazotisation of Amines. 
 

Clément Audubert and Hélène Lebel 
Département de chimie, Université de Montréal 

 
 
Diazo compounds are valuable reagents for many synthetic transformations. However, 
the use of these compounds is limited due to their explosive and toxic nature. To 
overcome these safety issues, continuous flow processes and in situ methods to 
synthesize diazo compounds have been developed. For example, Trimethylsilyl-
diazomethane (TMSCHN2) is a widely-used synthetic reagent with high levels of toxicity.1 
We have previously reported that the diazotization of TMSCH2NH2 afforded TMSCHN2 
via a continuous flow process using 1,3-propyldinitrite.2 The synthetic utility of 
trimethylsilyldiazomethane was demonstrated in various reactions including methyl-
esterification. Alternatively, a new continuous flow protocol of esterification involving the 
in situ diazotization of methylamine with 1,3-propanedinitrite in THF has been developed.3 
The synthesis of methyl esters was achieved in high yields from a variety of carboxylic 
acids. The protocol was extended to alkyl amines, including isopropylamine and 
cyclohexylamine, to produce various substituted esters in high yields with an excellent 
functional groups tolerance. Mechanistic investigations have revealed the reaction to 
proceed through a transient diazonium species rather than a diazo intermediate. This oral 
presentation will present details of both the synthesis TMSCHN2 and the in situ 
diazotization of amine for the synthesis of esters.  
 

 
 

1	Podlech,	J.	J.	Prakt.	Chem.	1998,	340,	679-682.;	Shioiri,	T.;	Aoyama,	T.;	Snowden,	T.	EROS	2006.	
2	Audubert,	C.;	Gamboa	Marin,	O.	J.;	Lebel,	H.	Angew.	Chem.,	Int.	Ed.	2017,	56,	6294-6297.	
3	Audubert,	C.;	Lebel,	H.	Org.	lett.	2017,	19,	4407-4410.	

																																																								

R1 N+
N

RCOO-

R1 N+
N-

R2

R1 NH2

R2
R2

OHR

O

OR

O R2

R1

ONO ONO tR: 20 min

90 °C

Poster 30

70



DNA-protein conjugates for electrochemical biosensing applications 

Xiaomeng Wang,1 Alexis Vallée-Bélisle1,2 
1Laboratoire de Biosenseurs & Nanomachines, Département de Chimie, et 2Département de 
Biochimie et Médecine Moléculaire, Université de Montréal, Montréal, Québec, Canada 

Protein-oligonucleotide conjugates (POCs) possess unique properties with broad applications 
ranging from biomedical diagnostic assays to fundamental research on molecular recognition. The 
future of this class of molecules is bright, but the tools for making them are far from generic. 
Different approaches of conjugation, including non-covalent and covalent attachment, typically 
require modification of the protein. Here, we explore a cheap and universal covalent labelling 
approach to synthesize a wide range of POCs from non-modified proteins. By using a 
heterobifunctional cross-linker, we have successfully attached a thiol-modified, redox-labeled 
single-stranded DNA (ssDNA) to lysine residues of a bacterial fimbriae protein. Using careful 
choice of reaction conditions (e.g. stoichiometry, time, buffer), we show that we can synthesize a 
range of conjugated proteins containing different numbers of DNAs. Future efforts will investigate 
site-specific labelling for different research topics in our lab. Possible approaches to achieve this 
goal include kinetic control, or by using a NTA-labeled ssDNA1 that can non-covalently attach to a 
poly- hisdine tag on a protein. This ssDNA1 will hybridize with an ester-functionalized ssDNA2 which 
will then react with the spatially proximate lysine on the protein, followed by displacement of 
ssDNA1 to leave the covalently-attached ssDNA2. 
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Phase Separation Macrocyclization in a Complex Pharmaceutical Setting: Application toward 

the Synthesis of Vaniprevir  

Éric Godin, Anne-Catherine Bédard, Michaël Raymond, and Shawn K. Collins*  

Département de Chimie, Centre for Green Chemistry and Catalysis, Université de Montréal, CP 6128 

Station Downtown, Montréal, Québec, H3C 3J7 Canada 

 

 

Macrocycles are often found in Nature making them a class of molecules of great interest in organic 

chemistry. Unfortunately, their synthesis is often difficult due to the competitive intermolecular 

reactions during the macrocyclization step. The common strategy to overcome potential 

oligomerization involves the use of slow addition and high dilution conditions. Our group has 

developed a macrocyclic Glaser-Hay coupling of terminal alkynes via a phase separation strategy 

which allows macrocyclization at high concentrations without the need for slow addition. Herein, we 

present the application of the method toward a complex macrocycle synthesis. Vaniprevir is a 20-

membered ring synthetic macrocycle developed by Merck & Co in 2010 which shows hepatitis C virus 

(HCV) NS3/4a protease inhibition. This macrocycle has been approved in 2014 (Japan) for treating 

hepatitis C and is in clinical trial (phase III) in the USA. 
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Characterization of the common terminal condensation enzyme involved in prodiginine and 
tambjamine biosynthesis 
 
Katherine Picott, Ella DeKemp and Avena Ross*, Department of Chemistry, Queen’s University, 
Kingston, ON, K7L 3N6, avena.ross@queensu.ca 
 
Prodiginine and tambjamine type natural products have many different analogues that have been 
isolated from various species of bacteria. These molecules all display a variety of bioactivities including 
tumour suppressant, anti-malarial, and antibiotic1. Despite the distinct structures both prodiginines and 
tambjamines undergo similar bifurcated biosyntheses. The final step of their biosynthesis involves the 
condensation of a conserved intermediate (MBC) and an intermediate specific to the analogue, this 
reaction is catalyzed by a unique enzyme2. Very little is known about these enzymes, as no past studies 
have been able to purify and test the enzyme on its own. Our aim is to determine and compare the 
kinetics and reaction mechanism of these enzymes, and to explore the potential of creating novel 
analogues in vivo. In this poster, we explore our progress in the purification and characterization of 
each of the condensation enzymes from prodiginine and tambjamine biosynthetic pathways, isolated 
from Pseudoalteromonas rubra and P. citrea respectively.  

	
1. Darshan, N. & Manonmani, H. K. Prodigiosin and its potential applications. J. Food Sci. Technol. 52, 5393–5407 (2015). 
2. Hu, D. X., Withall, D. M., Challis, G. L. & Thomson, R. J. Structure, chemical synthesis, and biosynthesis of prodiginine natural products. Chem. 

Rev. 116, 7818–7853 (2016). 
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Novel Organotrichlorosilane Surface Chemistry Towards Covalent Surface Tethering of His-

tagged Proteins for Biosensor Applications 

Edmund Chan, Anastasios Kavouris, Michael Thompson* (mikethom@chem.utoronto.ca)  

Department of Chemistry, University of Toronto, Ontario, Canada M5S 3H6 

Over the past years, our laboratory has pioneered a variety of novel organotrichlorosilane 

molecules, which spontaneously form ordered molecular assemblies onto various hydroxylated and 

oxide-bearing surfaces allowing for subsequent on-surface functionalizations with important biological 

molecules for biosensor and biomedical applications.  To date, we managed to develop such surface 

modifiers bearing chemical functionalities capable of selectively and covalently attaching sulfhydryl-

bearing and amino-bearing biomolecules post-assembly (via formation of disulfide bonds and amide 

bonds, respectively).1–4  Currently, we are interested in developing organotrichlorosilane surface 

modifiers terminating in head groups that are capable of selectively and covalently attaching imidazole 

and their analogues.  The approach will be useful for the future covalent on-surface immobilization of 

His-tagged proteins and is ultimately applicable to immobilizing protein-based biorecognition elements 

at end-on orientations onto surfaces of biosensor platforms in an efficient manner. 

 

 

 

(1)  Blaszykowski, C.; Sheikh, S.; Benvenuto, P.; Thompson, M. New Functionalizable 
Alkyltrichlorosilane Surface Modifiers for Biosensor and Biomedical Applications. Langmuir 
2012, 28 (5), 2318–2322. 

(2)  Chan, E.; Jackson, N.; Mathewson, A.; Galvin, P.; Alamin Dow, A. B.; Kherani, N. P.; 
Blaszykowski, C.; Thompson, M. Surface Modification of Piezoelectric Aluminum Nitride with 
Functionalizable Organosilane Adlayers. Appl. Surf. Sci. 2013, 282, 709–713. 

(3)  Benvenuto, P.; Neves, M. A. D.; Blaszykowski, C.; Romaschin, A.; Chung, T.; Kim, S. R.; 
Thompson, M. Adlayer-Mediated Antibody Immobilization to Stainless Steel for Potential 
Application to Endothelial Progenitor Cell Capture. Langmuir 2015, 31 (19), 5423–5431. 

(4)  Neves, M. A. D.; Blaszykowski, C.; Bokhari, S.; Thompson, M. Ultra-High Frequency 
Piezoelectric Aptasensor for the Label-Free Detection of Cocaine. Biosens. Bioelectron. 2015, 
72, 383–392. 
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Directed Oxidation of Thiazoles for use in Conjugated Material Synthesis 

Geoffrey S. Sinclair, Derek J. Schipper 

University of Waterloo 

Conjugated materials represent an important next-step for solar cell, transistor and light-emitting diode 
technologies. However, there currently exists a number of drawbacks in the traditional synthetic routes 
employed for this class of material including; synthetic complexity of monomers, poor tolerance of 
heteroaromatic groups, and toxic byproducts. We have recently developed a novel method for the 
synthesis of thiazole-containing conjugated polymers that proceeds via the dehydration coupling of two 
thiazole N-oxides to yield only water as the byproduct. However, preparation of the N-oxide monomers 
under mild oxidation conditions has proven to be difficult due to factors including: the instability of 2-
unsubstituted N-oxides at > 30 °C, side-reactions, limited substrate scope and general low oxidation 
yields. We have therefore developed a new activating group strategy in the form of a hydroxyalkyl group 
that is able to address each of the issues involved with the oxidation step.  Upon oxidation, the activated 
thiazole N-oxide will then be able to proceed directly to the dehydration reaction without the need for 
additional steps.  
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Title: Restoring Chloroquine Efficacy and Determination of its Mechanism 
Authors: Benita Kapuku, Prof Scott Bohle 
McGill University 
 
Abstract: 
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. 
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Small Molecule Recognition of Guanine Quadruplexes for Targeted Anticancer Applications 

C.E. Miron,a M. Chen,a J.-L. Mergny,b A. Petitjean*a 

aDepartment of Chemistry, Queen’s University, Kingston, Canada 
bARNA laboratory, IECB, Université de Bordeaux, CNRS UMR5320, INSERM U1212, Pessac, France 

In recent years, artificial recognition of non-duplex nucleic acid architectures has emerged as a valid 

strategy for modulating their regulation of essential biological processes. Such architectures include 

guanine quadruplexes (G4s), which form in vivo in guanine-rich DNA and RNA.[1] The formation of G4 

in telomeres blocks telomerase activity, thereby preventing the process by which cancer cells become 

immortalized.[2] Structurally diverse G4s also form in oncogene promoter regions, where they regulate 

cancer development.[2] Small molecule recognition of G4s through π-π stacking and/or groove-binding 

interactions can stabilize these transiently folded architectures (Fig. 1), leading to desireable outcomes 

such as downregulated telomerase activity and/or oncogene expression, sensitization of cancer cells 

to radiation, and cancer cell death.[3] We recently developed a promising family of high affinity G4 

ligands that offer excellent selectivity for G4 over duplex DNA. The quantification of G4-ligand 

interactions by fluorescence-based techniques and additional structural information on these 

interactions provided by spectroscopic methods will be discussed. 

 
Figure 1. Guanine quadruplex formation via stacking of hydrogen-bonded guanine quartets occurs 

in the presence of monovalent cations. Binding of ligands to G4 can stabilize the folded architecture.  

[1] a) G. Biffi, S. Balasubramanian et al., Nat. Chem. 2013, 5, 182; b) H. J. Lipps, D. Rhodes, Trends 

Cell Biol. 2009, 19, 414. 

[2] a) T. A. Brooks, S. Kendrick, L. Hurley, FEBS J. 2010, 277, 3459; b) S. Neidle, J. Med. Chem. 2016, 

59, 5987; c) J. W. Shay, W. E. Wright, Nat. Rev. Drug Discov. 2006, 5, 577. 

[3] P. Merle, A. Petitjean, J.-M. Lehn, J.-L. Mergny et al., Mol. Cancer Ther. 2011, 10, 1784. 
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The Development of a New Isoquinoline Synthesis 

Xiang Ji, Zheng Huang, Jean-Philip Lumb 

Department of Chemistry, McGill University 

801 Sherbrooke Street West, QC H3A 0B8, Canada 

The structure of isoquinoline can be found in numerous natural alkaloids and pharmaceutical 

products. However, a general and efficient synthetic method is still under development. In 

this poster, we will present an improved Pomeranz-Fritsch method using the mild activation 

of acetals with a bulky Lewis acid-base combination recently developed in our group. The 

advantage of avoiding using strong acid for the acetal activation results in good functional 

group compatibility. The product 1,2-dihydroisoquinoline can be then diversified into different 

classes of isoquinoline molecules, which provide a rapid construction of a library of potential 

biologically active compounds.  
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Palladium Pre-Catalyst for Direct Arylation Polymerization. 
 
Rafael A. Mirabal, Derek J. Schipper 
 
Department of Chemistry, University of Waterloo 
 
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. By utilizing a Buchwald type 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 
allowed for the controlled generation of poly(9,9-dioctyl-2,7-fluorene-alt-2,2’bithiophene) 
(PFBT) with a high Mn and 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. 
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Access to Enantiopure Cyclopropylboronates via a Non-oxidative Work-up for the 

Dioxaborolane-mediated Cyclopropanation Reaction 

 

Saher Hasan Siddiqui, Chandrasekhar Navuluri and André B. Charette* 

 

Département de Chimie, Université de Montréal, C.P. 6128, Succursale Centre-Ville, 

Montréal, Québec H3C 3J7, Canada 

 

 

 

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. A robustness test of various base-sensitive 

functionalities was implemented via Glorius’s rapid functional group assessment 

methodology. The developed method is applicable for the related halocyclopropanation 

reactions mediated by the chiral dioxaborolane ligand. 

