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@ MAIJOR ATTRACTIONS & UNIQUE VENUES @ ACCOMMODATIONS
1. Alexander Keith's NS Brewery 14. Maritime Museum of the Atlantic 1. Atlantica Hotel Halifax 14, Prince George Hotel, The
2. Art Gallery of Nova Scotia 15. Murphy’s the Cable Wharf 2. Best Western Plus Chocolate 15. Radisson Suite Hotel Halifax
3. Bishop’s Landing 16. Museum of Natural History, Lake Hotel 16. Residence Inn Halifax Downtown
4. Canadian Museum of (Nova Scotia Museum) 3. Cambridge Suites Hotel 17. Saint Mary’s University
Immigration at Pier 21 17. Neptune Theatre 4. Hampton Inn by Hilton (2014) 18. Westin Nova Scotian, The
5. Casino Nova Scotia 18. NS Sport Hall of Fame 5. Homewood Suites by Hilton (2014)
6. City Hall 19. Old Town Clock 6. Courtyard by Marriott
7. Cunard Centre 20. Province House Halifax Downtown
8a. Discovery Centre 21. St. Paul’s Anglican Church 7. Dalhousie University
8b. Discovery Centre 2014 22. VIA Rail Station 8. Delta Barrington
9. Ferry Terminal 23. World Trade & Convention Centre 9. Delta Halifax
10. Government House 24. Convention Centre 2016 10. Four Points by Sheraton Halifax
11. Halifax Citadel National 11. Halifax Marriott
Historic Site Harbourfront Hotel
12. Halifax Seaport Farmers’ Market 12. Haliburton, The
13. Historic Properties 13. Lord Nelson Hotel & Suites

DESTINATION HALIFAX.COM |9
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Local Dining

Alexandra’s Pizza ($$)
Dine in & Delivery

14 Titus Street, Halifax B3N
2Y9

(902) 425-1900
Boston Pizza ($$)
Dine in & Delivery

194 Chain Lake Drive, Halifax,
NS B3S 1C5

(902) 450-0450
Burrito Jax ($9)
Dine in Only

287 Lacewood Dr. #107
Halifax, NS B3M 3Y7

(902) 406-0362
Il Mercato ($$%)
Dine in Only

1595 Bedford Hwy, Bedford,
NS B4A 3Y4

(902) 832-4531
Jack Asters ($3)
Dine in Only

184 Chain Lake Drive, Halifax,
NS B3S 1C5

(902) 450-1370
Jim’s Family Restaurant ($$)
Dine in Only

243 Bedford Hwy, Halifax, NS
B3M 2K5

(902) 443-6112

41st Annual Science Atlantic / CIC Student
Chemistry Conference

King of Donair ($$)
Dine in & Delivery

278 Lacewood Dr, Halifax, NS
B3M

(902) 445-0000
Lower Deck ($$)
Dine in Only (Pub)

278 Lacewood Drive, Halifax,
NS B3M

(902) 443-7024
Morris East ($$)
Dine in Only

620 Nine Mile Drive, Unit 1-9
Bedford West Nova Scotia B4A
OH4

(902) 444-7671
The Orient ($3$)
Dine in & Delivery

227 Bedford Hwy, Halifax, NS
B3M 2J9

(902) 443-3288
Pizza Pizza ($)
Dine in & Delivery

75 Peakview Way, Halifax, NS
B3M 0G2

(902) 480-1111
Swiss Chalet ($%)
Dine in & Delivery

1658 Bedford Hwy, Halifax NS
B4A 2X9

(902) 835-7974
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Silver Level
* The Organic Chemistry Division of the CIC
* Canadian Association of Theoretical Chemists (CATC)

* University of Alberta

Bronze Level

* Bruker Canada

* The Division of Surface Science of the CIC

* The Inorganic Division of the CIC

* Newfoundland and Labrador Local Section of the CIC
* Maritime Local Section of the CIC

* The Analytical Chemistry Division of the CIC

* Concordia University

41st Annual Science Atlantic / CIC Student
Chemistry Conference
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Organizing Committee

Committee Chair

Rachel Witt

Committee Vice Chair/Finance and Registration

Chelsey Williams

Committee Vice Chair/Accommodations

Jamie MacDonald

Entertainment Coordinator

Karley Brooking

Scheduling Coordinator

Mikaela Law

Faculty Advisors

Dr. lan Pottie and Dr. Kelly Resmer

41st Annual Science Atlantic / CIC Student
Chemistry Conference
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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
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

41st Annual Science Atlantic / CIC Student
Chemistry Conference



A letter from...

o
Q.
o E Lois Whitehead
Z i Executive Director, Science Atlantic
OF:

S
U k3 Welcome to the annual Science Atlantic-CIC
z g5 Chemistry Conference!

§ Student conferences such as ChemCon provide important
as (0 opportunities for bright young scientists like you. You will be
o provided with valuable experience and knowledge no matter your
o I involvement in the conference. If you're presenting, you’ll gain

) 5“ valuable feedback from the judges reviewing your presentation. If

you're observing, perhaps it will spark a desire in you to come back
to present your own research next year. At the banquet and
throughout the conference, you will have opportunities to network
and potentially meet your future graduate school supervisor or
employer. No matter your experience, you will learn from your
peers, professors from across the region, and expert speakers.

| hope you take some time outside the conference activities to
discover something new about this fantastic region of Canada.
Don't hesitate to explore MSVU and Halifax. It's the perfect
opportunity to go on an adventure with a new friend, or look into a
future career or academic option.

Your conference organizers and volunteers have worked hard to
make this year’s ChemCon a success. Please take a moment
during the conference to show them your appreciation; it wouldn't
have happened without them!

Enjoy the conference and best of luck in all your future endeavours!

Sincerely,

jmf
-_,..;-—?g\.l J

Lois Whitehead
Executive Director, Science Atlantic

41st Annual Science Atlantic / CIC Student
Chemistry Conference
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Schedule of Events

DATE

Thurs, June 2

Fri, June 3

Sat, June 4

TIME

12:00PM — 4:45PM

5:00PM - 5:15PM

5:15PM - 6:15PM

6:15PM — 12:00AM

9:00AM — 10:15AM

10:15AM — 10:30AM

10:30AM — 12:15PM

12:15PM — 1:30PM

1:30PM — 2:30PM

2:30PM — 3:30PM

3:30PM - 5:15PM

6:30PM — 12:00AM

9:00AM — 10:15AM

10:15AM — 10:30AM

10:30AM - 12:15 PM

2:00PM — 3:00PM

3:00PM - 4:00PM

4:00PM - 5:00PM

6:00PM — 8:00PM

FUNCTION

Registration

Opening
Remarks

Keynote:
Dr. Zaworotko

BBQ/Reception

Student Talks

Nutritional Break

Student Talks

Lunch

Keynote:
Dr. Hudlicky

Student Talks

Poster Session /
Nutritional Break

Downtown Social
Event

Student Talks

Nutritional Break

Student Talks

Judges Meeting

Science Atlantic
Meeting

Maritime CIC
Section Meeting

Banquet

41st Annual Science Atlantic / CIC Student

Chemistry Conference

LOCATION

Rosaria Atrium

MPR

MPR

Vinnie’s Pub

MPR

Rosaria Atrium

MPR

Cafeteria

MPR

MPR

Rosaria Atrium

MPR

Rosaria Atrium

MPR

McCain 201B

McCain 201B

McCain 201B

MPR
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Oral Presentation Schedule

DATE

Fri, June 3

Sat, June 4

TIME

9:00AM

9:15AM

9:30AM

9:45AM

10:00AM

10:30AM

10:45AM

11:00AM

11:15AM

11:30AM

11:45AM

12:00PM

2:30PM

2:45PM

3:00PM

3:15PM

9:00AM

9:15AM

9:30AM

Presenter

David Thomas Hogan

Michael Land

Vincent Andrea
Jon Kyle Awalt

Ryan Greenham

Kori Andrea

Matthew Johnson

Bradley Greene
Mitch Pinto

Michaela Ryan

Christopher Cooze
Julia McCain

Mason Lawrence

Melanie Davidson

Stephanie Gallant

Leah Bennett

Kathryn Dawe

Jillian Clark

Melanie Snow

41st Annual Science Atlantic / CIC Student
Chemistry Conference

University

Memorial University of
Newfoundland

Saint Mary’s University

Cape Breton University
Saint Mary’s University

Acadia University

Cape Breton University

Memorial University of
Newfoundland

Saint Mary’s University

Acadia University

Memorial University of
Newfoundland

Memorial University of
Newfoundland

Acadia university

Memorial University of
Newfoundland

Saint Mary’s University

Memorial University of
Newfoundland

Acadia University

Memorial University of
Newfoundland

Dalhousie University

Memorial University of
Newfoundland

12
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o 9 DATE TIME
A
o
a Sat, June 4 9:45AM
-
O 'E 10:00AM
-
~
( s 10:30AM
S
2 i 10:45AM
3
[ &
13 11:00AM
Py
e
o 11:15AM
11:30AM
11:45AM
12:00PM

Presenter
Doug Richards

Ifenna Mbaezue

Jeremy Gauthier

Rachel Weagle

Samuel Atkinson

Ashley LeBlanc

Chris Lavoie

Joseph Bautista

Preston MacQueen

41st Annual Science Atlantic / CIC Student
Chemistry Conference

Oral Presentation Schedule

University
Cape Breton

Saint Mary’s University

Memorial University of
Newfoundland

Acadia University

Memorial University of
Newfoundland

Cape Breton University

Dalhousie University

Memorial University of
Newfoundland

Dalhousie University

13



Keynote Speaker
Presented by ACENET

Dr. Michael Zaworotko
Bernal Chair of Crystal Engineering
University of Limerick, Limerick, Ireland

Crystal Engineering: Form to Function

Abstract: That composition and structure profoundly impact the properties
of crystalline solids has provided impetus for exponential growth in the field
of crystal engineering! over the past 25 years. This lecture will address how
crystal engineering has evolved from structure design (form) to control over
bulk properties (function). Strategies for the generation of two classes of
functional crystalline materials will be addressed:

Multicomponent pharmaceutical materials, MPMs, such as cocrystals?
have emerged at the preformulation stage of drug development. This
results from their modular and designable nature which facilitates the
discovery of new crystal forms of active pharmaceutical ingredients, APIs,
with changed physicochemical properties. The concepts of “supramolecular
heterosynthons” and “ionic cocrystals” will be explained and a case study
addressing brain bioavailability of lithium will be presented.

Hybrid Ultramicroporous Materials, HUMs, are built from metal or metal
cluster “nodes” and combinations of organic and inorganic “linkers”. Two
families of HUMs that afford exceptional control over pore chemistry, pore
size and binding energy, will be detailed. Benchmark selectivity for CO,
capture in these HUMs with pcu or mmo topology has been observed?
thanks to the strong electrostatics associated with pores lined by the
inorganic components of these nets. Interpenetrated 3D nets, another
understudied class of material, also afford control over pore size and will
also be addressed.

In summary, this lecture will emphasize how crystal
engineering coupled with molecular modeling can
offer a paradigm shift from the more random, high-
throughput methods that have traditionally been
utilized in materials discovery and development. In
short, crystal engineering can teach us how to
custom-design the right material for the right
application.

f the Atlantic
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References

1. (a) Desiraju, G.R. Crystal engineering: The design of organic solids
Elsevier, 1989; (b) Moulton, B.; Zaworotko, M.J. Chemical Reviews 2001,
101, 1629-1658.

