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Thursday August 19th  
 
7:20 PM  Mixer at Thompson House, 
 
Friday August 20th 
9:10 AM  to 9:15 AM  Welcome by Prof. Bruce Lennox, Chair, McGill Chemistry 

9:15 AM to 9:40 AM:  Nicholas Battram, DFT Calculations for the Elucidation of Resonance 
Raman-Active Normal Modes in Thymine and 1,3-dideuterothymine 

9:40 AM to 10:05 AM: Talena Rambarran, Supramolecular Dynamics of Host-Guest 
Complexes Involving Cucurbit[7]uril 

10:05 AM to 10:30 AM:  Sonia Sugumar, Beta-Amyloid: Behaviour and Function in Phase-
Separated Model Membranes 

10:30 PM to 10:45 PM  COFFEE BREAK 

10:45 AM to 11:10 AM:  Kamila Bladek, Temperature-Dependent Raman Studies of 1,4,7-
trithiacyclonane Compounds and Temperature-Dependent 
Luminescence Studies of [Mn(bpy)2][Pt(SCN)4] Complexes 

11:10 AM to 11:35 AM:  Marilyn Cyr, Investigation of Triplet-Triplet Annihilation in Zinc-
porphyrins on Titanium Dioxide Thin Films 

11:35 AM to 12:05 PM:  Prof. David Harpp McGill Office for Science and Society �“Outreach 
in the Chemistry Department�” 

12:05 PM to 1:50 PM PM LUNCH, PICTURE AND VISIT TO DEPARTMENT 

1:50 PM to 2:15 PM:  Dayle Larson, Exploratory Work on the Use of Plasmon Enhancement 
for Selective Polymerization of Trimethylolpropane Triacrylate with 
Potential Applications in Photolithography 

2:15 PM to 2:40 PM:  Janet Ochola, Reactions of Diarylgermylenes with Allyl Chloride 
2:40 PM to 3:05 PM:  David Levan, Spectroscopy and Photochemistry of Hole Transport 

Molecules 
3:05 PM to 3:30 PM:  Marc MacLean, Design and Synthesis of a Fluorogenic Ubiquinone 

Analogue 

3:30 PM to 3:50 PM:   COFFEE BREAK 

3:50 PM to 4:15 PM:  Nicholas McGregor, Fluorescent Boronic acid-Based Saccharide 
Sensors 

4:15 PM to 4:40 PM:  Teresa S. Rodriguez, Characterization of silica nanoparticles for 
development of potential tolerogens 

4:40 PM to 5:05 PM: Stavroula Giannaris, Synthesis and Spectroscopy of Sulfonamides: 
Investigating the Nature of the S-N Bond 

 

7:00 PM    BANQUET:  Restaurant “Le Caveau”  
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DFT Calculations for the Elucidation of Resonance Raman-Active 
Normal Modes in Thymine and 1,3-dideuterothymine 

 

Nicholas Battram and Glen R. Loppnow 
Department of Chemistry, University of Alberta, Edmonton, AB, T6G 2G2 

 
DNA and RNA are important biological macromolecules that are responsible for storing 

genetic information and carrying out certain cellular processes.  The goal of this investigation was to 
gain further understanding into the different photoproducts obtained when thymine and uracil are 
irradiated with ultraviolet light, even though both are pyrimidine nucleobases.  This difference is of 
particular interest because the two structures only vary in their C5-substituent: thymine has a methyl 
group, while uracil has a hydrogen atom.  A mass barrier theory has been proposed, in which the 
methyl group in thymine, because of its added mass, directs the photochemical pathway along the 
C5=C6 bond.  To study the mass barrier theory further, 1,3-d2-thymine was studied to see if it had 
distinct photoproducts from that of thymine.  In particular, the N-H bending motions may play a role 
in the excited-state structural dynamics of thymine.  In this presentation, density functional theory 
(DFT) calculations at the B3LYP/6-311G(d,p) level using Gaussian03 software were used in order to 
determine the internal coordinates and potential energy distributions (PED) that constitute each 
normal mode vibration in thymine and 1,3-d2-thymine .  In conclusion, the calculations for 1,3-d2-
thymine seem to suggest that deuteration of N1 and N3 will have little effect on the initial excited-state 
structural dynamics and the subsequent photochemistry of thymine. 
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Supramolecular Dynamics of Host-Guest Complexes Involving 
Cucurbit[7]uril 

Talena Rambarran1, Denis Fuentealba1, Hao Tang1, Young Ho Ko2, Narayanan Selvapalam2, 
Kimoon Kim2, and Cornelia Bohne1 

