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 Map of Wolfville 
  
  
 

 
  

 Places to Eat 
 Most of the places to eat can be found on Main Street.  Turn right 

onto Main Street and in a few minutes you will be in "downtown" 
Wolfville.  A list of restaurants in Wolfville is on the next page. 

  
 Liquor Store (NSLC) – 7 Minute Walk From Campus 

 Turn right onto Main Street, then left onto Elm Street (just past the 
small park with the clock).  Take your first right onto Front Street 
and it's straight ahead. 
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 Restaurants 
  
  
  

$  

 Billy Bob’s Pizza 
393 Main Street 

 Il Dolce far Niente Espresso 
Bar 
16 Elm Avenue 

 Just Us! Coffeehouse 
450 Main Street 

 Pete’s 
360 Main Street 

 Pita House Juice Bar 
389 Main Street 

 Pronto Pizza 
467 Main Street 

 T.A.N Coffee Roaster Café 
378 Main Street 

 The Naked Crepe 
402 Main Street 

 The Rolled Oat Café 
420 Main Street 

 Tim Horton’s 
370 Main Street 

$$ 
 Front Street Café 

112 Front Street 

 Joe’s Food Emporium 
434 Main Street 

 Paddy’s Pub & Rosie’s 
Restaurant 
460 Main Street 

 The Anvil Beverage Room 
10 Harbourside Drive 

 The Library Pub & Merchant 
Wine Tavern 
472 Main Street 

 The Ivy Deck Garden Bistro 
8 Elm Avenue 

 

$$$ 
 Blomidon Inn Dining Room 

195 Main Street 

 Front & Central 
117 Front Street 

 Privet House Restaurant 
460 Main Street 

 Troy Turkish & 
Mediterranean Restaurant 
12 Elm Avenue 
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 General Information 
  
  
 Welcome Barbeque and Shaydid 

  A free barbeque will be provided at the Axe Lounge following 
the opening keynote speaker.  Later in the evening Shaydid will 
be performing. 
 

  
 Presentations 

  Oral presentations and the keynote talks will take place in the 
auditorium of the K.C. Irving Environmental Science Centre.  
Poster presentations will take place in the Sheldon L. Fountain 
Learning Commons. 

 Oral presentations should be 12 minutes, to allow for 3 minutes 
of questions.  The session chair will notify presenters that they 
are 10 minutes into their presentation by standing to the side of 
the room.  Presentations must be uploaded to the computer 
before each session. 

 Poster presentations will be given a designated space and 
Velcro tape will be supplied to attach posters to the poster 
boards. 

 
  
 Banquet 
  The cost of the banquet is $35.00 for all participants.  

Transportation will be provided to and from the banquet venue 
(The Old Orchard Inn).  The bus will depart from the parking lot 
next to Wheelock Hall (the dining hall) at 6:15 pm and 6:30 pm. 

 
  
 Bids for ChemCon 2015 

  Bids can be made for ChemCon 2015 at the banquet on  
May 24th.  A computer and a projector will be provided. 
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 Message from the Conference Chairs 

  
  
 Welcome to ChemCon 2014! 
  
  On behalf of the ChemCon 2014 organising committee, it is a 

pleasure to welcome you to the 39th annual Science Atlantic/CIC 
Chemistry Conference. Our department is honoured to host this 
event on our campus in Wolfville in the heart of the Annapolis 
Valley. This beautiful setting is a great background to the many 
research presentations that will take place and I encourage you all 
to explore when you can. 
 ChemCon is a very important venue for showcasing Atlantic 
Canada’s finest undergraduate and graduate researchers. The 
sharing of our knowledge here aids us in our pursuit of chemical 
and personal advances. To add to these presentations, we are 
pleased to welcome our keynote speakers: Dr. Eric Rivard from the 
University of Alberta and Jennifer Poulin from the Canadian 
Conservation Institute. Their addresses will undoubtedly be 
highlights of this year’s conference. 
 We would like to give many thanks to our sponsors who have 
helped fund ChemCon. Without their generosity the conference 
could not operate. To our fellow organisers, we thank you for your 
volunteer contributions. A lot of hard work was needed to pull this 
off and you all stepped up to carry the load. We would also like to 
extend a special thanks to Dr. Bobby Ellis who put in a lot of time to 
ensure the conference would run smoothly. 
 To all of the delegates of ChemCon 2014, we hope that you 
will enjoy this year’s conference. ChemCon has always been a 
unique social and educational event that many remember fondly. 
We will do our best to carry on this tradition; contact any of us for 
any information that you may need! 
 
Jamie Gillis and Lynsay Thurber 
Conference Chairs 
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 Message from the Department Head 

  
  
  
 Dear Students and Colleagues, 

 
On behalf of the Chemistry Department, I welcome you to Wolfville 
and Acadia University. The students and faculty are delighted to be 
your hosts for the 39th Annual Science Atlantic/CIC Chemistry 
Conference, ChemCon 2014. This is a particularly special year as it 
marks the 100th Anniversary of the Chemistry Department at 
Acadia University.  
 
I wish to thank the organizing committee, sponsors, and all of you 
for attending ChemCon 2014. I give a special thanks to the 
exceptional keynote speakers for taking the time from their busy 
schedules to contribute to this meeting.  
 
Wishing you all a great ChemCon 2014! 
 
John Murimboh, PhD 
Associate Professor and Head 
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 Message from the Premier of Nova Scotia   
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 Organizing Committee 
  
  
  

Co-Chairs 
Jamie Gillis 
Lynsay Thurber 
 
Faculty Advisor 
Dr. Bobby Ellis 
 
Banquet Coordinator 
Stephen Wolfe 
 
Financial Coordinator 
Kira McLean 
 
Secretary 
Ashley Lohnes 
 
Events Coordinator 
Hannah Sinclair 
 

Volunteers 
Alex Veinot 
Justin Rogers 
Leah Bennett 
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 Presenting Delegates 
  
  
  

Acadia University 
Ashraf Abdelkhalik 
Huryyah Alamer 
Zainab ALJaroudi 
Donald Corkum 
Charlotte Fuller 
Jordan Gibson 
Jamie Gillis 
Marc Hetu 
Susan Monro 
Jakob Nickerson 
Mitch Pinto 
Justin Rogers 
Tariq Sainuddin 
Hilary Simon 
Alex Veinot 
Stephen Wolfe 
Huimin Yin 
 
Cape Breton University 
Kori Andrea 
Shawna Corcoran 
James Marsh 
Alexander Rudiuk 
 
Memorial University 
Ashley Bungay 
Teles Furlani 
David Gale 
David Hogan 
Silvana Rodrigues Pereira 
Raylene Smith 

Mount Allison University 
Tim Anderson 
Kevin Russell 
 
Mount Saint Vincent University 
David Garrison 
Matthew Timm 
 
Saint Mary's University 
Dijana Anzelj 
Stephanie Boudreau 
Alyssa Doué 
Kirstin Doyle 
Scott Harroun 
Reem Karaballi 
Zachary Konway 
Michael Land 
Chris Lavoie 
Billy McClennan 
Trevor McGrath 
Luke Murphy 
Sasha Power 
Ashley Robinson 
Graeme Soper 
 
Université de Moncton 
Daneck Lang-Ouellette 
 
University of New Brunswick 
Jonathan Cann 
Grant Charlton 
Chris Frazee 
Nicholas Richard 
Matthew Roy 
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 Keynote Speakers 

  
  
 Dr. Eric Rivard, Associate Professor 

Department of Chemistry, University of Alberta 
  
 Eric Rivard was born in Gander, Newfoundland back 

when disco was popular. He completed his B.Sc. 
(Honours) degree at the University of New 
Brunswick in 1995 and later obtained a Ph.D. 
degree at the University of Toronto under the 
supervision of Professor Ian Manners in 2004. He 
then conducted NSERC sponsored postdoctoral 
work with Professors Jonas Peters (Caltech) and 
Philip Power (University of California, Davis), 
followed by a research stay at Monash University in 
Australia with Professor Cameron Jones.  In 2008 he 
began his independent career as an Assistant 

Professor at the University of Alberta and was recently promoted to the rank 
of Associate Professor. He has been the recipient of an Alberta Innovates-
Technology Futures New Faculty Award, a Petro-Canada Young Innovator 
Award and various undergraduate teaching awards. His current research 
interests involve Main Group Molecular and Polymer Chemistry including the 
stabilization of low oxidation main group hydrides for use as precursors to 
nanomaterials, and the development of new conjugated molecular and 
polymeric systems via zirconium-mediated syntheses for optoelectronic 
applications; he has published around 60 papers thus far. When he is not 
working he can be found on a curling sheet (see below). 
 

 
 

May 22, 2014 from 4:15-5:15 pm, KCIC Auditorium 
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 Keynote Speakers 

  
  
 Jennifer Poulin, Senior Conservation Scientist  

Canadian Conservation Institute 
  
 Jennifer Poulin earned a B.Sc. (Honours) in 

Chemistry from Acadia University in 1992 and a 
M.Sc. in Analytical Chemistry, specializing in gas 
chromatography, from Dalhousie University in 
1995. She is a Senior Conservation Scientist at the 
Canadian Conservation Institute and specializes in 
the analysis of organic compounds in museum 
objects using gas chromatography-mass 
spectrometry. Her research interests include the 
identification of natural and early synthetic dyes on 
textiles, the characterization of Canadian amber, 

natural and synthetic paint binding media, organic residues on archaeological 
objects, and the study of natural varnishes and lacquers used as furniture 
finishes. She is co-author of Jean Paul Riopelle: the Artist's Materials, the 
second book in the Artists’ Materials series published by the Getty 
Conservation Institute. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

May 23, 2014 from 2:15-3:15 pm, KCIC Auditorium 
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 Conference Sponsors 

  
  
 Polymer 
  Acadia Chemistry Club 

 Acadia University Department of Chemistry 

 Acadia Student Union 

 CIC Chemical Education Division 

 Canadian Council of University Chemistry Chairs 

  
 Molecule 
  Open Acadia 

 CIC Biological and Medicinal Chemistry Division 

 CIC Inorganic Chemistry Division 

 CIC Organic Chemistry Division 

 CIC Physical, Theoretical and Computational 
Chemistry Division 

 Pearson Education 

 Oxford University Press 

 Nelson Education 

 MacMillan Higher Education 

  
 Atom 
  CIC Analytical Chemistry Division 

 CIC Maritime Local Section 

 CIC Newfoundland and Labrador Local Section 
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 Awards 

  
  
  CIC Award for the Best Undergraduate Oral Presentation in 

Analytical Chemistry 

 CIC Award for the Best Undergraduate Poster Presentation in 
Analytical Chemistry 

 CIC Award for the Best Undergraduate Oral Presentation in 
Biological or Medicinal Chemistry 

 CIC Award for the Best Undergraduate Poster Presentation in 
Biological or Medicinal Chemistry 

 CIC Award for the Best Undergraduate Oral Presentation in 
Inorganic Chemistry 

 CIC Award for the Best Undergraduate Poster Presentation in 
Inorganic Chemistry 

 CIC Award for the Best Undergraduate Oral Presentation in 
Materials Chemistry 

 CIC Award for the Best Undergraduate Poster Presentation in 
Materials Chemistry 

 CIC Award for the Best Undergraduate Oral Presentation in 
Organic Chemistry 

 CIC Award for the Best Undergraduate Poster Presentation in 
Organic Chemistry 

 CIC Award for the Best Undergraduate Oral Presentation in 
Physical, Theoretical or Computational Chemistry 

 CIC Award for the Best Undergraduate Poster Presentation in 
Physical, Theoretical or Computational Chemistry 