2. Duggirala, N.; Perry, M.L.; Almarsson, O.; Zaworotko, M.J. Chem. .
Commun. 52, 640-655, 2016. Dr. Michael Zaworotko

3. Nugent, P.; Belmabkhout, Y.; Burd, S.D.; Cairns, A.J.; Luebke, R.;
Forrest, K.; Pham, T.; Ma, S.; Space, B.; Wojtas, L.; Eddaoudi, M.;
Zaworotko, M.J. Nature 2013, 495, 80-84, 2013.

41st Annual Science Atlantic / CIC Student
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Keynote Speaker

Dr. Tomas Hudlicky
Brock University, Ontario

Abstract: The lecture will provide a brief introduction to
biocatalytic methods in synthesis. Specifically, the use of
various aromatic dioxygenase enzymes will be highlighted and
their applications in total synthesis will be presented. These
include several total syntheses of morphine alkaloids, total
synthesis of Amaryllidaceae alkaloids and their medicinally
useful derivatives, and approaches to other, highly oxygenated
compounds such as xylosmin, tetrodotoxin, and idesolide.
Biological activities will be included where relevant. Highlights
of our process development for the industrial production of
opiate-derived medicinal agents will also be presented with a
discussion of academic versus industrial requirements for
solutions to problems. A short discussion of efficiency metrics
will be provided at the conclusion of the lecture

Dr. Tomas Hudlicky

41st Annual Science Atlantic / CIC Student

15
Chemistry Conference
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Student Participants

Acadia University
Salma Alharbi
Alya Alshabhri

Leah Bennet

Lee Brannen
Harrison Cassidy
Soleil Chahine
Luke Coxhead
Anderson Fuller
Bradley Greenham
Shane Higbee
Michelle Johnson
Christina Kelly
Breanna Laffin
Dillon Langellan
Julia McCain
Mitchell Pinto
Rachael Weagle

Cape Breton
University

Vincent Andrea
Kori Andrea
Amanda Cameron
Amy Clemens
Breanna Desveaux
Ashley LeBlanc
Doug Richards
Matthew Tobin

Dalhousie University
Adrienne Allison
Luke Burke

Jillian Clark

Gillian Davies
Sarah Ellis

Sarah Greening
Ann Johnson

Min Kim

Chris Lavoie
Yannick MacMillan

Preston MacQueen
Lauren Utter

Memorial
University
Arcihita Adluri
Samuel Atkinson
Joseph Bautista
Christopher Cooze
Katherine Dawe
Victoria Downing
Stephanie Gallant
Jeremy Gauthier
David Hogan
Matthew Johnson
Mason Lawrence
Blake Power
Victoria Rose
Michaela Ryan
Melanie Snow

Mount Allison
University
Eric Trevors
Kirti Miocha

Mount Saint
Vincent University
Karley Brooking
Mikaela Law

Jamie MacDonald
Chelsey Williams
Rachel Witt

Saint Mary’s
University

Huda Aamara
Najwan Albarghout
Dalal Alhatab

Kyle Awalt

Chris Beeler

41st Annual Science Atlantic / CIC Student
Chemistry Conference

Kaitlynn Blatt-Janmaat
Melanie Davidson
Bradley Greene
Navya Kesavan
Julia Killorn
Michael Land
Matthew Laprade
Taylor Lynk

Ryan McCoy
Ifenna Mbaezue
Daniel O’'Hearn
Katherin Parsons
Sarah Pomedli
Ernilie Publicover
Chandika D. Ramful
Darcie Stack
Gaius St. Marie
Angela Todd

Alex Veinot
Matthew Laprade
Taylor Lynk

Ryan McCoy
Ifenna Mbaezue
Daniel O’'Hearn
Katherin Parsons
Sarah Pomedli
Ernilie Publicover
Chandika D. Ramful
Darcie Stack
Gauis St. Marie
Angela Todd

Alex Veinot

University of Prince
Edward Island
Keegan Kirk

Eve Workman
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Abstracts — Undergraduate Oral

Revisions of the Fundamental Steps Towards
Oligo-(1,8-pyrenylene)s

David Thomas Hogan and Graham J. Bodwell*
Department of Chemistry, Memorial University of Newfoundland

f the Atlantic

OV 0

OSJ

The polycyclic aromatic hydrocarbon (PAH) pyrene has a large -
electron system and thus occupies a coveted position in the field of
organic electronic materials. While a single pyrene unit has long
been featured in many of these applications, large PAH-based
molecules made entirely from pyrene are exceedingly rare by
comparison.  Polymeric pyrene-based materials are normally
available only as polydisperse mixtures with little substitution
pattern control. A controlled synthesis of select-length pyrene-
based oligomers would overcome both of these
challenges. Recently, an iterative synthetic strategy for linear oligo-
(1,8-pyrenylene)s was proposed in the Bodwell group. However,
several revisions were deemed necessary before synthesis could
begin. These will be the focus of the discussion. They range in
complexity from recent discoveries in advanced metal-catalyzed
coupling reactions to simple under-utilized chromatographic
techniques. Details and results of the optimizations will be
discussed along with preliminary explorations for rapid oligomer
synthesis. Finally, the implications for future oligo-(1,8-pyrenylene)
chemistry will be outlined.

Ener

HEMCON2016
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Abstracts — Undergraduate Oral

Reactivity and Coordination of Two Electron-Rich
1,3-Diketiminate Ligands

Michael A. Land,! Bright Huo,! Peter T.K. Lee,! Iffenna .
Mbaezue,! Kai E.O. Ylijoki,* Katherine N. Robertson,!
Dragoslav Vidovic,? Jason A.C. Clyburne®*

The Atlantic Centre for Green Chemistry, Department of Chemistry,
Saint Mary’s University; 2 Division of Chemistry and Biological
Chemistry, School of Physical and Mathematical Sciences,
Nanyang Technological University, Singapore.
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Two ligand precursors, diethyl-N, N™-bis(p-tolyl)malonimidate (1) and
1,3-bis(dimethylamino)-N, N*-bis(p-tolyl)propanediimidate (2) have
been prepared and characterized. Investigations into their reactivity
and coordination properties have begun. For example, treatment of
1 with trimethylaluminum resulted in the formation of 3. A single
crystal X-ray crystallographic study was performed at both 25 °C
and -148 °C which resulted in two crystallographically different
structures; this solid-solid phase change was found to occur at -72
°C, by DSC. Surprisingly, 3, was also found to be air and moisture
stable for at least 11 months. When 1 was treated with a diethylzinc
solution, the result was an unusual ethylzinc complex (4) that was
found to dimerize in a head-to-tail, face-to-face conformation. The
structure exhibits a long C---Zn interaction, and when probed by a
QTAIM analysis this interaction was shown to have a low bond-
order. Although this structure exhibits a low bond-order, it appears
to be strong for this type of interactions, as it is capable of holding
the dimer together in the solid-state. The corresponding
rhodium(l)dicarbonyl complexes have also been prepared by
treatment of 1 and 2 with KH, followed by the addition of a
rhodium(l)dicarbonylchloride dimer (5 & 6).

\©\ /©/ \/ ( y OC}QﬁCO Y
N N N N p-tol\N,AI\N/p—toI p-toI\N/Zn\N/p-toI P'O\N, \N/P'O
l NP P
N N
o™

| /\OMO/\ /\OM\O/\ EDGMEDG

/\O
1 2 | 3 4 586

Figure 1: Structures of the compounds discussed above (p-tol = 4-methylphenyl, EDG = OEt, or
NMe,).

41st Annual Science Atlantic / CIC Student

18
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Abstracts — Undergraduate Oral

Electrostatically Bound Proline Organocatalysts

V.P. Andrea, W.J. Marsh, A.J. Carrier, A.E. Cameron, and
S.L. MacQuarrie*

A major challenge when using an organocatalyst is separating it
from reaction products. We are developing heterogenized
organocatalysts that can be easily separated from reaction
mixtures, which do not rely on covalent immobilization. Although
covalent bonding avoids significant catalyst leaching, they are
conformationally rigid and lack mobility, which impacts their
interactions with reactants. Therefore, we are exploring
electrostatic interactions as an immobilization method, which
provides conformational freedom while localizing the catalytic
species near the solid support. Amberlite® IRN78, an anion
exchange resin made of the styrene-divinylbenzene copolymer,
was loaded with L-prolinate or L-prolinesulfonate organocatalysts
(15.5 and 15.9 wt%, respectively) as counterions. The newly
generated catalysts were tested in the model asymmetric aldol
condensations and evaluated for conversion, yield, and diastereo-
and enantioselectivity. Significant leaching of L-prolinate from the
ion exchange resin resulted in a loss of activity upon catalyst
recycling; however, L-prolinesulfonate is showing improved reaction
selectivity and recyclability.

3

0
* m EtOH, rt + H0

N OH
2 H

JHN
0 MMes o

NMEQ

®

41st Annual Science Atlantic / CIC Student
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\O Abstracts — Undergraduate Oral
o
Q. | .
(@ = N-Demethylation of Alkaloids Using Nanoscale
Z = Zero-Valent Iron

<
O 2 Jon Kyle Awalt and Robert D. Singer*

-;; Atlantic Centre for Green Chemistry, Department of Chemistry,
U = Saint Mary’s University, Halifax, NS, B3H 3C3, Canada
> &

2
—_ The N-demethylation of naturally occurring opiate compounds is a
_— necessary step in the synthesis of pseudo-opioid pharmaceuticals.

- .(,\'

Such drugs have gained recent media attention in the fight against
opiate addiction; hence, the ability to synthesize them efficiently is
important. This work aims to improve the N-demethylation of
alkaloid precursors through the use of nanoscale zero-valent iron in
a modified Polonovski reaction. Initial studies performed on
dextromethorphan, 1, using a nanoscale zero-valent iron catalyst
compare favorably with literature results using commercially
available iron(0) dust,! yielding similar amounts of the demethylated
product, 2, in one third the reaction time or with 10% of the catalyst
loading.