1Department of Chemistry, University of Victoria, PO Box 3065, Victoria, BC V8W 3V6 
2National Creative Research Initiative Center for Smart Supramolecules and Department of 

Chemistry, Pohang University of Science and Technology 
 

Structure of the seven unit cucurbit[7]uril host 1 

 Cucurbit[7]uril (CB[7]) is a symmetric macrocyclic host composed of seven glycoluril units 
and twelve methylene bridges, as seen in the above figure. CB[7] has numerous potential applications 
as it binds a wide variety of positively charged and aromatic compounds with high equilibrium 
constants due to the negative  electron density of the carbonyl groups around its portals and its 
hydrophobic interior2. 
 The formation of host-guest complexes with CB[7] can be followed by a change in 
fluorescence intensity of the guest. Protonated 2-napthyl-1-ethylamine (NpAm) as a model 
fluorescent guest gives up to a 40% increase in fluorescence intensity when bound to CB[7] and has 
an equilibrium constant for CB[7] complex formation (K) of 5x106 M-1, as determined previously in 
our group using steady-state fluorescence and stopped-flow kinetic techniques. NpAm was used to 
probe the binding kinetics of guests that do not fluoresce. This was done with guests such as 
protonated trans-1,4-diaminocyclohexane (DAC), a guest with a similar equilibrium constant 
(K~107)3 of CB[7] complex formation, and with protonated 1-adamantylamine (ADA), a guest with a 
higher binding constant (K~1012)3. Competitive binding in the presence of sodium cations was also 
explored. It is known that Na+ and H3O+ bind to the CB[7]�’s portals, and previously, the binding 
constants have been obtained in combination with NpAm. The presence of Na+ and H+ lower the 
apparent binding constants of guests. These studies provide an essential step for the development of a 
competitive assay for the binding dynamics of a variety of guests to cucurbiturils. 
 NpAm as a fluorescent probe does have minor drawbacks. It was previously found to cause 
a red-shifted emission when exposed to low intensity 280nm excitation light for extended periods of 
time. The cause of this new emission was explored by a series of experiments used to probe the 
stability and identity of the emission. It was found to be a stable product whose formation is likely 
caused by a photochemical reaction from the UV irradiation and only forms in the presence of CB[7]. 
In light of this minor difficulty with NpAm, investigation of alternate fluorescent probes, acridine 
orange and 4�’,6-diamino-2-phenylindole (DAPI), which can potentially be used for kinetic studies 
with CB[7], were explored. 
 
[1] Moghaddam, S.; Inoue, Y.; Gilson, M. K. J. Am. Chem. Soc. 2009, 131, 4012�–4021. 
[2] Lagona, J.; Mukhopadhyay, P.; Sriparna Chakrabarti, S.; Isaacs, L. Angew. Chem. Int. Ed. 2005, 44, 4844 �– 4870. 
[3] Isaacs, L. Chem. Commun. 2009, 619�–629. 
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Beta-Amyloid: Behaviour and Function in Phase-Separated Model 
Membranes 

Sonia Sugumar Rory Chisholm1, Linda Johnston*1, 
National Research Council of Canada: 100 Sussex Drive, Ottawa, ON, Canada. K1A 0R6.1 

Alzheimer�’s disease (AD) is a chronic neurological condition that initiates progressive mental 
degeneration leading to irreversible dementia. A crucial component in the development and diagnosis 
of AD is the presence of Alzheimer�’s plaques, which contain the beta amyloid (A ) peptide.  
Cleavage of the amyloid precursor protein (APP) results in the release of soluble A 1-42, a common 
derivative of the peptide. Self-association of the A  into fibrillar -sheets is a vital step in the 
pathogenesis of AD. The production and aggregation of the peptide is believed to occur within liquid-
ordered domains (also known as lipid rafts) of the cell membrane. One and two component lipid 
model systems have previously been used to study the behaviour of A  in membranes. This study uses 
a three-component lipid system composed of Dioleoyl phosphatidylcholine, egg-sphingomyelin, and 
cholesterol (DOPC/ESM/Chol) to more accurately model the cell membrane. Studies using the total 
internal reflection fluorescence (TIRF) and fluorescence recovery after photobleaching (FRAP) were 
used to determine the localization of fluorescently labelled A  in the DOPC/ESM/Chol model and the 
effects it has on lipid mobility. Several observations gave rise to the hypothesis that the presence of 
A  alters the behaviour and function of the cell membrane. Reconstitution of the peptide into the 
model membrane bilayer resulted in a random distribution of the A  within the membrane. FRAP 
studies demonstrated that the presence of A  decreases lipid mobility within the membrane. These 
results suggest that the presence of A  within a cellular membrane alters the membrane biomechanics 
even before A  aggregation and plaques are observed, which may provide new avenues for 
Alzheimer�’s disease detection and treatment. 
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Temperature-Dependent Raman Studies of 1,4,7-trithiacyclonane 
Compounds and Temperature-Dependent Luminescence Studies of 