 

 

 

 

 

Poster 40

80



Exploring	  the	  conformational	  effects	  of	  amide	  surrogates	  in	  cyclic	  peptides	  	  
	  
Solomon	  Appavooa,	  Takuya	  Kajia,	  Sarah	  Hilla,	  John	  Frosta,	  Conor	  Scullya,	  Andrei	  Yudin*a	  	  
	  
aDavenport	  Research	  Laboratories,	  Department	  of	  Chemistry,	  University	  of	  Toronto,	  80	  St.	  
George	  St.,	  Toronto,	  M5S	  3H6,	  Canada	  
	  
	  
	  
Peptide	  macrocycles	  have	  found	  use	  in	  many	  areas	  of	  chemical	  science.	  The	  spatial	  
preorganization	  of	  multiple	  binding	  elements	  and	  their	  large	  surface	  areas	  make	  macrocycles	  
applicable	  to	  numerous	  molecular	  recognition	  events.	  They	  can	  be	  used	  to	  drug	  previously	  
intractable	  targets	  such	  protein-‐protein	  interactions,	  bind	  metal	  ions	  or	  small	  organic	  
molecules,	  or	  aggregate	  to	  form	  a	  variety	  of	  nano-‐structures.1	  Conformation	  is	  recognized	  as	  
the	  primary	  determinant	  of	  chemical,	  physical	  and	  biological	  properties	  of	  peptides.	  
Incorporation	  of	  structural	  constraints	  into	  peptide	  macrocycles	  can	  allow	  for	  optimization	  of	  
their	  properties	  through	  stabilization	  of	  single	  conformation.	  In	  September	  of	  2016,	  our	  lab	  
reported	  a	  protocol	  for	  the	  cyclization	  of	  linear	  peptides.	  This	  reaction	  introduces	  an	  aromatic	  
1,3,4-‐oxadiazole	  (ODZ)	  and	  an	  endocyclic	  amine	  (reduced	  amide)	  into	  the	  backbone	  of	  the	  
resulting	  macrocycles2	  (Scheme	  1).	  Using	  a	  combination	  of	  state-‐of-‐the-‐art	  NMR	  techniques	  and	  
molecular	  dynamics	  simulations,	  we	  have	  determined	  that	  the	  combination	  of	  oxadiazole	  and	  
amine	  stabilizes	  an	  intramolecular	  network	  of	  hydrogen	  bonds	  that	  rigidifies	  the	  resultant	  
macrocycles.	  We	  have	  found	  this	  hydrogen	  bonding	  network	  increases	  passive	  membrane	  
permeability	  and	  allows	  for	  chemoselective	  modification	  of	  the	  macrocycle	  backbone.	  	  
	  

	  	  
	  
	  
	  
	  
	  
	  
	  

	  
	  
1.	  Yudin,	  A.K.	  Chem.	  Sci.	  2015,	  6,	  30	  	  	  
2.	  Frost,	  J.R.;	  Scully,	  C.;	  Yudin,	  A.K.	  Nat.	  Chem.	  2016,	  8,	  1105	  	  	  
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CYP3A4 cooperativity investigation via the bioconjugation of natural 
ligands 

J. Ducharme, K. Auclair 

McGill University, Department of Chemistry, 801 Rue Sherbrooke Ouest, 

Montréal, QC H3A 0B3, k.auclair@mcgill.ca 

 

Cytochrome P450 (CYPs) consists of a large family of hemoproteins 

catalyzing essential oxidation reactions to the biosynthesis of endogenous 

substances (steroids, lipids, vitamins). They also include some of the most 

important enzymes involved in drug and xenobiotic metabolism. As such, CYPs 

are known to be involved in numerous drug-drug interactions and have also been 

implicated in drug resistance and xenobiotic toxicity. Human CYP3A4 alone is 

involved in the metabolism of ~50% of all drugs in the clinics. Interestingly, this 

enzyme displays novel cooperative behaviour, attributed in part to its large and 

flexible active site, which has been shown to simultaneously bind multiple 

substrate molecules. To get a better understanding of this particularity of 

CYP3A4, we propose a way to covalently attach various substrate-like molecules 

in the enzyme binding-site and investigate their impact on catalytic efficiency and 

cooperativity. This will help isolate the effect of the different substrates bound 

and give insight on how each of them impacts the overall activity of CYP3A4. 

Such information will help understand drug metabolism better and contribute to 

our general knowledge in enzymology.  
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Enantioselective Diels-Alder Reactions of Unsaturated Oxazolidinones 

Catalyzed by Chiral Iron-Bipyridine Complexes 

 

 

The Diels-Alder reaction is one of the most straightforward and atom economical methods to 

construct chiral six-membered carbocyclic compounds in organic chemistry. Iron salts combined 

with chiral 2,2’-bipyridyl ligands have been reported to catalyze the enantioselective Mukaiyama 

aldol reaction,1 and the enantioselective opening reaction of aromatic meso-epoxides with 

indoles4 and anilines.2 The present study provides attractive results in the asymmetric FeIII-

bipyridine catalyzed Diels-Alder reaction of unsaturated oxazolidinones. Among the various 

FeII/FeIII salts tested, Fe(ClO4)3·6H2O emerged as the best catalyst. High yields, good 

diastereoselectivities, and excellent enantioselectivities for the endo-cycloadduct have been 

obtained.  

 
 
 
(1) (a) Lafantaisie, M.; Plancq, B.; Mirabaud, A.; Ollevier, T. ChemCatChem. 2014, 6, 2244–2247. (b) 
Kitanosono, T.; Ollevier, T.; Kobayashi, S. Chem. Asian J. 2013, 8, 3051–3062. (c) Ollevier, T.; Plancq, B. 
Chem. Commun. 2012, 48, 2289–2291. 
(2) (a) Plancq, B.; Lafantaise, M.; Companys, S.; Maroun, C.; Ollevier, T. Org. Biomol. Chem. 2013, 11, 
7463–7466. (b) Plancq, B.; Ollevier, T. Chem. Commun, 2012, 48, 3806–3808. 

 

 

 

 

Mao Li, Virginie Carreras, Angela Jalba and Thierry Ollevier* 

Département de chimie, Université Laval, 1045 avenue de la Médecine, Québec, QC, G1V 

0A6. E-mail: thierry.ollevier@chm.ulaval.ca 
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Monitoring cellular senescence with mass cytometry active probes  
 
Rahul Rana1, Lisa Willis1, Matthew Lumba1, May Cheung2, David Hedley2 and Mark Nitz1 
 
1 Department of Chemistry, University, of Toronto, Toronto, Ontario, Canada 
2 Division of Medical Oncology and Hematology, Princess Margaret Cancer Centre, Toronto, Ontario, 
Canada 
 
Chemical modification of DNA bases in the human genome can be a catastrophic event when left 
uncorrected. The cellular response to this type of DNA damage is cell cycle arrest while remaining 
metabolic activity. The transformation to this senescent 
phenotype is irreversible and has been established as the 
biochemical hallmark of aging as cells lose their replicative and 
regeneration potential.1 Additionally, there has been emerging 
evidence suggesting senescent cells are deleterious for their 
microenvironments. Senescence-associated secretions of 
cytokines triggers pro-inflammatory signalling pathways in 
neighbouring cells.2 Over-expression of lysosomal β-
galactosidase is a key biomarker of senescence; however, the 
current methods to detect β-galactosidase activity are 
unidimensional and offer a static snapshot.3 To overcome this, 
we have developed small molecule mass cytometry (MC) 
compatible probes for β-galactosidase activity (Fig 1A)4. By 
incorporating a tellurophene group as the mass tag reporter, we 
can selectively detect senescent cells in a heterogeneous 
population using MC (Fig 1B). We have employed our probes in 
multiple senescence models and observe superior resolution 
compared to conventional methods. We look to apply our panel 
of probes for ex vivo and in vivo staining. The single mass unit 
resolution of MC enables pulsed-chase experiments with 
pharmacologically equivalent isotopologues to study changes in 
cellular senescence over time. By coupling our organotellurium 
probe with orthogonal heavy metal-tagged antibodies (>100 amu) 
we can characterize phenotypic responses with approximately 40 
biomarkers simultaneously. 
 
1. Nat. Rev. Mol. Cell Biol., 2007, 8, 729-740 
2. Cell, 2007, 130, 223-233 
3. PNAS, 1995, 92, 9363-9367 
4. Org. Biomol. Chem., 2017, 15, 6388-6392 
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Fig 1: A) Structure of activity-based β-
galactosidase probe with MC responsive 
tellurophene; B) population histograms 
of 130Te counts analyzed by CyTOF with 
RPE cells (normal cells with  low β-gal in 
purple and senescent cells with higher  β-
gal levels in green) dosed with 1. 
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“Catalyst-controlled selectivity in alkylative cross-couplings of ester electrophiles” 

Jeanne Masson-Makdissi, Stephen G. Newman* 

Department of Chemistry and Biomolecular Sciences, Centre for Catalysis Research and Innovation, 

University of Ottawa 

 

Cross-coupling reactions represent a key method for the formation of C–C bonds. In these types of 

transformations, a homogeneous transition metal catalyst mediates the coupling between an 

electrophilic partner, typically an organohalide, and a nucleophilic coupling agent. Expanding the range 

of electrophiles that can be utilized in cross-coupling reactions constitutes an important goal in the field.  

Notably, esters have recently been showed to be efficient coupling partners. In contrast to traditional 

aryl halides, esters can undergo multiple reaction pathways via cleavage of the C(acyl)–O bond (with 

or without decarbonylation), and the C(aryl)–O bond.1 Two underdeveloped areas in this emerging field 

are a thorough understanding of the factors controlling the reaction outcome (e.g., carbonyl loss or 

retention), and the ability to use alkyl nucleophiles as the coupling partner. Herein, alkylative cross-

coupling between phenyl esters and alkyl boranes is reported. Catalytic methods to select among three 

possible reaction modes are described.  

 

 

 

1) Takise, R.; Muto, K.; Yamaguchi, J. Chem. Soc. Rev. 2017,46, 5864-5888. 
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Computationally-aided design and synthesis of dual covalent inhibitors for the treatment of 
cancer  

Jessica Plescia*, Stéphane De Cesco, Gaëlle Mariaule, Nicolas Moitessier1 

1Department of Chemistry, McGill University, 801 Sherbrooke Street West, Montréal, Québec,  
H3A 0B8, Canada 
 

Cancer is a disease that affects 40% of Canadians. Several links have been found as to what could 
cause cancer or help tumors grow. This research project targets two homologous serine proteases: 
prolyl oligopeptidase (POP) and fibroblast activation protein alpha (FAP) that are linked to angiogenesis 
and tumor growth, respectively. We utilise combinations of computational methods and advanced 
synthesis to discover and develop lead compounds that would act as reversible covalent inhibitors. 
Using the virtual chemistry software developed in our lab, we have carried out virtual screenings for 
each enzyme. After virtually modifying hits from these screenings and obtaining promising synthetic 
targets, we have successfully synthesized several series of first-of-their-kind inhibitors for these two 
enzymes. Because our previous work validated chiral cyclic compounds for controlling selectivity and 
metabolic stability for POP selective inhibitors, our new chemical series are following these discoveries 
to expand our search for POP-FAP dual inhibitors.  
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Alkynedicobalt Mediated Vinylogous Nazarov Reactions 
 
Somaiah Almubayedh, James R. Green* 

 
Department of Chemistry and Biochemistry, University of Windsor, Windsor, ON, Canada, N9B 3P4, 
jgreen@uwindsor.ca 
 
Despite the extensive body of Nazarov reactions, and the more modest number of vinylogous 
Nazarov reactions, to afford 5-membered ring systems, the formation of 7-membered ring systems via 
thermal vinylogous Nazarov reactions remains elusive. Having established previously the ability of 
alkyne- Co2(CO)6 units to allow gamma carbonyl cation formation, we have investigated whether the 
alkynedicobalt function insulates the electron-withdrawing nature of the organic carbonyl from the 
distal π-system sufficiently to allow it to participate in vinylogous Nazarov reactions with electron 
deficient enones in 1 and its analogues 2-3. The scope and limitations of these and similar 
transformations will be discussed. 
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                                             Ozone-Mediated Hydrocarbon Oxidation 

Hamdi Ben Halima and Stephen G. Newman* 

Centre for Catalysis Research and Innovation, Department of Chemistry and Biomolecular Sciences, 

University of Ottawa, 10 Marie Curie, Ottawa, Ontario K1N 6N5, Canada. 

C–H functionalization reactions are causing a paradigm shift in organic synthesis by enabling site-

selective modification of ubiquitous bonds in organic compounds. C–H oxidation is a particularly 

important class of reactions that can saving many steps in a synthetic sequence vs conventional 

strategies.  These reactions are often challenging to control due to the propensity for substrates to 

undergo multiple sequential oxidations, leading to complex mixtures of products. Moreover, many 

methods use harsh, expensive stoichiometric oxidants such as DMDO to enable C–H oxidation. In 1975, 

ozone was reported as an cheap and effective method to oxidize simple hydrocarbons impregnated 

on silica gel.1 In 2014, the oxidation of cyclohexane to adipic acid using Ozone/UV light.2  Both of these 

works representing a promising step towards controllable C–H functionalization if overoxidation can 

be prevented. In this work, flow chemistry systems will be discussed that seek to overcome these 

scalability and over reactivity issues. 

 

1. Cohen, Z.; Keinan, E.; Mazur, Y.; Varkony, H. J. Org. Chem., 1975, 40 (14), pp 2141–2142 

2. Chu Hwang, K. ; Sagadevan, A. Science 2014, 346 (6216), 1495-1498 
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Synthesis and study of [azaF4]-GHRP-6 analogues as CD36 Modulators 

 

Kelvine Chignen Possi †, Mukandila Mulumba §, Samy Omri ‡, Yesica Garcia-Ramos †, Houda Tahiri ‡, 

Sylvain Chemtob ‡, Huy Ong §, William D. Lubell †* 

†Département de Chimie, ‡Département de Pédiatrie and §Faculté de Pharmacie, Université de 

Montréal, Montréal, Québec, Canada 

ABSTRACT:  

Targeting the cluster of differentiation 36 receptor (CD36) to treat chronic inflammatory conditions, our 

lab has explored azapeptide analogs of growth hormone-releasing peptide-6 (GHRP-6, His-D-Trp-Ala-

Trp-D-Phe-Lys-NH2).1,2  Co-expressed with the Toll-like receptor-2 (TLR-2)–TLR-6 complex, CD36 

plays a significant role in innate immunity.3  Our presentation will describe a study of the importance of 

the 1- and 4-position residues of [azaPhe4]-GHRP-6 analogs.  Synthesis and evaluation of a set of 25 

analogs featuring Ala1 or His1 and a variety aromatic side chains at the aza-amino acid residue in the 

4-position for their CD36 affinity, and anti-inflammatory and antiangiogenic activity, we have identified 

promising candidates that modulate CD36 mediated inflammation and antiangiogenesis.4 

 

References: 

1. Proulx, C.; Picard, E. m.; Boeglin, D.; Pohankova, P.; Chemtob, S.; Ong, H.; Lubell, W. D. J. 

Med. Chem. 2012, 55, 6502-6511. 

