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General Information:

The 67" Irish Universities Chemistry Research Colloquium will take place on Thursday 25
June and Friday 2%of June, 2015. Shouigu have any queries during the Colloquium, which

are not answered below, please contact one of the Colloquium organisers at our information
desk or call the departmental office onT183770. The information desk will be manned in

the foyer of the John #tine Building (JHB), see map, during the coffee breaks.

Registration:

Registration will tke place in the JHB on Thursday'28f June fronB8.45 am Each delegate

will receive a welcome pack on registration. Speakers should present themselves to the

Colloquium organisers at the registration desk. Delegates presenting posters should mount
their display on the poster boards in the Phoenix restaurant (upstairs), see map, on the morning
of Thursday 28 of June fronB.45am.

Oral Presentation Sessions:

Theoral presentations will be held in parallel sessions in Lecture Theatres 2 and 3, located on
the ground floor of the JHB. Please arrive early so as not to disturb the speakers. A separate
practice room will be available all day on Thursday and Friddyetture Theatre 4. If you

wish to avail of this facility please contact the information desk.

Poster Session:

There are two poster sessions on Thursd&yo23une during which delegates are encouraged

to view posters that will be on display. Thesfiposter session will take placel&at55pm in

the Phoenix restaurant (upstairs), see map. Tea and coffee will also be served. The second
poster session will take placeBt.50pm in the same location. This session will include a
wine and cheese rquton. Tickets for the wine and cheese reception can be found in your
welcome pack.

Coffee Breaks

There are coffee breaks both mornings of the Colloquiudil.@0am on Thursday and1.15
amon Friday. The coffee breaks will take place in the f@feéhe JHB.
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Lunch:

There are several cafes and restaurants in Maynooth town where delegates may wish to have
lunch.

Colloquium Barbeque:

The Colloquium barbeque will take place in Pugin Hall on the south campus, see map, on the
Thursday evening.fle welcome pack contains your barbeque tickets, which must be presented
to gain access to this event. Delegates are asked to be in Pugin 8iab pgn.

Banking and Parking:

There is an ATMatthe northern entrance to the Science Buildihg entrane facing the JHB.
Parking is available on campus free of charge (parking permits are not required). Car Park 9
is the recommended carpark.

Internet Facilities:

Wireless Instructions for Mac OS X

Ensure that the wireless radio is turned on by clickinghe Airport icon and then choosing
Aturn Airport ono

Active Airport Icon

! |
W« sun2215 Q

Click on the Airport icon and click CONF, there will be a checkbox beside CONF if you are
already connected.

The required password will veelcome2-mu-475665

Windows 7 Wireless Connection Insttions:

Click on the wireless icon on the bottom right tool bar.

. 15:33
EN A ) "
|2 ol U o141 10010 22

You can then view which networks are available to you.
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Choose CONF and select the connect button.
Enter the passwontelcome2-mu-475665to connect.

Note: If you have connected to conf the past it might be best to delete or forget the old
wireless profile and reonnect.

Award Ceremony and Closing Address:

The award ceremony and closing addmedidoe held in Lecture Theatre 2 in the JidB Friday
26" of June aftl2.35pm. Delegatestould attend and any presenters who are unavailable to
attend should nominate a person to collect a prize in their absence.

Social Activities:

In addition to the Colloquium barbeque, there is Ghost Tal8.46pm which will leave after

the evening post session. Maynooth University has a very historic and interesting campus so
it is well worth taking the tour to find out more! The tour will end at the National Science and
Ecclesiology Museum which is located on the south campus, see map. The milsepen
especially for your perusal. After the barbeque delegates are invited to enjoy an evening of

music in Bradyoés pub | ocated on the main squ
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Thursday 2% June

8:45 Registration

JH2Lecture Theatre
9:30 Welcome and Opening remarks
Opening Session

9:45 Keynote LectureProf. A.P. Davis(University of Bristol)
Synthetic LectinsBiomimetic Receptors for Carbohydratt

10:35 T. McGivern (RCSI)
Multifunctional Cu drug candidates as potentiaiovative
anti-cancer agents

11:00 Coffee Break
JH2Lecture Theatre JH3Lecture Theatre
Session Al Session B1

11:20 C. Nottingham (UCD) J. Bugler (NUIG)
Ferrocenebased Ligands for Combustion chemistry: Do we
Asymmetric Catalysis even understand how alkanes

burn?

11:45 J. O'Sullivan (MU) N.Abdallah (UL)

Pyrene Functionalised Sequential immobilization of

Calixarenes as Metal Sensors catalysts for application in
cascade reactions

12:05 S. Bradberry (TCD) S. Dick (QUB)
SelfAssembly for Detection of Single Base
Luminescence: Ln(HI) Substitutions in 2Bner
coordination chemistry in Oligonucleotides Using
generation of sensors and sof Surfaceenhanced Raman
materials Spectroscopy
Flash Presentations Flash Presentations

12:30 C. O'Connor (UCD) I. Meazzini (TCD)
Rutheniumb-Diketiminate Targetedb-phase formation in
Complexes as Catalysts for th poly(fluorenejureasil grafted
Rapid and Efficient organicinorganic hybrids

Dehydrogenation of Amine
Boranes
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12:50