[Mn(bpy)2][Pt(SCN)4] Complexes 

Kamila Bladek1, Christian Reber2  
1University of Western Ontario, 2Université de Montréal 

 

 Platinum and palladium compounds are of particular interest in catalysis. We explored square-
planar compounds of platinum(II) and palladium(II) involving the 1,4,7-trithiacyclononane (ttcn) 
ligand because of their unique spectroscopic and electrochemical properties due to the axial sulphur 
present. These compounds are also being investigated as models for reaction intermediates of 
associative substitution reactions involving d8 metal ions.1 Specifically, we examined the effects of 
temperature on the structure by using Raman spectroscopy. 
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          Figure 1- 1,4,7-trithiacyclononane       Figure 2-Normalized luminescence spectra of       
                                                                          [Zn(bpy)2][Pt(SCN)4] at variable temperature 
 
 Stemming from the ttcn compounds, we explored square-planar coordination compounds 
involving [Pt(SCN)4]2- and their solvated analogs. Luminescence spectroscopy was used to probe the 
structural effects of temperature. The luminescence maximum was identified and the shift of the 
maximum with temperature was determined. Previous studies have seen luminescence maximum 
shifts of ~1.5cm-1/K, yet we have seen much larger shifts. The theory behind this shift will be 
discussed as well as the effect of solvent. Below is a table showing some results we obtained. 

Shift of Luminescence Maxima with Temperature for [M(bpy)2][Pt(SCN)]4  
Compound Slope (cm-1/K) 

[Mn(bpy)2][Pt(SCN)4] +3.5 
[Mn(bpy)2Pt(SCN)4]2·2MeOH +3.2 
[Pb(bpy)2][Pt(SCN)4] Powder +3.4 
[Pb(bpy)2][Pt(SCN)4] Crystal -0.9 

[Pb(phen)2][Pt(SCN)4] +3.5 
[Pb(terpy)][Pt(SCN)4] +1.5 
[Zn(bpy)2][Pt(SCN)4] +4.5 

[Zn(bpy)2Pt(SCN)4]2·2MeOH +2.0 
(n-Bu4N)2[Pt(SCN)4] +1.72 

 
 

                                                 
1 G. J. Grant, D. F. Galas, I. M. Poullaos, S. M. Carter, D. G. VanDerveer, J. Chem Soc., Dalton Trans. 2002, 2973. 
2 Grey, J.K.; Butler, I.S.; Reber, C. Inorg. Chem. 2003, 42, 6503 
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Investigation of Triplet-Triplet Annihilation in Zinc-porphyrins on 

Titanium Dioxide Thin Films 

Marilyn Cyr and Matthew Paige 
Department of Chemistry, University of Saskatchewan, 110 Science Place Saskatoon, SK S7N 5C9, 

Canada 
 
 

A number of derivatives of zinc(II) tetraphenylporphyrin (ZnTPP) have been studied for their 
potential use as sensitizers in dye-sensitized, TiO2-based solar cells.  The objective of this work has 
been to detect the S2 fluorescence emission from porphyrins that results from the photon upconversion 
mechanism triplet-triplet annihilation (TTA).  For the synthesis of TiO2, the triblock co-polymer P123 
was used as a directing agent to obtain a mesoporous structure.  The absorption and emission of these 
porphyrins have been studied both in solution and on TiO2 thin films.  Emission spectra of the dyes 
were collected following excitation by a cw 532nm diode laser.  The porphyrin-sensitized thin films 
saw reduced emission intensities, with significant loss observed in the Soret band.  The ZnTPP/TiO2 
film was the only sample that S2 fluorescence was observed.  The other sample that was used for these 
measurements was ZnTCPP/TiO2 thin film, where only the Q bands were detected.  
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Exploratory Work on the Use of Plasmon Enhancement for Selective 
Polymerization of Trimethylolpropane Triacrylate with Potential 

Applications in Photolithography 

Dayle Larsona, Kevin Stamplecoskie, Natalia Pacioni, J. C. Scaiano 
Department of Chemistry, University of Ottawa, 10 Marie Curie, Ottawa ON, K1N 6N, Canada 