 Best Graduate Oral Presentation 

 Best Graduate Poster Presentation 

 ACEmat Award in Computational Modeling of Materials 

 E. Gordon Young Award for Best Pedagogical Graduate Oral 
Presentation 

 Science Atlantic Science Communication Award 

 Science Atlantic Undergraduate Research Award 

 Murray Brooker Award for Best Undergraduate Oral or Poster 
Presentation in Chemical Education 

 Best Overall Presentation by an Undergraduate Student 
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 Detailed Schedule of Events 

  
  
 Day 1: Thursday, May 22, 2014 

 
K.C. Irving Environmental Science Centre 
  1:00 pm – 4:00 pm Registration and Grad Fair – Lower Foyer 
  4:00 pm – 4:15 pm Opening Remarks – Auditorium 
  4:15 pm – 5:15 pm Keynote Address by Dr. Eric Rivard – Auditorium 

 
The Axe Lounge 
  5:30 pm – 7:00 pm Welcome BBQ and Mixer 
  9:00 pm – 12:30 am The Band Shaydid Performs (doors opens at 8:30) 

Two pieces of ID needed 

 
Day 2: Friday, May 23, 2014 
 
K.C. Irving Environmental Science Centre 
  8:00 am – 9:00 am Breakfast – Garden Room 
  9:00 am – 10:30 am Oral Presentations – Auditorium 
  10:30 pm – 10:45 pm Nutrition Break – Garden Room 
  10:45 pm – 11:45 pm Oral Presentations – Auditorium 

 
Wheelock Dining Hall 
  12:00 pm – 1:00 pm Lunch 

 
K.C. Irving Environmental Science Centre 
  1:00 pm – 2:15 pm Oral Presentations – Auditorium 
  2:15 pm – 3:15 pm Keynote Address by Jennifer Poulin – Auditorium 

 
Sheldon L. Fountain Learning Commons 
  3:15 pm – 3:30 pm Nutrition Break and Poster Setup 
  3:30 pm – 5:00 pm Poster Presentations 

 
The Axe Lounge 
  8:00 pm – 10:00 pm Trivia and Chem Night at The Axe 

Two pieces of ID needed, The Axe will stay open 
until 1:00 am 
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 Detailed Schedule of Events 

  
  
 Day 3: Saturday, May 24, 2014 

 
K.C. Irving Environmental Science Centre 
  8:00 am – 9:00 am Breakfast – Garden Room 
  9:30 am – 10:30 am Oral Presentations – Auditorium 
  10:30 pm – 10:45 pm Nutrition Break – Garden Room 
  10:45 pm – 11:45 pm Oral Presentations – Auditorium 

 
Wheelock Dining Hall 
  12:00 pm – 1:00 pm Lunch 

 
K.C. Irving Environmental Science Centre 
  1:00 pm – 2:00 pm Oral Presentations – Auditorium 
  2:00 pm – 3:00 pm Judges Meeting 
  3:00 pm – 4:00 pm Science Atlantic Chemistry Committee Meeting 
  4:00 pm – 5:00 pm Maritime Local CIC Section Meeting 

 
Old Orchard Inn 
  6:30 pm – 7:00 pm Cocktails 
  7:30 pm – 8:30 pm Dinner Starts 
  8:30 pm – 9:00 pm Awards Presentation 
  9:00 pm – 9:30 pm Bids for ChemCon 2015 
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 Oral Presentation Schedule 

  
  
 Friday, May 23, 2014 
  

Session 1 

 9:00 am U1-OR Chris Lavoie, SMU 

 9:15 am U2-OR David Hogan, MUN 

 9:30 am U3-BM Marc Hetu, Acadia 

 9:45 am U4-OR Jonathan Cann, UNB 

 10:00 am U5-OR Trevor McGrath, SMU 

10:15 am U6-BM Silvana Rodrigues Pereira, MUN 

 
Session 2 

 10:45 am U7-BM Jordan Gibson, Acadia 

 11:00 am G1-AN Scott Harroun, SMU 

 11:15 am G2-BM Susan Monro, Acadia 

 11:30 am G3-OR Luke Murphy, SMU 

 
Session 3 

 1:00 pm G4-BM Tariq Sainuddin, Acadia 

 1:15 pm G5-OR Alyssa Doué, SMU 

 1:30 pm G6-OR Ashraf Abdelkhalik, Acadia 

 1:45 pm G7-OR Graeme Soper, SMU 

 2:00 pm G8-BM Huimin Yin, Acadia 

 
U = Undergraduate Oral Presentation  
G = Graduate Oral Presentation 
 
AN = Analytical BM = Biological/Medicinal 
IN = Inorganic MT = Materials 
OR = Organic PT = Physical, Theoretical and 

Computational 
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 Oral Presentation Schedule 

  
  
 Saturday, May 24, 2014 
  

Session 4 

 9:30 am U8-MT Ashley Bungay, MUN 

 9:45 am U9-MT Shawna Corcoran, CBU 

 10:00 am U10-MT David Gale, MUN 

10:15 am U11-MT Kori Andrea, CBU 

 
Session 5 

 10:45 am U12-AN Ashley Robinson, SMU 

 11:00 am U13-PT Matthew Timm, MSVU 

 11:15 am U14-AN Teles Furlani, MUN 

 11:30 am U15-PT Alexander Rudiuk, CBU 

 
Session 6 

 1:00 pm U16-IN Grant Charlton, UNB 

 1:15 pm U17-IN Tim Anderson, Mt A 

 1:30 pm U18-IN Matthew Roy, UNB 

 1:45 pm U19-IN Jakob Nickerson, Acadia 

 
U = Undergraduate Oral Presentation  
G = Graduate Oral Presentation 
 
AN = Analytical BM = Biological/Medicinal 
IN = Inorganic MT = Materials 
OR = Organic PT = Physical, Theoretical and 

Computational 
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 Poster Presentations 

  
  
 Friday, May 23, 2014 
  

3:30 pm GP1-AN Huryyah Alamer, Acadia 

3:30 pm UP1-OR Kirstin Doyle, SMU 

3:30 pm UP2-IN Jamie Gillis, Acadia 

3:30 pm UP3-AN Sasha Power, SMU 

3:30 pm UP4-MT James Marsh, CBU 

3:30 pm GP2-AN Reem Karaballi, SMU 

3:30 pm UP5-OR Stephen Wolfe, Acadia 

3:30 pm UP6-IN Zachary Konway, SMU 

3:30 pm UP7-PT Kevin Russell, Mt A 

3:30 pm UP8-MT Chris Frazee, UNB 

3:30 pm GP3-BM Daneck Lang-Ouellette, UdeM 

3:30 pm UP9-OR Michael Land, SMU 

3:30 pm UP10-IN Alex Veinot, Acadia 

3:30 pm UP11-PT Raylene Smith, MUN 

3:30 pm UP12-BM Charlotte Fuller, Acadia 

3:30 pm GP4-PT Dijana Anzelj, SMU 

3:30 pm UP13-OR Donald Corkum, Acadia 

3:30 pm UP14-IN Billy McClennan, SMU 

3:30 pm UP15-PT Mitch Pinto, Acadia 

3:30 pm GP5-IN Nicholas Richard, UNB 

3:30 pm GP6-AN Justin Rogers, Acadia 

3:30 pm UP16-OR David Garrison, MSVU 

3:30 pm UP17-OR Hilary Simon, Acadia 

 3:30 pm GP7-OR Zainab ALJaroudi, Acadia 
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 Abstracts 

  
  

 Eric Rivard, University of Alberta 

  
 Donor-acceptor Stabilization and Metallacycle Transfer as Synthetic Tools in 

the p-Block: From Chemical Curiosities to Light-emitting Materials 
 Eric Rivard 

 Department of Chemistry, University of Alberta,  
11227 Saskatchewan Dr., Edmonton, Alberta, T6G 2G2 

e-mail: erivard@ualberta.ca; group website: www.chem.ualberta.ca/~erivard/ 
  

 In this talk I will discuss two major areas of research that are ongoing in our 
group. The first topic involves the synthesis of reactive main group element 
hydride adducts featuring inorganic methylenes (SiH2, GeH2 and SnH2) and 
ethylenes (H2SiGeH2 and H2GeGeH2) and their conversion into non-toxic light-
emitting nanomaterials under mild conditions (see bottom left image).1 The 
second area of great interest to us that will be described is the use of an 
efficient atom exchange (metallacycle transfer) reaction to generate next 
generation polymers for possible use in flexible solar cells,2 and the completely 
accidental discovery of a new class of phosphorescent compounds based on the 
inexpensive element tellurium (see bottom right image).3 
 

 
 

References: 
[1] (a) K. Thimer, S. M. I. Al-Rafia, M. J. Ferguson, R. McDonald and E. Rivard, Chem. Commun. 
2009, 7119-7122. (b) S. M. I. Al-Rafia, A. C. Malcolm, S. K. Liew, M. J. Ferguson, R. McDonald and 
E. Rivard, J. Am. Chem. Soc. 2011, 133, 777-779. (c) S. M. I. Al-Rafia, A. C. Malcolm, R. McDonald, 
M. J. Ferguson and E. Rivard, Angew. Chem., Int. Ed. 2011, 50, 8354-8357. (d) S. M. I. Al-Rafia, A. 
C. Malcolm, R. McDonald, M. J. Ferguson and E. Rivard, Chem. Commun. 2012, 48, 1308-1310. 
(e) S. M. I. Al-Rafia, M. R. Momeni, R. McDonald, M. J. Ferguson, A. Brown, and E. Rivard, Angew. 
Chem., Int. Ed. 2013, 52, 6390-6395. (f) S. M. I. Al-Rafia, M. R. Momeni, M. J. Ferguson, R. 
McDonald, A. Brown and E. Rivard, Organometallics, 2013, 32, 6658-6665. 
[2] G. He, L. Kang, W. Torres Delgado, O. Shynkaruk, M. J. Ferguson, R. McDonald and E. Rivard, 
J. Am. Chem. Soc. 2013, 135, 5360-5363.  
[3] G. He, W. Torres Delgado, D. J. Schatz, C. Merten, A. Mohammadpour, L. Mayr, M. J. 
Ferguson, A. Brown, K. Shankar and E. Rivard, Angew. Chem., Int. Ed. 
DOI:10.1021/anie.201307373 (ASAP article). 
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 Abstracts 

  
  

 Jennifer Poulin, Canadian Conservation Institute 

  
 Conservation Science from Around the World 

 Jennifer Poulin 

 Conservation Science, Canadian Conservation Institute,  
1030 Innes Rd., Ottawa, K1B 4S7 
e-mail: jennifer.poulin@pch.gc.ca 

  

 You are invited to take a trip around the world from the Eocene era to the 
twentieth century through the analysis of objects from Canadian museums. The 
journey begins 20 million years ago in the high arctic with analysis of a unique 
sub-class of amber that has only been found in Canada. This Class Id amber has 
an interesting and important connection to well-known Baltic amber as it is the 
only other amber in the world to contain a significant abundance of succinic 
acid. Our research, the first to show direct molecular evidence for the succinic 
acid cross-linking of the polymer matrix, will be presented for both these 
resinites.  The next stop is Peru and the dye analysis of vibrant and intricate 
archaeological textiles that date from 2500 years ago.  From there we move on 
to southern Africa and discover why wooden sculptures, crafted for missionary 
nuns in Malawi and Zambia in the last half of the twentieth century, have now 
begun growing white crystalline efflorescence in storage. The final destination is 
China during the late Ming Dynasty. Preliminary work and conservation 
challenges for a lacquered and gilded Imperial throne will be presented and 
discussed. 
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 Abstracts 

  
  

 U1-OR Chris Lavoie, St. Mary's University 

  
 Phosphonium Ion Based Salen Derivatives for Use in Catalysis 

 Chris Lavoie, Christine Prudhoe and Robert Singer* 

 Department of Chemistry, St. Mary's University 

  

 Schiff base ligands and their respective complexes are well established for use in 
asymmetric catalysis. With difficulty of separation of the catalyst from reaction 
mixtures being one of the more salient drawbacks to these systems, much 
recent work has been directed towards developing methods that allow easy 
recovery and reuse of the catalyst. The incorporation of phosphonium ionic 
cores into asymmetric salen ligands to generate a Task Specific Ionic Liquid 
(TSIL) could promote entrainment of the catalyst in an ionic liquid (IL). With the 
catalyst firmly immobilized in the ionic liquid layer, this forms a recyclable 
system whereby the desired product can be extracted, leaving the catalyst 
behind in the IL for reuse. The ligand, 5,5'-(1E,1'E)-(1R,2R)-(cyclohexane-1,2-
diylbis(azan-1-yl-1-ylidene))bis(methan-1-yl-1-ylidene)bis(3-tert-butyl-4-
hydroxy-5,1-phenylene)bis(methylene)bis(tributylphosphonium)hexafluoro-
phosphate, as well its respective copper (II) and manganese (III) complexes were 
successfully synthesized and characterized. 
 