O O A
@ [J L
PN 1. mCPBA - nano Fa{d) : '
f-‘ p —_—
2 HOI cf bk
r-.,_\ e ;\IH.V.-' - L N
, & ]
" -

1. Gaik B. Kok et al. J. Org. Chem. 2010, 75, 4806—4811

41st Annual Science Atlantic / CIC Student
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Abstracts — Undergraduate Oral

Removal Efficiencies of Wastewater Treatment
Technologies for Top Pharmaceuticals

R. T. Greenham and A.Z. Tong*
Acadia University.

S

OV O

The presence of pharmaceuticals in wastewater, and their
subsequent release in to the environment have attracted growing
public concern. While studies were performed to detect
pharmaceuticals in waste water effluents, little research has been
conducted to assess the efficiency of pharmaceutical removal using
different treatment technologies. To assess the removal efficiencies
of pharmaceuticals from wastewater, samples were taken from
wastewater treatment plants in Nova Scotia and New Brunswick,
which were analysed for 12 of the top 20 pharmaceuticals sold in
Canada, and 2 metabolites. Pharmaceutical concentrations were
guantified, and average removal efficiencies of pharmaceuticals
were calculated at the 95% confidence level. The average
pharmaceutical removal efficiencies for 9 technologies: aerated
lagoon, extended aeration, facultative lagoon, membrane
bioreactor, modified conventional, oxidation ditch, primary
treatment, rotating biological contactor and sequencing batch
reactor technologies, were determined to be 95 + 0.3%, 87 + 1%,
94 + 4%, 97%, 82 + 4%, 94 + 0.6%, 23 + 6%, 87 + 0.4%, and 75 +
4% respectively. The negative removal efficiency of primary
treatment was due to sampling uncertainty introduced by several
hours of retention time. Further experiments were performed to
assess dissolved oxygen, chemical oxygen demand, total
suspended solids, colour, and turbidity of the samples as well. The
results help establish fundamental knowledge for studying
pharmaceuticals in wastewater treatment, where improvements
need to be made for better preventing pharmaceuticals from
releasing into the environment.
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N 2 Interactions Between Superparamagnetic lron
= Oxide Nanoparticles and Cellulose for Biomedical
Z - Applications
) . . .
O = Kori Andrea and Martin Mkandawire*
U ? Department of Chemistry, Cape Breton University, Sydney, NS
B Verschuren Center for Sustainability in Energy and the
2 o Environment, Cape Breton University, Sydney, NS
)
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Py H
- Magnetic nanoparticles have become prominent in many
- T biomedical applications. One example is their use in wound

management to control or detect sepsis. Currently, wound
monitoring involves bandage changes and visual inspection by a
healthcare professional. However, wound-healing processes have
several biomarkers that include temperature changes, which can
be targeted to develop biosensors. These can be incorporated into
wound dressings and reveal temperature changes during healing,
allowing detection of early signs of infection without bandage
removal. Our research involved development of smart wound
dressings incorporating ferromagnetic nanoparticles (NPs) that
remotely respond to thermal variations. This involved incorporating
the ferromagnetic NPs onto cellulose fibers that are used as
absorbents in wound-dressing materials. Before the NPs could be
incorporated into dressings in clinical practice, their interactions
with cellulose must be understood. Thus, we conducted many
investigations of the immobilization mechanism between
ferromagnetic NPs and cellulose. Here we report the immobilization
of ferromagnetic NPs on cellulose wound dressings and describe
the NP/cellulose interaction.

\ ‘;—J < Rayon/polyester layer

1 ey s Cellulose layer
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synthesized from the condensation of 1,3,5-
benzenetricarboxaldehyde and  p-phenylenediamine  under
solvothermal conditions. These COFs are expected to exhibit a
large surface area and good electrical conductivity, which are
suitable for modifying the working electrode in electrocatalytic
devices. In the second example we synthesized tetrathiafulvalene
vinylogue (TTFV) based polymers using various aldehydes as
starting materials. These polymers could be directly functionalized
on electrode surface through controlled electrodeposition, forming
redox-active thin films wuseful in chemical sensing and
electrochromic applications.

\O Abstracts — Undergraduate Oral
S
N 2 Development of New n-Conjugated Microporous
Z g Polymer Materials

]

‘E Matthew Johnson and Yuming Zhao
O = Department of Chemistry, Memorial University, St. John’s, NL
O
> &

(5 Two classes of -extended polymers have been explored as active
il ¢ LE materials for electrode surface functionalization. In the first example
Py we investigated imine based covalent organic frameworks (COFSs)
| o
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The o-hole interaction of 1,3-bis(2,6-
diisopropylphenyl)imidazolidine [SiPr] with
lodine-containing small molecules

Bradley H. C. Greene, Brian M. Barry, Katherine N.

Robertson, Jason D. Masuda, Jason A. C. Clyburne*
Saint Mary's University, 923 Robie Street, Halifax, NS, Canada,
B3H 3C3
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lodine-containing small molecules, such as R-CC-1 and I-CC-I, can
form halogen bonds, interactions that arise from the electrostatic
forces between a halogen and Lewis base. This interaction arises
from the presence of a 0-hole, an area of relatively positive
electrostatic potential on the outer tip of the halogen. Halogens also
have the ability to act as both halogen bond donors and acceptors
in polyhalide environments. Our interest in N-heterocyclic carbene
[NHC] chemistry led us to explore the reactivity of these strong C-
centered bases with several iodine-containing small molecules, in
particular, diiodoacetylene [ICCI] and 1- iodo-2-
(trimethylsilyl)acetylene [ICC(TMS)]. We have systematically
studied the reactions between the NHC, 1,3- Bis(2,6-
diisopropylphenyl)imidazolidine [SiPr], and both the iodoalkynes
and we have identified and characterized a variety of interesting
products. For instance, we isolated SiPrs|CC(TMS) from the
reaction with the TMS substituted acetylene. Perhaps the most
interesting species were isolated from the interaction of SiPr and
ICCI in the presence of excess iodide. [SiPr-1]I«ICClI-I[I-SiPr] and
[SiPr-I]ls1,CCl,I[I-SiPr] are unprecedented hybrid polyhalide
species. Single crystal X-ray data have been collected for all of the
products isolated. The structural geometries have been used to
investigate the halogen bonding, and other intermolecular
interactions, in these novel compounds.
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A Photophysical Investigation of Cyclometalated
Ruthenium Compounds for Photodynamic
Therapy

Mitch Pinto and Sherri A. McFarland*
Department of Chemistry, Acadia University, Wolfville, NS

This study probed the photophysical characteristics of novel
cyclometalated ruthenium (Ru) compounds grouped as four related
families. It was hypothesized that incorporation of one bidentate
cyclometalating ligand would cause a red-shift in the absorption
spectrum of the metal complex - a desirable characteristic for
photodynamic therapy (PDT) — and might lead to PDT effects. As
part of this investigation, 21 cyclometalated Ru compounds with
ligands differing in their degree of 1r-conjugation were characterized
in terms of their photophysical properties: absorption,

emission, SMLCT lifetime, and singlet oxygen sensitizing ability.
These photophysical properties were compared to those previously
determined for their polypyridyl counterparts, and were also used to
probe the effects of cyclometalating ligand 1r-expansion on such
properties. It was observed that the longest wavelength absorption
maxima of the cyclometalated compounds were typically red-
shifted by approximately 80 nm relative to analogous polypyridyl
complexes. While the cyclometalated complexes demonstrated
very little phosphorescence, they did produce ligand-centered
fluorescence that could be used to track the metal complex inside
living cells. These compounds were poor singlet oxygen sensitizers
(10% efficiency compared to the near 100% efficiency of some
related polypyridyl complexes) despite potent in vitro PDT effects
generated by some of these members. Therefore, mechanisms
other than singlet oxygen generation must be at operative, and
future work is aimed at elucidating these other pathways using
spectroscopic methods.

\O
=
Q.
(o=
s
=9
)8
O
>
g
et
F——i.{
&

41st Annual Science Atlantic / CIC Student

25
Chemistry Conference



\O Abstracts — Undergraduate Oral
S
~l 2 The use of Metal-organic Frameworks to Sense
Z = and Sequester Environmental Pollutants

-
O 'E Michaela D. Ryan and Michael J. Katz

= Memorial University of Newfoundland
O®

)
z 'EJ Since the industrial revolution, the amount of air pollution and
1] & decease in air quality has become a rising concern. One of the
- biggest contributions to this pollution is car exhaust. To address
- this, it has become an important area of research to find a cheap,

thermal and water stable method of sensing and sequestering
these pollutants. Therefore, we have been using a family of Zr-
cluster containing metal organic frameworks (MOFs), which have
become popular in the literature for their stability under such
conditions. This presentation will demonstrate how these pollutants
can be stored in MOFs with specific focus on the uptake kinetics as
well as mechanistic insights with regards to the mode of action.
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Studies on the Synthesis of Muricatacin:
Application of an Asymmetric Organocatalytic
Direct Vinylogous Aldol Reaction

Christopher Cooze and Sunil Pansare*
Memorial University of Newfoundland and Labrador
Department of Chemistry, St. John’s, NL, A1B 3X7
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The asymmetric organocatalytic direct vinylogous aldol
reaction of g-crotonolactone (1) and the thirteen carbon aldehyde,
tridecanal (2) is studied for its uses in the initial step for the
synthesis of muricatacin. Muricatacin is part of the class of natural
products called actogenins which are isolated from the Annona
muricata and is related to g-butyrolactones. Actotgenins have
potential biological activities  such as antimicrobial,
immunosuppressive, and pestacidal effects.! Muricatacin is of
interest sue to its potent cytotoxicity against several human cancer
cell lines including breast, colon and lung carcinoma.?
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1. C. Srinivas, C. N. S. S. Pavan Kumar, B. China Ragu and V.
Jayathirtha Rao; Helv. Chim. Acta. 2011, 94, 669-674.

2. A. Cave, C. Chaboche, B. Figadere, J. Harmange, A.
Laurens, J. Peyrat, M. Pichon, M. Szlosek, J. Cotte-Lafitte, A.
Quero. Eur. J. Med. Chem. 1997, 32, 617-623
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Synthesis and Characterization of Cyclometalated
Ruthenium(ll) Complexes for Applications in
Photoactivated Cancer Therapy

J. A. McCain, T. Sainuddin, H. Yin, M. Hetu, M. Pinto and

S. A. McFarland*
Acadia University, Department of Chemistry, Wolfville, Nova Scotia,
B4P 2R6
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Cyclometalated Ru(ll) complexes were synthesized and examined
for their abilities to act as photoactivated cancer therapy (PACT)
agents. A series of sixteen [Ru(bpy),(C”N)]* complexes, where bpy
is 2,2-bipyridine and C”N is a cyclometalating ligand, were
synthesized in 6.8% to 45% yield to determine structure-activity
relationships. The corresponding cyclometalating ligands were also
synthesized. Characterization was achieved using 'H and 'H-H
COSY NMR spectroscopy, ESI(+) MS and HPLC. In vitro results
from the [Ru(bpy),(C~N)]* series indicated that increasing the -
conjugation of the cyclometalating ligand can dramatically decrease
the toxicity of the complex in the dark, once a critical point of
conjugation is attained. It was also found that the complex with
cyclometalating ligand 4,9,16-triazadibenzo[a,c]napthacene (pbpn)
gave the largest visible light phototherapeutic index (PI). Based on
this result, an additional seven [Ru(LL),(pbpn)]* complexes, where
the coligand LL was varied, were synthesized in 1.0% to 28% yield
and characterized to examine the effect of the coligand on
cytotoxicity. It was determined that increasing the lipophilicity of the
coligand increased the dark toxicity of the compound, which
decreased the PIl. Thus, [Ru(bpy),(pbpn)]* gave the best
performance as a PACT agent with its visible light P1 of >300.
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Unique UiO-67 — Determining the Stability through
Solid-State NMR Analysis

Mason C. Lawrence and Michael J. Katz
Memorial University of Newfoundland

From gas storage and catalysis to light harvesting, and many
applications in between, metal-organic frameworks (MOFs) are a
hot topic of study. MOFs are comprised of two main components; a
cation inorganic metal node or cluster and an anionic organic ligand
also known as linkers. One group of interest are the Zr-cluster-
containing MOFs including UiO's, PCN's, NU-1000, and MOF-841.
The rationale for the utility of these MOFs stems from their stability
with respect to solvents, pH, temperature, and pressure (to name a
few). However, of all these MOFs, there exists one lonely outlier;
UiO-67. UiO-67 is a Zr;O,(OH),'?* node bridged to other nodes via
biphenyldicraboxylate dianions. Unlike other Zr-MOFs, UiO-67 has
been shown to have less-than expected stability (relative to UiO-66
and other highly stable Zr-containing MOFs). To that end, we have
set out to investigate why this MOF is unique among this family of
MOFs. The presentation will outline how solid-state NMR, in
combination with surface area measurements can be utilized to
explore and track the stability of this particular MOF over an
extended period of time as a function of solvent(s) used for MOF
activation®. Further investigation into linker modification in UiO-67
has been performed to study how the stability will change with
different linkers. By utilizing the planar and torsion-angle free,
pyrene linker to form UiO-67-py, we hope to determine if the
torsional strain on the biphenyl linker used in traditional UiO-67 is
responsible for the observed instability.