14:40

15:05

15:30

15:55

16:40

17:05

S. McMahon (DCU)

The use of Fluorescent BODII
Metal Carbonyls to Function a
CO Releasing Molecules

F. Mutuma (DIT)
Novel Magnetic reservoirs for
targeteddrug delivery

Lunch
Session A2

Academic Lecture:

Dr. R. Evang(TCD)

Novel approaches to
luminescent solar concentratc
design using organimorganic
hybrid waveguides

K. Barton (DIT)
Hydrogen Boding and its
Effect on Alkoxysilane
Condensation

J. Vasconcelos (TCD)
Investigation of phospholipid
conditioning of carbon
surfaces for applications in
biomaterials

C.McCrellis (QUB)

Effect of the Presence of MEA
on the C@Capture of
Superbase lonic Liquids

G. Flynn (UL)

Growth of tin seeded muiti
segment silicorgermanium
axial heterostructure
nanowires in a wet chemical
solvent vapour growth system

Session B2

Academic Lecture:

Prof. D. Diamond(DCU
BioInspired Active Fluidic
Systems based on Stimuli
Responsive Materials

G. Duffy (UCC)

Development of chemically
modified screen printed carbo
electrodes for caffeine and
mouse IgG detection

M. Doran (MU)
Development of a Biosensor
for the Real

Time Neurochemical
Monitoring of Superoxide

Coffee Break and Poster Session

Session A3

R. Fagan (DIT)

Improved High Tengature
Stability of Anatase TiO
Photocatalysts

T. Flannelly (UL)

Mechanism and Kinetics of
Advantaged Biofuels Synthes|
from D-Fructose

Session B3

T. O'Hara (ITT)

TOXOR: Design and Applicati
of an Electrochemical Toxicity
Biosensor for Environmental
Monitoring

S. O'Callaghan (UCC)
Implantable pH sensors for
monitoring of oral health in
the elderly
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Flash Presentations Flash Presentations

17:30 M. Ahmed (MU) E. Giraud (UCC)
Derivatised Phens: The Ques' Vapour plase methods for
for New AntiTuberculosis inclusion of inorganic material
Drugs into block copolymer patterns
D. Keogan (RCSI) N. Kamali (NUIG)

Bismuth Hydroxamic Acid Polymorphism in two Model
Complexes as Potential afiti  Active Pharmaceutical

pylori Agents Ingredients
17550 Wine and Cheese Poster Session
18:45 Ghost Tour and Science museum
19:15 Break
20:00 BBQ atPugin Hall
Friday 26' June
JH2Lecture Theatre JH3Lecture Theatre
Session A4 Session B4
10:00 H. Prydderch (DCU) S. Shannon (UCD)

Imidazolium and Pyridinium  NancAssembly of Molecular
lonic Liquids from Mandelic ~ Spin Switches

Acid; Synthesis,

Biodegradation and Toxicity

Evaluation
10:25 S. Soldatou (NUIG) C. Tunilson (QUB)
Marine organisms as a source Diffuse Reflectance Infrared
of bioactive metabolites Fourier Transform
Spectroscopy (DRIFTS) fer In
Situ Analysis of GBlectrolysis
10:50 H. Daly (RCSI) W. Francis (DCU)
Off to On Switching Cellular  Chemotactic anélectrotactic
Uptake Responsive NIR SelfPropelled lonic Liquid
Fluorescent Nanopatrticles Droplets
11:15 Coffee Break
11:45 Keynote closindecture: Dr. M. McCann Maynooth University

12:35 Awardsand concludingemarks
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9.30 ami 11.00 am
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Synt heti c-BL®aenti imed i ¢c Receptors

Carbohydrates
Anthony P. Davis
School of Chemistry, University of Bristol

Abstract:

Carbohydrate recognition presents an interesting problem to supramolecular chemists. On

the e hand it is challenging, owing to the hydrophilic and hydromimetic nature of
carbohydrates. Indeed, even natural lectins tend to show low affinities by normal
biological standards. On the other hand, it provides an opportunity to interface directly

with biology. Lectins are widely used as tools in glycobiology, but do not always possess

the ideal recognition and/ or physical prop
complementary agents if sufficiently active and selective. We have been degelopin
receptors -efqurat ohealfical family of carbohydrat
employing designs which incorporate parallel aromatic surfaces (complementary to axial

CH units) joined by polar spacers. As illustrated below, the systems have evolved f
biphenytbased structures (e.tj) through monocyclic bianthracenes (e.@) to cages

built from condensed aromatics (e3). This diversity of structures has lead to useful

variations in selectivity, while affinities continue to improve. Somthisf new work has

led to systems with affinities > 401" “towards saccharides in water, providing a serious

challenge to common natural lectins.

o- {,c Oy.0
0,

A Ik"w. (,.-‘
I = =
ol yHN H [0

. = L=g
0 H N0 O=(N NH™-0On
C T
N

[\ o 3
v

O nNH

Email: anthony.davis@bristol.ac.uk
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Multifunctional Cu drug candidates as potential

Innovative anti-cancer agents.
Mc Givern, T.J.P; Kellett, A° & Marmion, C.3.
aCentre for Synthesis and Chemical Biology, Department of Pharmaceutical and
Medi cinal Chemistry, Royal College of Surge
Dublin 2 and®School of Chemical Sciences and National Institut€gdlular
Biotechnology, Dublin City University, Glasnevin, Dublin 9.