2.  Biagini, G.; Torsello, A.; Marinelli, C.; Gualtieri, F.; Vezzali, R.; Coco, S.; Bresciani, E.; Locatelli, 

V. Eur. J. Pharmacol. 2011, 670, 130-136. 

3. Yu, L.; Wang, L.; Chen, S. J. Cell. Mol. Med. 2010, 14, 2592-2603. 

4. Chignen Possi, K.; Mulumba, M.; Omri, S.; Garcia-Ramos, Y.; Tahiri, H.; Chemtob, S.; Ong, H.; 

Lubell, W. D. J. Med. Chem. 2017, in press. DOI: 10.1021/acs.jmedchem.7b01209. 
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Title:	Nickel	Catalyzed	Cyanation	of	a-Aryl/Allylic	Pivalate	Esters	
	
Name:	Nick	Michel,	Hyehwang	Kim,	Sophie	Rousseaux		
	
Affiliation:	University	of	Toronto,	Lash	Miller	Chemical	Laboratories,	80	st.	George	St.	Toronto,	
ON,	Canada,	M5S	3H6		
	
Abstract:	
C(Sp3)	–O	bond	functionalization	via	metal	catalyzed	cross-coupling	reactions	has	emerged	as	a	
powerful	tool	for	the	construction	of	complex	organic	frameworks.	Notably,	the	construction	of	
the	C-CN	bond	allows	for	reliable	access	to	a	wide	variety	of	functional	groups.	Our	research	is	
aimed	at	generating	C(Sp3)	–	CN	bonds	using	relatively	safe,	inexpensive,	and	readily	available	
cyanide	salts.	Our	goal	is	to	use	nickel	catalysis	to	accomplish	this	transformation,	as	it	offers	
unique	C-O	bond	disconnections,	allowing	for	the	use	of	more	mild/accessible	electrophiles.	
The	optimization,	scope	of	the	reaction,	and	the	applications	of	these	products	will	be	
discussed.		
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Formation of the N-N bond via controlled aza-Lossen 

rearrangement 
David D. Brzezinski, Dilan E. Polat, André M. Beauchemin* 

CCRI & Department of Chemistry and Biomolecular Sciences, University of Ottawa, Ontario 

 

Over 200 natural products and pharmaceuticals contain nitrogen–nitrogen bonds. While 

a variety of methods are available to form hydrazine derivatives, the formation of complex 

hydrazines is often a challenging, and step-intensive process. Perhaps surprisingly, N-N 

bonds are rarely formed via aza-Curtius, aza-Lossen, and aza-Hoffman reactions, despite 

the reliability of the parent C-N bond forming reaction. To illustrate this, there are only two 

examples of Lossen rearrangement used to form the N-N bonds.1 We speculated that the 

use of an activated hydroxyurea could perform controlled in-situ formation of nitrogen-

substituted isocyanates via aza-Lossen rearrangement. In this poster, the optimization 

and scope of poly-substituted semi-carbazides will be presented along with synthesis of 

bioactive heterocycles containing this motif. 

 

 

1 Tserng, K.-Y.; Bauer, L. J. Org. Chem. 1973, 38, 3498-3502. Tamura, Y.; Minamikawa, J. Haruki, S.; Ikeda, M. Synthesis 
1974, 5, 361-363. 
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Photochemical Intramolecular Amination for the Synthesis of Heterocycles 

Shawn Parisien-Collette, Corentin Cruché, Xavier Abel-Snape, Shawn Collins* 

Université de Montréal, Centre in Green Chemistry and Catalysis  

Previously, our group has reported the photochemical oxidation of diaryl- and 
triarylamines to form carbazoles, but the existing methods fail to promote heterocycle 
formation when starting materials possess a free amine. In the current context of 
sustainable synthesis, the development of practical photochemical amination would be a 
welcome addition to the toolbox of synthetic chemists.  

We have recently developed a photochemical continuous-flow synthesis of heterocycles 
using UV light. This methodology affords unprotected, free N-H, carbazoles, indoles and 
pyrroles. The use of low energy UV light, such as purple LED (394 nm), allow the 
formation of halogen containing carbazole, without deshalogenation of the desired 
product. In addition, we tested scale up strategies, numbering-out and numbering-up, in 
continuous-flow to improve the throughput of the reactor. Lastly, investigation of telescope 
reaction is on going to further functionalize the carbazole core. 
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Photomediated Alkylation and Reduction of Heteroarenes 

 

Montserrat Zidan, Avery O. Morris, Terry McCallum, Louis Barriault*  

University of Ottawa, Department of Chemistry and Biomolecular Sciences 

10 Marie-Curie Private, Ottawa, Ontario, Canada, K1N 6N5 

 

Heteroarene functionalization has been widely explored since the seminal work by F. Minisci in the 

1970s.1 Recent advances in this field have produced highly efficient methods with a variety of coupling 

reagents and generally require strong stoichiometric oxidants and harsh conditions. Moreover, 

hydrogenation of heteroarenes requires high pressures and specialty equipment.2 Herein, we present 

catalytic photoredox methodologies utilizing commercially available alcohols to circumvent these 

limitations.  
1 Minisci, F.; Bernardi, R.; Bertini, F.; Galli, R.; Perchiummo, M., Tetrahedron, 1971, 27, 3575-3579. 2 Rylander, P. N. Catalytic 

Hydrogenation in Organic Syntheses; Academic Press: New York, 1979. 

 

 
Scheme 1- Photoredox mediated alkylation and reduction of heteroarenes. 
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Development of a Novel Pd-Catalyzed Hydrohalogenation of 1,6-Enynes 
D. A. Petrone.; I. Franzoni.; J. Ye.; J. F. Rodríguez.; A. I. Poblador-Bahamonde*.;M Lautens*. 
Davenport Research Laboratories, Department of Chemistry, University of Toronto, Toronto, Canada; 
Department of Organic Chemistry, University of Geneva, Geneva, Switzerland 
 

 
 

 
Owing to increased environmental demands, recent efforts have been placed towards the 
development of sustainable methods for the synthesis of valuable organic molecules. Protic acids 
(HX) have been used for hydrohalogenation reactions. Unfortunately, these reagents are highly toxic, 
reactive, and often display limited functional group tolerance. In this context, our group has recently 
developed a novel Pd-catalyzed hydrohalogenation of 1,6-enynes using hydrogen halide ammonium 
salts as benign and practical HX surrogates. 
 
Careful optimization of the reaction conditions allowed the formation of highly functionalized 
halogenated dihydropyridinones in moderate to good yields. Prefunctionalization of the starting 
material is not required, as an external source allows the introduction of the halogen atom in the final 
product. This reaction was extended to both bromine and chlorine-containing counterparts, 
highlighting the first examples of C(sp3)–X (X = Br, Cl) bond-forming reductive eliminations. We also 
present the first example of transfer hydroiodination using 1-iodobutane as an alternative HI 
surrogate. Furthermore, the hydrohalogenation products were derivatized to demonstrate the value of 
these compounds as potential synthetic intermediates. 
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Electrophilic zinc homoenolates: Synthesis of cyclopropylamines from cyclopropanols and amines 
Reggie Mills, Luis Barrera Arbelaez, and Sophie Rousseaux 
Department of Chemistry, University of Toronto 
 
The trans-cyclopropylamine motif is present in several pharmaceutical products. Our group has 
discovered a zinc(II)-mediated method for pairing a cyclopropanol with an amine to generate the 
corresponding cyclopropylamine. Mechanistic evidence suggests that this occurs by ring-opening of 
the cyclopropanol to form the homoenolate, condensing the amine to form the iminium, and then ring-
closing to deliver the cyclopropylamine product. The ring-opened homoenolate is typically used as an 
electrophile in carbon–carbon bond formation, so in harnessing its electrophilic nature we are 
reversing conventional reactivity, a strategy which has little precedence in cyclopropanol chemistry. 
Our transformation proceeds with good yield and high trans-diastereoselectivity and tolerates a wide 
range of substrates. This presentation will discuss reaction development, scope, mechanistic insight, 
and application towards making (±)-GSK2879552, a lysine demethylase 1 inhibitor. 
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Palladium-Catalyzed Carbonylative Cross-Coupling Reaction Between Aryl(Heteroaryl) 
Iodides and Tricyclopropylbismuth: Expedient Access to Aryl Cyclopropylketones 
Emeline Benoit, Pr. Alexandre Gagnon Group, Université du Québec à Montréal. 
 
 Aryl cyclopropylketones represent an attractive class of versatile synthons in organic 
synthesis which are used in a multitude of transformations, including cycloadditions and homo-
Nazarov reactions. In addition, they have also been used in medicinal chemistry to prepare 
biologically active molecules. Several methods are available for the synthesis of aryl 
cyclopropylketones but they still suffer from major limitations such as the need for electronically 
rich aromatic compounds and limited functional group compatibility. To the best of our knowledge, 
aryl cyclopropylketones have never been prepared via carbonylative cross-coupling reaction. 
 Over the past decade, our group has developed efficient methods for the synthesis of 
functionalized organobismuth reagents and their use in various C-C, C-N and C-O bond forming 
reactions. Recently, we reported the palladium-catalyzed cross-coupling reaction of 
triarylbismuthines with aryl iodides under carbon monoxide atmosphere to afford diarylketones in 
moderate to excellent yields. 
 Here, our recently developed carbonylative cross-coupling reaction between 
tricyclopropylbismuth and aryl iodides will be presented. The reaction is catalyzed by a NHC-allyl 
chloride Palladium(II) catalyst, operates under simple and mild conditions, shows excellent 
functional group compatibility and affords the corresponding aryl cyclopropylketones in good to 
excellent yields. 
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Magnesium Mediated Synthesis of -Arylamines 
Purvish Patel, Sarah Hill, Sophie Rousseaux(sroussea@chem.utoronto.ca) 
University of Toronto, Department of Chemistry, 80 St. George St., Toronto, ON M5S 3H6 
 

 
 
Carbon-nitrogen bonds are highly prevalent in nature and in many biologically active compounds. In 
recent decades, the use of transition metal catalysis for the formation of C-N bonds has gained 
significant attention. Significant development has been made to develop highly efficient and sustainable 
methodology. In this context we have recently developed a method for formation of C(sp3)-N bonds 
using MgX2 salts from inert alcohol derivatives. Reaction optimization, scope, and mechanistic insight 
will be discussed in this presentation.  
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Late Stage Introduction of Quaternary Stereocentres: Total Synthesis of Puraquinonic Acid 
 
Adam H. Elmehriki and James L. Gleason 
McGill University, Department of Chemistry 
 
Quaternary stereocentres are a common, yet challenging feature encountered in the synthesis of 
natural products and biologically active compounds. This challenge becomes particularly difficult 
when two or more of the groups at the stereocentre possess similar steric and electronic 
properties. The natural product puraquinonic acid presents one such challenge, as the stereo-
defining elements are far removed from its stereocentre. Our group has previously demonstrated a 
reliable method for the construction of quaternary stereocentres, via the alkylation of a bicyclic 
thioglycolate lactam.1 This allows access to a variety of well-defined stereocentres which can be 
leveraged for the synthesis of complex targets. To further the synthetic utility of this technique, we 
herein describe advancements allowing for the rapid late stage introduction of the quaternary 
stereocentre of puraquinonic acid in the context of its total synthesis.  
 

 
 
Reference: 1) A. Arpin, J. M. Manthorpe, J. L. Gleason, Org. Lett. 2006, 8, 1359. 
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Synthesis of ν,δ-Unsaturated α-Aminoketones Using a Tandem Copper-Catalyzed Vinylation 
Reaction Followed by a Claisen Rearrangement 

 
S. Ricard*, B. Daoust**, A. Gagnon* 

* Université du Québec à Montréal; ** Université du Québec à Trois-Rivières 
 

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). Our progress on the optimization of the method, its application to different 

substrates, and the versatility of β-nitrogenated vinyl iodides will be presented. 

[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. 
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Palladium Catalyzed Carbonylation of Aryl Chlorides to Electrophilic Aroyl-DMAP Salts 

Pierre-Louis Lagueux-Tremblay, Alexander Fabrikant, Jeffrey S. Quesnel and Bruce A. Arndtsen* 

Department of Chemistry, McGill University, Montreal (QC) 

Palladium catalyzed carbonylative coupling reactions have become of growing importance in organic 
synthesis.  Relative to classical methods to prepare carbonyl-containing products with activated 
carboxylic acid derivatives, which are typically generated with synthetic, high energy reagents (e.g. 
carbodiimides (DCC), thionyl chloride, phosphorus trichloride etc), carbonylations offer a route to 
these same products using simply CO and organic halides.  However, a significant limitation of 
carbonylation reactions is their scope, since nucleophiles must add to palladium for product 
elimination.  As a result, weakly coordinating or sterically encumbered nucleophiles can be difficult to 
employ in carbonylation reactions, and often require either pressing reaction conditions or are simply 
not viable reagents.  Based on our previous studies, we developed a new carbonylation reaction of 
aryl chlorides to form electrophilic aroyl-DMAP salts.  This transformation is driven by the use of the 
large bite angle bidentate phosphine ligand, which can both stabilize palladium towards 
decomposition and, at the same time, favor product elimination.  By coupling the catalytic generation 
of these aroyl-DMAP salts with their subsequent reaction with nucleophiles, this reaction has allowed 
the application of aryl chloride carbonylation to the efficient generation of a diverse range of new 
carbonyl-containing products.  Overall, these results offer an efficient method to create electrophilic 
products from commercial reagents, and the ability to generate new classes of carbonylation products 
from aryl chlorides. 
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Solid-phase synthesis of cyclodextrin-peptide conjugates and their application for sensing of 

bile salts 

Nesrin Vurgun, Dr. Mark Nitz 

University of Toronto, 80 St. George Street, Toronto, ON M5S 3H6 

nvurgun@chem.utoronto.ca, mnitz@chem.utoronto.ca 

 

We previously reported the selective mono-acylation of heptakis-[6-deoxy-6-(2-aminoethylsulfanyl)]-β-

cyclodextrin, CD 1, through guest-mediated acyl migration1, 2. This strategy permitted the installation 

of an amine-orthogonal thiol on the primary rim, affording CD 2 in two steps with good yields and high 

purity. We envisioned the dual-functionalization of CD 2, at the primary rim amines as well as the 

thiol, would augment the utility of this scaffold by combining functional capabilities with multivalent 

presentation of recognition elements. In this work, we developed a rapid and highly modular solid-

phase strategy to introduce diversity to the CD scaffold and to access libraries of derivatives for 

analyte sensing applications. Mono-acylated CD 2 was immobilized via a disulfide bond on PEGA 

resin derivatized with 2-mercaptoisobutyric acid3. To showcase the capacity for stepwise 

functionalization, the primary rim amines of CD 2 were modified with proteinogenic amino acids 

through standard Fmoc peptide chemistry4. A library of CD-peptide trimers was synthesized and 

desired constructs were isolated in high purity. Resulting CD-peptide trimers were modified at the 

primary rim thiol with environmentally sensitive fluorophores to generate fluorescent receptors. These 

receptors were applied for the differential sensing of various bile salts, and are currently being 

investigated for the detection of elevated bile salts in human serum.  

 
 
1. Chem. Commun., 2011, 47, 8614–8616. 
2. Chem. – Eur. J., 2016, 22, 1062–1069. 
3. Int. J. Peptide Protein Res., 1993, 42, 44–52.   
4. Aust. J. Chem., 2016, 69, 328–335. 
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An asymmetric polyene cyclization via iminium organocatalysis 

Samuel J. Plamondon, Dainis Kaldre, Josephine Warnica, Nicklas O. Häggman, and James L. 

Gleason* 

Department of Chemistry, McGill University, 801 Sherbrooke St. West, Montreal, Quebec, H3A 0B8, 

Canada.  jim.gleason@mcgill.ca. 