1. M. C. Lawrence, C. Schneider and M. J. Katz, Chem. Comm.,
2016, DOI: 10.1039/C5CC09919F.
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‘E Melanie Davidson!, Ann Shaftel?, and Dr. Christa
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u F 1 Department of Chemistry, Saint Mary’s University, Halifax, NS,
<y Canada
z o0 2 Preservation Fine Arts Specialist, Halifax, NS, Canada
)
[,:I:] 1] Cultural heritage science brings together scientific methods of
o analysis and study with a desire to preserve items of importance to

our cultural heritage. In this work, the spectroscopic analysis of a
Tibetan thangka (The Buddha of Long Life) is presented. The
thangka was believed to date to the mid-1800’s. In the 1960’s the
painting underwent a problematic restoration which resulted in an
overall darkening of the painting and in addition, a backing layer
was applied using an adhesive. Dispersive Raman spectroscopy,
surface-enhanced Raman spectroscopy (SERS), confocal Raman
spectroscopy and confocal SERS was used to characterize various
pigments and the restored adhesive. Spectroscopic analysis was
conducted to determine the identity of the pigments and the
restored features as well as in an attempt to validate the suspected
age of the thangka. Several pigments were identified including:
orpiment, vermilion, and Prussian blue. The conclusions made
using spectroscopic measurements were consistent with an 18-
19t century Tibetan color palette.Bottom of Form
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Using Surface-Enhanced Raman Spectroscopy to
Develop Sensors for Monitoring Water Quality

Stephanie M. Gallant <smg561@mun.ca>, Liam

Whelan*, Erika Merschrod
Memorial University of Newfoundland
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Water is one of the most vital resources on earth, and it is
important to observe and maintain its quality wherever possible. In
particular, it is crucial for fields such as the oil industry to continually
monitor produced water and potential oil spills. We are working on
developing sensors which will be selective for common
components of oil, such as certain polycyclic aromatic
hydrocarbons (PAHS), in order to consistently monitor water quality
on-site. We are using surface-enhanced Raman spectroscopy, or
SERS, to characterize and develop the substrates which will be
used in these sensors. While looking for a selective method, a
particular issue is reproducible and improved analyte uptake. This
requires a good understanding of the surface physisorption of the
material, which is an area we are looking to study in the near
future.
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Synthesis and Characterization of Ruthenium and
Osmium Coordination Complexes as
Photosensitizers for Photodynamic Therapy

Leah Bennett, Marc Hetu, Huimin Yin, Dr. Sherri

McFarland*
Department of Chemistry, Acadia University, Wolfville, N.S.

Photodynamic Therapy (PDT) is a non-invasive strategy for
treating cancer that combines a pro-drug photosensitizer (PS)
and light to destroy tumours. Typically, PSs are organic
molecules that absorb red light and produce cytotoxic singlet
oxygen and other reactive oxygen species (ROS) only where the
PS, light, and oxygen overlap in space and time. This temporal
and spatial control confines drug toxicity to malignant tissue,
sparing healthy tissue and avoiding unwanted side effects.
However, the oxygen dependence of PDT limits its efficacy in
hypoxic tumours, which are some of the most aggressive and
drug-resistant neoplasms. Metal-based PSs have the potential to
overcome this salient problem with PDT as they can be designed
to switch between oxygen-dependent and oxygen-independent
cytotoxic mechanisms. One approach utilizes strained bis-
heteroleptic Ru(ll) coordination complexes that photoeject a
bidendate ligand and covalently bind to DNA, which halts
replication and destroys the targeted cells. This light-triggered
photoejection is completed through an oxygen-independent
mechanism. These complexes also incorporate an unstrained T1r-
expansive “functional” ligand that can sensitize ROS production
when oxygen levels are sufficient. The expanded 1 system of this
ligand also provides a lipophilic handle for associating with
biological macromolecules like DNA. My project involves
combining either 2,2’-bipyridine, 2,2’-biquinoline or 4,4’-dimethyl-
2,2’-bipyridine ligands with ruthenium or osmium metal centers to
gain insight into the implications of extended r-systems and
photoejecting ligands on the performance of coordination
complexes as PSs. | will discuss the synthesis and
characterization (1H NMR, mass spectroscopy, and HPLC) of
some of these compounds, and provide examples of their
photobiological activities.
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Quantitation of Amino Sugar Biomarkers from
Microbial Necromass in Soil

Kathryn E. R. Dawe <kerd41@mun.ca>, T. C.

VandenBoer*, R. DiLorenzo, C. J. Young, and S. Ziegler
Memorial University of Newfoundland
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A portion of soil organic matter (SOM) is comprised of the amino
sugar isomers glucosamine, galactosamine and mannosamine, and
muramic acid. These isomers can be used as biomarkers to track
both source and transformation of molecules of fungal or bacterial
origin in the environment. Quantitatively analyzing these four
particular amino sugars in soil may provide insight about the
contribution and fate of both carbon and nitrogen from bacterial and
fungal residues in the production and degradation of SOM.
Previous work on these biomarkers has not demonstrated a single
method capable of quantitative recovery for all four amino sugars
from environmental samples. Our method incorporates new internal
standards into the traditional soil acid digestion and subsequent
cleanup of the soil acid hydrolysate by ion retardation resin, and
adds a single step solid phase extraction for all the target analytes
followed by analysis by liquid chromatography coupled to a tandem
or a time of flight mass spectrometer. Separations of the isomers
and muramic acid were achieved using a hydrophilic interaction
liquid chromatography column. Once optimized, this method will be
applied to real soil samples from a latitudinal transect of boreal
forest sites in Newfoundland & Labrador.
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A Competitive Reactivity Survey of Prominent
Nickel Pre-Catalysts in C-N Cross-Coupling

Jillian S. K. Clark, Chris M. Lavoie, Preston M.
MacQueen, Mark Stradiotto.

Notwithstanding the utility of palladium-catalyzed C(sp?)-N cross-
coupling chemistry in the synthesis of (hetero)aniline derivatives, !
the cost and relative scarcity of palladium provides motivation for
the development of alternative catalyst systems based on more
Earth-abundant elements. While nickel-based catalysts offer
significant promise in this regard, our understanding of the
influence of ancillary ligation on the performance of nickel catalysts
in such transformations is rather limited. In an effort to gain insight
in this regard, we have initiated a comparative reactivity survey of
several highly effective nickel pre-catalysts in C(sp?)-N cross-
coupling chemistry, including our recently developed
(JosiPhos)Ni(o-tolyl)Cl and (PAd-DalPhos)Ni(o-tolyl)Cl pre-catalyst
systems.[23l The results of this comparative reactivity survey will be
disclosed in this presentation.

[1] Lemen and Wolfe. Top. Organomet. Chem. 2013, 46, 1. [2]
Borzenko, Rotta-Loria, MacQueen, Lavoie, Stradiotto and co-
workers. Angew. Chem. Int. Ed. 2015, 54, 3773. [3] Lavoie,
MacQueen, Rotta-Loria, Sawatzky, Borzenko, Stradiotto and co-
workers. Nature Comm. 2016, 7, 11073.
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Multifunctional Gold/Chromium Film for use with
Surface Enhanced Raman Spectroscopy
M.A. Snow, L.D. Whelan and E.F. Merschrod S*

Department of Chemistry, Memorial University, St. John's NL
A1B3X7 Canada
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Detecting low concentration polycyclic aromatic hydrocarbons
(PAHS) is essential for determining contamination present in water
sources. Raman spectroscopy coupled with surface enhancement
(Surface  Enhanced Raman Spectroscopy - SERS) offers a
practical analysis method for these analytes. Metal films, such as
gold, have been known to give SERS enhancement. Employing
mixed metal films, such as a gold and chromium film, can further
enhance the sensitivity of the substrates by offering both
electrochemical and chemical enhancement. Dewetting of the gold
causes nanoparticle islands to form around the chromium layer.
Chromium creates a sink-like gap that allows for additional
absorption of the analyte. Appropriate annealing of the substrates
not only manipulates the morphology but also allows the surface
work function to be tuned. The gold/chromium substrate has shown
promising enhancement for phenanthrene. This work focuses on
optimizing mixed-metal substrates for use with additional PAHs.
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Fe-Binding Polymers to Combat Antibiotic
Resistance

Doug Richards, Trisha Ang and Matthias Bierenstiel*
Department of Chemistry, Cape Breton University, Sydney, Nova
Scotia, Canada, B1P 6L2

The increase of antibiotic resistant microorganisms is based
on many factors and is a serious threat to public health. The design
of new classes of antibiotics becomes more and more difficult and
opens the question about alternative methods in combating antibiotic
resistance. Chelation Partners Inc., a life science company in Halifax,
has developed a new class of iron-binding polymers that increase the
efficacy of current antibiotics by more than 100-fold. The polymer
"switches off" resistance as iron is an essential and non-replaceable
nutrient for microorganism growth.

DIBI is a lead compound of Chelation Partners Inc. that is
selective for Fe binding in biological systems. DIBI is a water-soluble
polymer with chelator unit based on 3-hydroxy-4-pyridinone motif
which is similar to the FDA approved drug deferiprone that is used for
the treatment of Fe-overload condition of thalassemia major. We
have successfully developed the labelling of DIBI with N-maleimide
based pyrene fluorescence tag as well as two analogs of maleimide-
linked biotin by in situ cleavage of the polymer initiator and
subsequent coupling of DIBI to maleimide derivative. Biotin- and
fluorescence labelling is required to allowed us to determine if the
presence, or absence, of transport of DIBI is taken up into cells or if it
acts in the immediate extracellular environment of cells. The
coordination of Fe to DIBI is investigated by NMR, UV-vis and UPLC-
QToF-MSMS/PDA analysis.
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Does the [5 + 1 + 2 + 1] Rhodium-catalysed
Cycloaddition Reaction Actually Proceed via an
Alternate Pathway? The Elucidationofa[5+1+ 1
+ 2] Mechanistic Pathway via DFT Investigation.
Ifenna I. Mbaezue and Kai E. O. Ylijoki*

Saint Mary’s University, Department of Chemistry, Halifax, NS,
B3H 3C3.