N

N

, } Redox Active Metal lon
H o
NTI/\/\/\)\N.O
@’ o N } HDAC inhibitor

Figure 1 Multifunctional Cu drug candidates

Abstract:

The development of oxidative chemical nuclease agents remains a focal point of
modern medicinal inorganic chemistry, owingtte redox properties of somkblock
transition metal element<Cu for instance. Recent progress has shown that compounds of
this class possess enhanced cytotoxicity activity,imnilvo cytotoxic tolerance Owing
to the DNA binding and scission capadligls of Cd' complexe$ this has significantly
contributed towards metallodrug design and action. Similiarly, the design, synthesis and
evaluation of enzyme inhibitors rationally chosen for their potential in suppressing tumour
cell proliferation has alsbeen a major goal, one such example being histone deacetylase
(HDAC) enzymes. The clinically approved HDAC inhibitor suberoylanilide hydroxamic
acid (SAHA) has potent antiancer activity. It has also been shown to have selectivity
towards tumour cells @r normal cells. To date, we have successfully synthesized a library
of novel CuSAHA complexes bearing various designer DNA intercalating ligands, (Figure
1). Compared with the weditudied chemical nuclease [Cu(Ph#H) these complexes
have considerablin vitro cytotoxic activity, enhanced DNA binding properties and
efficient chemical nuclease activities. Our recent results suggest that these complexes
warrant further pharmacological evaluation. Ultimately our goal is to generate a new class
of chemotlerapeutic with dual HDAC inhibitory and chemical nuclease activity, as such,
a summary of our results to date will be presented.

References:

1 (&) A. Prisecaru; A. Kelletet al, Chem. Comn012 48 6906. p) M. McCann; A. Kellettet al,
Chem. ComnR013, 49, 2341.

2 (a) A. Prisecaru; A. Kelletet al, J. Med. Chem2013 56, 8599.(b) Z. Molphy; A. Kellettet al, Inorg.
Chem.2014 53, 5392.

Email: tmcgivern@rcsi.ie

13
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Abstract:

Li gands f o

Nottingham, C.* and Guiry. P.J.
Centrefor Synthesis and Chemical Biology, School of Chemistry and Chemical Biology,
University College Dublin, Belfield, Dublin 4, Ireland

67" Irish Universities Chemistry Research Colloquium

rr- Asymmetri c

The preparation of enantioputempounds is an indispensible area of research in modern
chemistry.To this end, the use of readily modifiable chiral donor ligands coupled with
metal catalysts has emerged as one of the most popular strategies for asymmetric
synthesig! However, effective chiral ligands are generally quite expensive and in many
cases this serverly limits their application.
Herein we preserthe synthesis and application of a range of novel fen@ogazoline

N,O ligands bearing both central and planar chirality (LigaAdsE). These ligands are
designed to exploit thgemdimethyl effect in order to mimic the performance of more
expensive ligands but at a fraction of the ¢3st order to tesbur ligands we have applied
them in the enantioselective diethylzinc addition to aldehydes as a model reaction, followed
by the more challenging phenylzinc addition to aldehyées.

c

Ph
Ph \ ;OH ,\I,,é

D

Ph
PhOH N,\Q
I

Ph Fe Fe TMS E
@ Ph Rp @ Ph Rp @ jSp @ jsp @ ¢ Rp
FeOx (R) Ph,C(OH) FeOx (Ry) Ph,C(OH) FeOx (S,) Ph,C(OH) FeOx (Sy) Ph,C(OH) FeOx (Rp) F¢,C(OH)
(Rp) TMS (Sp) TMS Fc = Ferrocene

Following on from this work we have designed and synthesised a new, fertmsat
chiral ligand scaffold. This scaffold is synthesi§&an cheap and readily available starting
materials in enantiopure form utilizing only a catalytic amount of chiral input. The
transformation of this scaffold into a series of moaond bidentate ligands for use in
asymmetric catalysis is underway and sgoreliminary results will be presented.

References:

! Pfaltz, A.; Drury, W. JProc. Natl. Acad. Sci. U. S. 2004 101, 57283.
2 Paquin, J. FBelanger, E.; Pouliot, MOrg. Lett, 2009 11, 2201.
8 Oguni, N.; Qni, T. Tetrahedron Lett1984 25, 2823.

4Dosa, P. |.; Ruble, J. C.; Fu, G.L.0rg. Chem1997, 62, 444.

Email: p.guiry@ucd.ie
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Pyrene Functionalised Calixarenes as Metal Sensors

O6Sullivan, J.*; Twaml ey,
Department of Chemistry, &nooth University, Maynooth, Co. Kildare.

1
PIC
Pyrene Isoxazole Calixarene

R#H,n#1,m>0

Abstract:

Functional calix[4]arenes are well recognised sensors of both catianit anionié
species. Recent work in our laboratory has established the poterRi&t,ahe prene

isoxazole calixarend, as a selective detector of €ions in the presence of a range of
other metal cation$* This paper will discuss progress towards a determinaticheof

mode of complexation between the copper ions and the host moldayparticular the

roles of the calix[4]arene core and the pendant arms will be discussed by reference to
analogues oPIC which have been designed to establish the relative importance of each of
the following for engagement between the host and the roatdi) the lower rim hydroxyl
groups, (ii) the length of spacer between the calix[4]arene core and the isoxazole moieties
and (iii) the length of spacer between the pyrene and the heterocyclic moieties. This paper
will report on the design, synthesis, amh binding characterisation of the novel

calixarenes2.