The cationic polyene cyclization is a fundamental reaction in organic chemistry that is observed in the 

biosynthesis of steroids and other terpenes.  The reaction has been studied extensively over the past 

sixty years and has been applied to the synthesis of numerous natural products.  Our lab has 

previously developed an organocatalytic Cope rearrangement of 1,5-hexadiene-2-carboxaldehydes 

which uses a diazepane carboxylate to initiate iminium ion formation.  This reaction proceeds through 

a stepwise mechanism via a cyclohexyl cation.  We have now developed a novel polyene cyclization 

where the intermediate cation is trapped by an electron-rich aromatic to form substituted as-

octahydrophenanthrenes.  A wide range of chiral hydrazides have been synthesized and tested for 

their ability to asymmetrically cyclize both (E) and (Z) polyenes.  This has resulted in enantiomeric 

excesses of up to 84% and has allowed us to develop a working model for inducing enantioselectivity 

with these catalysts. 
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Sulfonato-imino copper(II) complexes : reactivity, mechanism and kinetic study toward Chan-
Evans-Lam coupling  
Valérie Hardouin Duparc, Frank Schaper* 
*Département de Chimie, Université de Montréal 
 

The Chan-Lam reaction is an oxidative coupling in presence of copper (II) species performed under 
air to form the C-O or C-N bond. Environmentally and economically, this kind of coupling is very interesting 
for industrial processes and research application but no general catalytic system and few mechanistic study 
are reported. Until now, any condition has been develop to be apply to a large variety of amine and often a 
stoichiometric amount of copper is require and/or an addition of a base. That’s why, our group do more 
investigation to improve the efficiency and cleanness of the reaction and study different mechanistic aspect. 
In that field, recently we synthetized and evaluated the catalytic activity of new copper complexes based on 
imino-sulfonato ligand. Structural features and stability for many copper complexes were studied with 
crystallography analyzes and spectrophotometric method.  

 
Our research focus on the development of a new catalytic system to realize Chan-Lam coupling under mild 
condition, applicable to a large variety of aminated reagent (a) and the potential of the sulfonated group to 
facilitate the transmetallation step (b). Your result from kinetic study indicate that the transmetallation step 
is not the rate limiting step contrary to the standard Chan-Lam coupling. In addition, reactivity order in 
nucleophilic reagent is very different compared  to usual observation in that coupling. 
 
 
 

 

Poster 63

103



Divergent Reactivity of N-Isocyanates with 1o and 2o Amines: 
Access to Pyridazinone and Triazinone 

 
J. S. Derasp, J.-F. Vincent-Rocan, A. M. Beauchemin*  

Centre of Catalysis Research and Innovation, Department of Chemistry and Biomolecular Sciences, 
University of Ottawa, 10 Marie Curie, Ottawa, Ontario, K1N 6N5, Canada  
 

Carbon-substituted Isocyanates are invaluable chemical precursors most notably in the polymer 

industry where market projection is valued at 50 billion US$ by 2021. In stark contrast, nitrogen-

substituted isocyanates have largely remained an academic curiosity which can be attributed to their 

high propensity to dimerize. This has led our group to develop robust blocked N-isocyanate precursors 

amenable to both heterocyclic cascades and cycloadditions.1 

 Recently, we became interested in the possibility of accessing 5-aminopyridazinones through a 

transient enamine intermediate. These heterocycles have a broad range of biological activity and are 

present in both pharmaceuticals (e.g., norflurazon) and agrochemicals (e.g. emorfazone) but have 

limited synthetic routes reported for their synthesis. This presentation will focus on our efforts to develop 

a novel synthetic cascade providing access to 5-aminopyridazinone. Divergent reactivity was observed 

between primary and secondary amines giving rise to a rare 1,2,4-triazinone heterocycle.2 Mechanistic 

studies provided the first evidence of a blocking group not only manifesting its importance through 

controlling N- isocyanate concentration, but also providing a beneficial effect to the cascade itself.   

 
 

1 For representative examples, see: (a) C. Clavette, W. Gan, A. Bongers, T. Markiewicz, A. Toderian, S. I. Gorelsky, A. M. Beau chemin 
J. Am. Chem. Soc. 2012, 134, 16111. (b) J.-F. Vincent-Rocan, R. A. Ivanovich, C. Clavette, K. Leckett, J. Bejjiani, A. M. Beauchemin 
Chem. Sci. 2016, 7, 315. 
2  J. S. Derasp, J.-F. Vincent-Rocan, A. M. Beauchemin Org. Lett. 2016, 18, 658. 
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Parent, J-F.; Bertrand, X.; Deslongchamps, P.* 
Département de chimie, Université Laval, 1045 Avenue de la Médecine 
Ville de Québec, QC G1V 0A6 
Canada 
 
Bent Bond and the antiperiplanar hypothesis. A novel approach in the comprehension of 

glycosides reactivity at the anomeric center 

The bent bond model developed by Pauling in early 20th century is not a common tool 

for the modern chemist. However, it holds an incredibly large potential in terms of 

chemical applications. The bent bond model, or tau bond, based on the valence orbital 

theory, 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 neighbouring 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 Z/E ester reactivity.1-3 This study focuses on the SN1 glycosylation 

reaction of rigid carbohydrates like analogues for which the substitution 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 is applied to rationalize 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.4 

 

1. Deslongchamps, G.; Deslongchamps, P. Org. Biomol. Chem. 2011, 9, 5321. 
2. Deslongchamps, G.; Deslongchamps, P. Tetrahedron 2013, 69, 6022. 
3. Deslongchamps, G.; Deslongchamps, P. Org. Biomol. Chem. 2016, 14, 7754 
4. Parent, J.-F.; Deslongchamps, P. Org. Biomol. Chem., 2016,14, 11183 
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Stereoselective synthesis of polyfluorinated carbohydrates: galactose, glucose, mannose, and talose  

Danny Lainé, Vincent Denavit and Denis Giguère*, Département de chimie, Université Laval, 
Québec, QC, G1V 0A6, denis.giguere@chm.ulaval.ca 

  

Carbohydrates have multiple functions. They are extremely important sources of energy for living 
organisms and are found in a multitude of biological processes. Carbohydrates bearing a fluorine 
atom in place of a hydroxyl group have found applications in biochemical investigations as 
mechanistic probes or to study lectin-carbohydrate interactions. Polyfluorinated carbohydrates 
represent a good strategy to improve protein-carbohydrate affinities via desolvation together with 
attractive dipolar interactions mediated by polar C-F bonds.  

A Chiron approach was used to access four polyfluorinated hexopyranoses. Using what we learned 
from past experience, we chose levoglucosan as our starting material.1 We used a selective epoxide 
opening to install the fluorine atom at C-2 position (the galactose and glucose scaffold) and at C-3 
position (on the mannose and talose scaffold). A fluorination with retention of configuration was used 
to access fluorine atom at C-3 on both the galactose and glucose core. Moreover, an inversion or 
double inversion of configuration was done to obtain the fluorine atom with the correct 
stereochemistry at C-4 on all four pyranoses scaffolds. Finally, acetolysis allow the generation of the 
polyfluorinated hexopyranoses. The synthesis of these compounds represented a great synthetic 
challenge to achieve.  

  

 

1 Lainé, D.; Denavit, V.; Giguère, D. J. Org. Chem. 2017, 82, 49864992 
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Robert Maillet and Yuri Bolshan*, University of Ontario Institute of Technology, Oshawa, ON, L1H 7K4, 

yuri.bolshan@uoit.ca 

The benzhydryl amine moiety can be found in a variety of currently marketed drugs including the second-
generation histamine H1 receptor antagonist cetirizine (Pfizer), and the nonsteroidal aromatase inhibitor letrozole 
(Novartis), which is used for post-surgery treatment of breast cancer. A direct azidation of benzhydrols presents 
an attractive opportunity for the installation of an amino functional group since azides can be easily reduced. 

Current approaches to azidation of benzhydrols either have poor atom economy [1] or require lengthy preparation 

of non-commercially available catalysts.[2] We have developed a novel methodology for the azidation of 
benzhydrols using azidotrimethylsilane and tetrafluoroboric acid-diethyl ether complex.  The developed 
methodology provides a viable alternative to the exisiting protocols because it is fast and atom economical.  
 

 

 

[1] M.A. Tandiary, Y. Masui, M. Onaka, RSC Adv., 2015, 5, 15736-15739. 
[2] S. Kamble, S. More, C. Rode, New J. Chem., 2016, 40, 10240-10245. 

 

        Direct Brønsted Acid-Catalyzed Azidation of Benzhydryl Alcohols 
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Title: Formation of the main core Present in Natural Product by Tandem Addition 

Guérard, K. C.; Hamel, V. Guérinot, A.; Bouchard-Aubin, C.; Canesi, S. UQÀM 

A rapid route to 5,5- and 5,6- bicyclic systems is provided by an 1,3-alkyl-shift 

process mediated by a hypervalent iodine reagent on aromatics. The structures 

obtained contain several unsaturations with different behaviors and reactivities. 

Such diversity allows further elaborations for the rapid formation of compact 

systems present in a variety of natural products. The potential for further 

transformations has been demonstrated by performing a double Michael addition. 

This cyclization process is regio- and stereoselective due to the presence of a 

former benzylic substituent. Furthermore, an extension of this approach has been 

accomplished on indole derivatives. 
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Diastereoselective Synthesis of Substituted N-Propargyl Alkynes and Axial Chiral N-Allenes 

with an Imidazolone Auxiliary 

 

Maria Laura Sechi and Costa Metallinos* 

Department of Chemistry 

Brock University 

St. Catharines, ON, L2S 3A1 

 

Development of L-proline derived imidazolone chiral auxiliaries has enabled the stereoselective 

synthesis of planar chiral N-substituted ferrocenes,1 π-arene chromium tricarbonyl complexes,2 and 

unusual NHC ligands.3 The method was recently extended to chiral induction at sp3-hybrid N-benzyl 

centres.4 Based on these results, we are investigating the use of chiral imidazolones in the 

stereoselective synthesis of substituted propargyl derivatives 3 and axial chiral N-allenes 4 via an 

ambident nucleophile (2a, 2b) derived from alkyne 1. Recent progress in optimizing stereoselectivity, 

regiochemistry, and yield of the respective products will be presented.  

 

1 (a) Metallinos, C.; John, J.; Nelson, J.; Dudding, T.; Belding, L. Adv. Synth. Catal. 2013, 355, 1211-

1219; (b) Metallinos, C.; John, J.; Zaifman, J.; Emberson, K. Adv. Synth. Catal. 2012, 354, 602-606. 

2 Wilson-Konderka, C.; Doxtator, K.; Metallinos, C. Adv. Synth. Catal. 2016, 358, 2599-2603. 

3 John, J.; Wilson-Konderka, C.; Metallinos, C. Adv. Synth. Catal. 2015, 357, 2071-2081. 

4 Emberson, K.; Tran, N.; Metallinos C. Synlett 2017, in press (DOI: 10.1055/s-0036-1591206). 
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A Stereoselective Arylative-Cyclopropanation Process and a Selective Carbon-
Phosphorus Bond Formation on Anilines 

Elsa Deruer, Sioménan Coulibali and Sylvain Canesi* 
Université du Québec à Montréal 

  
  
In the laboratory, we have developed two novel processes in agreement with the 
“green chemistry concept”. 
 
First, a stereoselective arylative cyclopropanation/aziridination process mediated by a 
Michaël-Smiles-ring closure cascade, in one pot, has been produced1. This new 
arylative three-membered ring formation involves the treatment of halogenated 
dienone systems in the presence of a Michael donor containing a nitro-aryl-sulfone 
moiety. This method occurs under slightly basic conditions at 65°C with the formation 
of sulfur dioxide as a unique by-product (Schema 1). 
 
On the other hand, a new selective oxidative method between substituted anilines 
containing a sulfonyl group may be oxidized in situ in the presence of alcohol and a 
hypervalent iodine reagent to form an active iminium species. Subsequent addition of 
phosphines or phosphites, in the same pot, produces meta-substituted anilines in good 
yields2 (Schema 2). This formal C−P bond functionalization is a direct and efficient 
mean to functionalize the meta-position of anilines leading to aromatic phosphonium 
ions or phosphonates without the need of heavy metals. 
 

 

 

1:   S. Coulibali, E. Deruer, E. Godin, S. Canesi, Org. Lett., 2017, 19 (5), 1188-1191 

2: E. Deruer, S. Coulibali, S. Boukercha, S. Canesi, J. Org. Chem., 2017 (Article ASAP 

DOI: 10.1021/acs.joc.7b01595, Publication Date (Web): August 15, 2017) 
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Progress Towards Salvinorin A via Gold(I)-Catalyzed Carbocyclizations 
Philippe McGee and Louis Barriault 

University of Ottawa, 10 Marie-Curie, Ottawa, Ontario, Canada, K1N 6N5 
 

 
 
Salvia divinorum plant extract was formerly used as an entheogen by Mexican 
shaman. In 1987, the active ingredient was isolated and the structure was 
elucidated as a neoclerodane diterpene. This compound, salvinorin A, is a strong 
κ-opioid receptor agonist and is the most naturally-occurring analgesic known to 
date. Salvinorin A, as opposed to morphine, lacks its addictive properties. 
Structure-activity-relationship (SAR) studies have been done to optimize its 
biological proprieties. Only semi-synthetic approaches have been used to 
prepare analogues, however, structural modification is limited. Developing a 
short and efficient synthesis of salvinorin A is crucial for the efficient preparation 
of analogues. Herein, we report our synthetic progress towards salvinorin A using 
photoredox and Lewis acid gold(I) catalysis. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Poster 71

111



Synthesis of 2,5-diaryl symmetric and non-symmetric furans from biomass derived starting 
materials. 

Chacon-Huete, Franklin1.; Forgione, Pat1,2. 
1Concordia University, 2Centre for Green Chemistry and Catalysis 

 
For centuries, petroleum feedstocks have been the main source of energy production and 

starting materials for the synthetic chemistry industry. Their high demand and uncontrolled use, has 
had a tremendous negative impact on the environment. Nowadays, the search for new sources for 
energy production has led to the search for new resources to obtain small molecules that can serve as 
starting points for organic chemistry synthesis. Much attention has been paid to biomass as a source 
of such chemicals, and the U.S. department of Energy has highlighted furans derived from 
hemicellulose as potential building blocks for chemical synthesis. Many research articles describe the 
transformation of hemicellulose into 5-hydroxymethyl furfural (HMF) and 2,5-furan dicarboxylic acid 
(FDCA), but there are limited reports on the use of these furan derivatives as starting materials for more 
complex structures. The development of new tools that allow to use these readily available compounds 
as starting materials in the construction of complex molecules is necessary for the transition of 
industrially scaled productions from a petroleum-based chemistry to a biomass-based synthesis. 
 

 A schematic summary of the research objectives is depicted in the next figure, highlighting the 
different synthetic projects presented in this proposal. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

The synthesis of high-value biomass derived 2,5-diaryl furans has been achieved successfully 
from good to excellent yields with a wide scope of coupling partners of aryl halides and FDCA, and the 
article has been published already with the results and protocols developed. Keeping in mind that FDCA 
comes from the direct oxidation of HMF, a route to access 2,5-assymetric furans is proposed utilizing 
the latter molecules as starting material. Selective oxidation of the aldehyde moiety has not been 
reported under mild accessible conditions, therefore a solvent-free mechanochemical assisted selective 
oxidation is proposed to synthesize the required 5-hydroxymethyl-2-furoic acid (HMFA). Subsequent 
optimization of the decarboxylative cross-coupling of HMFA with an aryl-halide would yield a 5-
hydroxymethyl-2-aryl furan, a versatile building block. Second oxidation of the primary alcohol and 
second cross-coupling would yield the asymmetric useful target. 
  

Giving the versatility of the intermediates produced previously, a research of the acid-catalyzed 
rearrangements and dimerization of 5-hydroxymethyl-2-aryl furans is part of the future work. 
Additionally, initial results on the decarboxylative cross-coupling polymerization of FDCA and aryl 
dihalides are presented as a new green and sustainable strategy to obtain furan-aryl co-polymers. 
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Title : Photochemical Synthesis of Carbazoles Using Flow Chemistry. 
 