A[5 + 1 + 2 + 1] cycloaddition reaction is a rhodium-catalysed four-
component reaction that leads to hydroxydihydroindenone
products.! This cycloaddition occurs only under a carbon-monoxide
atmosphere; in the absence of CO, a [5 + 2] cycloaddition occurs
yielding 7-membered carbocycles.? We have employed density
functional theory to elucidate the mechanism of this complex
reaction system. Calculations were performed at the
wB97XD/def2TZVPP level of theory. Results suggest that this
reaction proceeds via coordination of the vinylcyclopropane unit to
the rhodium catalyst, followed by C-C bond activation.?
Subsequently, the kinetically more favourable [5 + 1 + 1 + 2]
pathway may predominate via a series of coordination and insertion
processes, to incorporate 2 CO molecules and 1 alkyne. Reductive
elimination leads to a Rh-coordinated 9-membered carbocyclic
intermediate. Subsequently, Rh-catalysed oxidative cyclization, and
Rh-catalysed MeOH elimination complete the sequence.

O

/KOMe 5 mol% [Rh(CO)QCI]g‘ HO
CO (1 atm), alkyne 3

[1] Wender, P. A.; Gamber, G. G.; Hubbard, R. D.; Pham, S. M.;
Zhang, L. J. Am. Chem. Soc. 2005, 127, 2836. [2] Wender, P. A;
Takahashi, H.; Witulski, B. J. Am. Chem. Soc. 1995, 117, 4720.
[3] Yu, Z.-X.; Wender, P. A.; Houk, K. N. J. Am. Chem. Soc. 2004,
126, 9154.
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MIPs to Protect Bees? Molecularly Imprinted
Polymers with DESI-MS for Faster Environmental
Monitoring of Neonicotinoids

Jeremy R. Gauthier, Christina S. Bottaro*
Department of Chemistry, Memorial University of Newfoundland

Structurally related to nicotine, neonicotinoids are a class of
insecticide developed in the 1980s and 90s as a less toxic
alternative to organophosphates, methyl carbamates, and synthetic
pyrethroids. Since their introduction and widespread use, these
pesticides have drawn public attention due to their implication in a
decline of honeybee populations, as well as their environmental
persistence. They are routinely analyzed by solid phase extraction
with high performance liquid chromatography with MS (SPE-HPLC-
MS), which can be time consuming and use significant amounts of
solvent. To increase the throughput of analysis of neonicotinoids in
liquid matrices, we fabricate thin-film molecularly imprinted
polymers (MIPs) for selective analyte uptake, which are also
amenable to direct interrogation by desorption electrospray
ionization (DESI)-MS. The advantage of using DESI-MS is the
removal of many sample preparation procedures, improving
analysis times. There are a number of significant parameters which
must be optimized using this method to achieve optimum sampling
conditions. These include DESI spray composition, flow rates,
nebulizing gas pressure, and capillary potential, as well as
geometric parameters. When used with thin-film MIPs, analysis of
environmental samples can be highly efficient. The inherent
advantage of thin-film MIPs is their simple mode of molecular
recognition. Results from the development of an applicable DESI-
MS method will be shown, as well as preliminary work on the
development of the MIPs.
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Environmentally Benign Multicomponent
Approach to Novel Splitomicin Analogs

Rachael Weagle,! Divya Mathur,! Dominique Comeau,*

Doug Vaughan,! TS Cameron? and Amitabh Jhal"
1Department of Chemistry, Acadia University, Wolfville, NS
2Department of Chemistry, Dalhousie University, Halifax, NS

In pursuit of molecules with novel carbon skeleton, we have devised
a green methodology incorporating multicomponent cascade
reactions to synthesize novel naphthalene-based oxapolycycles of
medicinal importance. The overall reaction involves several individual
reaction steps occurring simultaneously or in sequence in a single
reaction vessel. This 6-component reaction involves Mannich
reactions, deamination, Schiff's base formation, hetero-Diels-Alder
reaction and hydrolysis, all in one-pot under microwave irradiation
conditions. Subsequent oxidation leads to formation of novel
splitomicin analogs. The methodology, the underlying mechanism
and the results obtained thus far will be discussed.
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Structural Determination of Gaseous
Protonated/Alkali Metal Complexes of Melatonin,
Serotonin and Tryptophan by IRMPD
Spectroscopy

Samuel C. Atkinson <sca531@mun.ca>, Bryan D. Linford

and Travis Fridgen*
Memorial University of Newfoundland
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The use of mass spectrometry has allowed for greater
understanding of the physical chemistry of non-covalently bound
complex ions. In particular, complexation of metal mono-cations
with biological molecules has been of recent interest to chemists,
with focus on neurotransmitters and hormones. Complexes of
tryptophan and its metabolized products melatonin and serotonin
have been studied through the use of sustained off-resonance
irradiation collision-induced dissociation (SORI-CID), infrared
multiphoton dissociation (IRMPD) spectroscopy and density
functional calculations for low-energy conformations for each
complex. The experimental characterization of these gas phase
complexes is performed both in our lab and at the free electron
laser in Orsay, FR, through the use of a Fourier transform ion
cyclotron resonance mass spectrometer (FTICR-MS). These
techniques have allowed determination of the thermochemistry,
unimolecular reactivities, and ion structures for these complexes.
This talk will explain how these techniques are used to study non-
covalent cluster ions and how they have been applied to protonated
and alkali metal complexes of melatonin, serotonin and tryptophan.
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Development of Methodology for the
Determination of Persistent Organic Pollutants in
Drinking Water of Tamil Nadu, India

Ashley N. LeBlanc, A. J. Britten
Cape Breton University

With the intent of increasing agricultural productivity in India, the use
of pesticides has increased exponentially since their introduction in
the 1940s. Consequently, pesticides have been detected in various
environmental areas including soil, air, and water. Most of the
commonly detected pesticides in this region belong to the persistent
organic pollutants (POP). These compounds have accumulated in the
soils and subsequently contaminated the groundwater, which is a
main source of drinking water. The consumption of trace amounts of
pesticides over time has been linked to various health issues such as
neurological disorders, fertility issues, birth defects, and cancer,
which are quite prevalent in India. Literature has shown various
groundwater sources that are contaminated with traces of pesticides
throughout India, but the current analytical procedures prove time-
consuming.

This work focused on the development of a method for the
determination of 17 organochloride pesticides (OCP) and 2
organophosphate pesticides (OPP). OCP and OPP standards were
separated using gas chromatography with two nano stationary phase
columns. Water sample extracts obtained from Tamil Nadu, India
were analyzed by gas chromatography-mass spectrometry (GC-MS)
and gas chromatography-electron capture detector (GC-ECD).
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PAd-DalPhos: A Versatile New Ancillary Ligand for
Challenging Nickel-Catalyzed Amine Arylations

C.M. Lavoie, P.M. MacQueen, N. Rotta-Loria, R.S

Sawatsky, A Borzenko and M Stradiotto*
Dalhousie University, Department of Chemistry, Halifax, Nova
Scotia B3H 4R2
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While palladium-based catalysts have been explored extensively for
use in sought-after C-N cross-couplings (i.e., Buchwald-Hartwig
amination, BHA), the use of nickel, a much cheaper and abundant
metal, has received comparatively little attention. This is particularly
true in the case of cross-couplings involving small, nucleophilic
nitrogen reagents such as primary alkylaminesl and ammonia.l?
Given the significant advances in catalyst performance that have
been achieved in BHA chemistry as a result of strategic ancillary
ligand design, our current aim is to develop highly effective nickel
catalysts for C-N and related cross-couplings by way of tailored
ancillary ligand design and pre-catalyst formation. This investigation
has led to the development of the newest addition to the DalPhos
ligand family, PAd-DalPhos, an air-stable ligand that is derived from
the phenyl-trioxa-phosphadamantane family of phosphines (CgPPh).
The remarkable versatility of the air-stable (PAd-DalPhos)Ni(o-tolyl)CI
pre-catalyst will be the focus of this presentation, which includes
unprecedented room-temperature reactivity along with the broadest
scope of reaction partners known for any single nickel catalyst
system.[3]
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[1] Ge, Green, Hartwig, J. Am. Chem. Soc. (2014). [2] (a) Borzenko,
Rotta-Loria, MacQueen, Lavoie, Stradiotto and co-workers Angew.
Chem. Int. Ed. (2015). (b) Green and Hartwig, Angew. Chem. Int. Ed.
(2015). [3] Lavoie, MacQueen, Rotta-Loria, Sawatzky, Borzenko,
Stradiotto and co-workers. Nature Comm. (2016).

41st Annual Science Atlantic / CIC Student

42
Chemistry Conference



oy o

S

Ener

) IEMCOI\IIZO16
f the Atlantic

l" ’J "

Abstracts — Graduate Oral

Spatial distribution of natural and anthropogenic
polybrominated diphenyl ethers: A Newfoundland
study of fish and atmospheric aerosols
Joseph J. Bautista,? Cora J. Young,2 Nicole Babichuk,?
aMemorial University, Department of Chemistry, St. John’s, NL, A1B
3X7

bMemorial University, Division of Community Health and
Humanities, NL, A1B 3V6

The usage of polybrominated diethyl ethers (PBDE) as fire retardants in
furniture and computer hardware have become a health concern (endocrine
disruptors). Although their subsequent manufacturing ban has existed since
the previous decade, PBDEs still represent a significant fraction of the net
total persistent organic pollutants (POPSs) present in nature. Recently,
natural PBDE analogues produced from red algae, mussels and other
species have been discovered which may contribute to a greater PBDE
pool. Methoxy and hydroxyl forms are natural PBDE structures found in
marine environments that are identifiable among anthropogenic PBDEs and
can have more significant health impacts than PBDEs. Due to their extreme
hydrophobic nature, PBDEs may experience long range transport through
lipid reserve/liver biota during their oceanic migrations. Biota samples were
collected from Atlantic cod and Greenland halibut fish livers in order to
demonstrate PBDE bioaccumulation and ecosystem effects. Previous work
has assumed the impact of natural PBDE analogues is limited to ocean
environments, however PBDEs may also nucleate to form aerosol bound
particles. Hence, long range transport may also be possible through wind
and wave formation of atmospheric particles, leading to exposure far from
the ocean. Atmospheric particles were collected by size partitioning with a
nano-Micro Orifice Uniform Deposition Impactor (MOUDI) setup from an
urban setting off a Newfoundland eastern coast. Gas chromatography mass
spectrometry (GC-MS) was an analytical instrument used to determine and
guantify PBDE present for all cases. This study evaluates PBDE

distribution along Newfoundland coasts as well as human exposure to
PBDEs by respiration and fish consumption.
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Nickel Catalyzed Mono-Arylation of Primary
Amines at Room Temperature
Preston M. MacQueen and Mark Stradiotto*

Dalhousie University, Department of Chemistry, Halifax, Nova
Scotia B3H 4R2
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Primary alkylamines represent an important yet relatively challenging
class of substrates in C(sp2)-N cross coupling chemistry[1]. While
palladium catalysis has provided success in many difficult C-N bond
forming reactions, including monoarylation of ammonia, it is desirable
to pursue cheaper transition metals. Nickel is 1000 times cheaper
than palladium and is also utilized in many challenging coupling
reactions.[2] The Stradiotto group’s new air stable PAd-DalPhosNi(o-
tol)Cl is capable of the mono-arylation of alkyl primary amines and
anilines employing a wide range of heteroaryl(pseudo)halides
(Cl,Br,0Ts,OMs).The arylmesylate examples are of particularly
interesting since they represent a more environmentally friendly and
affordable starting materials and have only been coupled to alkyl
primary amines by a palladium catalyst in one previous report[3]. The
majority of this cross-coupling scope is done at room temperature
which also serves to lower cost and environmental impact of the
reaction.
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[1] T. J. Colacot, C. C. C. Johansson, Angew. Chem. Int. Ed. 2010,
49, 676-707.