References:

1

2
3
4

Ocak, U.; Ocak, M.; Shen, X.; Surowiec and K.; Bartsch, Rl. &Aluoresc2009 19(6),
997

Sutariya, P.G.; Pandya, A.; Lodha, A. and Menon, 8rdalyst,2013,138(9), 2531
Diao, H.MSc Thesis NUIM2013and unpublished results
Maher, N. JPhD Thesis NUIM2013and unpublished results

Email: Justine.OSullivan.2009@mumail.ie
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SelAssembl vy for Lumi necacrediicreat i lom
chemistry i n generatitonatefr i a¢ssor

Samuel J. Bradberry*, Joseph P. Byrne, Colin P. McCoy, Thorfinnur Gunnlaugsson
School of Chemistry, Trinity College Dublin and School of Pharmacy, QUB

Abstract:

Materials with luminescent properties have technological importance acro$®ssof
science and technology with soft materials becoming of increasing value in biotechnology,
chemical sensing and theranosti@oordination chemistry can, and does, play a key role

in luminescent materials where coordination environments andligaoperties provide
versatile optic&land structural propertyariations. The #elements are unique amongst
emissive metals in that they have characteristic luminescence and versatile ligand design
allows control of the metalentred emission intrinsaly and in response to multiple

analytes:

Incorporation into soft materials confers a number of scientific and economic advantages
including: optical and structural enhancements with functional portability, facile
fabrication and extremely low metal liags®

This talk will present our research towards the design and synthesis of soft materials,
primarily gels and coordination polymers, through the-asfembly and incorporation of
4f-metal complexes that are emissive and responsive into higher raederials. The
interesting characteristics and emergent behaviours of these responsive luminescent soft
materials will be explored and influences of coordination and supramolecular interactions
will be discussed in the context of sensing, luminescencenactanical properties.

References:

1 Noro, A., Hayashi, M. and Matsushita, Boft Matter 2012 8, 64166429

2 Kotova, O., Daly, R., dos Santos, C., Boese, M., Kruger, P.E., Boland, J.J. and Gunnlaugsson, T.,
Angew. Chem. Int. EQ2012 51, 72087212

3 MartinezCalvo, M., Kotova, O., Mobius M.E., Bell, A.P., McCabe, T., Boland, J.J. and
Gunnlaugsson, TJ. Am. Chem. So@2015 137, 19831992

4 Bradberry, S.JSavyasachi, A.JMartinezCalvo, M. and Gunnlaugsson, Toord. Chem. Rey.
2014 273274, 22624

5 McCoy, C.P., Stomeo, F., Plush, S.E. and Gunnlaugsso@hém. Mater.2006 18, 44364343

Email: bradbers@tcd.ie
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Rut henbiDurk et i mi nate Compl exes
the Rapid and Efficienmi nDeehydr o

Bor anes
Phillips, A. D.; Gr ave, C. ; Schr ei

Abstract:

A series of ruthenium complexes featuring the strongly chel&tiddketiminato ligand
have been synthesised, characterised and evaluated as homogeneous catalysts for the rapid
dehydrogenation of substrates of the typgRBH3, where R = H or an alkyl group. These

particular b-diketiminatecontaining complexes have a igme ability to cleave H
heterolytically under mild conditionss Employing both pressure and fleweter

ber

measurements, variations in the substituent pattern of the flanking aryl group has a
pronounced effect onHelease. Importantly, poisoning andbted experiments reveals
the homogeneous nature of these catalysts in the dehydrogenation process.

The synthesis of two generations of catalysts based aroumhddiketiminato ligand and

their application as fast and efficient catalysts for amine borane dehydrogenation have been

investigated. While the first generation (1) liberates an equivalent @&fokh amine

boranes in minutes, the second generation (2) grased to demonstrate a faster
dehydrogenation profile and more importantly, the ability to access a second equivalent of
H> from ammonia borane at higher temperature.

References:

1 Phillips, A.D.; Laurenczy, G.; Scopelliti, R.; Dyson, PQrganometadics, 2007, 26, 1120.

2 Phillips, A.D.; Schreiber, DRCT Int App] 2011, WO 2011151792 A120111208.

3 Moreno, A.; Pregosin, P.S.; Laurenczy, G.; Phillips, A.D.; Dyson, Gtganometallics2009 28,
6432.

4 Schreiber, D.F.; O'Connor, C.; Grave, C.; @rtY.; Miller-Bunz, H.;. Phillips, A.D.ACS

Catalysis 2012 2, 2505.