 
Selective polymerization on the surface of silver nanoparticles using plasmon enhancements was 
explored for its potential to generate nanometer sized features for applications in photolithography.  
Polymerization of the monomer trimethylolpropane triacrylate (TMPTA) was attempted by irradiating 
a thin film containing; TMPTA, silver nanoparticles and a photoinitiator with a 400nm LED. This 
wavelength was chosen because it�’s near the plasmon absorption of the spherical silver nanoparticles. 
The polymerization was monitored using the prefluorescent probe Quinoline TEMPO (QT) which 
becomes intensely fluorescent following radical trapping. [1] Our preliminary results suggest that 
polymerization is occurring as seen in the large increase in fluorescence following irradiation in films 
containing monomer, photoinitiator and nanoparticles. This increase is significantly larger than the 
increase in solutions/films containing monomer and photoinitiator alone. Further we have seen an 
increase in average particle size from 38.6 nm to 59.7nm following irradiation as seen in SEM 
images, which indicates that polymerization has occurred around the nanoparticles. These preliminary 
results show promise for using plasmon enhancements of nanoparticles for uses in photolithography. 
 
1) Free Radical Reactions in Poly(methyl methacrylate) Films Monitored Using a Prefluorescent 
Quinoline TEMPO Sensor Alexis Aspée,, Olga García,,, Luca Maretti,, Roberto Sastre, and, J. C. 
Scaiano, Macromolecules 2003 36 (10), 3550-3556 
 
a RISE student from Department of Chemistry, The University of British Columbia, 2036 Main Mall, 
Vancouver, BC V6T 1Z1, Canada 
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Reactions of Diarylgermylenes with Allyl Chloride 

Janet Ocholaa and William J. Leighb 
aAcadia University, Wolfville Nova Scotia, Canada, B4P2R6, 902-542-2200; bMcMaster 

University, 1280 Main Street West, Hamilton, Ontario, L8S4L8, 905-525-9140 

Germylenes, the germanium analogues of (singlet) carbenes, react with halocarbons by two 
mechanisms, one resulting in insertion between the carbon-halide bond and one involving a halide 
atom abstraction to form radicals. Both mechanisms are thought to involve Lewis acid-base 
complexation of the germylene with the halide atom. Previous studies indicated that germylenes such 
as GeMe2 react with allyl chloride to yield the insertion product exclusively, while with benzyl 
chloride the Cl-atom abstraction pathway is followed. Germylenes also react with carbon-carbon 
double bonds by a (1+2) addition to form germiranes, 3-membered rings. The reactivity of 
diarylgermylenes with allyl chloride has been studied in hexanes at 25 C by laser flash photolysis in 
order to investigate the role of the C=C bond in the overall C-Cl insertion reaction. Indeed, these 
studies indicate that the corresponding germiranes are formed in the initial step(s) of the reaction. The 
effects of aryl substituents on the rate constants for germirane formation and the rates of decay of the 
germiranes were examined in an attempt to elucidate the details of the mechanism involved. No 
overall electronic effects were observed for the rate constants for germirane formation, all being 
approximately 4x109 M-1s-1, or the rates of germirane decay, being approximately 40s-1. Equilibrium 
constants for germirane formation were found to have a lower limit of about 30,000M-1, giving 
estimated rate constants of 1x106M-1s-1 for the bond insertion involving the free germylene. Although, 
the rate constants for germirane formation are similar to those observed with other simple alkenes, the 
equilibrium constants are higher, suggesting stabilization of the germirane by the halide. In addition, a 
novel peak was observed at around 320nm at a short time scale and high concentrations of the 
quencher. Further studies will be necessary to determine the source of this peak. 
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Spectroscopy and Photochemistry of Hole Transport Molecules 

David Levan, Michelle Chrétien, Matthew Heuft, and Adrien Côté 
Materials Synthesis & Characterization Lab, Xerox Research Centre of Canada, 2660 Speakman 

Drive, Mississauga ON, L5K 2L1 

Triarylamine-based hole transport molecules (HTMs) have been used in commercial photocopiers and 
laser printers for over 20 years.  Two members of this class of compounds, triphenylamine (TPA) and 
tetraaryl-biphenyldiamine (TPD), were used as model compounds to investigate the spectroscopy and 
photochemistry of this class of HTM.  This work examined the solution phase behaviour of these 
molecules of interest and will be used as a baseline for future studies of these molecules in thin 
polymer films.   UV irradiation of solutions of the selected HTMs was monitored using UV/vis 
absorption spectroscopy and 1H NMR spectroscopy and the observed solvent dependent 
photochemistry will be described. 
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Design and synthesis of a fluorogenic ubiquinone analogue 

Marc MacLean, Katerina Krumova and Gonzalo Cosa 
Department of Chemistry, McGill University, 801 Sherbrooke St. West, Montreal, QC, H3A 2K6, 

Canada 

 
 