Aziridination reactions were catalysed by the copper complex with a 
phosphonium ion tagged ligand, in both 1-butyl-3-methylimidazolium 
hexafluorophosphate, [bmim][PF6], and 1-butyl-3-methylimidazolium 
bis(trifluoromethylsulfonyl)imide, [bmim][N(Tf)2] ionic liquids. The catalyst was 
recycled several times in both ILs without appreciable loss in product yield over 
successive runs. Recycling of the manganese complex in the epoxidation of 
styrene was performed in both [bmim][PF6] and [bmim][N(Tf)2], with moderate 
to full conversion of substrate into product being observed for successive runs in 
each ionic liquid. 
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 Abstracts 

  
  

 U2-OR David Hogan, Memorial University 

  
 Towards an Aromatic Pyreno-burger: Synthesis à la Carte 

 David T. Hogan and G. J. Bodwell* 

 Department of Chemistry, Memorial University of Newfoundland 

  

 In the synthesis of novel pyrenophane (1), the coupling of m-terphenyl (2) and 
p-substituted benzene (3) is the key step. Iodo-m-terphenyl (2a) was 
successfully prepared via a Hart Reaction of 1,3-dichloro-2-iodobenzene and 
(3,5-dimethylphenyl) magnesium bromide, while compounds (3) are 
commercially available. The Suzuki-Miyaura double cross-coupling reaction of 
(2a) and 1,4-phenylene bis(boronic acid) (3a) was envisioned as a powerful 
choice to perform this coupling. Multiple reaction conditions were employed; 
however, so far this route has been unsuccessful. The coupling partners were 
then switched, so that m-terphenyl boronic acid (2b) and p-diiodobenzene (3b) 
were reacted. This route is yet to be explored, and relies upon the successful 
synthesis of (2b).  
 
As alternative methods, Ullmann-type couplings of (2a) and (3b) were proposed, 
the explorations of which will be discussed. Once coupling is achieved, the route 
to pyrenophane (1) is within the scope of our optimized reactions. 
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 Abstracts 

  
  

 U3-BM Marc Hetu, Acadia University 

  
 Extraction Methods and the Bioactive Phytochemicals  

Produced from an Invasive Plant Species 
 Marc Hetu and Sherri McFarland* 

 Department of Chemistry, Acadia University 

  

 Invasive plant species are a growing concern in botanical science due to their 
abilities to colonize a wide variety of environments, aggressive initial growing 
profiles, and their tenacious re-growth strategies. However, “weeds”, as they 
are most commonly referred to, often possess bioactive compounds with 
medical utility. One such plant that grows particularly well in Nova Scotia 
produces phytochemicals as secondary metabolites that include stilbenes and 
anthraquinones, including resveratrol and emodin. Resveratrol has been linked 
to multiple health benefits including antioxidant, anti-inflammatory, and anti-
viral capabilities, while emodin has been linked to reducing certain anaphylactic 
episodes and been used in the treatment of diabetes. We are particularly 
interested in producing photosensitizing extracts from these plants in order to 
develop light-based technologies for destroying certain bacteria, and have 
optimized extraction procedures for enriching these extracts in phototoxic 
compounds. We will discuss this methodology and highlight some potential 
applications for this technology. 
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 Abstracts 

  
  

 U4-OR Jonathan Cann, University of New Brunswick 

  
 A Novel Synthetic Pathway for Medium Sized Heterocycles 

 D. MaGee and J. Cann 

 Department of Chemistry, University of New Brunswick 

  

 This project builds on previous work on heterocyclic ring formation via ketene 
intermediates by the MaGee group. In previous work, ethyl-alkynyl ethers were 
used as a ketene surrogate that, once heated at temperatures in excess of 
110°C, underwent a retro-ene reaction to generate a ketene that was trapped 
intramolecularly by a suitable nucleophile (alcohol or amine). Although very 
successful, it had limitations, primarily due to the sensitivity of the alkynyl-ether 
moiety. This project looks at using a different ketene surrogate, namely 
Meldrum’s Acid, as this should allow for greater flexibility in formation of the 
cyclization precursor and in potential stability of synthetic intermediates. 
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 U5-OR Trevor McGrath, Saint Mary's University 

  
 Ionic Organocatalysis 

 T.A. McGrath and R.D. Singer 

 Department of Chemistry, Saint Mary's University 

  

 Organocatalysis, defined as the acceleration of a chemical reaction with a sub-
stoichiometric amount of an organic compound that does not contain a metal 
atom, is a field that has grown exponentially over the past decade. An ionic, 
hydrogen bonding, thiourea based organocatalyst was successfully synthesized 
and characterized. The Morita-Baylis-Hillman reaction is a valuable carbon-
carbon bond forming reaction that provides access to densely functionalized 
products; however the reaction is notoriously slow. The ionic organocatalyst 
was shown to successfully promote a DABCO catalysed Morita-Baylis-Hillman 
reaction between benzaldehyde and cyclohex-2-en-1-one. Due to the ionic 
character of the organocatalyst, successful entrainment and recycling in the 
ionic liquid, [BMPyr][N(Tf)2], without loss of catalytic activity was achieved. 
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 U6-BM Silvana Rodrigues Pereira, Memorial University 

  
 Phosphoramidates in the development of new medicines 

 Silvana Rodrigues Pereira 

 Department of Chemistry, Memorial University of Newfoundland 

  

 Phosphoramidates are a class of compounds that present a pentavalent 
phosphorus atom directly bound to one or more amine groups. They are well 
known as pesticides, but they also show antiviral, antiprotozoal, antibacterial, 
urease inhibitor, and anticancer activity. The reasons for such diversity include 
high alkylating ability of phosphoramidates, their propensity for both 
spontaneous and enzymatic hydrolysis, and the ability of a P-N bond to insert in 
the structure of natural nucleotides. In this work I present a few examples of the 
use of phosphoramidates in the development of molecules useful against 
human diseases. 
 

 
 
 
  



 

 39th Annual Science Atlantic / CIC Student Chemistry Conference 28 
 

 Abstracts 

  
  

 U7-BM Jordan Gibson, Acadia University 

  
 Synthesis and Characterization of Osmium(II) Polypyridal Complexes Bearing 

Ligands with Extended Pi Systems for Applications in Photodynamic Therapy 
 J. D. Gibson, H. Yin, M. Stephenson and S. A. McFarland* 

 Department of Chemistry, Acadia University 

  

 Twenty-two bis-heteroleptic Os(II) polypyridal complexes were synthesized in 
yields ranging from 10-82% for further testing as potential red light absorbing 
photodynamic therapy agents. The ultimate goal of this synthetic project was to 
generate a library that could be used to probe the dependence of in-vitro 
phototoxicity on co-ligand identity. The complexes developed were categorized 
into three subsets based on the identity of the intercalating ligand; 
benzo[i]dipyrido-[3,2-a:2,3-c]phenazine (dppn), 2,2':5,2''-terthiophene-1H-
imidazo[4,5-f][1,10]phenanthroline (IP-TT), or [2-(1-pyrenyl)-1H-imidazo[4,5-
f][1,10]phenanthroline (IP-Py). Within each subset, the intercalating ligand was 
kept constant while the co-ligands were varied by incorporating derivatives of 
1,10-phenanthroline or 2,2'-bipyridine. All bis-heteroleptic compounds were 
synthesized with the aid of microwave heating and characterized by 1H nuclear 
magnetic resonance spectroscopy and electrospray ionization mass 
spectrometry. To assist in peak assignment, 1H-1H correlation spectra were 
collected for several complexes. In-vitro phototoxicity assays against human 
leukaemia (HL60) cells suggested that the co-ligand identity profoundly 
contributes to the biological activity observed. It was also recognized that the 
order of photosensitizer potency with respect to co-ligand identity varied 
remarkably amongst the subsets developed. These observations underscore the 
importance of utilizing co-ligands beyond 1,10-phenanthroline and 2,2-
bipyridine in the pursuit of the most potent photosensitizers and recognizing 
that the best co-ligands will vary with the intercalating ligand used. 
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 G1-AN Scott Harroun, Saint Mary's University 

  
 Electrochemical SERS biosensor using DNA aptamers for  

detection of heme proteins as biomarkers for disease 
 Scott G. Harroun, Andrew Nel, Sriram Krishnan,  

Jonathan Blackburn and Christa L. Brosseau* 

 Department of Chemistry, Saint Mary’s University 

  

 Collection of Raman spectra of an analyte on silver nanoparticles enhances 
signal intensity by several orders of magnitude; it is known as surface enhanced 
Raman spectroscopy (SERS). Applying an electric potential to the metal surface 
can further increase the signal intensity. DNA aptamers are oligonucleotides 
engineered to bind a target molecule with high specificity and affinity. 
Advantages of using aptamers to bind a target molecule instead of antibodies 
include time and temperature stability, in vitro synthesis, ease for handling and 
storage, and low cost. Thiolated DNA aptamers are immobilized onto Ag 
nanoparticles by the formation of a Ag-S bond. The aptamer-modified Ag 
nanoparticle electrodes are then used for detection of target heme proteins: 
cytochrome c (cyt c) and catalase-peroxidase (katG). Biomarkers are molecules 
indicative of a specific health condition. Cyt c is a biomarker for diseases of the 
liver and kidney, and katG is a biomarker for tuberculosis. We have used DNA 
aptamers specific for cyt c and katG for detection of these proteins in optimized 
binding buffer and synthetic urine. 
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 G2-BM Susan Monro, Acadia University 

  
 Photodynamic Inactivation of Streptococcus mutans by Ru(II) Dyads  

Derived from 2-(1-Pyrenyl)-1H-imidazo[4,5- f ][1,10]phenanthroline 
 Susan M.A. Monro, Ge Shi, Tariq Sainuddin and Sherri A. McFarland* 

 Department of Chemistry, Acadia University 

  

 Photodynamic therapy, a treatment that involves the use of a photoactive dye 
(photosensitizer) that is activated by light of a specific wavelength, represents a 
rapidly growing therapeutic approach in dentistry for the treatment of bacterial 
and fungal infections, and oral cancer.  Oral bacteria such as Streptococcus 
mutans, the primary causative agent involved in human dental caries, form and 
sustain a polysaccharide-encased biofilm via quorum sensing.  Dental infections, 
although not considered life-threatening, rank third in medical costs behind 
heart disease and cancer.  Increased antibiotic resistance has created the 
necessity for alternative strategies to control these diseases and antimicrobial 
photodynamic inhibition, or PDI, has emerged as a promising application.  The 
purpose of the present investigation was to ascertain whether a group of 
photosensitizing Ru(II) dyads with  imidazo(4,5-f)(1,10)phenanthroline could act 
as antimicrobial PDI agents.  Preliminary results of this investigation will be 
presented. 
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 G3-OR Luke Murphy, Saint Mary's University 