Email: andrew.phillips@ucd.ie
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The use of FIl uorescent BODI PY M
Function as CO Releasing Mol ecul e

McMahon,S:; Kinahan A.; Hidalgo D. and Pryce, M.T.
Dublin City Uniersity
1 -
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Abstract:

In recent years carbon monoxide (CO) has shown potential therapeutic effects due to its
wide range of critical functions in the areas of inflammation, vasodilation, hypertension,
neural transmission andgan graft rejection. CO releasing molecules {RKAs) have

the means to transport and assist the delivery of defined amounts of CO to target areas in
a safe and controlled manrek.range of stimuli including thermal, phetor

electrochemical means, cha used to induce CO release in metal carbonyl compdunds.

A series of novel fluorescent BODIPY metal carbonyl complexes, incorporating both
chromium and tungsten pentacarbonyls have been designed, synthesised and
characterised. For example, the WM sgectrum and structure is shown above for the
complex,2,6-diethyt1,3,5, #tetramethyi8-(3-pyridyl)-4 , -diffuoroboradiazaindacene
chromium pentacarbonyl’he photochemical and photophysical properties have been
investigatedPhotochemically (indicated bfie arrows at 355 nm and 525 nm), thermally
(37°C) and electrochemically induced CO loss were assessed via headspace analysis in
conjunction with gas chromatography.

References:

1. Motterlini, R.; Clark, J. E.; Foresti, R.; Sarathchandra, P.;Mann, B. E. e&h(GC. JCirc. Res,
2002 90(2), e17.

2. McMahon, S.; Rochford, J.; Halpin, Y.; Manton, J. C.; Harvey, E. C.; Greetham, G. M.; Clark, I.
P.; Rooney, A. D.; Long, C. and Pryce, M. T. Phys. Chem. Chem. P03/4.16, 21230.

Email: Suzanne.mcmahon26@meédu.ie

21



Maynooth
University _ . . : -
National University 67" Irish Universities Chemistry Research Colloquium

of Ireland Maynooth

Novel Magnetic reservoirs for

*Mutuma, F.C.; Duffy, B. and Hargaden, G.C.
Dublin Institute of Technology

o—O
el AN Magnetic Field 9 QO —
Magnetic  Biologically ~ Tumour Cell — Q Cell Death

Nanoparticle Active Agent

Scheme 1: Application of IONPs as Drug Delivery Agents

Abstract:

Conventional cancer drug delivery systems lack specifity; large doses of drugs need to be
adminisered to achieve sufficient concentration for a therapeutic effect. Targeted drug
delivery focuses on increasing the bioavailability of a drug at a specific part of the body
for a duration of time. This reduces overall drug consumption thereby reducisgaodst

side effects. Iron Oxide Nanopatrticles (IONPs) represent a significant class of inorganic
nanomaterial that is contributing to the current revolution in targeted drug delivery. There
is particular interest in using IONPs as drug delivery vehiclesaircer treatment to
overcome problems associated with current invasive and non target specific methods. This
research focuses on the synthesis of target specific medicinal agents with potential anti
cancer activity, development of novel IONPs and study tise as drug delivery agents.

The medicinal agents are analoguesGginnastatina natural product that has shown
potent cytotoxicity and growth inhibition against various cell lines. The medicinal agents
will be evaluated for biological activity, couplevith our IONPs and the coupled adduct

will be further evaluated for biological activity. Our method represents a short, efficient
synthetic route to analogues of Gymnastatin. Gymnastatins alone would be efficient anti
cancer agents and could have evezatgr potential as targeted drug delivery agents when
coupled with IONPs.

References:
1 Pop, S.; Dumitrache, F.; Mocanu, M.; Niculite ,C.M.; Gherghiceaunu, M.; Lungu, C.P.;
Fleaca, C.; lanchis, R.; Barbut, A.; Grigoriu, M. and MorjanApp. Surf. Sci2013 281, 60.
2 Phoon, C.W.; Somanadhan, B.; Heng, S.C.H.; Ngo, A.; Ng, S.B.; Butler, M.S.; Buss, A.D.;

Sim, M.M. Tetrahedror?2004 60, 11619.

Email: felicia.mutuma@dit.ie
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Combustion chemistry: Do we even understand how

alkanes burn?
Bugler, J.; Somers, K. P.; Silke, E. J.; Curran, H. J.
Combustion Chemistry Centre, National University of Ireland, Galway
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Abstract:

For several decades, detailed chemical kinetic mdda® been a useful tool in the
development of combustion systems, such as internal combustion engines and gas turbines.
Developing an understanding of combustion chemistry at the molecular level has helped
drive combustor design in an efficient and cofaive way, and has been invaluable in

the quest for higher efficiency and the reduction of harmful emissions.

A sizeable component of many fuels used in combustion applications is alkanes.
Alkanes are the simplest type of hydrocarbon, so knowledge afthéustion of these
compounds is essential to the fundamental understanding of the combustion of all
hydrocarbons and other fuel types. The-tl@mperature (60®00 K) oxidation of alkanes
is of practical importance to current internal combustion endiggn, and also to
advancement of more recent engine technologies such as homogenames
compressioagnition (HCCI), premixeecharge compressieignition (PCCI), and
reactivity-controlled compressiemgnition (RCCI) engines, as these systems typjcall
operate over such temperature regimes.