Following the successful preparation of a fluorogenic -tocopherol analogue (an off/on fluorescent 
antioxidant indicator which relies on the action of an intramolecular off-on switch) we are expanding 
the scope of our phenol-fluorophore redox-sensing palette to include new analogues of biomolecules 
of interest.  We have specifically targeted the preparation of a fluorogenic analogue of ubiquinone, a 
ubiquitous phenol involved in electron transfer processes in the mitochondria1 during oxidative 
phosphorilation.   Our design exploits a photoinduced electron transfer (PeT) mechanism between a 
lipophilic bodipy dye and the phenol moiety.  In this presentation, we will describe the rationale 
behind the choice of chromophores and our efforts in preparing this new probe. 
 

 
 
1. a) Krumova, K.; Oleynik, P.; Karam, P.; Cosa, G. J. Org. Chem. 2009, 74, 3641-3651; b) Oleynik, P.; Ishihara, 

Y.; Cosa, G. J. Am. Chem. Soc. 2007, 129, 1842-1843. 
2. James, A. M.; CochemÃ, H. M.; Smith, R. A. J.; Murphy, M. P. J. Biol. Chem. 2005, 280, (22), 21295-21312. 
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Photo-induced electron transfer (PET) quenching 

Fluorescent Boronic acid-Based Saccharide Sensors 

Nicholas McGregor, Christophe Pardin1, William Skene1 
Université de Montréal, 2900 boul. Édouard-Montpetit, Montréal, QC H3T 1J4 

 
The identification and localization of glycosylation in 
biological systems has been a very complex and expensive 
process often requiring the use of radioactive labeling and 
complex mass spectrometric and NMR techniques.  Thus, 
the fluorescent detection of specific saccharides is of great 
value.  A facile method for the identification of effective 
photo-induced electron transfer (PET) quenching 
saccharide-sensing fluorophores is demonstrated and two 
novel fluorophores are presented for use as saccharide 
sensors.  These fluorophores are shown to function well 
under physiological conditions and are shown to recognize 
both biological saccharides and glycosylated proteins.  These novel sensors provide an important 
stepping stone on the path to effective fluorescence-based oligosaccharide detection.  
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Characterization of silica nanoparticles for development of potential 
tolerogens 

Teresa S. Rodriguez, Amy Tekrony, and Dr. David T. Cramb 
Department of Chemistry, University of Calgary, Calgary, AB T2N 1N4 , Canada 

 
It has been shown that up until a certain age, infants have an immunotolerance to foreign blood-type 
antigens. As a result, they do not produce the same immunological response to foreign antigens in the 
blood as children or adults with fully developed immune systems. Therefore, organs and blood with 
incompatible blood types can be transplanted or transfused, respectively, into these infants without 
rejection. As an attempt to prolong this period of tolerability, nanoparticles have been synthesized as 
potential carriers of antigens to provide maximum exposure to the circulatory system. In this study, 
fluorescent silica nanoparticles are characterized via fluorescence correlation spectroscopy and 
steady-state fluorescence in order to determine particle stability. 
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Synthesis and Spectroscopy of Sulfonamides: Investigating the Nature 
of the S-N Bond 

Stavroula Giannaris, Tulin Okbinoglu, Pierre Kennepohl 
Chemistry Department, University of British Columbia, 2036 Main Mall, Vancouver, British 

Columbia, CANADA V6T 1Z1 

 

Sulfonamides as compounds have not been thoroughly studied and not much is known about 
them and their bonding. Sulfonamides are of importance especially pertaining to the pharmaceutical 
world in terms of antibacterial drugs known as sulfa drugs. There is a particular interest throughout 
the literature in N-Hydroxy sulfonamides. 

In order to investigate the 
nature of the S-N bond in these 
complexes, a series of N-hydroxy 
sulfonamides (R' = -OH) were 
synthesized with varying R groups. 
The first three members of this series 
span a range of inductive and steric affects - thus allowing for a preliminary evaluation of their 
influence on the S-N bond. Electronic absorption (UV/Vis) and infrared (IR) spectroscopy were used 
to probe the electronics of these species. A preliminary (qualitative) comparison has been carried out, 
indicating that the S-N bond is quite strongly affected by the nature of the R group. The influence of 
R' was also investigated to determine the differences between N-hydroxysulfonamides and the parent 
sulfonamide. 

 
 

S
N

R O

O
R'

H
R = -CH3, F ,

R' = -H, -OH



XV RISE Symposium  15 
 

 
To access the interactive Google map, please go to: http://gonzalocosa-group.mcgill.ca/?q=contact  and expand by clicking at the bottom 
of the page 
 