  
 The Formation of a Weak Carbon-Carbon  

Bond and its Sensitivity to Solvent Polarity 
 Luke J. Murphy, Katherine N. Robertson,  

Heikki M. Tuononen and Jason A.C. Clyburne* 

 Department of Chemistry, Saint Mary's University 

  

 The cyanoformate ion, speculated to be an intermediate by-product in the 
biosynthesis of ethylene in plants for decades but never observed, was 
successfully isolated for the first time as its tetraphenylphosphonium salt 
([PPh4][NCCO2]) [1]. Full spectroscopic and crystallographic characterization of 
[PPh4][NCCO2] is provided, including characterization of 13C-labelled 
isotopologues. In situ infrared spectroscopic analysis of the decomposition of 
cyanoformate in various solvents has revealed that cyanoformate will dissociate 
into CN- and CO2 in higher dielectric media. The active site of 1-
aminocyclopropane-1-carboxylic acid oxidase (ACC oxidase) bears an iron atom 
which may be protected from produced cyanide by its complexation with CO2 as 
cyanoformate. When cyanoformate migrates out of the active site of the 
enzyme to the higher dielectric cytosol, it then dissociates, producing CN- or 
HCN, which is subsequently metabolized. 
[1] Murphy, L.J.; Robertson, K.N.; Harroun, S.G.; Brosseau, C.L.; Werner-
Zwanziger, U.; Moilanen, J.; Tuononen, H.M.; Clyburne, J.A.C. Science 2014, 344, 
6179, 75-8. 
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 G4-BM Tariq Sainuddin, Acadia University 

  
 Synthesis, Characterization & Phototoxicity of Ruthenium Polypyridyl 

Complexes Containing  2-(1-Pyrenyl)-1H-imidazo[4,5-f][1,10]phenanthroline 
 Tariq Sainuddin and Sherri McFarland* 

 Department of Chemistry, Acadia University 

  

 The importance of ruthenium coordination complexes as therapeutic agents is 
growing, especially as photosensitizers for use in photodynamic therapy (PDT). 
The promising results obtained for Ru(II) organometallic complexes such as 
NAMI-A and KP1091 in clinical trials as anticancer agents points toward the 
therapeutic utility of Ru(II) systems. Herein we discuss our synthetic strategy for 
preparing Ru(II) photosensitizers derived from 2-(1-pyrenyl)-1H-imidazo [4, 5-
f][1,10] phenanthroline (ippy) and a variety of coligands: 2,2’-bipyridine (bpy), 
1,10-phenanthroline (phen), 4,4’-dimethyl-2,2’-bipyridine (dmb), 4,4’-di-t-butyl-
2,2’-bipyridine (dtbb), 4,4′-diphenyl-2,2′-dipyridyl (dpbpy), and 3,4,7,8-
tetramethyl-1,10-phenanthroline (tmphen). These bis-heteroleptic complexes 
were synthesized via microwave irradiation in 42-85% yield and characterised by 
1H NMR spectroscopy and electrospray ionization mass spectrometry. The 
compounds were further analyzed for their in-vitro photocytotoxity toward HL-
60 cells, and the effect of ancillary ligand identity was probed. 
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 G5-OR Alyssa Doué, Saint Mary's University 

  
 Investigation of the nitronate Nazarov cyclization 

 Alyssa J. Douéa and Ian R. Pottie*a,b 

 
aDepartment of Chemistry, Saint Mary's University 

bDepartment of Chemistry and Physics, Mount Saint Vincent University 
  

 The Nazarov cyclization is a common synthetic tool in the synthesis of 
cyclopentenone rings. The reaction is characterized by a divinyl ketone starting 
reagent that undergoes a 4π-electron electrocyclization after addition of a 
Lewis/Brønsted acid; forming the cyclopentadienyl cation that undergoes 
cyclization. An extension of this methodology involves using a divinyl imine 
starting reagent. This cyclization is less favoured due to the electron donating 
ability of the nitrogen atom, causing the pentadienyl cation to be relatively 
stable and unwilling to undergo cyclization. To improve upon this cyclization, the 
imine group is replaced with the highly electron withdrawing nitronate 
functionality. It is hypothesized that by doing so the addition of an acid will form 
the cyclopentadienyl cation that will readily undergo cyclization. The 
investigation thus far has determined an efficient synthesis for the divinyl 
nitronate and multiple attempts of the Nazarov cyclization have been 
performed and details will be discussed within. 
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 G6-OR Ashraf Abdelkhalik, Acadia University 

  
 Synthesis of quasisteroidal 12a-methyl-11,12a-dihydro-1H-naphtho[2,1-

d]pyrrolo[2,1-b][1,3]oxazin-3(2H)-ones 
 Ashraf M. Abdelkhalik, Ajaya B. Naidu and Amitabh Jha* 

 Department of Chemistry, Acadia University 

  

 Synthesis of structurally complex molecules in a short route from readily 
available starting materials is a challenge in organic synthesis. Therefore, 
multistep reactions in a domino fashion are being widely investigated by organic 
chemists. Polyheterocyclic frameworks are very important moieties for the 
construction of biologically and pharmaceutically relevant molecules. We have 
recently developed a highly efficient, transition metal-free, cascade reaction of 
2-aminobenzyl alcohols and oxo-acids to produce tricyclic pyrrolo-/pyrido-[2,1-
b]benzo[d][1,3]oxazin-1-ones under mild conditions. It involves one-pot 
formation of an amide bond, a C-N bond and a C-O bond in tandem. We wish to 
extend this procedure on (2-aminonaphthalen-1-yl)methanol analogs and 
levulinic acid to produce quasisteroidal 12a-methyl-11,12a-dihydro-1H-
naphtho[2,1-d]pyrrolo[2,1-b][1,3]oxazin-3(2H)-one analogs. Appropriately 
decorated quasisteroidal analogues will be tested biologically for their anti-
breast cancer activity as Selective Estrogen Receptor Modulators (SERMs). The 
results obtained thus far will be presented. 
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 G7-OR Graeme Soper, Saint Mary's University 

  
 Phenylpropargyl Cations and Radicals 

 Graeme Soper, Brian Barry, Billy MacLennan, Katherine Robertson, Heikki 
Tuononen, Rene Boere, Jason Masuda* and Jason Clyburne* 

 Department of Chemistry, Saint Mary's University 

  

 N-heterocyclic carbenes have been used successfully in main group chemistry to 
stabilize a wide variety of unusual bonding modes. Originally focused on 
transition metal catalysis, as replacements for traditional phosphine-based 
ligands, the area of NHC chemistry has expanded to include main group 
elements as well as f-block metals. A very recent review written by our group 
surveyed the area of main group element – NHC complexes and it became clear 
that there was a dearth of studies covering NHC complexes of organic cations 
and radicals.  We have reported some of these in the past, but we have yet to 
systematically explore this potentially fruitful area.  This presentation will 
describe a simple way of incorporating the phenyl thynyl fragment onto an N-
heterocyclic carbene.  The structure and bonding of these complexes will be 
described as well as some of their chemistry. Characterization of some side 
product will also be reported. 
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 G8-BM Huimin Yin, Acadia University 

  
 In Vitro Evaluation of Anticancer Agents for Photodynamic Therapy 

 Huimin Yin and Sherri A. McFarland* 

 Department of Chemistry, Acadia University 

  

 Photodynamic therapy (PDT) is a promising treatment that utilizes a drug, called 
a photosensitizer (PS) and a specific light protocol to eliminate cancer.  When a 
PS is activated by a certain wavelength of light, it produces cytotoxic reactive 
oxygen species (ROS) that destroy tumor cells. By comparison with conventional 
chemotherapy and radiation therapy, PDT offers the opportunity to treat cancer 
without debilitating, dose-limiting side-effects. Current PDT approaches are 
aimed at developing new PSs that function in the absence of oxygen and can be 
activated with red and near-infrared light. In vitro PDT assays using cancer cells 
and bacteria serve as model systems to assess the performance of these PSs. 
Unfortunately, live cells present a large number of variables and challenges that 
are obstacles to comparing new  PSs to one another, to other PSs in 
development,  or  to clinically approved agents: (i) cell type and batch, (ii) cell 
passage number, (iii) cell culture conditions, (iv) cell viability determination 
(method and time), (v) PS-to-light interval (pre-PDT time), (vi) light dose 
(wavelength and irradiation time), (vii) light source (continuous or pulsed lasers, 
LEDs, lamps, etc.), (viii) post-PDT incubation time, and (ix) average number of 
replicates for each cancer cell type of interest.  In order to compare a given 
agent with other agents and to appraise whether a PS can act as a PDT agent, all 
of these factors must be optimized and their variations minimized to develop 
standardized parameters for in vitro cell assays. In this presentation, an in- 
house, standardized method for evaluating new PS for PDT will be discussed. 
We will highlight its application to the discovery of blue/green-absorbing PSs 
that are active in the PDT window (600-900 nm), and illustrate the advantages 
and disadvantages of the methodology. 
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 U8-MT Ashley Bungay, Memorial University 

  
 Monitoring Human Impact on Drinking Water 

 Ashley Bungay 

 Department of Chemistry, Memorial University of Newfoundland 

  

 Caffeine in drinking water is a way to tell if a water source has been 
contaminated by the population using this water.  Since caffeine has a unique 
Raman finger print, like all analytes in water, it can be determined from the 
Raman Spectrum of a sample if there is caffeine in the sample. Since caffeine 
comes from plants, it is possible that caffeine is naturally in the water instead of 
being a contaminant.  Paraxanthine is the primary metabolite of caffeine which 
is not plant based, and is only formed through metabolism. The Raman 
spectrum of paraxanthine will be similar but yet different from caffeine and can 
be used as a better indicator that a water source is being contaminated by a 
population.  A sensor can be made by synthesizing a thin film molecular 
imprinted polymer. When caffeine or paraxanthine is uptaken into the cavities 
of the polymer film then there will be distinct Raman spectrum which will have 
caffeine or paraxanthine peaks which will not overlap with the polymer itself.  
From this one can determine if there is analyte in the sample. 
 

 
 
  



 

 39th Annual Science Atlantic / CIC Student Chemistry Conference 38 
 

 Abstracts 

  
  

 U9-MT Shawna Corcoran, Cape Breton University 

  
 Proline Anion Imidazolium Salt Grafted on SBA-15: 

Synthesis and Application as an Organocatalyst 

 Shawna Corcoran, Jessica Prendergast and Stephanie MacQuarrie* 

 Department of Chemistry, Cape Breton University 

  

 The amino acid proline has been found to catalyze a wide range of common 
organic reactions such as Aldol, Mannich and Michael reactions. These types of 
organic reactions are important in industrial chemistry and pharmaceutical 
chemistry because these reactions form carbon-carbon bonds. However, proline 
has been found to have limitations as a homogeneous catalyst: limited solubility 
in common organic solvents, high catalyst loading (<35%) and difficult recovery. 
To overcome these limitations we wish to develop a reusable, recoverable 
organic catalyst through immobilization of proline onto silica supports to 
produce a novel heterogeneous catalyst. 
 