However, despite the success of previous alkane models, problems existed. These
mainly pertained to the mechanisms of the-temperature oxidation pathways of these
fuels, and the numerical values used within thedebs to describe their kinetic and
thermodynamic properties. This work seeks to alleviate the existing discrepancies within
the alkane models, utilising higavel quantum chemical studies in the literature. The
pentane isomers are the focus of this stuab/they are of a size which is practically
manageable for a theoretical study, yet have structures that are complex enough to allow
for the application of their kinetic, thermodynamic, and mechanistic rules to larger alkanes.

Email: j.buglerl@nuigalwaye
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Sequenti al I mmobilization of <cat e

cascade reactions
Noreldeen H Abdallah , Edmond Magner

Materials and Surface Science Institute, Department of Chemical and Environmental
Science, University of Limerick, Castletroy, Limerickland

Abstract:

Immobilization of catalyst on solid supports can confer a number of advantages including
ease of recovery and-tse and the capability of using biocatalysis in solutions such as in
nonaqueous solvents, where the enzyme is insoluhl@][1The use of mesoporous
materials (MPS) as supports offers some valuable advantages and, more interestingly, can
provide a more stable environment in comparison to planar surfaces. The large regular
repeating porous structures of MPS enables the gittsoof high loadings of catalytically

active enzymes within the pores. Individually optimized heterogeneous catalysts such as
metal based catalysts and enzymes can be prepared and combined for use in cascade
reactions.

We have developed a detailed pratiofor the successful immobilisation of enzymes on
MPS [3] including lipase CALB [4], glucose oxidase and alanine racemase [5]. Here we
report the preparation of styrene oxide using a chenaymatic cascade system. The
catalytic system involves the enaséelective epoxidation of styrene by manganese
complexes (1, 4limethyt1,4, 7triazacyclononane) using-B- generated by immobilized
glucose oxidase. The intermediate styrene oxide can then be further converted to amino
phenylethanol by haloalcohol dehalogse.
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[3] S. Hudson, J. Cooney, E. Magner, Angewandte Chémigenational Edition, 47 (2008) 82-8594.
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Detection of Single Bibmeag Subst.i
Ol igonucl eot i de se nlhsainncge dS uR af naacne

Spectroscopy

Dick, S” and Bell, S.E.J.
Schwl of Chemistry & Chem. Engineering, Queen's University, Belfast BT9 5AG, U.K.

Abstract:

Methods for detection of specific short DNA sequences using stefdw@nced Raman
spectroscopy have concentrated on approaches where the target sequence is somehow
attached to a strongly scattering label and it is the signal from the label which is detected
in the assay. An attractive alternative approach is to use the intrinsic Raman signal of the
bases in the sequence, which has the advantage that it does netaaautrinsic label

to be attached to the target. However, some previous studies have cast doubt on the
practicality of such an approach e.g. by reporting spectra which do not change
significantly with the base sequence. Nonetheless, we have previoosly #iat the
substitution of a single base at the end of -an&5 sequence could be detected using

SERS difference specttadere we have extended that study by using an extended series
of 11 unthiolated 2%ner oligonucleotides with single base substitutis at t he 36, 5
and the centre of the sequences.

The SERS spectra of the-Bter ssSDNA sequences were highly reproducible, which
allowed reliable difference signals to be obtained by 1:1 subtraction. In most cases the
difference spectra showed teepected changes with base substitution but some
difference spectra deviated strongly from the expected form. It was found that in the
cases where these anomalous effects were observed they could be removed by gently
heating to 60°C for 15 min before redorg the spectra, implying that they are due to
specific DNA folding of some of the sequences which causesepresentative (but still
highly reproducible) spectra to be obtained.

In general, provided the samples were uncoiled before being measersdirta types of

base substitutions gave similar SERS difference spectra, irrespective of whether the
exchanged bases were at either end or the centre, i.e. there were no end effects of the type
reported for thiolated sSBNA. This demonstrates that the SE&sctra of

oligonucelotides up to at least 25 bases contain detectable contributions from all bases in
the sequences. This is important for both sequence identification and detection of post
transcription base modifications which can randomly occur apaimy along the chain.

References:
1 Barhoumi, A. and Halas, N. J. Phys. Chem. LetR011, 2, 3118.
2 Papadopoulou, E. and Bell, S.EAhgew. Chem. Int. ER011, 50, 9058.
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Targeted -fphase formation in poly(fluorene)-ureasil

grafted organic-inorganic hybrids
Meazzini, 13*; Behrendt, J.M; Turner, M.12 and Evans, R.€.
1School of Chemistry and CRANN, Trinity College Dublin, Dublin 2, Ireland
2School of Chemistry, University of Marester, UK
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Figure 1. Structure of PFOH (a), a PFTU hybrid under day light and UV irradiation (b)
and the evolution of the emission profile BB during the sebel process (c).
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Poly(fluorenes) (PFs) have emerged as an important class of mdtariafgplication in
polymer lightemitting diodes (PLEDs)Based on their state of aggregation, PFs exist in
three different {phases:t ttkpbaskarfohe ghetwarks U
>phase. Contr ol | i n-ghadesef kéyonterast asithe optosi€al t h
properties of PFs depend dheir conformatiorf. T ar g e-phasg fofnation has
previously been achieved through modulation of the PFdid@s? or by controlling the
interaction between the PF and the host material throughkasssinbly. Here, we
investigate the targeted formatn o f  tplase thRolgh the covalegrtafting of a
poly[(9,9-dioctylfluorene}co-(9,9-bis(8-hydroxyoctyl)fluorene)] (PFEDH) copolymer
(Fig.1(a)) with two distinct siloxari@olyether hybrids, whose precursors present different
degrees of branching, ing solgel chemistry. The resulting Rkureasils (PFDUs) and
PFtriureasils (PFTUs) are obtained as transparent monoliths (Fig.1(b)). Optical studies
on PFQOH in THF reveal a vibronicaltgtructured emission band from 4800 nm and

