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Synthesis of Radioactive Agents for 18F-PET 
Imaging

Dan Cojocaru (Perrin Group): 10:15 AM 

 Positron Emission Tomography (PET) is a rapidly growing field of 

molecular imaging focusing on the diagnosis and management of cancer. 

Current studies using 18F-aryltrifluoroborate conjugates as potential diagnos-

tic tools have suffered from unwanted hepatobiliary excretion, resulting in 

high image background due to the lipophilic nature of the constituent peptide. 

Reduced lipophilicity has been achieved by using acidic appendages (e.g. DTPA, 

DOTA), while tumour uptake has been increased significantly by incorporating 

positively charged quaternary ammonium linkers between the natural peptide 

and trifluoroborate residue. One example of this architecture was synthesized 

herein, specifically focused on the nonapeptide RM2. Copper-assisted click 

chemistry was utilized to link the BF3 moiety onto a lysine residue that was 

attached to the peptide using standard Fmoc solid phase synthesis proce-

dures. Upon 18F radiolabelling and subsequent animal studies, this imaging 

agent will hopefully improve image quality and contrast, providing an addition-

al tool for clinicians to combat cancer in its earliest stages.

Synthesis of Tanshinone Analogues for 
Osteoporosis Treatment 

Daniel Kwon (Ciufolini Group): 10:40 AM 

 Increasing amount of research has been conducted on a specific 

class of molecules called tanshinones, on their potential antitumor and 

anticardiovascular activity. Derived primarily from the root of Salvia miltiorrhi-

za, known as tanshen or red sage, they are classified as abietane-type nordi-

terpenoidquinones. Because of the tanshen’s prevalence in traditional 
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Chinese medicine in treating coronary diseases, the pharmalogical 

effects of these tanshinone molecules have been and will continue to 

be explored. As my primary research are currently focused on synthesis 

of natural products, particularly those of relevant interest to human 

health, my current project focuses on the synthesis of two specific 

molecules of the tanshinone class molecules, which aims to treat 

osteoporosis through interaction with an allosteric site of an enzyme 

suspected of causing osteoporosis.

N,O-Chelated Zirconocene Complexes 
Towards Catalytic C-F Activation

Daniel Beh (Schafer Group): 11:05 AM 

 Fluorine’s ability to impart unique properties like solubility, metabolic 

stability and lipophilicity to a molecule makes it an important moiety in agro-

chemicals, pharmaceuticals and materials. Accessing perfluorinated arenes 

can be achieved through various fluorination methods, however efficiency, 

site-selectivity and functional group tolerance are challenges faced by these 

methods. Alternatively, activation of C–F bonds of highly fluorinated arenes 

can be employed. Hydrodefluorination by metallocene complexes have been 

well documented, and in particular, group 4 metals are typically used due to 

low costs and toxicity. As such, the effects different N,O-chelating zirconocene 

complexes have on hydrodefluorination were investigated. The reconversion 

of stable fluorido complexes into the corresponding hydrido complexes was 

also probed through the utilization of silanes as regenerating hydride sources.
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to form QD-PA (QPA) complexes. MIP particles selective for α-Toc were synthe-

sized with methacrylic acid (MAA) and ethylene glycol dimethacrylate (EDGMA). 

Utilizing the fluorescent nature of QDs, it was observed that QPA (1:100 QD: PA 

ratio) selectively bound to MIP after 30 min at room temperature in buffer at 

pH 7. Ongoing efforts to incorporate an internal standard for more robust 

quantitative analysis, as well as preliminary competitive binding assays with 

α-Toc and Trolox, will also be presented. The long-term goal is to develop an 

assay for analyzing milk and culinary oil samples using mobile phone camera 

readouts. 

Towards the Synthesis of Photochemically-Tunable 
Conductive Polymers

Alyssa Dalton (Wolf Group): 1:00 PM 

 Recently, the photochemistry of aromatic molecules with sulfur bridg-

es having different oxidation states has been elucidated.  In particular, sulfox-

ide-bridged anthracene was discovered to exhibit a unique photochemical 

property: upon irradiation with UV-light, SO is rapidly liberated to form 9,9’-bi-

anthryl.  The scope of this project was to synthesize and explore the photoac-

tivity of sulfoxide-bridged anthracene derivatives, with the goal of incorporat-

ing this moiety into a thiophene co-polymer.  Such a polymer could have poten-

tial applications in “printable” circuits, as the conjugation of these polymers 

could be controlled with light. To this end, a thiophene-containing model 

complex has been synthesized.  Optical and electronic properties of this 

complex have been explored to test the feasibility of the proposed polymer, 

including UV-Vis, fluorescence and conductivity by measurement with inter-

digitated electrode devices. 
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Fe(II) Dyes for Dye Sensitized Solar Cells
Molly Sung (Berlinguette Group): 12:10 PM 

 The chemistry of dye-sensitized solar cells (DSSCs) is an active and 

growing area of research as they show potential as a sustainable alternative 

to fossil fuels.  Focus has been placed on the optimization of DSSCs through 

the photosensitizer, many of which are currently derived of polypyridyl ruthe-

nium(II) complexes.  This research seeks to examine the applicability iron(II) in 

DSSCs as a cheaper, more earth-abundant alternative.  One potential approach 

is the Fe(diethylesterbpy)2catecholate system, which allows tuning of energy 

levels through the modification of the catechol backbone.   A series of polypyr-

idyl iron complexes have also been synthesized in order to better compare 

them to their well-studied ruthenium analogues. 

Developing an Assay for α-Tocopherol Using Quan-
tum Dots and Molecularly Imprinted Polymers

Jennifer Moon (Algar Group): 12:35 PM 

 Quantum dots (QDs) are of great interest for utilization in biological 

analysis. QDs are fluorescent nanocrystalline semiconductors, approximately 

1-10 nm in diameter, with high brightness, broad excitation and narrow emis-

sion spectra. Molecularly imprinted polymers (MIPs) are promising materials for 

the detection of small molecules. MIPs are prepared by polymerizing mono-

mers around a target molecule to create an artificial binding site. We describe 

our progress in combining QDs and MIPs to develop a quantitative detection 

tool for α-Tocopherol (α-Toc), the most abundant vitamin E compound with 

important biological functions. To demonstrate proof-of-concept, a 17-residue 

oligopeptide was coupled to DIC/NHS activated α-tocopherol analogue, Trolox. 

The peptide-analogue (PA) conjugate was self-assembled onto the QD surface 
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