 
 
 
  



 

 39th Annual Science Atlantic / CIC Student Chemistry Conference 39 
 

 Abstracts 

  
  

 U10-MT David Gale, Memorial University 

  
 Layered Culturing of Adipocytes with Cancer Cells 

 David Gale, Alicia Vilorias-Petit*, Sherri L. Christian*, Erika F. Merschrod* 

 Department of Chemistry, Memorial University of Newfoundland 

  

 Cancer is a growing cause for concern in the population today, with increased 
rates and cases all around the world. This problem often goes hand in hand with 
increasing rates of obesity and often is related to lifestyle choices. A main point 
for this research would be to prepare an artificial adipose tissue using cellulose 
to allow the study of biological cells, for example cancer cells. With this artificial 
platform in place it would allow an easier method for analysis of different 
mechanical forces and the effect that they have upon the cells of interest. These 
forces can include but not limited to constant pressure upon the cells, 
deformation of the cells, and repeated tapping upon the cell. In this research we 
will be working to prepare an optimized artificial matrix to grow cells, which 
resembles conditions of the human body, such as temperature and pH, to allow 
for a more realistic basis for analysis of many cells including cancer and/or 
adipocytes to help determine various properties of the cells. 
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 U11-MT Kori Andrea, Cape Breton University 

  
 Physical and Chemical Characterization of Iron Oxides from  

Mine Water Treatment within the Sydney Coalfield 
 Kori Andrea, David Irwin, Ken Oakes,  

Rajendran Kaliaperumal and Martin Mkandawire* 

 Verschuren Centre for Sustainability in Energy and  
The Environment, Cape Breton University 

  

 A significant legacy of three centuries of mining activity in the Sydney Coalfield is 
large pools of acidic and metal-laden mine water, which poses an environmental 
hazard when discharged to the surface.  Responding to these risks, a massive 
remediation effort, which includes both active and passive treatment strategies, 
is under way; however, these entail high construction and operational costs, 
which need to be offset for long-term viability. One option for reducing 
incremental costs would be the development of commercially-viable products, 
such as iron hydroxide, which currently accounts for 70% of the sludge produced 
from the treatment stream. For iron hydroxide to be extracted and of 
commercial value, it must be in a high quality and purity, highly stable form; 
consequently, this project will characterize the physical and chemical properties 
of iron hydroxide present in local mine water treatment sludge. Iron hydroxide 
was analysed through both batch experiments and a flow dynamic study under 
various conditions to determine leaching effects. The iron hydroxide was then 
analysed using X-Ray Diffraction, Inductively Coupled Plasma Mass 
Spectrometry, and Particle Size Analysis where it was found to contain 
manganese and calcium impurities co-deposited during mine water treatment.  
While the iron hydroxide is fairly stable under various conditions, there is a time 
and pH-dependent phase transition, which will be identified, with its 
significance elucidated, in future work. 
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 U12-AN Ashley Robinson, Saint Mary's University 

  
 Development of a fabric-based surface-enhanced Raman spectroscopy (SERS) 

sensor for rapid detection of biomolecules 
 A.M. Robinson, M. Yasmin, L. Zhao, and C.L. Brosseau* 

 Department of Chemistry, Saint Mary's University 

  

 Currently, there is a growing demand for continuous monitoring of human 
disease, and the development of analytical techniques capable of reliably 
detecting and diagnosing various illnesses. The objective of this project was the 
development of inexpensive, sensitive, and reproducible substrates for surface-
enhanced Raman spectroscopy (SERS), from metal-coated silk fabric. Potentially, 
these substrates could be incorporated into clothing and other textiles for 
regular monitoring of biomarkers in bodily fluids or air pollutants. The main 
focus of this work was the roughening of the fabric samples on the nanoscale, 
which is a required feature of SERS substrates. This was achieved through 
electrochemical methods and the deposition of nanoparticles. All synthesized 
nanoparticles were characterized by transmission electron microscopy and 
ultraviolet-visible spectroscopy. The substrates were characterized by scanning 
electron microscopy, as well as by the SERS signal of 4,4’-bipyridine (4,4’-byp) 
collected on their surface. It was found that in situ synthesis of silver colloids on 
the fabric was most effective method for obtaining reliable and sensitive 
substrates, and the incubation of the fabric in gold nanoflowers provided a 
uniform and reproducible SERS substrate. The detection of 4,4’-byp on these 
surfaces was achieved with ease, whereas the biomolecules 2’-deoxyguanosine 
5’-monophosphate, and guanosine could not be detected. A single band for 
guanine was identified in the SERS spectrum collected on a fabric substrate. 
Interference from the silk fibers, citrate and other reagents used in the synthesis 
of nanoparticles was identified as a key obstacle in the fabrication of fabric 
substrates for the detection of biomolecules by SERS. 
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 U13-PT Matthew Timm, Mount Saint Vincent University 

  
 Primary Retention following Nuclear Recoil in β-Decay: Proposed Synthesis of 

a Metastable Rare Gas Oxide (38ArO4) from (38ClO4
–) and the Evolution of 

Chemical Bonding over the Nuclear Transmutation Reaction Path 
 Matthew Timm* and Cherif F. Matta 

 Department of Chemistry and Physics, Mount Saint Vincent University 

  

 Argon tetroxide (ArO4) is the last member of the N = 50 e– isoelectronic and 
isosteric series of ions: SiO4

4–, PO4
3–, SO4

2–, and ClO4
–. A high level computational 

study demonstrated that while ArO4 is kinetically stable it has a considerable 
positive enthalpy of formation (of ~298 kcal/mol) [R. Lindh, et. al., J. Phys. Chem. 
A 103, 8295 (1999)], and it can hence be expected to be difficult to synthesize 
by traditional chemistry, and has still not been synthesized to the time of 
writing. We report a computational investigation of the changes in the chemical 
bonding of chlorate (ClO4

–) when the central chlorine atom undergoes a nuclear 
transmutation from 38Cl to 38Ar through β-decay, hence potentially leading to 
the formation of ArO4. This work demonstrates how the of recoil energy 
imparted by ejected β-particles and antineutrinos to the daughter atom can 
cancel each other out allow retention of the daughter atom in the parent 
compound. An equation is presented that allows for the prediction of the 
proportion of decay events that will have low enough recoil energies to allow 
the proposed hot atom synthesis to occur. Consideration of the recoil energy 
distribution of this nuclear reaction suggests a small, yet significant, yield of this 
rare gas oxide. The study has been conducted at the quadratic configuration 
interaction with single and double excitations [QCISD/6-311++G(3df,2pd)] level 
of theory followed by an analysis of the electron density by the quantum theory 
of atoms in molecules (QTAIM). 
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 U14-AN Teles Furlani, Memorial University 

  
 Investigations into the use of desorption electrospray ionization mass 

spectrometry for fast analysis of environmentally-occurring organonitrogen 
compounds 

 Teles Furlani, Christina Bottaro* and Cora Young* 

 Department of Chemistry, Memorial University of Newfoundland 

  

 Atmospheric pollution as a result of biomass burnings is a growing concern for 
developing countries, where solid fuel is still the primary source for energy. 
Specifically the release of aromatic amines as a result of biomass burnings is 
relevant to human health, as aromatic amines are carcinogenic compounds, and 
the detection of this class of compounds is important to help minimize their 
impact to the environment and humanity. The detection of trace components 
on solid surfaces under ambient conditions is possible through the use of 
desorption electrospray ionization coupled to mass spectrometry (DESI-MS). 
Reactive DESI-MS is capable of detecting primary aromatic amines by 
monitoring their reaction with carbonyls, increasing the selectivity over classical 
DESI-MS principles. 
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 U15-PT Alexander Rudiuk, Cape Breton University 

  
 Application of Artificial Neural Networks to Fitting Peaks in Vibrational Spectra 

 Dale Keefe* and Alexander Rudiuk 

 Department of Chemistry, Cape Breton University 

  

 Peak fitting of vibrational spectra is a process that takes a large investment of 
time and effort on the end of the user. In this work, an artificial neural network 
(ANN) was successfully developed to identify the peak locations and reduce the 
user’s involvement. The two major programs that were developed were a 
spectrum simulator and a program to manage the ANNs. It was found that the 
optimal ANN had an F-Score, precision, and recall of 0.82 and was adept at 
finding well-defined peaks, and peaks that are shoulders to other peaks. Very 
large or broad peaks were more difficult to identify. This initial success suggests 
that future work such as improving the training set could provide a very 
effective means of identifying peaks in vibrational spectra. 
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 U16-IN Grant Charlton, University of New Brunswick 

  
 Organic Radicals as Active Materials for Redox Flow Battery Applications 

 Grant Charlton and C. Adam Dyker* 

 Department of Chemistry, University of New Brunswick 

  

 Redox flow batteries (RFBs) are the leading stationary energy storage system. 
Unlike traditional battery systems, in RFBs the active materials are dissolved in 
solutions. Most RFBs are metal based and use aqueous electrolytes.  The goal of 
this project was to use organic radicals as the active material in organic solvents 
in an effort to increase solubility and cell potential. Radicals with the ability to 
reach three stable oxidation states were used to prevent the issue of irreversible 
capacity loss upon diffusion of catholyte and anolyte across the membrane. 
Verdazyl compounds and nitronyl nitroxide type radicals were tested. Cell 
voltages up to 1.67 V were achieved, which is higher than most aqueous 
systems. Batteries using these compounds had high columbic and energy 
efficiencies. These cells also show the ability to cycle at high rates of charge and 
discharge, but further work is needed to improve the longevity of the cells. 
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 U17-IN Tim Anderson, Mount Allison University 

  
 Synthesis of water-stable indium bis-thiolate Lewis acid catalysts 

 Tim Anderson1, Glen Briand1* and Andreas Decken2 

 
1 Department of Chemistry and Biochemistry, Mount Allison University 

2 Department of Chemistry, University of New Brunswick 
  

 Indium(III) reagents are well-established Lewis acid catalysts in organic 
syntheses (Loh, Org. Lett. 2005), though the majority of compounds that have 
been studied include simple trivalent salts such as triflates, chlorides and oxides 
(Kobayashi, S. Acc. Chem. Res. 2012).  The goal of this project is the 
development of moisture stable and "tunable" indium(III) complexes which may 
be used as Lewis acid catalysts for green chemical reactions in aqueous media. 
To this end, a series of indium(III) bis-thiolate complexes were prepared using 
selected tetradentate bis-tholate ligands and counterions. Further, a protocol 
for screening the utility of these compounds as Lewis catalysts for reactions in 
aqueous media was established. 
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 U18-IN Matthew Roy, University of New Brunswick 

  
 The use of bulky tetraalkylammonium cations for the  

isolation of novel aluminum hydride anions 
 Matthew Roy, David Wolstenholme,* Stephanie Richardson  

and G. Sean McGrady* 

 Department of Chemistry, University of New Brunswick 

  

 The chemistry of aluminium hydride (AlH3) and its derivatives are currently the 
subject of extensive research, owing to their potential application as solid-state 
hydrogen storage materials. However, the synthesis and characterization of 
these topical materials has primarily been limited to AlH3 and its MAlH4 
analogues. This feature has prompted us to explore the use of bulky 
tetraalkylammonium cations to isolate and characterize higher-order aluminium 
hydride derivatives. In this respect, the preparation of these hydrides has 
previously been reported in the literature, but lacks a detailed structural and 
spectroscopic characterization of these systems. Herein, we present the 
synthesis and characterization of [(n-C4H9)4N]+[AlH4]- and [(n-C4H9)4N]+[Al2H7]- 
via a multitude of spectroscopic techniques (FTIR, Raman, and NMR), along with 
investigating the thermal behaviour of these hydrides. 
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 U19-IN Jakob Nickerson, Acadia University 

  
 Synthesis of Asymmetric Main Group Multiple Bonds with  

Phosphenium Cation Precursors and Group 14 Carbenoids 
 Jakob Nickerson, Jamie Gillis and Bobby D. Ellis* 