[2] K. D. Hesp, R. J. Lundgren, M. Stradiotto, J. Am. Chem. Soc.
2011, 133, 5194-5197.

[1] Lemen, G.S. & Wolfe, J.P. Top. Organomet. Chem. 2013, 46, 1-
54.

[2] B. M. Rosen, K.W. Quasdorf, D. A. Wilson, N. Zhang, A. M.
Resmerita, N. K. Garg, V. Percec, Chem. Rev. 2011, 111, 1346 —
1416

[3] Alsabeh, P.G. & Stradiotto, M. Angew. Chem. Int. Ed. 2013 52,
7242-7246.
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Synthesis of Novel Cobalt-Pentadienyl
Complexes

Chandika Devi Ramful and Kai Ylijoki*
Saint Mary’s University, Department of Chemistry, Halifax, NS
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Cobalt-pentadienyl complexes have been shown to undergo
cycloaddition reactions with alkynes.! The broader utility of
these complexes has yet to be studied. We have embarked on
the synthesis of a range of these aryl substituted
cyclopentadienyl complexes and have so far prepared methoxy
and dimethylamino substituted analogues. Our approach
involves the reduction of the substituted cinnamaldehyde with
vinyl magnesium chloride, to a dienol via a Grignard reaction.
The subsequent reaction of the dienol with
cyclopentadienylbis(ethylene)cobalt(l) yields the cobalt-
cyclopentadienyl complex (Scheme 1). The latter step being air
and moisture sensitive, requires rigorously dried solvent, as well
as an inert atmosphere. Upon the synthesis of more analogues,
the properties of novel materials obtained via the intercalation of
these complexes between layers of molybdenum sulfide will be

investigated
MgCl X =
-78° C, THF
R
HBF, e
/ acetone, -78°C + H0
X \/ .

R = -OMe; -NMe,
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Scheme 1

1] Ylijoki, K. E. O.; Stryker, J. M. Chem. Rev. 2013, 113, 2244.
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The Optimization of Chemical Procedures for
Second Year Organic Chemistry Laboratory

Experiments
Ernlie A. Publicover, Alyssa J. Doué and Kai E. Ylijoki*
Saint Mary’s University, Department of Chemistry, Halifax, NS

This research is focused on the optimization of academic laboratory
experiments to be conducted in three-hour sessions by the second-year
organic chemistry students at SMU. Outdated experiments such as functional
group testing are being replaced by experiments which exemplify more
interesting reactions. These new experiments are closely related to the
course material so that students will learn to apply class-learned theories
while performing modern synthetic techniques. The experiments that are
being optimized are: a cross aldol condensation reaction between
benzaldehyde 1 and acetone 2 to form dibenzylideneacetone (DBA) 3
(Scheme 1) [U; the separation of S-sec-butylamine 8 from a racemic mixture
using L-tartaric acid 5 (Scheme 2) 2; and a multi-step synthesis involving the
alkylation of the a-carbon of 3-keto ester 9 followed by protection of the
ketone and a Grignard reaction. Heating then removes the protecting group
to yield the final product 15 (Scheme 3) B[4,

0}

\ o) NaOH
D e
Scheme 1 2 O 3 O

1
O OH O OH

NH, .
+ OH NH; . OH  KOH NH,
Scheme 2 /k/ HO)W A~ O)W —>
4

OH O 5
MgBrR|

g ye® o_ O A o_ 0 %
-— /R%)%R
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Scheme 3

[1] Conard, C.R., Doflever, M.A. A Publication of Reliable Methods for Preparation of Organic Compounds. Organic syntheses, Vol. 12, p.22,
1932

[2] Helmkamp, G.K., Johnson Jr., H.W. Selected Experiments in Organic Chemistry. W. H. Freeman and Company, p.146-147

[3] Marvel C. S. A Publication of Reliable Methods for Preparation of Organic Compounds. Organic syntheses, Vol. 3 p.705, 1955; Vol. 21
p.99, 1941

[4] Baar M.R., Russell C.E., Wustholz K.L. The Ethylene Ketal Protecting Group Revisited: The Synthesis of 4-Hydroxy-4,4-diphenyl-2-
butanone. J. Chem. Educ., 82 (7), p 1057, 2005
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N = lonic Organocatalysis of the Mortia-Baylis-Hillman
(4} . . . . .

Z = Reaction in an lonic Liquid Solvent
< . :

Q S Kaitlyn Blatt-Janmaat, Katherine Parsons, and Robert D.
R Singer

U "3 Atlantic Centre for Green Chemistry, Department of Chemistry,

z B0 Saint Mary’s University, Halifax, Nova Scotia, B3H 3C3, Canada
2

i ¢ &3 Green chemistry practices that utilize organocatalysts and ionic

o liquids as opposed to conventional solvents and transition metal

piey & based catalysts have been investigated in recent years. The
e

Mortia-Baylis-Hillman reaction is a useful synthetic tool with a
notoriously slow rate. A recent study observed an increase in the
reaction rate when ionic catalysts and DABCO co-catalysts were
utilized!. Two bis-thiourea based ionic organocatalysts were
synthesized and used to enhance the rate of the reaction
between benzaldehyde and cyclohe-2-en-1-one in the ionic
liquid solvent N-butyl-N-methylpyrrolidiniumbis(trifluoromethane)
sulfonamide, [BMPyr][N(Tf),]. The synthesis and use of these
novel bis-thiourea based ionic organocatalysts will be discussed.

[1] Trevor McGrath, Katherine N. Robertson, Jason D. Masuda, Jason A.
C. Clyburne, and Robert D. Singer* “lonic Thiourea Organocatalysis of
the Morita-Baylis-Hillman Reaction” Aust. J. Chem. Published online
January 28, 2016
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Electroless Tin-Plating on Copper Blocks

Brianna Desveaux, Zuzana Istvankova and Matthias

Bierenstiel*
Department of Chemistry, Cape Breton University, Sydney, NS,
Nova Scotia, Canada, B1P 6L2
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In contrast to a galvanic process, immersion thin-film tin plating
process on copper blocks is a convenient, inexpensive process to
produce a corrosion-proof surface which assures solderability and
conductibility while conserving uniform bright appearance.
Monitoring the quality of the tin coating during the immersion
process is essential to prevent tarnishing, generation of copper-tin
intermetallic surface phases, and whiskers growth.
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Under acidic conditions, the deposition of Sn onto the Cu surface
proceeds by a chemical displacement of Cu(0) and Sn(ll) in the
presence of thiourea (TU) as the complexing agent. The outcome
guality of the Sn coating is directly related to the operating
conditions of the TU based immersion tin bath. We report herein
that the concentrations of produced Cu(ll) and Sn(IV), through
oxidation of Sn(ll) by air, are important factors in determination of
the bath quality. Operating temperature of the immersion bath was
found to directly affect immersion bath quality and its lifetime; we
have found a direct correlation between bath temperature and TU
degradation and propose that the TU hydrolysis to urea and H,S
plays a dominant role at 80°C as we have detected CuS and SnS,
by-products by powder XRD and ICPMS. We developed
convenient colourimetric methods for Cu(ll) and Sn(1V)
determination, and the Sn coated surfaces were analyzed by
optical microscope and SEM.
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Concentration Effects of Ferricyanide and
Chloride on Electrochemical Impedance
Spectroscopy when Examining Bovine Serum
Albumin Adsorption on Platinum

Gillian Davies and Heather A. Andreas”
Dalhousie University, Department of Chemistry, Halifax, NS, B3H
4R2
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Electrochemical impedance spectroscopy (EIS) is a widely used
technique in electrochemistry in order to examine the
characteristics of a system for the purposes of biosensor research.
A commonly examined protein system in biosensor research is
bovine serum albumin (BSA) adsorption onto a platinum electrode
surface in phosphate buffered saline (PBS) using a ferricyanide
redox probe; this system yields a characteristic Nyquist plot.
However, little research has been done to investigate the effects of
chloride, which is known to adsorb onto platinum and interact with
proteins, or ferricyanide concentration on the resulting Nyquist plot.
These concentrations were manipulated to examine the effects of
the two ions. The chloride concentration was tested through a
concentration range from 0 to 1 M, and ferricyanide was tested
from 100 uM to 10 mM. The presence of chloride caused a
decrease in the overall impedance for the protein adsorbed system.
Furthermore, successive EIS showed a decrease in the R with
high concentrations of chloride and the Nyquist plot became more
diffusion controlled. This indicates that chloride is likely interacting
with the protein adsorbed platinum system as well as decreasing
the resistance encountered by the probe during the reactions.
Ferricyanide present in low concentrations showed a large charge
transfer resistance (R.r) and as concentrations increased, the Rt
and overall impedance decreased. The abundance of ferricyanide
available to react likely decreased the resistance encountered by
the probe during the reaction. This work shows the importance of
setting a standard for concentrations of PBS and redox probes, so
that results between studies can be more reliably compared.
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Photophysical Investigation of a Novel Family of
Ru(ll) Dyads as Photosensitizers for
Photodynamic Therapy

Anderson Fuller, Mitch Pinto, Huimin Yin, Marc Hetu, and

Sherri A. McFarland*
Department of Chemistry, Acadia University, Wolfville, N.S.
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Photodynamic therapy (PDT) is a form of targeted cancer therapy
that employs a light-activatable photosensitizer (PS) to destroy
tumours and tumour vasculature with spatial and temporal
selectivity. Traditionally, porphyrin-based compounds have been
used in PDT. These PSs work by forming cytotoxic singlet oxygen
(10,) from triplet Trr* excited states. There is much interest in
replacing these organic sensitizers with coordination complexes
that could exploit oxygen-independent mechanisms and offer other
significant advantages. We are developing Ru polypyridyl
complexes (RPCs) that incorporate a-oligothiophenes for this
purpose. Such RPCs possess a number of excited state
configurations that can be accessed with visible and near-infrared
light, which gives rise to a variety of mechanistic pathways for
destroying cancer. This poster will highlight the influence of the
number of thiophene units on the photophysical and photobiological
properties of [Ru(bpy),(LL)]?*, where LL is [1,10]phenanthroline
substituted at position 5 with one to three thiophenes (1T-3T) and
bpy is 2,2’-bipyridine.
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from reaction products. We are developing heterogenized
organocatalysts that can be easily separated from reaction
mixtures, which do not rely on covalent immobilization. Although
covalent bonding avoids significant catalyst leaching, they are
conformationally rigid and lack mobility, which impacts their
interactions with reactants. Therefore, we are exploring
electrostatic interactions as an immobilization method, which
provides conformational freedom while localizing the catalytic
species near the solid support. Amberlite® IRN78, an anion
exchange resin made of the styrene-divinylbenzene copolymer,
was loaded with L-prolinate or L-prolinesulfonate organocatalysts
(15.5 and 15.9 wt%, respectively) as counterions. The newly
generated catalysts were tested in the model asymmetric aldol
condensations and evaluated for conversion, yield, and diastereo-
and enantioselectivity. Significant leaching of L-prolinate from the
ion exchange resin resulted in a loss of activity upon catalyst
recycling; however, L-prolinesulfonate is showing improved reaction
selectivity and recyclability.
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Synthesis, Characterization and Reactivity of
(Dithiolato)bismuth Acetate Lewis Acids