Co-authors : Antoine Caron, Augusto C. Hernandez-Perez & Shawn K. Collins* 

 
UdeM, 2900 boul. Édouard-Montpetit, Montréal, Québec, Canada, H3T 1J4   
 
 
A comparative study of a photochemical 6-π electrocyclization using visible-light 
mediated photoredox and UV-light mediated chemistries was performed for the 
synthesis of substituted carbazoles. Various electronically-diverse triarylamine 
precursors were irradiated under the two distinct photochemical conditions which 
proceed by two different mechanisms, to probe the difference in the ring closure 
regioselectivity, as well as functional group compatibility. Continuous flow chemistry was 
successfully applied to both methods as a mean to reduce reaction time.  
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Asymmetric FeII-Catalyzed Thia-Michael Addition Reaction to a,b-
Unsaturated Oxazolidin-2-one Derivatives 

 
Samuel Lauzon, Hoda Keipour, Vincent Gandon and Thierry Ollevier* 

 
Département de chimie, Pavillon Alexandre-Vachon, Université Laval, 1045 avenue de la 

Médecine, Québec (Québec), G1V 0A6. E-mail: thierry.ollevier@chm.ulaval.ca 
 
 

A highly enantioselective FeII-catalyzed thia-Michael addition to a,b-unsaturated carbonyl 
derivatives was developed. The scope of the reaction was demonstrated with a selection of 
aromatic, heterocyclic, and aliphatic thiols, and various Michael acceptors. The corresponding b-
thioethers were obtained in good to excellent yields (up to 98%) and moderate to excellent 
enantioselectivities (up to 96:4 er).1 Unusual hepta-coordination of the metal and chelation to a,b-
unsaturated oxazolidin-2-one derivatives allowed to build a coherent model rationalizing the 
enantioselective event. DFT calculations support the proposed model for observed 
stereoselectivities. 
 

 
1) Lauzon, S.; Keipour, H.; Gandon, V.; Ollevier, T. Org. Lett. (under revision) 
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SIALYL LEWIS X ANALOGUES AS SELECTIN ANTAGONISTS FOR THE TREATMENT OF 
VASCULAR OCCLUSIONS AND INFLAMMATORY DISEASE 

Ryan Simard†‡, Audrey Belouin†‡, Laura Gillard†, Mickael Calosso†, Janie Beauregard§, Wael 
Maharsy§, Mona Nemer§, Michel Prévost†, Yvan Guindon†‡ 

† Bio-Organic Chemistry Laboratory, Institut de Recherches Cliniques de Montréal (IRCM) 

‡ Département de Chimie, Université de Montréal  

§ Department of Biochemistry, University of Ottawa  

 

An important aspect of the biological immune response involves the recruitment and extravasation of 
leukocytes along the endothelial cell walls. In response to inflammatory stimuli, the vascular cell walls 
express E- and P-selectins that bind complimentary transmembrane glycoprotein ligands ESL-1 and 
PSGL-1. Upon presentation of a carbohydrate recognition domain (CRD), these adhesion proteins 
interact with Sialyl LewisX (sLeX), a tetrasaccharide bound to ESL-1 and PSGL-1, through ligand-
receptor interactions that mediate the capture and rolling of leukocytes at the site of inflammation. 
Excessive recruitment of leukocytes is associated with several acute and chronic conditions such as 
asthma, psoriasis, rheumatoid arthritis and respiratory disease. The selectins are also implicated in 
vaso-occlusive crisis for sickle-cell anemic patients, as well as cancer-cell metastasis. As such, 
targeting the family of selectins with sLeX analogues has become an important focus for research and 
development. 

Presently, a first generation of sLeX analogues synthesized and tested by our team has exhibited 
exciting results. Relations between structure and activity in biological tests have revealed key 
pharmacophores. Building upon these results, the objective of our current research is to synthesize a 
second generation of analogues possessing structural motifs that could exhibit increased potency and 
activity. More specifically, key aspects of our project include the design and synthesis of tartrate-
based analogues through an acyclic tether with a defined conformational bias, tether functionalization 
to afford favorable interactions with the tyrosine sulphate binding site, as well as the development of a 
novel galactopyranoside scaffold inducing a locked carboxylic acid orientation.  
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Gold-catalyzed nucleophilic addition on propargylic gem-difluorides. 
 
 

Marius Mamone and Jean-Francois Paquin *, PROTEO, CCVC, Département de chimie, 1045 avenue de la 
Médicine, Université Laval, Québec (Québec) Canada, G1V 0A6 

Marius.mamone.1@ulaval.ca, jean-francois.paquin@chm.ulaval.ca 

 
 
 
 

Gold-catalyzed activation of carbon-carbon triple bonds is a widely employed technic to access 
substituted alkenes by nucleophilic additions. However, althought this methodology has been greatly 
developed over the years, it still suffers from a lack a regioselectivity regarding internal alkynes.[1] 
This can be partially or totally solved by using internal nucleophilic directing groups [2] or by 
modulating the electronic nature of the substituents on the alkyne.[3] 

Recently, our group has exploited the powerful electron-withdrawing effect of fluorine atoms to 
control the regioselectivity in the hydroalkoxylation of propargylic gem-difluorides.[4] 
In continuation to this work, we present herein the gold-mediated addition of different nucleophiles on 
fluorinated alkynes. 
 
 
 

 

 

 

[1] J. A. Goodwin, A. Aponick, Chem Commun., 2015, 51, 8730. 

[2] a) W. Wang, B. Xu, G. B. Hammond, J. Org. Chem., 2009, 74, 1640. b) P. Nun, R. S. Ramòn, S. Gaillard, S. P. Nolan, J. Organomet. Chem., 2011, 

696, 7.   

[3] a) B. C. Chary, S. Kim, J. Org. Chem., 2010, 75, 7928. b) Y. Oonishi, A. Gòmez-Suarèz, A. R. Martin, S. P. Nolan, Angew. Chem. Int. Ed., 2013, 52, 

9767. 

[4] J. D. Hamel, T. Hayashi, M. Cloutier, P. R. Savoie, O. Thibeault, M. Beaudoin, J.-F. Paquin, Submitted for publication.. 
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Brittany I. Loxton, Morgan Dookie and Yuri Bolshan*, University of Ontario Institute of Technology (UOIT), 

Oshawa, ON, L1H 7K4, yuri.bolshan@uoit.ca 

A convenient metal-free methodology for the dialkynylation of acetals has been developed. Under the 

reaction conditions acetals react with alkynyltrifluoroborate salts in the presence of tetrafluoroboric acid 

diethyletherate (HBF4
.OEt2). 1,4-Diynes are present in natural products.[1] In addition, “skipped diynes” serve 

as precursors to important functional groups including pyrroles, furans, phosphinines and skipped dienes, 

which are commonly used for the preparation of pharmaceuticals.[2] Usually, the preparation of 1,4-diyne 

functionality involves transition metals. This approach provides a viable alternative to metal-catalyzed methods 

due to the mild reaction conditions.  

 

 [1] Gianino, J. B.; Campos, C. A.; Lepore, A. J.; Pinkerton, D. M.; Ashfeld, B. L., J. Org. Chem. 2014, 79 (24), 12083-

12095. 
[2] Yao, M.-L.; Pippin, A. B.; Wu, Z.-Z.; Quinn, M. P.; Yong, L.; Reddy, M. S.; Kabalka, G. W., J. Organomet. Chem. 2012, 
721, 164-166. 

 

 

OR1        Brønsted Acid-Catalyzed Dialkynylation of Acetals with Trifluoroborates 
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A convergent strategy in the regioselective modification of a glycoconjugate with 
biologically active natural product-derived structures  
 
Eric Hong1, Rosaire Mongrain1, Vamsy Chodavarapu2 and Chao-Jun Li1 
1McGill University, Canada and 2University of Dayton, USA 
 
Entering the dawn of the 21st century, the biomaterials field has undergone a key conceptual 
evolution in design intent; envisioned future third-generation biomaterials will henceforth be 
designed to elicit specific cellular responses at the molecular level, while retaining the design 
concepts of previous generations, namely: bioactive, bioresorbable, and 'bioinert', i.e., reduce to a 
minimum level the immune response and foreign body reaction.1 The last decade has witnessed 
impressive advances in synthetic strategies involving covalent conjugation and non-covalent 
methodologies including, but not limited to, hydrogel-based biomaterials.2  
 
The regioselective modification of a glycoconjugate in the present study is inspired by the design 
concepts attributed to third-generation biomaterials, and seeks to address the current shortfalls in 
sensor encapsulation methodologies (limited, perhaps non-existent), by coupling molecules to 
solid supports, bestowing new biological functionalities at the molecular level to original materials, 
thus improving biosensors' in situ performance.3 More specifically, the regioselective modification 
incorporates several important and useful structural motifs. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1 Multicomponent reaction (MCR) A3-coupling4 based scheme 
 
References 
 
1  L. L. Hench and J. M. Polak, Science, 2002, 295, 1014. 
2  N. Bhattarai, J. Gunn and M. Zhang, Adv. Drug Delivery Rev., 2010, 62, 83. 
3  A. Rezania, R. Johnson, A. R. Lefkow and K. E. Healy, Langmuir, 1999, 15, 6931. 
4  C. -J. Li, Acc. Chem. Res., 2010, 43, 581. 
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A Nickel-Catalyzed Carbonyl-Heck Reaction 

Jaya Kishore Vandavasi, XiYe Hua and Stephen G. Newman 

CCRI, Department of Chemistry and Biomolecular Sciences, University of Ottawa, Ottawa, Canada. 

 

A nickel-catalyzed cross-coupling of aryl aldehydes with aryl triflates for the synthesis of 

unsymmetrical ketones was developed. This reaction provides a practical method 

toward aryl ketones, which are versatile building blocks readily encountered in 

pharmaceutically relevant molecules. A robustness screen shows tolerance of various 

functional groups and heterocycles. 
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Synthesis of 2,4-dideoxy-difluoroglucopyranose: Rapid access to polyfluorinated 

carbohydrates 

 

Jacob St-Gelais, Denis Giguère, ULaval, 

 

Medicinal chemistry is increasingly exploiting the fluorine atom. Substitution of a 

hydroxyl function by a fluorine atom can provide beneficial effects such as an 

increase of drugs metabolic stability or enable favorable interactions with a target 

protein. 

 

Carbohydrates bearing a fluorine atom in place of a hydroxyl group have found 

applications in biochemical investigations as mechanistic probes or to study lectin-

carbohydrate interactions. Thus, the synthesis of a bifluorinated precursor is a 

promising method and would afford an easy checkpoint in the exploration of these 

compounds as biologics carbohydrates mimetics. 

 

We investigate various pathway for the synthesis of 1,6-anhydro-2,4-dideoxy-2,4-

difluoro-D-glucopyranose. First, starting from bistosylated levoglucosan, a one-pot 

synthesis has been achieve providing the desire product (Figure 1, path 1). 

Secondly, we opted for a stepwise synthesis using epoxidation and fluorination 

strategy starting from selectively tosylated alcohol 2 or 4 (Figure 1, path 2 and 3). 

Finally, the difluoro derivatives is the ideal precursor for the preparation of 

polyfluorinated carbohydrates.  
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Functional group transposition: A palladium catalyzed dynamic exchange of 

covalent aryl-X σ-bonds and acid chloride synthesis. 

Maximiliano De La Higuera Macías and Bruce A. Arndtsen*. 

Department of Chemistry, McGill University, 801 Sherbrooke St. W., Montreal, QC H3A 

0B8 Canada. 

 

 
 

     Palladium catalyzed coupling reactions are among the most heavily exploited 

transformations in synthetic chemistry. Central to these reactions is the oxidative 

addition of an aryl halide to palladium and the ultimate liberation of the functionalized 

product. Despite the reversible nature of this oxidative addition/reductive elimination 

cycle, the use of these steps by themselves to exchange functionalities on aromatic 

fragments has not been previously explored. Towards this end, we present here a new 

method to access aromatic acid chlorides via the palladium catalyzed dynamic 

exchange of functional groups. This transformation exploits the reversible nature of 

oxidative addition/reductive elimination, including the reductive elimination of acid 

chlorides, and carbon monoxide insertion/deinsertion. The reaction allows the novel 

exchange of σ-bonded functional groups between two aromatic substrates, and overall, 

generates acid chlorides from other acid chlorides in high yield with no corrosive by-

products. 
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Iron-catalyzed amination of thioethers and sulfoxides in continuous flow. 
 

Calvine Lai and Hélène Lebel 
Département de chimie, Université de Montréal 

 
 
Sulfilimines and sulfoximines are found in many biologically active molecules and natural 
products. Recently, our group has reported a straightforward synthesis of sulfilimines and 
sulfoximines from sulfides or sulfoxides, trichloroethoxysulfonyl azide and iron(III) 
acetylacetonate in photochemical continuous flow1. The reaction proceeds under mild 
conditions and short residence time. In order to provide a safer and more effective 
process, we envisioned that known nitrene precursors, N-sulfonyloxycarmabates, could 
be used for this transformation. N-sulfonyloxycarmabates are safe, bench-stable and 
readily available in two steps. However, these reagents were never used in continuous 
flow due to the generation of a sulfonate salt that is insoluble in most common organic 
solvents. Our initial strategy employs a biphasic mixture of ethyl acetate and water. After 
careful optimization of the catalyst loading, the solvents ratio and the residence time, the 
desired sulfilimine derived from thioanisole was obtained in good yield in 150 min. The 
reaction is applicable to aromatic and aliphatic sulfides but also to the less reactive 
sulfoxides to provide sulfoximines. Our second strategy uses N-butylimidazole as a base 
to form in situ a room temperature ionic liquid. Under these reaction conditions, the 
reaction proceeds within 30 minutes with excellent yield. Details of both approaches will 
be disclosed in a poster. 

 
 

------------- 
1 Lebel, H.; Piras, H.; Borduy, M. ACS Catal. 2016, 6, 1109–1112. 
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“Decarboxylative Cross-coupling for the Synthesis of Non-symmetric Oligo-heteroarenes” 
Cynthia Messina and Pat Forgione, Department of Chemistry and Biochemistry,  

Concordia University, Montreal, Quebec, Canada 
 

Oligo-heteroarenes are important organic molecules in a number of burgeoning fields, including 
metal-free organic dye-sensitized solar cells, co-oligomers for organic light-emitting diodes, organic 
field-effect transistors, fluorescent imaging, and semi-conducting materials, as their extensive π-
conjugation allows efficient charge transport properties. Typically, oligo-heteroarenes are prepared by 
the successive addition of bromine, tin, and/or boronic acid groups to intermediates for palladium 
catalyzed cross-coupling C-H arylation, Stille or Suzuki reactions; methodologies which suffers from 
either issues of regioselectivity, production of a stoichiometric amount of organic waste, or the added 
synthetic difficulty in the need for pre-formation of boronates. We propose utilizing palladium-catalyzed 
decarboxylative cross-couplings as an effective approach for the synthesis of a wide range of oligo-
heteroarenes, as carboxylic acids are ubiquitous functional groups, and cross-coupling reactions with 
heteroaromatic carboxylic acids can be performed with a large range of aryl halides. This strategy is 
both green, in that it avoids the use of stoichiometric amounts of organometallic reagents, with only 
salts and carbon dioxide as by-products, while also being regioselective. Additionally, carboxylic acids 
are easily protected/deprotected as esters, allowing for a modular synthesis of non-symmetric 
molecules. The conditions put forward by Forgione and Bilodeau are particularly well suited to these 
aims, given that they were specifically developed for cross-couplings of heterocycles. Preliminary 
results based on this work synthesizing oligo-thiophenes show promising results and facile access to 
a number of non-symmetric molecules. 