 Department of Chemistry, Acadia University 

  

 Several N,N-, N,C- and C,C-bound tin and lead carbenoids and phosphenium 
cation precursors, R2PCl, were synthesised as synthons for asymmetric double 
bonds.  Two phosphorus-tin adducts were successfully synthesised and 
characterised using 31P{1H} NMR spectroscopy.  Plumbylenes were investigated 
as reactive carbenoids but showed no reactivity, likely due to the non-bonding 
electrons being too stable due to the inert pair effect.  Previous research using 
carbenes showed that the chloride ion acted as a weakly coordinating counter 
ion, lacking any bonding interaction to the carbon centre. The crystal structure 
of one of the phosphorus-tin adducts confirmed that the electron deficient tin 
centre accepted electron density from the chloride ion, forming a covalent 
bond.  Salt metathesis and halide abstraction were used an attempt to remove 
the tin-bound chloride, but were not successful.  A computational study of 
phosphenium cation and phosphenium cation precursors interacting with Group 
14 carbenoids was investigated.  Computational data agreed with experimental 
observations by predicting that using divalent lead as a carbenoid is less 
favorable than divalent tin.  This suggests that lighter main group elements such 
as silicon and germanium are viable carbenoids to synthesise an asymmetric 
double bond. 
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 GP1-AN Huryyah Alamer, Acadia University 
  
 Marine Oil Pollution in the Bay of Fundy 

 Huryyah Alamer, Evan Carr Kinnear and Anthony Z. Tong* 

 Department of Chemistry, Acadia University 

  

 Marine oil pollution happened due to onshore discharges and offshore oil spills 
from offshore petroleum platforms, tankers and under-ocean pipelines. Situated 
between New Brunswick and Nova Scotia, the Bay of Fundy has the highest tide 
in the world with the tidal wave cycles twice a day. Water and sediment samples 
were collected along the coastline of the Bay of Fundy in 2013. A total of 22 
samples sites were included: 15 sites in Nova Scotia and 8 sites in New 
Brunswick. Polycyclic aromatic hydrocarbons (PAHs) and alkanes were chosen as 
an indicators of oil pollution and have been analyzed using GC-MS. In addition, 
spectrophotometric and potentiometric analyses were also performed for other 
important water quality parameters such as pH, conductivity, suspended solids, 
turbidity and chemical oxygen demand (COD). 
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 UP1-OR Kirstin Doyle, Saint Mary's University 

  
 Reactivity of Carbon Dioxide and Sulfur Dioxide  

with Diethylenetriamine and its Salts 
 K.A. Doyle, L.J. Murphy, K.A. Robertson, and J.A.C. Clyburne* 

 Department of Chemistry, Saint Mary's University 

  

 The use of amines as sorbents for CO2 capture has been well established; in 
previous work we have shown that diethylenetriamine (DETA) forms a thermally 
reversible, zwitterionic adduct upon reaction with CO2. [1] Sulfur dioxide has 
also been shown to react with DETA resulting in the formation of sulfite or 
sulfate salts depending on the reaction conditions. [2] As a further step, the 
reactivity of these same gases with simple salts of protonated DETA has been 
investigated. Treatment of DETA with aqueous HCl, HNO3 and HBr yielded 
[DETAH]NO3, [DETAH]Cl and [DETAH]Br, respectively. Reaction of the nitrate and 
chloride salts with CO2 yielded [DETAH2-CO2]NO3 and [DETAH2-CO2]Cl and 
[DETAH2-CO2]Br, the structures of which were verified using X-ray 
crystallography. Interesting differences were observed in the geometries of the 
adducts - CO2 coordinates terminally in DETAHCO2 but to the central nitrogen in 
the ionic adducts. Currently, we are investigating this relationship and also 
studying the reactivity of SO2 with the acid salts. In reaction with SO2 a number 
of possible products can be envisioned, such as addition to the amine, formation 
of an oxysulfur salt, or formation of a halosulfite. Thus far reaction of 
[DETAH][Br] with SO2 in water yielded the mixed bromide-sulfite salt, 
[DETAH3][SO3][Br], analogous to the chloride salt previously obtained from the 
reaction of DETA and SO2 in an ionic liquid. 

 
Figure 1: The hydrogen bonding network in [DETAH][NO3]. 

[1] Harper, N.D.; Nizio, K.D.; Hendsbee, A.D.; Masuda, J.D.; Robertson, K.N.; Murphy, L.J.; 
Johnson, M.B.; Pye, C.C.; Clyburne, J.A.C. Ind. Eng. Chem. Res. 2011, 50, 5, 2822-30. 
[2] Murphy, L.J.; McPherson, A.M.; Robertson, K.N.; Clyburne, J.A.C. Chem. Commun. 2012, 48, 
1227-9. 
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 UP2-IN Jamie Gillis, Acadia University 

  
 Synthesis of Asymmetric Heavy Main Group Multiple Bonds With 

Phosphenium Cation Precursors and Group 14 Carbenoids 
 Jakob Nickerson, Kimberly D. Hyson, Jamie Gillis, Paul A. Gray,  

Emily C. Fraser, Jason D. Masuda and Bobby D. Ellis* 

 Department of Chemistry, Acadia University 

  

 The synthesis of compounds containing asymmetric multiple bonds between 
heavier main group elements is a fascinating and novel area of study.  
Compared to the well documented compounds containing symmetric heavy 
main group multiple bonds, the synthesis of the asymmetric derivatives is more 
complex.  In place of a simple reduction of a single precursor, the asymmetric 
method involves the synthesis of two main group compounds containing bulky 
substituents.  Our research group has been investigating compounds 
synthesised from divalent Group 14 carbenoids (:CR2, :SnR2, or :PbR2) and 
diarylmonochlorophosphines (Ar2PCl).  A tin-phosphorus adduct that has been 
previously synthesised by this method demonstrates a potential pathway that 
could lead to the formation of an asymmetric heavy main group multiple bond 
through halide abstraction. 
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 UP3-AN Sasha Power, Saint Mary's University 

  
 Rapid Detection of Amyloid Protein Aggregation Using a  

Variety of Spectroscopic and Microscopy  Techniques 
 Sasha Power, Osai Clark and Christa Brosseau* 

 Department of Chemistry, Saint Mary's University 

  

 Although Alzheimer’s disease (AD) is a neurodegenerative disease that currently 
has no cure, new technology has allowed Alzheimer’s research to rapidly close 
in on possible solutions. Of significant importance to Alzheimer’s research is the 
development of a means to detect AD triggers, such as the Alzheimer’s linked 
amyloid-beta (Aß) protein, in a rapid and cost effective manner. Human Aß 
protein is thought to follow an amyloidogenic pathway of protein aggregation.  
This aggregation pathway starts with a native protein structure that forms an 
intermediate called an oligomer or protofibril before aggregating into amyloid 
fibrils. This transition is characterized by the formation of cross-beta and beta-
sheet secondary protein structures from the alpha helix rich native form. Using 
insulin as a cost effective amyloid model, this study explores using bright field 
Transmission Electron Microscopy (TEM), Surface Enhanced Raman 
Spectroscopy (SERS) and Attenuated Total Reflectance Fourier Transform 
Infrared Spectroscopy (ATR-FTIR) as possible tools for the rapid detection of the 
various stages in the amyloid aggregation pathway. The results of this study 
indicate that detection of the shift from native structure to amyloid oligomer 
and then fibril is possible using these methods. Following shifts in the Amide 1 
peak in ATR-FTIR and SERS suggest that in Tris buffer at a pH of 7.4 protofibrils 
become apparent 1-5 hours after incubation started and fibrils were typically 
seen after the insulin was incubating for 15-25 hours at 22-37oC. Images taken 
using bright field TEM confirmed the findings of this study with relative 
certainty. This study provides preliminary evidence that the aggregation of a 
model amyloid protein similar to the Alzheimer’s linked Aß protein can be 
detected rapidly and inexpensively by TEM, SERS and ATR-FTIR. Further work is 
required to confirm the use of these techniques with Aβ. 
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 UP4-MT James Marsh, Cape Breton University 

  
 Metal Sensing Dipyrrin Complexes in  

Functionalized Periodic Mesoporous Materials 
 James Marsh and Stephanie MacQuarrie* 

 Department of Chemistry, Cape Breton University 

  

 The ability to discover and quantify analytes in any chemical or biological 
environment is a very important area of research, particularly in Cape Breton.  
Despite many efforts, there is still a large number of interesting analytes that 
cannot be easily detected. Thus, new methods for rapid and low-cost testing 
must be designed for applications in industrial manufacturing, waste water 
cleanup, environmental impact studies and even national security. Among the 
different types of chemical sensors, optical sensors utilizing fluorescence appear 
to be the most sensitive and powerful sensors. In the last two decades a large 
number of new fluorescent sensing probes have been synthesized, typically by 
the immobilization of those sensing probes in polymeric matrices. These 
materials are often costly to develop, break down under harsh conditions and it 
is often quite difficult to recover the analytes from the polymer matrix. 
Mesoporous silica’s however, are much more resistant to degradation under 
harsh conditions, easily functionalized and generally cheaper to synthesize 
making them ideal candidates for sensor supports. We have incorporated a 
dipyrromethene receptor synthesized in the Thompson Group (Dalhousie) 
within the porous ordered silica, for use in sensing a variety of heavy metals 
(zinc, nickel, lead, etc.) in aqueous and organic solutions. We have chosen the 
dipyrromethene receptor because it is a highly fluorescent molecule and the 
excitation wavelengths shift significantly depending on which metal the 
dipyrromethene group makes a complex with. So far the homoleptic zinc and 
nickel complexes have been synthesized, characterized and incorporated into an 
SBA-15 type of silica material. 
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 GP2-AN Reem Karaballi, Saint Mary's University 

  
 Investigation of the Interaction of Biomimetic Membrane with  

Protein Aggregates Using Various Spectroscopic Techniques 
 Reem Karaballi, Soraya Merchant and Christa Brosseau* 

 Department of Chemistry, Saint Mary's University 

  

 Alzheimer’s disease (AD) is a neurodegenerative disorder that is caused by the 
aggregation of proteins, and it is known to be the most common form of 
dementia.  When the transmembrane protein named amyolid precursor protein 
(APP) aggregates it forms species that have toxic effects.  Although the 
mechanism of AD is not fully understood, nonetheless there have been many 
theories proposed. One of the theories that been used to explain AD is the pore-
hypothesis theory which states that aggregates insert themselves into cell 
membranes to form non-specific channels that leads to loss of cellular 
homeostasis. This research work is focusing on developing a biomimetic 
membrane using a Langmuir Blodgett/Schaeffer method, which is used to 
deposit lipid bilayers onto a screen-printed electrode consisting of silver 
nanoparticles.  These lipid bilayers are then tested using Surface-Enhanced 
Raman Spectroscopy (SERS) coupled with electrochemistry (E-SERS).   Also, 
characterization of insulin using Raman and attenuated total reflection Fourier 
transform infrared (ATR-FTIR) spectroscopies were performed as preliminary 
studies. 
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 UP5-OR Stephen Wolfe, Acadia University 

  
 Synthesis of m-Nitrophenylpropionic Acid 

Photoremovable Protecting Groups 
 Stephen Wolfe and Matthew Lukeman* 

 Department of Chemistry, Acadia University 

  