a broad excitatob and centred at 380 nm, ch-phasa.cteri st
During the solgel reaction, as the silica network condenses, the PF chains undergo a
conformational change guided by a combination ofcavalent interactions leading to the

formato n o f t h e -pimase’tephgsd famation is éonfirmed by its unique optical
fingerprint: a 20 nm reghift in the emission maximum (Fig.1(c)) and the emergence of a

peak at 435 nm in the excitation spectrdinese results indicate that the ureasilicture

induces distinct levels of control over thgphasepacking, promoting different vibronic

transitions, andepresenting a promising step towards the creation of newrédsil

materials with tailored optical properties.

e b
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Effect of the Presence of MEA on the CO, Capture of
Superbase lonic Liquids

McCerellis,C.*; Taylor, S.F.R.; Jacquemin, J. and Hardacre,C.
Queenbdés University Blelhfast, Bel fast,

Abstract:

Recently, efficient C@capture and release has been demonstrated by a set of phosphonium
superbase ionic liquidsFurther investigation of these promising results has been carried
out; including the effect of modifying the cation as wadlthe study of other superbase
anions? In our studies both gravimetric and volumetric methods have been used to quantify
and investigate the G@apture of selected ionic liquishsed solutions. To date, literature
studies have focused on €€apture undr dry conditions, however for the application of
CO» capture from flue gas it is important to understand the effect of water on the CO
uptake. In this work, the effect of water on the ;C€pture of [Bss14[124Triz],
[Pses,14[PhO], [Pses,14[Bentriz], [Pees,14[123Triz] and [Res,14[Benzim] has been
evaluated showing that depending on the anion, water can have a positive or negative effect
on the CQ uptake? As well as studying the effect of water, the effect of the addition of
monoethanolamine (MEAJs a solvent has been investigated extensively. Currently in the
literature the effect of MEA as an added solvent on, @Bsorption has only been
investigated using ILs that physically absorb theCthese studies show that the MEA

has no prominent effeon the CQ uptake however, it does have an effect on the rate of
uptake># This is due to the decrease in viscosity on the addition of a solvent. In this work,
we investigated this effect when the MEA is added to ILs that chemically absorb the CO
Initial results have shown that generally the presence of MEA has the ability to enhance
the CQ capture in these media suggesting that both the IL and MEA are working
synergistically.

References:
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Biotechnol201388, 1220

Email: cmccrellisO1l@qub.ac.uk

30



Maynooth

University _ . . : -
National University 67" Irish Universities Chemistry Research Colloquium
of Ireland Maynooth

Growth of tinsegmdptd -g@t m@aoinum

axi al heterostructure nanowires
solvent vapour growth syste
Flynn, G.»* Ramasse, Q.M.and Ryan, K.MA

AMaterials and Surface Science Institute and Department of Chemical and
Environmental Sciences, University of Limerick, Limerick, Ireland
¥ SuperSTEM Laboratory, SciTech Daresbury Campus, Daresbury WA4 4B
Kingdom
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Abstract:

Silicon (Si) and germanium (Ge) nanowires (NWSs) are very promising materials for their
use in applications such as energy storage, transistors and photovoltaics. Compound
semiconductor NWs are of particular interest for theteptial use in high performance
devices. Herein, we present the high density growth of reeffment axial SGe
heterostructure NWs in a versatile, low cost glassware system, where the vapour phase of
a high boiling point solvent acts as the growth mediA variety of heterostructure NW
combinations can be grown using this system, includif@&iGeSi, StGe-Si, GeSi-Ge

as well as double and triple-Sie, with minimal alloying observed at theGe interfaces.

An evaporated layer of tin (Sn), on slass steel was chosen as the growth substrate. Sn
was chosen as itis a low solubility type B catalyst which allows for the production of highly
abrupt interfaces between the Si and Ge segments. The length of each Si and Ge segment
can also be controlled this system by carefully controlling the reaction time. These NWs
are characterised using high resolution transmission electron microscopy (HRTEM), dark
field scanning transmission electron microscopy-®HEM) and energy dispersiverdy
analysis (EDX),with aberration corrected scanning transmission electron microscopy
allowing for determination of the interfacial abruptness between the Si and Ge segments.
This growth system can also be extended for the growth of these structures using other type
B catdysts such as indium and bismuth.
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Novel approaches to | uminescent

design usi Aghoaorgpannicc hybri d wave
Rachel C. Evans*
School of Chemistry, Trinity College Dublin, College Green, Dublin 2

Abstract:

Luminescent solar concentrators (LSCs) can decrease the cost of solar power by reducing
the number of solar cells required. The classic LSC design cow$iststransparent
waveguide plate that contains, or is coated with, lumophores that absorb sunlight and re
emit it at energies that match the band gap of an attached sofaell.SC efficiency
depends on the spectral properties of the lumophore andabweguide, as well as the
device architecturéin this talk, recent progress from our group towards the design and
fabrication of novel hybrid organiciorganic LSC architectures will be described. It will

be demonstrated that lightirvesting and conceation can be significantly improved by
tailoring the optical properties and orientation of the lumophore and waveguide.