 

 

 

 

 

 

 

 

Decarboxylative cross-coupling for the synthesis of non-symmetric oligo-heteroarenes 
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O-Benzoyl ureas as precursors for photoinduced C-H 

amination 
Dilan E. Polat, Ryan A. Ivanovich, André M. Beauchemin* 
CCRI & Department of Chemistry and Biomolecular Sciences, University of Ottawa, Ontario 

 

Transition-metal catalysis has become a prevalent method for the formation of 

carbon-nitrogen bonds via C-H bond activation.  While the reactions of amides, 

hydrazones, carbamates and imides are now well-developed, parent reactions 

involving ureas require further development. Having recently developed a new 

approach to readily form complex oxy ureas, we speculated that O-benzoyl 

derivatives could allow facile formation of C-N bond via selective C-H amination 

reactions. The synthesis of imidazolidinones and benzimidazolinones using visible 

light photocatalysis will be presented. The optimization and scope of the reaction 

will be showed, along with preliminary mechanistic studies. 
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Amphoteric Boron-Containing Building Blocks in the Synthesis of Novel Boron 

Chemotypes 

Aleksandra Holownia, Victoria Corless, Diego B. Diaz, Sean K. Liew, Andrei K. Yudin* 

Davenport Research Laboratories, Department of Chemistry, University of Toronto, 80 St. 

George St., Toronto, ON, M5S 3H6 

Due to their capacity to reversibly engage protein targets, boron-containing compounds 

represent an important class of molecules in the realm of drug discovery.1 However, broader 

application of organoboron molecules in the development of pharmaceutical agents has not 

been realized due to the synthetic challenges of introducing boron into heteroatom-dense 

environments. Our lab has been developing “Boroscan”, which represents a technology that 

offers rapid access to heteroatom diversity in the vicinity of boron through the use of 

amphoteric boron-containing building blocks.2 These building blocks furnish novel boron 

chemotypes that offer unique interrogation of chemical space. For instance, the oxidation of 

readily accessible alkenyl boronates delivers amphoteric building blocks with B-C(sp3) bonds 

that are tolerable to a variety of synthetic manipulations. These building blocks in turn furnish 

useful synthetic intermediates, such as 1,3- and 1,5 borylated dicarbonyls, which can be 

utilized to access various borylated heterocycles. Additionally, this presentation will describe 

borylated oximes, which can be applied towards the synthesis of borylated oxadiazoles, 

isoxazoles and N-acetoxyamides.3  

 

1. Diaz, D. B. & Yudin, A. K. Nature Chem. 2017, 9, 731-742. 

2. Lee, C. F., Holownia, A., Bennett, J. M., Elkins, J. M., St. Denis, J. D., Adachi, S. & 

Yudin, A. K. Angew. Chem. Int. Ed. 2017, 56, 6264-6267; Adachi, S., Cognetta 3rd, A. 

B., Niphakis, M. J., He, Z., Zajdlik, A., St Denis, J. D., Scully, C. C. G., Cravatt, B. F. & 

Yudin, A. K. Org. Lett. 2015, 17, 5594-5597; Trinchera, P., Corless, V. B. & Yudin, A. K. 

Angew. Chem. Int. Ed. 2015, 54, 9038-904. 

3. Liew, S. K., Holownia, A., Diaz, D. B., Cistrone, P. A., Dawson, P. E. & Yudin, A. K. 

Chem. Comm. 2017, 53, 11237-11240. 
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Total Synthesis of (±)-(19Z)-Taberpsychine 

Jeff. K. Kerkovius and Michael. A. Kerr. 

Department of Chemistry, Western University, London, ON, Canada 

  

Gelsemium elegans or “heartbreak grass” is a herb indigenous to Southeast Asia, and it has long 

been known to produce a myriad of different bioactive natural products. Geleganidine B which was 

recently isolated from this species is the only monoterpene indole alkaloid (MIA) dimer that is linked 

by an aromatic azo bond. Due to the possibility of novel biological activity an efficient route was 

sought to prepare ample quantities of this natural product for pharmacological testing. To date we 

have developed the synthesis of a common intermediate that has allowed us to access the natural 

product (19Z)-taberpsychine in 10 steps with an overall yield of 1.14%, and should allow us to access 

at least two additional natural products, koumidine and geleganidine A, on route to geleganidine B.  
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Metformin as a versatile ligand for recyclable Suzuki-Miyaura and Sonogashira cross-

coupling reactions in neat water 

Solène Fortun, Andreea R. Schmitzer 

Université de Montréal, Département de Chimie, 2900 Bd Edouard Monpetit CP6128, Succursale 

Centre-Ville, Montréal, H3C3J7 

 

One of the main actual challenges in chemistry is to develop eco-friendly processes to lower their 

impact on the environment. In 1998, the 12 principles of Green Chemistry were identified to guide 

chemists through this modern vision of chemistry and they assert the main objectives of this new 

branch of chemistry. One of these 12 principles of Green Chemistry encourages chemists to use 

and develop efficient and preferably recyclable catalytic systems rather than stoichiometric 

reactions. Metal-catalyzed cross-coupling reactions are a powerful tool for new bond formations 

(carbon–carbon, nitrogen–carbon, etc.) and are widely used in both academia and industry. To date, 

water remains the greenest known solvent because of its availability, stability, non-toxicity and non-

flammability. Water-soluble ligands are required to perform metal-catalyzed cross-coupling 

reactions in neat water to protect the metal center from oxidation and deactivation. Recently Ward 

et al. showed that the current challenges to be addressed for Suzuki-Miyaura coupling reaction 

performed in water are the reactivity of the aryl halide, the possibility to use low catalyst loadings, 

short reaction times and mild reaction conditions (low temperature). Biguanides, water-soluble 

compounds, recently emerged as potential ligands in terms of Green Chemistry. Metformin is the 

most simple biguanide scaffold commercially available. 

Herein, we report the catalytic efficiency and recyclability of a 1:1 metformin:Pd(OAc)2 complex in 

the Suzuki–Miyaura and the Sonogashira cross-coupling reactions in neat water at a very low 

catalyst loading. 
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Understanding Ni-Catalyzed Heck-type Reactions 

Eric S. Isbrandt, Jaya Kishore Vandavasi & Stephen G. Newman* 

University of Ottawa, Centre for Catalysis Research and Innovation (CCRI), 

30 Marie-Curie Private, Ottawa, ON K1N 6N5 

The use of nickel as a catalyst for cross-coupling reactions has been extensively studied 

over the past few decades. Most of this work has focused oncoupling organohalides with 

traditional nucleophiles such as organozincs (Negishi reaction) and organoboron 

compounds (Suzuki-Miyaura reaction)1. The study of intermolecular nickel-catalyzed 

Heck reactions is much less common, with only a handful of reported systems in the 

primary literature. Recently, our group reported a nickel catalyzed “Oxa-Heck” reaction 

that is hypothesized to have some mechanistic similarity to the conventional Heck 

reaction2. The objective of our current research is to understand the similarities and 

differences between the Oxa Heck and conventional Heck reactions by comparing the 

influence of a wide variety of ligands and bases. In order to screen as many interesting 

combinations as possible, high throughput experimentation techniques are used, 

providing mechanistic insight and generalizable reaction conditions for Heck-type 

reactions using Ni catalysis. 

 

1 Tasker S.Z.; Standley, E.A.; Jamison, T.F. Nature. 2014, 509, 299. 

2 Vandavasi, J.K.; Hua, X.Y.; Ben Halima, H.; Newman, S.G. Angew. Chem. Int. Ed. 2017, 

Submitted. 
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Total Synthesis of Morphine 
 
Julie Brousseau, Amandine Xolin and Louis Barriault* 

Center for Catalysis Research and Innovation, Department of Chemistry and 

Biomolecular Sciences, University of Ottawa, 10 Marie-Curie, Ottawa, Canada, K1N 

6N5 

 

Since its first total synthesis in 1952,i Morphine has been highly studied by the scientific 

community. Therefore, a multitude of creative approaches have been described in the 

literature.ii Structurally, Morphine is composed of 5 fused rings as well as 5 contiguous 

chiral centres. This inherent complexity makes the synthesis of Morphine quite 

challenging and is reflected by the numerous previous attempts. The aim of this project 

is to develop the shortest total synthesis of Morphine using classical and efficient 

transformations. Also, the proposed synthesis has potential for scale-up since minimal 

column chromatographies are required. 

 
 
 
 
 
 
 
 
 
 
 
																																																													
i Gates, M.; Tschudi, G., The Synthesis of Morphine. J. Am. Chem. Soc. 1952, 74, 1109-1110. 

ii Rinner, U.; Hudlicky, T. Alkaloid Synthesis. Top. Curr. Chem. 2012, 309, 33-66.  

	

Figure 1. Molecular Structure of Morphine 
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Synthesis of glycopeptides as immunogenic, antifungal and antitumor tools 

 

Thomas Tremblay, Vincent Denavit, Denis Giguère* 

Département de Chimie, Université Laval, Québec, Qc, Canada G1V 0A6 

 

Microbial polysaccharides and some glycopeptides are medically relevant antigens. The preparation of 

these carbohydrate-based antigens could help the development of analytical tools in diseases 

diagnosis or could be used in vaccine development. 

Fungal infections have emerged as one of the major causes of infectious mortality in patients with 

underlying immune impairment and individuals with chronic lung diseases. Current antifungal drug 

regimens have proven disappointing. Fungi are characterized by a polysaccharide-rich cell wall which 

plays a pivotal role in host-fungal interactions. Nearly all fungal cell walls contain chitin, a polymer of 

N-acetylglucosamine (GlcNAcβ1-4)n. Chitin is partially deacetylated to varying degrees by fungal 

deacetylases to produce chitosan (GlcNβ1-4)n. The first objective is to synthesize well-defined chitosan 

and chitin antigens that are conjugated with a polyglycine side chain. This anchoring fonction will be 

used to chemically linked to an immunogenic protein : papaya mosaic virus (PapMV). The PapMV-

carbohydrate conjugates could be used as novel vaccine nanoparticles that also can trigger strong 

humoral immune response or be used as diagnostic tools. 

Along the same lines, we synthesized a tumor-associated carbohydrate antigen: TN-antigen (N-

acetylgalactosamine) tethered to an anchoring function that will allow conjugation with the surface of 

silver nanoparticles. This antigen is found on the surface of cancerous cells and could be a new way to 

develop a cancer cells detection tool. Using various optical techniques, we hope to detect the specific 

interaction between the targeted antibodies and the antigen on the surface of the nanoparticles in 

different body fluids. 
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Preparation and biochemical evaluation of mono and polyfluorinated 
O-aryl galactopyranosides 
 
Denavit, Vincent; Lainé, Danny; Giguère, Denis 
Université Laval 
 
Fluorinated carbohydrates are invaluable tools to study various biochemical 
processes. They can be a good way to find new interactions between 
proteins/lectins and substrates.  
 
We prepared O-aryl galactoside analogs as inhibitors of galectins. The 
synthesis of all monofluoro galactopyranosides has been accomplished and a 
particular emphasis was brought to a new approach to 3-deoxy-3-fluoro and 
4-deoxy-4-fluoro-galactopyranosides from the commercially available 
levoglucosan.1  
 
The stereoselective synthesis of one trifluoro galactopyranoside has also 
been completed. This may open the path to the preparation of complex 
fluorinated molecules containing contiguous chiral carbon centers. 
 
Our attention was then turned to the stereoselective synthesis of the first fully 
fluorinated hexopyranoside. NMR and crystallographic analysis of the 
tetrafluorinated galactopyranosides showed that the pyran core keeps the 
same conformation as the non-fluorinated sugar.  
 
The biological evaluation of these fluorinated sugars was also achieved over 
various human galectins. The activity was measured and compared to a non-
fluorinated analog in order to understand the effect of fluorination over 
biochemical activity. 
 

 
                                                 
1
 Lainé, D.; Denavit, V.; Giguère, D. J. Org. Chem. 2017, 82, 4986–4992.  
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Diazepane Carboxylate Organocatalysis of Tandem oxy-Cope Rearrangement – Conjugate 
Addition Reactions 
 
Ryan R. G. Barrett and James L. Gleason,* Department of Chemistry, McGill University, Montreal, 
QC, H3A 0B8, jim.gleason@mcgill.ca 
 
The all-carbon [3,3]-sigmatropic Cope rearrangement is a powerful synthetic tool, but has historically 
required high temperatures and is limited by a lack of thermodynamic driving force. Our group1 has 
recently demonstrated that diazepane carboxylate organocatalysts facilitate 1,5-diene Cope 
rearrangements at ambient temperatures, which constitutes the first organocatalytic Cope 
rearrangement. The related oxy-Cope rearrangement is more frequently employed because of the 
valuable carbonyl generated, which also provides a predictable thermodynamic driving force. 
Additionally, the well-established anionic oxy-Cope allows the reaction to commonly proceed at 
ambient temperatures. The application of mildly acidic organocatalytic conditions, similar to those 
employed previously by our group, would therefore complement existing methods for this valuable 
reaction.  
 
Iminium catalysis relies on aldehydes incorporated into the substrate. In considering the oxy-Cope 
rearrangement, appropriately positioned aldehydes should not only allow catalysis of the sigmatropic 
shift, but could react further with the enol intermediate in a complexity-generating tandem sequence. 
We have constructed appropriate substrates to test this hypothesis, which allow us to produce 5,7-
fused ring systems diastereoselectively and in good yield at ambient temperature.  
 

 
 

1Kaldre, D.; Gleason, J. L. Angew. Chem. Int. Ed. 2016, 55, 11557. 
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New Approach for the Synthesis of Bicyclo[1,1,0]butanes and Study of their Ring Opening Reactivity  

 

Léa Thai-Savard and André B. Charette*, Département de Chimie, Université de Montréal,         

Montréal, QC, H3C 3J7 

 

Although the synthesis of bicyclo[1,1,0]butanes is challenging, those highly strained carbocyclic 

compounds offer an interesting reactivity as intermediate for complex molecules. A new methodology 

for the formation of bicyclo[1,1,0]butane derivatives through a Simmons-Smith type cyclopropanation 

reaction previously developed in the group is described. Moreover, the ring opening reactivity of those 

new compounds is studied, allowing access to polysubstituted cyclobutanes – a scaffold present in 

numerous bioactive molecules. 