 Photoremovable protecting groups, or PPGs, are compounds that can release a 
biologically active molecule when irradiated with light.  We have developed a 
new type of PPG that undergoes photodecarboxylation to produce a carbanion 
intermediate when irradiated with light.  This type of PPG offers many 
advantages, including good aqueous solubility, high reaction efficiency, and very 
fast kinetics (sub-nanosecond).  One such PPG that we have been working on 
recently involves the photodecarboxylation of a substituted meta- 
nitrophenylacetic acid, which we have shown can efficiently release halide ions 
when irradiated in water.  We are currently working at releasing substrates that 
have greater biological relevance, such as carboxylic acids and alcohols.  In this 
presentation, we will present our recent progresses toward this goal. 
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 UP6-IN Zachary Konway, Saint Mary's University 

  
 Reactivity of Trisubstituted 5-Pentadienyl  

Complexes in [5+2] Cycloaddition Chemistry 
 Zachary E. Konway, Nicole Laidlaw, Shifat Sharmin,  

Stephanie J. Boudreau and Kai E. O. Ylijoki* 

 Department of Chemistry, Saint Mary's University 

  

 We have previously demonstrated the synthesis and [5+2] cycloaddition 

reactivity of alkyl- and aryl-substituted cobalt 5-pentadienyl complexes 

resulting in 2,3- cycloheptadienyl complexes (Scheme 1). A significant 
shortcoming of this reaction manifold is the lack of reactivity in the absence of 
terminal 1-/5-substituents or the presence of internal substituents. A density 
functional theory (DFT) mechanistic study elucidated the pentadienyl 

structure/reactivity relationship and suggested that [Cp*Co(5-1,2,5-
trimethylpentadienyl)]BF4 1 will be reactive, despite synthetic precedent 
suggesting otherwise.  Here we report the synthesis, characterization, and 

reactivity of [Cp*Co(5-1,2,5-trimethylpentadienyl)]BF4, demonstrating the 
validity of our reactivity model and the use of DFT studies in predicting chemical 
reactivity. 
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 UP7-PT Kevin Russell, Mount Allison University 

  
 The Effect of Amphiphiles on the Self-Assembly of Tetradecanethiol-capped 

Gold Nanoparticles at the Air/Water Interface 
 Kevin H. Russell and M.-Vicki Meli 

 Department of Chemistry and Biochemistry, Mount Allison University 

  

 In an effort to better understand the spontaneous monolayer formation of gold 
nanoparticles at the air/water interface, the effect of two amphiphiles on the 
self-assembly of tetradecanethiol-capped gold nanoparticle was examined. The 
amphiphiles of interest, myristic acid and myristol alcohol, each contain a 
hydrophobic fourteen-carbon backbone and an oxygen-containing hydrophilic 
head group. Two concentrations of the amphiphiles were investigated, 5% and 
50%, which represent the ratio of amphiphile:capping ligand on the nanoparticle 
surface. The effect of temperature was also observed, as temperature affects 
the capping ligand phase state and thus has a significant influence on the 
nanoparticle properties. By Fourier transform infrared spectroscopy, the 
tetradecanethiol capping ligands were determined to be in an all-trans 
configuration at 24°C. Thus, experimental temperatures of 14°C and 30°C were 
chosen to probe the effect of ligand order on mixing with the amphiphilic 
component. By TEM analysis of the films, it was found that incorporating 
myristyl alcohol to the nanoparticle mixtures resulted in improved size 
separation of nanoparticles, which resulted in films with increased ordering of 
the nanoparticles within the monolayer. Films containing amphiphiles were 
more malleable and less rigid than films of only nanoparticles, which were 
originally solid-like, indicating some degree of amphiphile-nanoparticle 
interaction. However, the nanoparticle-amphiphile mixing is determined to be 
primarily heterogeneous, where amphiphile is located between the nanoparticle 
islands, resulting in little change to the interparticle spacing. 
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 UP8-MT Chris Frazee, University of New Brunswick 

  
 Synthesis and characterization of mixed metal  

borohydrides and their ammoniate derivatives 
 Chris M. Frazee, David J. Wolstenholme,* Sandra H. Riley and G. Sean McGrady* 

 Department of Chemistry, University of New Brunswick 

  

 The search for a viable solid-state hydrogen storage material represents a 
topical area of research, in which metal borohydrides [MBH4] and their 
corresponding ammoniate derivatives [M(BH4)n(NH3)m] have received a 
considerable amount of attention. Herein, we present a series of LinM(BH4)n+3 
complexes prepared via a solid-state reaction of TiCl3

 or ZrCl4 and a 
stoichiometric amount of LiBH4. The LinM(BH4)n+3(NH3)m were then obtained 
from exposing these samples to low pressures of NH3. The successful isolation 
and characterization of these materials was then followed by a detailed 
investigation of their thermal behaviour using thermal gravimetric analysis 
(TGA) and differential scanning calorimetry (DSC) experiments. 
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 GP3-BM Daneck Lang-Ouellette, Université de Moncton 

  
 MicroRNAs and Hibernation – Post-Transcriptional  

Regulation of Hypometabolism 
 Daneck Lang-Ouellette and Pier Jr Morin* 

 Department of Chemistry and Biochemistry, Université de Moncton 

  

 Hibernation is a process employed by several mammals to survive the harsh 
conditions of winter. Some of them can notably depress their metabolism by 
almost 96%.  These physiological achievements occur without harming the cells 
and organs of the hibernator. The molecular bases of hibernation are not 
completely understood. MicroRNAs, small non-coding RNAs, can interact with 
mRNAs at the 3’ untranslated region and inhibit their translation. With the 
abundance of metabolic changes observed in hibernation, it seems almost 
inevitable that miRNAs can regulate selected metabolic cascades in torpor. In 
this study, six miRNAs; miR-29a (1.33-fold), miR-152 (1.79-fold), miR-195 (1.68-
fold), miR-223 (4.15-fold), miR-378 (0.65-fold) and miR-486 (1.76-fold), were 
amplified and quantified by qRT-PCR in three tissues of the hibernating 13-lined 
ground squirrel Ictidomys tridecemlineatus. Interestingly, the enzyme fatty acid 
synthase (FAS), a potential miR-195 target and associated with lipid biogenesis, 
was down-regulated by 44% in hibernation. Direct measurement of this 
interaction between miR-195 and FAS mRNA is envisioned. Further 
characterization of such “CryomiRs” and their targets is ongoing and will 
improve our understanding of metabolic rate depression in hibernation. 
 

 
 
 
  



 

 39th Annual Science Atlantic / CIC Student Chemistry Conference 60 
 

 Abstracts 

  
  

 UP9-OR Michael Land, Saint Mary's University 

  
 ReactIR: A useful tool for in situ infrared  

spectroscopic analysis of acid gas capture 
 Michael A. Land, Luke J. Murphy, Katherine N. Robertson, Jason A.C. Clyburne* 

 Department of Chemistry, Saint Mary's University 

  

 The ReactIR spectrometer is a powerful instrument capable of measuring in situ 
infrared data. With the ReactIR the kinetics of a reaction can be followed and it 
can also be used to determine if any intermediates are formed in the reaction. 
We can use in situ IR to determine the extent of CO2 (g) and SO2 (g) capture in 
basic media, particularly using amines. A limitation of the ReactIR is that the 
reaction must be done in solution making the choice of solvent important. The 
product must remain soluble throughout the entirety of the reaction, and the 
solvent peaks must not mask the product. This poster will provide an overview 
of the technique and will report our most recent results. In particular the 
reaction of SO2 (g) with [P66614]Cl resulting in the reversible formation of the 
complex anion, [SO2Cl]-, will be discussed. 
 

 

 

Figure 1: ReactIR spectrum of the reaction of [P66614]Cl with SO2 (g) forming 
[P66614][SO2Cl] plotted with respect to time. The peak arising from SO2 capture is 
the largest in the spectrum shown. 
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 UP10-IN Alex Veinot, Acadia University 

  
 Synthesis and characterisation of dicoordinate phosphorus(III) cations 

 Alex Veinot, Elijah Hunt and Bobby D. Ellis 

 Department of Chemistry, Acadia University 

  

 Dicoordinate phosphenium cations are isoelectronic to carbenes and are 
inherently unstable unless flanked by π-donor and σ-withdrawing substituents, 
such as dialkylamino groups. Phosphenium cations containing two dialkylamino 
groups are the most stable derivatives and therefore are most commonly 
reported in the literature, however they are often too stable to be useful 
reactants. By replacing one amino group with an alkyl or aryl group, the 
phosphorus(III) centre becomes significantly more reactive, increasingly difficult 
to isolate, and much more uncommon in the literature. Three phosphenium 
cations of the form [ArP(NRR’)]+ were synthesized from their corresponding 
phosphorus halides by using aluminum chloride as a halide abstractor and 
characterised using NMR spectroscopy on the basis of their 31P chemical shifts. 
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 UP11-PT Raylene Smith, Memorial University 

  
 Crossing the Scales of Computational Chemistry with High Performance 

Computing: from QM/MM to Polarizable to Coarse-Grain 
 Saleh Riahi, Jessica Besaw, Raylene Smith and Christopher Rowley* 

 Department of Chemistry, Memorial University of Newfoundland 

  

 Our group uses high performance computing to study questions in biophysical 
chemistry, with an emphasis on achieving close agreement with experimental 
data. We present examples of this research: 
(i) High-accuracy and long-timescale QM/MM MD simulations using CHARMM-
TURBOMOLE, a QM/MM code developed by our group. We have used this code 
to study the solvation and coordination of Mg(II) and Zn(II) ions. (ii) GPU-
accelerated coarse-grain replica exchange MD simulations of protein folding. 
We use the PACE coarse-grain force field in conjunction with replica-exchange 
molecular dynamics using GPUs to determine possible folded conformations of a 
protein-binding domain of a FOX protein implicated in a genetic disease. (iii) 
large-scale simulations of membrane permeation using the Drude polarizable 
force field. Polarizable force fields have are superior to non-polarizable force 
fields for these simulations because they provide more accurate dielectric 
constants and diffusion coefficients. We calculate the permeability of two small 
solutes from their computed free energy profile and coordinate-dependent 
diffusion coefficient. 
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 UP12-BM Charlotte Fuller, Acadia University 

  
 Biological Evaluation of Metal-Based Coordination  

Complexes as Photosensitizers for Photodynamic Therapy 
 Charlotte Fuller and Sherri A. McFarland* 

 Department of Chemistry, Acadia University 

  

 Treatments, such as chemotherapy and radiotherapy, have become standards in 
the medical field for cancer treatment owing to their potency. However, drug-
resistance and toxic side effects are key limitations that often hinder their 
success. There is much interest in nontoxic prodrugs that can be activated by a 
stimulus to effectively “turn on” cytotoxicity. Photodynamic therapy (PDT) is an 
example that focuses on activating these agents, or photosensitizers (PS), with 
light as an external trigger to destroy tumours and tumour vasculature. While 
PDT holds much promise, it has not gained widespread acceptance owing, in 
part, to limitations associated with the poor chemical characteristics of clinically 
approved organic PSs. Consequently, new metal-based compounds are under 
investigation to explore their potential as PSs for PDT. We are particularly 
interested in Ru(II) complexes for this purpose and have prepared a series of bis-
heteroleptic Ru(II) systems designed to act with high potency against cancer 
cells and bacteria. The effectiveness of these metal-based PSs as cytotoxic PDT 
agents has been assessed using a series of biological experiments. The 
intricacies of each PS were evaluated using a range of techniques, from DNA 
binding to light-induced DNA damage. The cytotoxicity and photocytotoxicity of 
each compound was tested in a one cancer cell line and on several types of 
bacteria. The abilities of these compounds to act as DNA photodamaging agents 
in a quick, but sensitive, DNA gel mobility-shift assay using plasmid DNA as a 
probe will be highlighted and compared to their corresponding dark and light 
cytotoxicity profiles. 
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 GP4-PT Dijana Anzelj, Saint Mary's University 

  
 Ab Initio Investigation of Pb (II) complexes as  

Possible Corrosion Products in a SCWR 
 Dijana Anzelj and Cory C. Pye* 

 Department of Chemistry, Saint Mary's University 

  

 Super critical water cooled reactor (SCWR) is one of the most promising 
Generation IV nuclear reactor concepts and it is at its advance stage of 
development.  The developmental time frame is between 2025 and 2060, which 
largely depends on the quality of the research. The main idea is to maintain 
original CANDU (Canadian Deuterium Uranium) concept, originally developed by 
Atomic Energy of Canada Limited (AECL), while enhancing both design and 
application, ultimately aiming for higher safety, higher thermal efficiency and 
longer design life. SCWR operates at 25 MPa and 650 ºC, which offers many 
advantages over current Light Water Reactor (LWR), such as higher thermal 
efficiency, utilization of single phase coolant with high enthalpy and overall 
reduced volume system. Extreme temperature (T) and pressure (P) conditions 
can make SCW very oxidizing environment which may result in general 
corrosion. One of the main issues affecting SCWR development is the possibility 
of corrosion of construction material. Lead (II) is present as impurity within 
SCWR construction material and at extreme temperatures and pressure, traces 
of heavy metals like lead (Pb2+) may dissociate from the construction material 
into the SCWR environment forming corrosion complexes with H2O, NH3, OH- 
and Cl-. Formation of corrosion products such as metal-ligand complexes is 
poorly understood both experimentally and computationally. The long term 
sustainability of SCWR depends on the ability to predict and control its water 
chemistry. Experimental research under extreme temperatures and pressures is 
difficult; computational method becomes a key research tool. 
 