Eric E. Trevors?, Glen G. Briand®* and Andreas Decken®
aDepartment of Chemistry and Biochemistry, Mount Allison
University, Sackville, New Brunswick E4L 1G8
bDepartment of Chemistry, University of New Brunswick,
Fredericton, New Brunswick E3B 6E2
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The synthesis and use of catalysts that exhibit low cost and low
toxicity to the environment have been an area of increasing interest
over the past number of years. Within the last decade, bismuth(lIl)
reagents have been used successfully as catalysts in a variety of
organic syntheses.[!l However, the majority of the compounds that
have been studied include simple salts, such as triflates, chlorides,
and nitrates.[? The goal of this project is to develop water-tolerant
and tunable (dithiolato)bismuth(lIl) acetate complexes that may be
used as Lewis acid catalysts for biofuel production. To this end, we
are designing suitable oxo/aminodithiolate ligands for the
preparation of (dithiolato)bismuth(lll) acetate with variable
coordination environments for the metal centre. The synthesis,
spectroscopic and structural characterization of target compounds
along with their screening as water-stable Lewis acid catalysts will
be presented.
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[1] T. Ollevier, Org. Biomol. Chem. 2013, 11, 2740-2755.
[2] B.G.M. Rocha, M.L. Kuznetsov, Y.N. Kozlov, A.J.L. Pombeiro
and G.B. Shul'pin, Catal. Sci. Technol. 2015, 5, 2174-2187.
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f‘; Julia Killorn and Robert D. Singer*
U = Atlantic Centre for Green Chemistry, Department of Chemistry,
z E5 Saint Mary’s University, Halifax, NS, B3H 3C3, Canada
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A modified Polonovski reaction using an iron (0) catalyst has been
shown to be an effective means of N-demethylating opiate and
pseudo-opiate compounds.! It has also been demonstrated that the
choice of solvent in this reaction is of major significance as solvent
effects play a large role in yields of N-demethylated product;
isolated yields ranged from 59% (methanol) to 97% (chloroform).
The current work aims to utlize the highly polar yet non-
coordinating properties of ionic liquids as a reaction solvent. lonic
liquid solvents possess the added benefit of maximizing the
solubility of the N-oxide hydrochloride starting material necessary
for the modified Polonovski reaction. Use of commercial iron dust
or nanoscale zero-valent iron catalysts in ionic liquids for the
modified Polonovski reaction will be discussed.
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1 Gaik B. Kok et al. J. Org. Chem. 2010, 75, 4806—4811
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~l 2 Versatility of Freeze-Cast Materials
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Z - Sarah N. Ellis, R. Chen, J. Conrad, C. P. Romao, & Mary
T Anne White
O ~= Department of Chemistry, Institute for Research in Materials,
( ) ~;3 Dalhousie University, Halifax, NS, Canada
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(1] :‘»-_-’ Freeze-casting is novel technique used to make porous materials.
L;} . . .
- To freeze-cast, the solvent (e.g., water) of a dispersion is frozen
- across a temperature gradient, causing ice crystals to grow through
& 30 the sample. The ice is removed by sublimation, producing pores in

the shape of the ice crystals in the material. Freeze-casting is a
highly versatile process; a wide range of products can be created,
with diverse applications.

Recent developments have highlighted the ease of altering the
morphology of freeze-cast products, as well as the range of
morphologies which can be produced. In particular, additives such
as zirconium acetate and PVA have been found to dramatically
influence the growth of ice during freeze-casting. The percent
porosity, as well as the shape, size and texture of the pores, can all
be controlled.

Freeze-cast products have been used in a wide range of
applications, including biomimetic nacre-like material, near-zero
thermal expansion materials, titanium dioxide solar cells and as a
scaffold for the preparation of heterogeneous materials.
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Z E Aminothiophenol Motif for Copper Complexes
-
Q f, Amy Clemens and Matthias Bierenstiel*
_"E Department of Chemistry, Cape Breton University, Sydney, NS,
U 5 Canada, B1P 6L2
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as &3 Metal complexes have been used in the medical field for
JL antimicrobial and anti-cancer properties. The Bierenstiel group

developed new nitrogen- and sulfur-based ligand systems that
have shown antimicrobial activities (US 61827376 patent pending).
The targeted N,S-ligands have a characteristic ortho-
aminothiophenol motif that allows binding to a metal centre through
hard nitrogen and soft sulfur donor atoms. In addition, the bidentate
N,S-ligands were tethered with thio-ether groups by a xylylene
bridge to form bis-bidentate ligands to allow the formation of
binuclear (i.e. 2-metal) complexes. The free -NH, group can be
further modified by imine condensation reaction of aldehydes
providing a 5" and 6™ coordination site based on donor atoms in
the aldehyde pendant. The ortho- and para-xylylene bridged N,S-
ligands provide short and long metal-metal distances in the
binuclear metal complexes, respectively, and are obtained in solid
form. The intermediate metal-metal distance for the meta-xylylene
bridge provides a medium metal-metal distance; however, due to
the angled meta-bridge the obtained ligands are in oil form.
Characterization and purification of meta-xylylene ligands with
various pendants are discussed in the poster presentation.
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IRMPD spectroscopy, SORI-CID, and
computational study of
1-methylcytosine alkali metal complexes in the
gas phase

Victoria Rose, Ruodi Cheng, and Travis Fridgen*
Memorial University, Department of Chemistry
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Proper base pairing is essential for successful DNA replication. The
conformation and behavior of DNA can be influenced by metal ions.
The presence of metal cations can cause tautormerization of
nucleobases. When these tautomers lie close in energy they can
disrupt the hydrogen bonding patterns of nucleobases, potentially
leading to mismatched base pairs and gene mutation.[!! Cation-
base interactions are also involved in biological processes such as
stabilization of DNA triple and quadruple helices.[?! Self-assembly of
1-methylcytosine was investigated by electrospray ionization with
Fourier Transform lon Cyclotron Resonance Mass Spectrometetry
(FTICR-MS) and provides insight into the non-covalent interactions
between identical bases. Using infrared multiphoton dissociation
(IRMPD) and sustained off-resonance irradiation collision-induced
dissociation (SORI-CID) supplemented by computational studies,
the three dimensional structure and reactivity, primarily
fragmentation pathways, of methylated cytosine complexes were
studied. Studying the stabilities of these nucleobase clusters will
aid in understanding the roles that metal cations play in biological
systems, and their influence on DNA replication processes.
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[1] Yang, B.; Wu, R. R.; Polfer, N. C.; Berden, G.; Oomens, J.;
Rodgers, M. T. J. Am. Soc. Mass Spectrom. 2013, 24, 1523-1533
[2] Russo, N.; Toscano, M.; Grand, A. J. Am. Chem. Soc. 2011,
123, 10272-10279.
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Aluminum complexes of the bis-N,N’-(2,6-
diisopropylphenyl)imidazolin-2-imine ligand

Angela D.K. Todd, William L. McClennan, and Jason D.

Masuda*
Saint Mary's University, Atlantic Centre for Green Chemistry and
the Department of Chemistry, Halifax NS, B3H 3C3

The imidazolin-2-iminato family of ligands has recently shown
success as ancillary ligands in titanium-based olefin polymerization
catalysts as well as other niche uses due to their strong electron
donating capability  as monodentate alternatives  to
cyclopentadienes.1 Overall the chemistry between these ligands
and aluminum is fairly understudied, pertaining primarily in the field
of aluminum hydrides.2,3 In attempts to synthesize a novel two-
coordinate aluminum cation, several organoaluminum
intermediates of the bis-N,N’-(2,6-diisopropylphenyl)imidazolin-2-
iminato ligand have been isolated including the first structurally
characterized primary imine coordinated to a triorganoaluminum
(1) centre.
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Figure 1: Mesomeric forms of imidazolin-2-iminato ligands
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DFT-Calculated Molecular Polarizability as a
Single Parameter Descriptor for the Partitioning
and Phase Behaviour of Chlorinated and
Brominated Compounds

Archita Adluri, Christopher N. Rowley, and Cora J. Young
Memorial University of Newfoundland, Department of Chemistry,
ST.Johns NL A1B 3X7
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Organochlorine and organobromine compounds like
polychlorinated diphenyls (PCBs) and polybrominated diphenyl
ethers (PBDES) are persistent environmental pollutants with
significant toxicity. The partitioning and volatility of these
compounds are important factors in predicting their toxicity and
environmental fate. A general but simple Quantitative Structure
Predictive Relationship (QSPR) was developed for the vapor
pressure (Pvap) and water/octanol partition coefficient (Kow) of
organochlorine and organobromine species. Simple linear
regression was used to determine the relationships between these
properties and the calculated molecular polarizability of a test set of
105 molecules. The polarizability was calculated using density
functional theory (B3LYP/aug-cc-pVTZ). The coefficients of
determination were R2=0..96 and 0.93 for log Kow and log Pvap,
respectively. Even the relative properties of structural isomers
within this set were predicted with generally good accuracy. This
relationship is used to predict pVap and KOW for similar
organochlorine and organobromine species where there are no
experimental values available. This QSPR provides a
straightforward means to estimate the partitioning of these
compounds using only a single descriptor, which can be calculated
routinely using standard quantum chemistry programs.
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Computational Simulations of Aminoglycoside
Resistant Enzyme APH(3')-llla in complex with
Antimicrobial Agents

Blake Power, Nathan Smith, Brandon Downer Laleh

Alisaraie*
School of Pharmacy, H3417 Health Sciences Centre, Memorial
University of Newfoundland, St. John's, NL, A1B 3V6, Canada
*Email: laleh.alisaraie@mun.ca

Antibiotic drugs have had an extensive use in recent medical
history for their ability to fight infectious diseases. Aminoglycoside
antibiotics target gram positive and negative bacteria and are
beneficial for several varying medical diseases. Misuse or overuse
of these drugs has resulted in creation and over expression of
aminoglycoside modifying enzymes (AMES), which alter the drugs
chemical structure, preventing the antibiotic from reaching the host
DNA.

The primary focus of this research is the chemical alteration of the
aminoglycoside antibiotic paromomycin by the 3',5-
phosphotransferase aminoglycoside modifying enzyme, and the
inhibitory effect of a group of antimicrobial peptides on the complex
formation of the antibiotics with the AME. We have utilized both
molecular docking and molecular dynamic techniques for the
prediction of the complex structures of the AME with both
aminoglycoside and inhibitor peptides. These simulations are used
to analyze the binding and chemical alterations between these
complex structures.