 

 

 

1 Charette, A. B.; Fournier, J.-F. Eur. J. Org. Chem. 2004.1401-1404  
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Glycodendrimers-based versatile platform for drug delivery 
 

Lamyaa M. Sallam,Tze Chieh Shiao and René Roy 

Centre de rechereche pharmaqam, Département de chimie, Université du Québec à Montréal, 
P.O. Box 8888, Succ. Centre-Ville, Montréal, QC, H3C 3P8 

 

Unique properties of dendrimersgained particular attention owing to their well-defined 

structures, mono dispersity and ease of multi functionalization. Synthesis of new family of model 

glycoclusters and glycodendrimers using both divergent and convergent growth strategy of 

recently discovered onion peel dendrimerhas been described.The unique aspect of this route 

arises from the near-perfect reliability of CuI catalyzed synthesis of 1,2,3triazole from azides and 

alkynes. As a result, the dendrimers possess a large number of peripheral reactive functional 

groups.Several dendrimers have been constructed by anchoring glyconanosynthons such as (1, 2) 

to a variety of poly acetylene cores (Fig.1). Scalable orthogonally protected triallylD-

glucosamine and glucuronic ester with terminal azide building blocks were prepared from 

inexpensive D-glucosamine and D-glucose as starting materials. The key role of amine and acid 

protecting groupsin 1 and 2 can be used for carrying out drug. As an extension of this studying 2-

azidoethyl D-mannopyranoside3 was attached at periphery as target attachment target against 

uropathogenicE. coli. 
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Development of Dormant Photosensitizers for Antimicrobial Photodynamic Therapy 
Julia McCain and Gonzalo Cosa 

Department of Chemistry and Center for Self-Assembled Chemical Structures (CSACS-CRMAA), 
McGill University, 801 Sherbrooke Street West, Montreal, Quebec H3A 0B8, Canada 

 
Photodynamic therapy (PDT) is an established therapeutic technique for the treatment of diseases such 
as cancer and bacterial infections. PDT uses light-sensitive compounds called photosensitizers which, 
upon photoexcitation, undergo rapid intersystem crossing from the singlet to the triplet excited state, 
next sensitizing singlet oxygen (1O2), a cytotoxic reactive oxygen species (ROS). Light activation allows 
for spatiotemporal control of photosensitizer activity.  A risk of this approach is damage to surrounding 
healthy tissues when the light treatment is applied. A new level of control, activation of an otherwise 
dormant photosensitizer by reaction with a chemical cue, would mitigate undesired activity in healthy 
tissues. In 2016, our group reported a dormant photosensitizer that activates upon scavenging of ROS. 
The new compound delivers 1O2 specifically in cells under oxidative stress associated with increased 
metabolic activity and ROS generation. The dormant photosensitizer combines a photosensitizing 
boron-dipyrromethene (BODIPY) dye with the antioxidant chromanol ring of α-tocopherol as a trap. The 
trap quenched excited states of the photosensitizer via intramolecular photoinduced electron transfer 
(PeT), preventing the sensitization of 1O2 by the triplet excited state of the photosensitizer (Figure 1a). 
ROS-mediated oxidation of the trap moiety prevented the quenching, activating the photosensitizer 
(Figure 1b). We aim to increase the dynamic range of the photosensitizer-trap system by tuning the 
BODIPY redox properties, ensuring that the compound is completely inactive until, upon reaction with 
ROS, it becomes highly efficient in sensitizing 1O2.  
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Figure 1. Mechanism of deactivation (a) and singlet oxygen sensitization (b) by a PeT-activated dormant photosensitizer. 
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Determining orbital interactions for insight into DNA repair 
 

P. Archambault, C.J. Wilds, G.H. Peslherbe, H.M. Muchall 
Department of Chemistry and Biochemistry, Concordia University 

7141 Sherbrooke St. West, Montreal, Qc, Canada, H4B 1R6 
heidi.muchall@concordia.ca 

 
DNA is continuously exposed to modifying agents from various sources; if these lesions are not 
repaired, this may result in detrimental consequences to the cell, including carcinogenesis. Alkylation 
lesions at the O6-position of 2'-deoxyguanosine and O4-position of thymidine on the DNA scaffold can 
be repaired by transferring the alkyl group from the DNA to a protein via a non-reversible nucleophilic 
attack by a cysteine thiolate (Cys145 in O6-alkylguanine DNA alkyltransferase proteins (AGTs)). As 
the damaged base needs to be accommodated within the protein active site,[1,2] it becomes 
important to understand the basis for specificity if new substrates that can be repaired efficiently by 
AGTs are to be discovered. 

Recently it was demonstrated that replacing the C5-methyl group of thymidine with fluorine 
enhances susceptibility towards repair of an O4-methyl adduct by human AGT.[3] It was suggested 
that fluorine in C5-position leads to increased repair by weakening the O4-Cα bond to an alkyl group, 
and thus facilitating alkyl transfer to the activated thiolate. I will present results from our computational 
work on orbital interactions that unveil the origin of changes in the O4-methyl bond strength with 
substitution on the parent uracil base. 
 

 
 

References 
1. Pegg, A.E. Chem. Res. Toxicol 2011, 24, 618–639. 
2. McManus, F. P.; Wilds, C.J. Chembiochem 2014, 15, 1966–1977. 
3. Sacre, L.; Wilds, C.J. Eur. J. Chem. 2017, 2017, 3003–3008. 
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Oxygen-Substituted Isocyanates: A Route to Metal-Free Oxycarbonlyation of 
Alkenes 
Ivanovich, R. A.; Allen, M. A.; Beauchemin, A. M.*  
University of Ottawa, Department of Chemistry and Biomolecular Sciences 
 
 

Alkenes are among the most abundant and diverse reagents that are commercially 
available. Novel methods to transform such feedstock chemicals to value-added products 
are highly sought after; consequently, difunctionalization reactions have emerged as a 
powerful strategy to rapidly build complexity.  We have been active in this area for some 
time, developing [3+2] cycloaddition reactions of nitrogen-substituted isocyanates with 

alkenes—formal amino1/iminocarbonylation2 reactions—that provided direct access to -
amino carbonyl containing compounds from alkenes.  Herein, we disclose that oxygen-
substituted isocyanates formed in situ participate in an unprecedented [3+2] cycloaddition 
reaction—formal oxycarbonylation reactions.  In contrast to the crystalline, isolable 
compounds derived from [3+2] cycloadditions with nitrogen-substituted isocyanates, the 
dipolar cycloadduct of the [3+2] reaction with oxygen-substituted isocyanates 
spontaneously cleaves, revealing a nitrene that performs C-H activation to form a variety 
of complex bicyclic heterocycles. Efforts to control this new reactivity, elucidate the 
reaction mechanism, and achieve inter/intramolecular variants will be presented. 

 
 

 

1 Roveda, J.G.; Clavette, C.; Hunt, A. D.; Gorelsky, S. I.; Whipp, C. J.; Beauchemin, A. M. J. Am. Chem. 

Soc. 2009, 131, 8740. 
2 Clavette, C.; Gan, W.; Bongers, A.; Markiewicz, T.; Toderian, A.; Gorelsky, S.I.; Beauchemin, A. M. J. 

Am. Chem. Soc. 2012, 134, 16111. 
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Palladium-catalyzed Addition of Malonates and Derivatives to Access Monofluoroalkenes 

 

Myriam Drouin, Sébastien Tremblay and Jean-François Paquin*, PROTEO, CGCC, Département de 
chimie, Université Laval, Québec, QC, G1V 0A6, jean-francois.paquin@chm.ulaval.ca 

 

The monofluoroalkene is an interesting moiety in medicinal and agricultural chemistry, as it is a good 

mimic of amide bonds and enol ethers.[1,2] Thus, many synthetic approaches have been elaborated 

in the last decades.[3] Our research group is interested in the development of new methodologies to 

synthesize monofluoroalkenes starting from 3,3-difluoropropenes.[4] In particular, the palladium-

catalyzed addition of malonates to obtain monofluoroalkenes was studied. The use of different 

nucleophiles and starting substrates will be presented, as well as the derivatization of the obtained 

products and an asymmetric variant.[5]  

 

 

[1] A. Choudhary, R. T. Raines, ChemBioChem 2011, 12, 1801.  
[2] J. T. Welch, in Fluorine and Health: Molecular Imaging, Biomedical Materials and 
Pharmaceuticals, A. Tressaud, G. Haufe, Ed., Elsevier, Amsterdam, 2008, 699.  
[3] (a) G. Landelle, M. Bergeron, M.-O. Turcotte-Savard, J.-F. Paquin, Chem. Soc. Rev. 2011, 40, 
2867. (b) J.-D. Hamel, M. Drouin, J.-F. Paquin, In preparation.  
[4] M. Drouin, J.-D. Hamel, J.-F. Paquin, Synlett 2016, 27, 821.  
[5] M. Drouin, S. Tremblay, J.-F. Paquin, Org. Biomol. Chem. 2017, 15, 2379. 
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Synthesis of α-trifluoromethyl Ketones via a Regioselective Gold-Catalyzed 

Hydratation of Trifluoromethylated Alkynes 

Mélissa Cloutier and Jean-François Paquin*, Département de chimie, Université Laval, Québec, 

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

Trifluoromethylated products are important in nearly every sector of the chemical 
industry including pharmaceutical, agrochemical and material sciences as the 
incorporation of the trifluoromethyl group results in deep modifications of the 
chemical and physical properties. As such, efforts have been devoted to the 
development of novel methods for the synthesis of CF3-containing compounds. In 
that context, we report herein a new method for the preparation of α-trifluoromethyl 
ketones via the hydration, catalyzed by cationic gold(I) complexes, of 
trifluoromethylated alkynes. 
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Towards the Total Synthesis of Ginkgolides 

Martin Hébert, Gabriel Bellavance, Louis Barriault* 
University of Ottawa, Department of Chemistry and Biomolecular Sciences 
10 Marie-Curie Private, Ottawa, Ontario, Canada, K1N 9A4 
 
Ginkgolides are naturally occurring compounds that can be isolated from the Ginko Biloba tree. Their 
synthesis remains a significant challenge for organic chemists given their complex structure defined 
by up to 12 contiguous stereocenters, among which, 4 are quaternary carbons, and an unusual tert-
butyl fragment. To this date, the total synthesis of Ginkgolide B has been achieved by Corey and 
Crimmins in 1988 and 1999 respectively, whereas, the synthesis of Ginkgolide C has never been 
reported. Herein, we report our progress towards the total synthesis of Ginkgolide C featuring a 
challenging Claisen rearrangement that sets 2 contiguous quaternary centers. 
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Vilsmeier-Haack formylation of glycals mediated by XtalFluor-E 

 

Majdouline Roudias and Jean-François Paquin*, PROTEO, CCVC, Département de chimie, 1045 

avenue de la Médecine, Université Laval, Québec, QC, Canada, G1V 0A6, jean-

francois.paquin@chm.ulaval.ca 

 

Xtalfluor-E was initially developed as a safer alternative for deoxofluorination reactions. Unlike 

DAST and other related derivatives, Xtalfluor-E does not generate fluoride during the 

deoxofluorination process and therefore requires an external fluoride source. Over the years, this 

difference was exploited by our group and others in a variety of transformations where the fluoride 

ions were replaced with other types of nucleophiles.  

2-C-formyl-glycals, a class of carbohydrates incorporating an α,β-unsaturated carbonyl group, 

have drawn considerable attention from the organic community as they can be easily modulated. 

These chiral building blocks have found applications in medicinal and biological chemistry and 

also in the area of supramolecular and materials chemistry.1   

In collaboration with OmegaChem, we are currently developing a Vilsmeier-Haack reaction on 
glycals mediated by XtalFluor-E to access 2-C-formyl-glycals. The details of this study will be 
presented. 
 

 

 

(1) (a) Ramesh, N. G.; Balasubramanian, K. K. Eur. J. Org. Chem. 2003, 4477–4487. (b) Ramesh, N. G. Eur. J. Org. Chem. 2014, 

689–707. 
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Title:  Synthesis of Thiazolo[5,4-d]pyrimidine-based Bisphosphonates as Inhibitors of the Human 
Geranylgeranyl Pyrophosphate Synthase 
 

Presenter: Vincent Trudel 

 

Co-authors: Dr. Cyrus M. Lacbay, Prof. Youla S. Tsantrizos 

 

Affiliation: Department of Chemistry, McGill University 

 

Abstract: 

Human geranylgeranyl pyrophosphate synthase (hGGPPS) is a target enzyme of therapeutic interest 

in the areas of neurodegenerative diseases and blood-related cancers such as multiple 

myeloma.  Initial studies by our group have identified thienopyrimidine-based bisphosphonates 

compounds as potent and selective hGGPPS inhibitors. In order to increase the structural diversity of 

our structural-activity relationship (SAR) and to potentially improve the biopharmaceutical properties 

of our inhibitors, a parallel and modular synthetic route was developed to synthesize thiazolo[5,4-

d]pyrimidine analogues of some of our previous best compounds  Three compounds with the new 

scaffold have been synthesized, and one of these was made into the final phosphonic acid. Biological 

assays are in progress to determine their biological properties 
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Title: Formal Aromaticity-Transfer for Palladium-Catalyzed Coupling between Phenols and 
Pyrrolidines/Indolines 

Zihang Qiu,a Jiang-Sheng Liab and Chao-Jun Li*a 

aDepartment of Chemistry, FQRNT Centre for Green Chemistry and Catalysis, McGill University, 801 
Sherbrooke St. W., Montreal, Quebec H3A 0B8, Canada. E-mail: cj.li@mcgill.ca 

bSchool of Chemistry and Biological Engineering, Changsha University of Science & Technology, 
Changsha 410114, China 

Phenols are widely available and can be obtained at low cost from nature, since they comprise one of 
the basic units in the lignocellulosic biomass as well as coal. Therefore, phenols are ideal aromatic 
coupling partners and cyclic C-6 feedstocks because of their renewable and sustainable profiles. 
Herein, we describe a palladium-catalyzed formal aromaticity-transfer coupling reaction between 
phenols and pyrrolidines or indolines to generate the corresponding N-cyclohexyl pyrroles or indoles. 
In this transformation, the aromaticity of phenols is formally passed on to the pyrrolidines or indolines 
units. Substituted phenols thus can serve as latent cyclohexyl equivalents for a fast construction of 
various N-cyclohexyl pyrroles and indoles. 
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Iron-Catalyzed Synthesis of Cyclopropanes by in-situ 
Generation and Decomposition of Electron-Rich Diazo 
Compounds 
 

Emmanuelle M. D. Allouche, Afnan Al-Saleh and André B. Charette* 
 

Department of Chemistry, Université de Montréal, andre.charette@umontreal.ca 

 
A safe and user-friendly one-pot process for iron-catalyzed cyclopropanation 
reaction of alkenes is described. In this methodology, easily synthesized N-
nosylhydrazones are used as diazo precursors, allowing the in-situ generation of 
electron-rich diazo compounds under mild reaction conditions and their direct 
participation in the cyclopropanation reaction via iron catalysis without the need to 
manipulate them. This methodology allows the modular synthesis of a wide variety 
of trans 1,2-disubstituted cyclopropanes – scaffolds present in numerous bioactive 
molecules – in high yields and good diastereoselectivities. 
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Development of caffeine-derived iron catalysts in carbonyl-ene and Diels-
Alder reactions 

 

Di Meng, Thierry Ollevier* 

Département de Chimie, Université Laval , 1045 avenue de la Médecine, 

Québec (Québec) G1V 0A6, Canada 

 

Caffeine derivatives were developed as catalysts in the carbonyl-ene and Diels-

Alder reactions. Caffeine-derived imidazolium salts were used as NHC ligand 

precursors conjointly with Fe(BF4)2 as catalysts for the carbonyl-ene reaction of 

-methyl styrene and trifluoropyruvate. Fe(OTf)2 was found to efficiently catalyze 

the same reaction while complexed with NHC ligand derived from methylated 

caffeine imidazolium salt. Caffeine-derived-[NHC-Fe]2+(SbF6)2
2− catalyzed the 

carbonyl-ene reaction of various enophiles with ethyl trifluoropyruvate, and 

afforded very good yields in homoallylic alcohols. Also, caffeine-derived 

imidazolium salts were combined with Fe(OTf)2 as recyclable catalysts for the 

Diels-Alder reaction in dimethyl carbonate used as green solvent. The catalyst 

was easily recycled by simple addition of hexane through precipitation. 