A series of ab initio calculations of aqualead (II) complexes have been performed 
at HF, MP2 and B3LYP levels of theory with basis sets (CEP-121G, LANL2DZ, SDD  
for Pb and 6-31G*, 6-31+G*, 6-311+G* for water). Optimized molecular 
geometries, energies and vibrational frequencies were obtained for all aqualead 
(II) complexes up to nonacoordinate species (nc=9). 
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 UP13-OR Donald Corkum, Acadia University 

  
 Synthesis of specific Mannich bases of phenols as  

intermediates of complex molecular scaffolds 
 Donald J. Corkum and Amitabh Jha* 

 Department of Chemistry, Acadia University 

  

 Heterocycles are omnipresent structures in the fine chemical, agrochemical, and 
pharmaceutical industries. Diversity-oriented synthesis has received a lot of 
attention in recent years to expand the variety of heterocyclic molecules 
populating unexplored “chemical space” to aid the discovery of novel lead 
compounds. We have designed certain halo-substituted Mannich bases of 
phenols (2-((2-bromophenyl)(morpholino)methyl)phenols) that can be utilized 
to produce a variety of functionalized xanthenes and benzoxanthenes. Synthesis 
of a small library of these compounds through Mannich reaction or Petasis 
Mannich reaction will be presented. 
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 UP14-IN Billy McClennan, Saint Mary's University 

  
 A Novel Class of Organic Radicals Stabilized by N-Heterocyclic Carbenes 

 Billy McClennan, Brian M. Barry, Graham Soper, Katherine N. Robertson,  
Jason Clyburne* and Jason D. Masuda* 

 Department of Chemistry, Saint Mary's University 

  

 Free radicals are defined as molecules with an unpaired electron, and are 
regarded as open-shelled molecules. As a result of the unpaired electron, these 
molecules are often highly unstable, reactive, and short lived. In spite of these 
characteristics, there have been many stable radicals reported in the literature. 
Recently, our group has been able to synthesize a novel class of stable organic 
radicals derived from N-heterocyclic carbenes and phenylethynyl bromide. The 
facile stoichiometric addition of phenylethynyl bromide to 1,3-bis(2,6-
diisopropylphenyl)imidazolidin-2-ylidene (SIPr) or to the saturated 1,3-bis(2,6-
diisopropylphenyl)imidazolidin-2-ylidene (IPr) in pentane, resulted in the 
precipitation of  the salts as light brown coloured powders. Both isolated 
materials were characterized via NMR spectroscopy as well as single crystal X-
ray diffraction 
 
Subsequent reaction with the powerful reducing agent, KC8, resulted in 
reduction of the cation to give an intensely blue coloured material. 
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 UP15-PT Mitch Pinto, Acadia University 

  
 Photochemical Evaluation of Ruthenium-Based Photoejecting Coordination 

Complexes for Use as Photosensitizers in Photodynamic Therapy 

 Mitch Pinto and Sherri A. McFarland* 

 Department of Chemistry, Acadia University 

  

 Photodynamic therapy (PDT) is a treatment that has been applied to various 
diseases with success, including several forms of cancer, osteomyelitis, and age-
related macular degeneration. PDT functions on the idea that when a 
photosensitizer (PS) absorbs light, electronic redistribution produces an excited 
state that can take part in electron (Type I) or energy (Type II) transfer. 
However, other mechanisms for PS-mediated phototherapy are possible. When 
one or more ligands of a bis-heteroleptic Ru(II) complex causes steric clash 
within the complex, excited state photoejection of a ligand can occur. The 
product of this photoejection is capable of binding with DNA and killing targeted 
cells. Like Type I and Type II PDT, photoejection is spatially and temporally 
selective due to localized delivery of light to the targeted cells containing the PS. 
Treatment can be customized to specific cases by variation of PS, light 
dose/source/wavelength, and PS-to-light intervals. This presentation will discuss 
three ruthenium-based photoejectors, specifically [Ru(6,6’-dmb)2(ipt)]2+, where 
6,6’-dmb=6,6’-dimethyl-2,2’-bipyridine and ipt=2-(2-thienyl)-imidazo[4,5- f 
][1,10] phenanthroline; [Ru(6,6’-dmb)2(ipbt)]2+, where ipbt=2-(2,2’-bithiophene)-
imidazo[4,5- f ][1,10] phenanthroline; and [Ru(6,6’-dmb)2(iptt)]2+, where iptt=2-
(2′ ,2′′ :5′′ ,2′′′ -terthiophene)-imidazo[4,5- f ][1,10]  phenanthroline. Structure-
activity relationships will be discussed as a function of the number of thiophene 
units in the functional ligand by comparing photoejection plots, half-life values, 
and photobiological activities against bacteria and cancer. 
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 GP5-IN Nicholas Richard, University of New Brunswick 

  
 Iminophosphorano Substituted Pyridines and Bispyridinylidenes 

 Nicholas Richard and C. Adam Dyker 

 Department of Chemistry, University of New Brunswick 

  

 Historically the dialkylamino functionality has been the functionality of choice 
when strong π-electron donating substituents are desired; however empirical 
evidence suggests that the iminophosphorano group (R3PN-) is a stronger π-
donor. Previously, the Dyker group has found that the iminophosphorano 
functionality can significantly increase the activity of 4-substituted pyridines as 
acylation catalysts, and the magnitude of the oxidation potential of substituted 
bispyridinylidenes. It was also found that by changing the R substituent on 
phosphorus there is a large effect on their respective properties.  This poster 
presentation focuses on the preparation of various iminophosphorano 
substituted pyridines that can be used as powerful acylation catalysts and serve 
as precursors to potentially the most powerful organic reducing agents to date. 
 

 
 
 
  



 

 39th Annual Science Atlantic / CIC Student Chemistry Conference 69 
 

 Abstracts 

  
  

 GP6-AN Justin Rogers, Acadia University 

  
 Long-term Impacts of Applying Alkaline Stabilized BioSolids to Agricultural 

Soils on Trace Metal Seasonal Dynamics and  Accumulation 
 Justin Rogers, John D. Murimboh, G. W.  Price* 

 Department of Chemistry, Acadia University 

  

 The use of alkaline stabilized biosolids as an amendment for agricultural soils 
has been proposed as an environmentally sustainable approach to recycle 
nutrients. Alkaline stabilized biosolids have the benefit of returning organic 
matter and nutrients to the environment, while increasing soil pH. However, 
their effects on the soil environment and the human food chain are still widely 
unknown. Metal contamination from biosolids is a potential concern as they 
enter into soils used for food production. The objectives of the present study are 
1) to determine the mass balance of trace metal loadings to agricultural soils 
based on frequency and rate of biosolid application and 2) to assess the 
potential mobility of metal contaminants in these soils. Mass balance will be 
determined by measuring baseline concentrations of trace metals in the soil, 
biosolid amendment, and pore water, as well as the amount of metal 
bioaccumulated in crops (e.g. corn). The mobility of metals in the soil will be 
determined by laboratory-based measurements of partition coefficients. The 
experimentally measured partition coefficients will be used to link the lab-based 
studies with those conducted in the field. 
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 UP16-OR David Garrison, Mount Saint Vincent University 

  
 Expansion of the Mukaiyama-Henry  Reaction Using Silyl Nitronate 

Intermediates 
 David Garrison, Heather A. Cosh, Devon Mills, Nawal Paul and Ian R. Pottie* 

 Department of Chemistry and Physics, Mount Saint Vincent University 

  

 The Henry reaction is a carbon-carbon bond forming reaction that gives 1,2-
nitroalcohol products. This reaction requires a large excess of nitroalkane in 
order to generate moderate to high yields due to a thermodynamic issue. 
Previous research conducted by our group yielded the first published example of 
trimethylsilyl methylenenitronate reacting with aldehydes in an acidic 
environment to give 1,2-nitroalcohols using equimolar amounts. An exploration 
of this research using various nitroalkanes and alternate silyl compounds shows 
potential for creating higher yields and better versatility using the same 
mechanism. 
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 UP17-OR Hilary Simon, Acadia University 

  
 Synthesis of Photoremovable Protecting Groups for Imines 

 Hilary Simon and Matthew Lukeman* 

 Department of Chemistry, Acadia University 

  

 The photochemistry of phenol-derivatives have been extensively studied and 
shown to be capable of releasing biologically active molecules via excited state 
intramolecular proton transfer (ESIPT). This idea has been applied to imine 
functional groups with the hopes of caging simple amino acids and releasing 
them with exposure to UVA light. To date, N-salicylideneaniline and N-
salicylideneglycine have been synthesized and their photochemistry recorded as 
functional photoremovable protecting groups. Currently other N-salicylidene 
derivatives are being synthesized for alanine, valine, leucine, isoleucine and 
phenylalanine. 
 

  



 

 39th Annual Science Atlantic / CIC Student Chemistry Conference 72 
 

 Abstracts 

  
  

 GP7-OR Zainab ALJaroudi, Acadia University 

  
 Development of a versatile procedure to  

synthesize xanthene and related compounds 
 Zainab ALJaroudi, Donald J. Corkum and Amitabh Jha* 

 Department of Chemistry, Acadia University 

  

 The synthesis of xanthenes has received significant attention because of their 
wide range of biological and pharmaceutical properties. Furthermore, these 
compounds are also used as dyes, pH-sensitive fluorescent materials for 
visualization of biomolecules and laser dyes due to their unique photophysical 
properties. Thus, the synthesis of xanthene derivatives is currently of much 
importance. The synthesis of symmetrical xanthene derivatives via a variety of 
procedures is well established.  Synthesis of unsymmetrical xanthene and 
benzoxanthene derivatives turns out to be relatively challenging and is therefore 
less investigated.  We have envisioned a cascade approach whereby variously 
substituted 2-(2-bromobenzyl)phenols constructed by C-alkylation or Mannich 
reaction on phenols are subjected to intramolecular Ullmann annulation.  This 
synthetic strategy will produce 9-alkyl/aryl-9H-(benzo)xanthenes and 9-
dialkylamino-9H-(benzo)xanthenes.  Results obtained thus far will be presented. 
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