This ongoing project is designed to prevail new information
regarding the AMEs chemical structures and gain further insight
into appropriate inhibitors that can be developed for prevention of
antibiotics modifications.
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theory stats that protein aggregates are able to insert themselves in to cell
membranes forming non-specific channels (pores) which leads to a loss in cell
homeostasis and ultimately cell death. Previous research has been done to suggest
that partially formed aggregates (oligomers and protofibrils) are the true cause of
the pores that form in cells. This research focuses on studying the interaction
between insulin (a model amyloid protein) solutions made in a variety of different
salts and acids, and a LB-LS biomimetic membrane which is deposited onto a
screen printed electrode modified with silver nanoparticles, to determine if different
salts are crucial to the aggregation process. Surface- Enhanced Raman
Spectroscopy (SERS) and Electrochemical SERS (E-SERS) is used to monitor
molecular changes that occur due to this interaction. Studies on the aggregation of
insulin in the variety of salts and acids were done using turbidity measurements to
determine if the expected aggregation sigmoidal curve was obtained (figure 1), and
attenuated total internal reflection Fourier transform infrared (ATR-FTIR). ATR-
FTIR was done on both the native and aggregated form of each insulin solution to

monitor the shift in amide peaks.
Fibrils m
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z ';-J Alzheimer’s disease (AD) is a neurodegenerative disorder caused by
[—I—] E protein aggregation. There have been many theories proposed regarding the cause
et 88 of AD and the mechanisms at play; one of which is the pore-hypothesis theory. This
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Figure 1: Sigmoidal curve showing the various stages of protein aggregation from the
native state to the fully formed fibrils.
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Synthetic Adventures Pursuing a Water-soluble
Twisted Biotin Analogue

Kirti Minocha, Jung-Jae Na, Andrew S. Grant
Mount Allison University, Department of Chemistry & Biochemistry,
Sackville, NB E4L 1G8

In connection with a project aimed at elucidating what role the sulfur
in ring B of biotin plays in its biochemical reactions, we have been
developing a synthesis of the twisted analogue 11. A key step in the
synthesis of 1 is the reaction of 2-mercaptoacetaldehyde (available
from 1,4-dithiane-2,5-diol) to 2-cyclohexenone to form the BC ring
system in 1.
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In the off-chance that 1 is not sufficiently soluble in water to conduct
enzyme inhibition studies, we , to synthesize compound 2 as well.
This Poster outlines some of the struggles we have had in
synthesizing 2, especially the mono-reduction2 of the diketone en
route to 4-hydroxy-2-cyclhex-2-en-1-one, a key compound in our
planned synthesis of 2.

1) Andrew S Grant et.al.. Synthesis of a “twisted” transition-state
analogue of biotin, TetLet 2004, 1777-1780.

2) Alan P Marchant et.al.. Improved Synthesis of Racemic and
optically active 4-hydroxycyclex-2-en-1-one. Tetrahedron: Asymmetry,
1995, 2709-2714.
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Phenol Oxidation using Ruthenium and Iridium
Catalysis
Huda Aamara, Dr. Jetsuda Areephong, and Dr. Kai E. O.
Ylijoki*
Department of Chemistry, Saint Mary’s University, Halifax, NS, B3H
3C3, Canada
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Electrochemical oxidative cycloaddition of phenols is well established
and is believed to invoke a pentadienyl radical cation intermediate.
We propose that the requisite intermediate can be generated through
alternative means, such as photochemical oxidation using transition
metal catalysts. Such catalysts exhibit versatile chemistry, serving as
excellent oxidation catalysts in many organic transformations.
Oxidation using visible light can be considered ideal for
environmentally friendly, 'green’' chemical synthesis; unlike many
conventional reagents, light is non-toxic, generates no waste, and
can be obtained from renewable sources. We will explore
photochemical oxidation of phenols using fluorescent light bulb,
ambient sunlight, and blue LED light. Investigations using a model
substrate bearing a tethered alkene are expected to lead to
intramolecular [5 + 2] cycloaddition products, yielding bridged bicyclic
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Novel Phosphinoamines for Carbon Dioxide
Capture

Alya Alshahri and Bobby D. Ellis*
Acadia University, Department of Chemistry, Wolfville, NS, B4P
2R6
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Aqueous solutions of amines are known to capture carbon dioxide;
however there have not been significant amounts of work reported on
the subsequent conversion of the trapped carbon dixoide into useful
compounds. We have prepared a series of phosphinoamines
(phosphinoamino esters) and evaluated their utility for carbon dioxide
capture. Our compounds have decreased volatility compared to their
amine analogues and the phosphorus centre provides an NMR
handle for monitoring reactions. Preliminary results involving the
conversion of the trapped carbon dioxide into environmentally benign
molecules will also be reported.
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Curcumin is the active ingredient in turmeric, a heavily consumed
spice in the Indian subcontinent. Curcumin has significant anticancer
properties. However, it has poor bioavailability. To address this
predicament, cyclic analogs of curcumin are being synthesized while
retaining the diarylheptanoid framework of curcumin. Unlike most
reports, our procedure is capable of installing the same or different
aryl rings on the molecule. Some preliminary bioactivities of the
synthesized compounds have also been recorded. The results
obtained thus far will be presented.
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Development of a fabric based plasmonic sensor
for point-of-care diagnostics

Dalal Alhatab, Bradley Greene, and Christa Brosseau*
Department of Chemistry, Saint Mary’s University, Halifax, Nova
Scotia, B3H 3C3, Canada
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Early diagnosis of human disease is key for timely and effective
treatment. Recently, the demand for new diagnostic techniques for
detecting disease biomarkers at the patient point-of-care (PoC) has
increased. Wearable sensor technology capable of on-body chemical
sensing of target biomarkers is thus of great interest to the healthcare
community. This project focuses on our recent development towards
fabric based plasmonic sensor which can be used in conjunction with
surface-enhanced Raman spectroscopy to detect target biomarkers
in bodily fluids. Building off of our recent success in this areal, we
have been exploring a variety of different fabric materials for this
purpose, which offer advantages of increased fluid absorption and
sustainable design. All fabric substrates were then rendered
plasmonic through the incorporation of silver nanoparticles, and were
tested using thiol probe molecules. This project focus on detecting 6-
thiouric acid which has the potential to be an important biomarker for
the action of 6-mercaptopurine (MP), an immunosuppressive drug, in
patients suffering from acute lymphoblastic leukemia. 6-TUA, a
metabolite of 6-MP, is excreted in the urine. Preliminary tests for
using electrochemical-surface enhanced Raman spectroscopy (EC-
SERS) and SERS on a fabric for detection of 6-TUA in synthetic urine
for diagnostics information on the action of 6-MP in the body is
presented. An EC-SERS active surface was prepared by depositing
near monodisperse layers of silver nanoparticles on a carbon working
electrode surface of screen printed electrodes. Our recent efforts
towards the detection of Levofloxacin drug; widely used for the
treatment of bacterial infections, particularly respiratory and urinary
tract infections will also be presented.

Ener

) IEMCOI\IIZO16
f the Atlantic

l" PJ.

41st Annual Science Atlantic / CIC Student

65
Chemistry Conference



=
Q
S
e
Q
O
-
-

f the Atlantic

OV O

‘cl

Ener

p"P_J'.

Abstracts — Graduate Poster

Synthesis, Photophysical Properties and
Applications of Prodigiosene F-BODIPYs

S.M. Greening and A. Thompson
Dalhousie University, Department of Chemistry, Halifax, Nova
Scotia B3H 4R2

Prodigiosin, a natural product isolated from the Serratia bacterial strain
has been shown to have potent anticancer, antimicrobial, antimalarial
and immunosuppressive activities.! The synthetic derivative of this
pyrrolyldipyrrin, termed prodigiosene, has also shown significant
biological activity. Borondifluoride complexes of dipyrrins  (F-
BODIPYs) exhibit high photochemical and physiological stability, high
fluorescent efficiency and are chemically robust, making them excellent
molecular probes.2 As a result, BF, complexes of the pyrrolyldipyrrin
skeleton of prodigiosene are commercially available known as BODIPY
576/589 and BODIPY 650/665-X. The spectral properties of BODIPYs
can be altered simply by varying the substituents of the parent
molecule.? In the Thompson group, a series of prodigiosin analogs
were previously synthesized with varying substituents of the A, B, and
C rings. The present work involves formation of BF, complexes of
these analogs and the observed photophysical properties.

(1)Marchal, E.; Smithen, D. A.; Uddin, M. |.; Robertson, A. W.; Jakeman, D. L.;
Mollard, V.; Goodman, C. D.; MacDougall, K. S.; McFarland, S. A.; McFadden, G. |.;
Thompson, A. Org. Biomol. Chem 2014, 12, 4132.

(2)Johnson, I. The Molecular Probes Handbook: A Guide to Fluorescent Probes and
Labeling Technologies, 11th Edition; Life Technologies Corporation, 2010.
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Structure-Property Relationships of Nitrogen and
Phosphorus-Containing Heterocycles
Darcie L. Stack, Jason D. Masuda*

The Atlantic Centre for Green Chemistry and the Department of
Chemistry, Saint Mary’s University
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The conversion of sunlight into electricity is the cleanest, most
renewable source of energy available today. Although traditional
silicon-based photovoltaics (PVs) are the most common and robust,
there has been sustained interest in organic PVs to attain the
conversion of sunlight into electrical energy. While there are multiple
types of organic PVs, the bulk heterojunction is the most common;
being comprised of a combination of electron acceptor/donor
materials in between two electrodes. Currently, the standard acceptor
material is made of a well-known buckminsterfullerene (Cg,)
derivative, while there has been much research into the development
of improved donor materials.
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Recent studies have shown the utility of using Naphthalene Diimide
(NDI) or Perylene Diimide (PDI) derivatives in the donor layer. Our
research group has started an investigation into preparing the
phosphorus derivatives of NDI and PDI molecules. Phosphorus has
several advantages over nitrogen including an additional oxidation
state (P(V)). Density Functional Theory (DFT) calculations on N,
P(ll) and P(V) derivatives have been performed and will be
evaluated with respect to their use in photovoltaic cells

41st Annual Science Atlantic / CIC Student

67
Chemistry Conference



=
Q
S
7z
Q
O
-
-

f the Atlantic

OV O

S

Ener

l" ’J "

Abstracts — Graduate Poster

Synthesis and Characterisation of New Bulky
Chelating Cyclopentadienyl Ligands

Alex Veinot, Dr. Jason Masuda*
Saint Mary’s University, Department of Chemistry, Atlantic Centre
for Green Chemistry, Halifax, NS

Since the discovery of the first sandwich complex ferrocene, the
cyclopentadienyl (Cp) ligand has played a vital role in
organometallic chemistry. The versatility of the Cp ligand is
highlighted by the staggering number of complexes in the literature;
including many of the main group elements, all abundant transition
metals, and most f-block metals. Cp complexes have been
employed in a myriad of catalytic transformations, most notably the
“constrained geometry complexes” (CGCs) for the catalytic
polymerisation of ethylene and other olefins. A CGC is defined as a
complex in which the angle between the Cp m-centroid and
secondary attached ligand is smaller than the related non-
constrained system. Modification of the angle strain has a drastic
effect on the reactivity of the metal centre (e.g. higher catalytic
activity).

A new highly tunable, bulky chelating cyclopentadienyl ligand for
use in CGC systems was prepared, and several metal complexes
were also prepared and characterised both structurally using X-ray
crystallography, spectroscopically by multinuclear NMR and UV-Vis
spectroscopies, and theoretically using DFT calculations.
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