 

 

 

Poster 105

145



Mechanism and influence of dinuclear Cu(II) catalysts in rac-lactide 

polymerization 

Pargol DANESHMAND, F. Hein SCHAPER* 

Department of Chemistry, Université de Montréal, Montréal, PQ, Canada.  

Recently we have reported the synthesis of Cu(II) catalysts with pyrrole diimine ligands, 

1 and 2. 1 producing atactic polylactide, while 2 gives high isotacticity (Pm:70%) 1 , even 

though they only differ in the inserting group . In both cases, the active species is 

dinuclear and the different tacticities is dependent on the nature of the bridging alcohol. 

Herein we discuss the full investigation of the mechanism, the effect of the bridging 

alcohol 2 , 3,  and the spectator ligands 3 , 4, on the stereocontrol and activity of these 

catalysts. 

 

 

1
S. Fortun, P. Daneshmand, F. Schaper, Angew. Chem. Int. Ed. 54 (2015) 13669-13672. 

2
P. Daneshmand, A. van der Est,  F. Schaper, ACS Catalysis 7 (2017) 6289-6301. 

3
P. Daneshmand, S. Fortun, F. Schaper, Organometallics DOI: 10.1021/acs.organomet.7b00609.
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Use of Imine/Acid chloride Reaction in Dynamic Formation of Amide Containing 

Supramolecular Structures 

H. Erguven, B.A. Arndtsen*, Chemistry Department, McGill University, 801, Sherbrooke Street West, Montreal, 

QC, H3A 2K6; bruce.arndtsen@mcgill.ca 

The reversible reaction between imines and acid halides generates 𝛼-haloamides, which are 

potent precursors to N-acyliminium salts. These salts have been known to generate stable amide 

structures upon reactions with various nucleophiles. Amides are one of the functional groups that 

haven’t been explored fully in dynamic covalent chemistry, especially to from supramolecular 

structures. This is partly due to their high C-N bond strength. Reaction between imine-acid chloride 

can generate amides in a reversible way; along with the opportunity to generate polyamides and 

macromolecules in a controlled fashion. 
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Overcoming solid-handling issues in continuous flow substitution reactions 

through ionic liquid formation 

Saeed K. Kashani, Mads Andersen, Stephen G. Newman* 

University of Ottawa, Centre for Catalysis Research and Innovation (CCRI),  

30 Marie-Curie Private, Ottawa, ON K1N 6N5 

e-mail address: skadk072@uottawa.ca 

 

Acylations, arylations, and alkylations using acyl, aryl, and alkyl halides respectively are some of the most 

important and common reactions performed in the pharmaceutical industry. Traditionally these are performed in 

batch, but performing these reactions in flow could provide a greener and more cost-effective option. However 

solid handling issues prevent direct translation of batch protocols, necessitating reaction reoptimization in most 

cases because the acid byproducts released require an acid scavenger to avoid impeding the reaction. Since 

inorganic bases have solubility issues in flow and organic bases generate salts which lead to clogging, chemists 

prefer to run these reactions in batch. Researchers have proposed different solutions for dealing with this solid 

handling problem in flow, such as performing the reactions at high temperatures, at low concentrations, or using 

specific solvents, but no solution to date has been general. Our strategy to overcome this problem is to use 

bases that produce ionic liquids (IL: ionic salts with low melting points) after reacting with acids. By running the 

reactions above the melting point of the IL solid formation is precluded. 1-Methyl or 1-butyl imidazole, DBU and 

tributylamine are suitable bases demonstrated for this purpose. Use of these bases to perform substitution 

reactions in flow without clogging will be presented. 
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28th Annual Quebec-Ontario Mini-Symposium for Synthetic and Bioorganic 
Chemistry	

Hetero-layered Hybrid Dendrimers with Optimized Sugar Head 
Groups for Enhancing Carbohydrate-Protein Interactions  

Rahul	S.	Bagul,	Maryam	Hosseini,	Tze	Chieh	Shiao	and	Rene	Roy*	

Pharmaqam	and	Nanoqam,	Department	of	Chemistry,	University	du	Québec	à	Montréal,	P.O.	Box	
8888,	Succ.	Centre-ville,	Montréal,	Québec	H3C	3P8,	Canada.	E-mail:	roy.rene@uqam.ca	

	
The efficient synthesis of multitasking dendrimers is at the heart of nanomolecular 
therapeutic applications and constitute one of the cornerstone for drugs and genes 
delivery. Additional applications for glycodendrimers in particular reside in their capacity to 
block bacterial and viral adhesion mechanisms including biofilms inhibition. We describe 
herein a novel strategy that combines both the versatility of the recently discovered “onion 
peel” (hetero-layered) dendrimer construction together with the incorporation of surface 
hybrid carbohydrate ligands for multi-bacterial strains targeting. We relied on current click 
reactions, namely the Cu(I) catalyzed azide-alkyne [1,3]-dipolar cycloaddition (CuAAc) and 
photolytic thiol-ene reaction using orthogonally functionalized scaffolds. Two families of 
glycodendrimers were thus synthesized using a convergent strategy. Cyanuric chloride, 
pentaerythritol, and hexachlorocyclophospazene were chosen for the different layers. The 
dendrimers were built to incorporate both optimised β-D-galactopyranoside and an α-D-
mannopyranoside ligands. The resulting hybrid glycodendrimers were successfully tested 
against two different lectins using dynamic ligth scattering (DLS).  

	
Key	words	:	Onion	peel,	Orthogonality,	Hetero-dendrimers,	Click	reactions,	Multivalency	
	
References :  
1. R. S. Bagul, M. Hosseini, T. C. Shiao, N. K. Saadeh, R. Roy. Polym. Chem. 2017, in press 
2. R. S. Bagul, M. Hosseini, T. C. Shiao, R. Roy. Can. J. Chem. 2017, in press 
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Synthesis and Functionalization of 5,6-Dihydroxyindole-2-carboxylic acid (DHICA) for the 

Formation of Melanin Oligomers 

Ohhyeon Kwon, Zheng Huang, Jean-Philip Lumb* 

Department of Chemistry, McGill University, 801 Sherbrooke St. W, Montréal, QC H3A 0B8, Canada 

Email: jean-philip.lumb@mcgill.ca 

 
Studying the molecular structure of melanin, a ubiquitous biological pigment, has been a 

longstanding challenge due to their poor solubility, heterogeneity, and complexity. In the in vivo 

process known as melanogenesis, tyrosine is converted into 5,6-dihydroxyindole (DHI) and 5,6-

dihydroxyindole-2-carboxylic acid (DHICA), which are thought to oligomerize/polymerize to form the 

melanin pigment. Using recent biomimetic methodologies/strategies developed in our group, we were 

able to develop a scalable protocol to produce DHICA derivatives that are differentially protected 

between the 5- and 6-hydroxyl groups. Regioselective functionalization of the DHICA core has been 

achieved through either innate/directed functionalization, as well as a combination of the two 

strategies. Installing groups that allow for cross-coupling methodologies to be utilized in the synthesis 

of DHICA oligomers have also been demonstrated. Using this strategy, a controlled oligomerization of 

DHICA can be envisioned, in a manner similar to the chemical synthesis of other biopolymers such as 

DNA/RNA and peptides. This strategy would allow studying the properties and reactivity of various 

melanin and melanin-like systems from the ground-up, in a controlled fashion. 
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Design and Synthesis of Eumelanin Inspired Materials 

Haiyan Huang, Jean-Philip Lumb 

Department of Chemistry, Mcgill University 

Eumelanin is a ubiquitous biological pigment which is responsible for multiple critical functions in 

living organisms. However, its structure is not well understood. Computation chemists proposed a 

structural model for eumelanin protomolecules, a tetramer contain an inner porphyrin ring. This has 

motivated our efforts to synthesis the melanin like tetramer which is capable of characterize its 

unique electron and optical properties. In this presentation, we will discuss our efforts towards this 

goal, which hinge on iterative chain growth. We will discuss our current progress on making 5, 6 

position differentiated indole platform, regioselective functionalization of indole platform and 2, 7’- 

dimer synthesis. 
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Towards Selective Cu-Catalyzed Aerobic Oxidation of Phenols: Ligand Design and Additive 
Effects 
Xu, Y.; Kwon, O.; Esguerra, K. V. N.; Lumb, J.-P. 
 
Recent work from the Lumb group has demonstrated efficient biomimetic catalysis in 
the aerobicortho-oxygenation of phenols utilizing Cu(I) 
and N,N′-di-tert-butylethylenediamine (DBED).1However, controlling product 
selectivity remains an unsolved challenge. In an effort to address this challenge, we 
introduce an asymmetric 3,5-disubstituted phenol as a model substrate for the 
evaluation of both regioselectivity and chemoselectivity. Our poster will discuss the 
effects of ligands and additives on controlling this product selectivity. 
 

 
 
Reference 
1. (a) Esguerra, K. V. N.; Fall, Y.; Lumb, J.-P. Angew. Chem. Int. Ed. 2014, 53, 5877-5881; 

(b) Esguerra, K. V. N.; Fall, Y.; Petitjean, L.; Lumb, J.-P. J. Am. Chem. Soc. 2014, 136, 
7662-7668. 
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Perturbing the Activity of Class II Lanthipeptide Synthetase Through Mutations of an 
Overlooked Intrinsically Disordered Loop 

Authors: Kevin A. Uggowitzer and Christopher J. Thibodeaux  

 Lanthipeptides are a family of unique peptide natural products that contain 
characteristic thioether rings within their structure. These rings are post-translationally 
modified into the C-terminal core region of ribosomally synthesized precursor peptides 
(LanAs). In class II lanthipeptides, these modifications are tailored into LanAs through a 
multistep mechanistic pathway solely catalyzed by a single lanthipeptide synthetase 
(LanM). Due to their antibiotic properties and the growing crisis of antibacterial 
resistance, lanthipeptides are major targets of drug development making understanding 
of their biosynthesis essential. Recently, the first crystal structure of a class II 
lanthipeptide synthetase (CylM) was solved, providing an opportunity to investigate 
potentially vital structural characteristics of LanMs. One interesting structural 
characteristic is an intrinsically disordered loop that appears to be strategically placed 
between both the dehydratase and cyclase domains of the enzyme. A sequence 
alignment of hundreds of known LanMs showed that not only does this loop have a 
conserved length of about 50 residues, it also contains a conserved S/T-D motif as well 
as conserved flanking proline residues. Mutating these residues in the class II 
Lanthipeptide synthetase HalM2 leads to interesting perturbations in enzymatic activity, 
and implies a functionally critical role for this loop, which has been previously 
overlooked. 

	

Figure:	Crystal	Structure	of	CylM	showing	the	intrinsically	disordered	loop	of	interest	
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Ligase-catalyzed Oligonucleotide Polymerization 

(LOOPER) strategy of solving aptamer functionality deficiency issue 

 

Dehui Kong1, Wayland Yeung1, Ryan Hili1,2 

1  Department of Chemistry, University of Georgia, 140 Cedar Street, Athens, Georgia 30602, United States 
2 Department of Chemistry, York University, 4700 Keele Street, Toronto, ON M3J 1P3, Canada 

Aptamers are well-defined nucleic acid structures capable of high affinity, high specificity binding 
against predetermined targets. Research has uncovered great significance for aptamers in the fields 
of therapeutics and diagnostics. Compared to antibody, aptamer chemical diversity is unabundant. 
Proteins are composed of 20 amino acids while natural DNA contains four canonical nucleobases. 
Common approaches to combatting this issue have included incorporating modified sugar 
backbones, modified nucleobases, or engineering novel base pairings. However, these methods 
often suffer slow incorporation rates and require engineered polymerase while only gaining marginal 
functionality. Our approach on expanding chemical functionality is Ligase-catalyzed 
OligOnucleotide PolymERization (LOOPER), which has been shown to accommodate peptide or 
small molecule modifications on oligonucleotides. 
 

 
 
Starting from separate homofunctionalized, amine-modified pentamer libraries, unique modifications 
can be coupled to the amine termini to generate a heterofunctionalized pentamer library. The whole 
heterofunctionalized library could be regarded as tRNA mimics. Each small molecule modification 
was carefully chosen with the goal of mimicking amino acids in hopes of yielding aptamers with 
protein-like functionality. Using T4 DNA ligase, pentamers can be assembled on a template library 
with fidelity of 93.8%. We applied this system into thrombin aptamer SELEX. Sequencing results 
revealed a novel aptamer with densely functionality, with a dissociation constant of 1.6 nM. Our 
novel aptamer is not a G-quadruplex sequence but quite rich in carboxylic acid and aromatic 
modifications. Future efforts will be focused on further illuminating the molecular interactions 
between this modified aptamer and its target. 
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A Cross-Coupling Approach to Amide Bond Formation from Esters 

Taoufik Ben Halima, Jaya Kishore Vandavasi, Mohanad Shkoor, and Stephen G. 

Newman* 

Centre for Catalysis Research and Innovation, Department of Chemistry and 

Biomolecular Sciences, University of Ottawa, 10 Marie Curie, Ottawa, Ontario K1N 6N5, 

Canada.  

ABSTRACT: A palladium-catalyzed cross-coupling between aryl esters and anilines is 

reported, enabling access to diverse amides. The reaction takes place via activation of 

the C−O bond by oxidative addition with a Pd−NHC complex, which enables the use of 

relatively non-nucleophilic anilines that otherwise require stoichiometric activation with 

strong bases in order to react. High yields of aromatic, aliphatic, and heterocyclic products 

are obtained. A range of activated esters are evaluated in the presence and absence of 

catalyst, demonstrating that the catalytic methodology substantially increases the types 

of electrophiles that can be utilized for amide bond formation in the absence of harsh 

bases. KEYWORDS: cross-coupling, amides, palladium catalysis, C−O bond activation, 

C−N coupling. 
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Kévin Saint-Jacques, Carolyn L. Ladd and André B. Charette 
Université de Montréal 
 
 
Abstract :  
 
Previous work indicated that cyclopropylamines and cyclopropylamides lacking an 
alpha-substituent would undergo ring-opening after Pd-catalyzed intramolecular C-H 
activation step. Moreover, the reaction demonstrated excellent regioselectivity, affording 
the conjugated seven-membered ring as the only product. Preliminary results also 
suggest that the synthesis of novel hexahydroazepinone could be adapted and 
optimized for a continuous-flow process. 
 

 

 

 

156

christopherthibodeaux
Typewritten Text
Poster 116


	updated_Oral Abstracts.pdf
	Bassan (UT:Nitz)
	Santandrea (U de M:Collins
	Chan (AbbVie)
	Juneau (UQAM:Frenette)
	Kong (York:Hili)
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