Particular focus will be placed on orgaimorganic ureasil hybrid waveguides prepared
by sotgel processing, incorporating bottr organic dyes and conjugated polymers as the
lumophoreé? It will be shown that ureasils are superior waveguides to polyacrylates due to
their optimum refractive index and high transmittance. Moreover, their processability
allows us to examine the efficiey of three LSC architectures: a thin film LSC (TLSC), a
doped LSC (DLSC) and a new hybrid LSC construct (HLSC) in which a thin film of the
lumophore is confined below the waveguide surface. Finally, it will be revealed that by
covalently grafting the luwphore to the waveguide, it is possible to control the self
organisation of the lumophore and thus its optical properties. Our results demonstrate that
organicinorganic diureasil polymers are excellent waveguides for LSCs and that LSC
coupled cells are dable alternative to enhance the performance of solar technologies.
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Hydrogen Bondi egtamomad At E$okfyki |l a
Condensation

Killian Bartont, Brendan Duffy, Brendan KneafséyEimear Flemin§and Deirdre
Ledwith?
Centre for Research in Engineering Surface Technology, Dublin Institute of Technology,
Camden Row, Dublin 8, Ireland
Acrylates Telnology, Henkel Technology Centre, Tallaght Business Park, Whitestown, Dublin
24, Ireland
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Figure 1: Temperature dependence of condensation of GM and free urethane formation

Abstract:

The temperature dependent chemical changes adlkoxysilane based rubber to metal
bonding agent were analysed using vibrational spectroscopy. Raman and infrared
spectroscopy allowed for the identification the condensation behaviour of the alkoxysilane
and the secondary amine based hydrogen bondsmectively. Analysis was carried out

as a function of temperature. Thisflects the high temperature conditions of the
application environment in which the bonding agent is used. Both features are believed to
be associatedk the urethane hydrogen bonding is thought to be responsible for controlling
the condensation behawuioof the alkoxysilane. Adhesion testing has been carried out and
the vibrational data will be discussed in the context of the preliminary adhesion results.
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Investigation of phospholipid conditioning of carbon
surfaces for applications in biomaterials

JoanaM. Vasconcelos*M. Daniela AngionefFedericaZen,Ronand. Cullen,
Paulak. Colavita
Trinity CollegeDublin

Abstract:

Lipids are key componentsn biological systems,acting as a structuralelementof
cells and being responsiblefor signalling and storing energy. As surface active
compounds ipids canself-assemblatsolid surfacessintactvesiclesor lipid sheets
Understandinghow lipids interactwith materialsandwhatis theirrole in determining
the physiological

responseto a biomaterial will contribute to our ability to prevent undesirable
bioresponses Carbon materials, nanomaterialsand coatings are currently under

intense studyfor biomaterialand biodeviceapplication$; herewe reporta studyon

the interactiondetweenmodel lipidassemblieand carbonsurface. The adsorption
of phosphatidylcholingPC) / phosphatidylseringPS) liposomesonto amorphous
carbon

surfaces was investigated as a function of pH. We usedInfrared Reflectance
SpectroscopyYIRRAS) measurement® determinewhetherPC/PSliposomesadsob

at carbonswith different surfacechemistryand surfacefree energy.We also used
fluorescencémagingandfluorescenceecoveryafterphotobleachingFRAP)methods
in order to understandthe mode of adsorption,in particular whether liposomes
undergo rupture upon adsorption.Our resultssuggestthat surfacemodification of

carboncanbe usedto tune the mode of adsorption,a result that hasimplications
for applicationsof carbon materialandnanomaterialgn biology.

References:
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Bio-Inspired Active Fluidic Systems based on Stimuli-

Responsive Materials
Diamond, D.*; Florea, L.; Francis, W., Tudor, A.; Breun, D.
Insight Centre for Data Analytics, National Centre for Ser&esearch, School of
Chemical Sciences, Dublin City University, Dublin 9, Ireland.

Abstract:

The 1980s vision of loveost autonomous chem/ksensing devices that can function
reliably for years as components of implanted artificial organs, or as lwuibiicks of

widely distributed environmental sensor networks remains unrealised, despite huge
investments in research effort and resources. In the 1990s, it was expected that
microfluidics would provide a solution, by enabling advanced functions likibraabn

and sample processing to be integrated into a small, potentially mass produced chip [1].
However, microfluidics essentially emerged from semiconductor fabrication technologies,
and was based on principles largely borrowed from the hugely sudaessfoelectronics
industry. Today, the dominant use model for cheméb®Nnsor s i s duse once
and while this can be relatively reliable, it normally involves manual sampling and is not a
scalable model [2].

In recent years, the area of stilinresponsive materials has grown rapidly, and many
different modes of action have been demosntrated. In this paper, | will focus mainly, but
not exclusively, on photeesponisve soft gels and mievehicles based on hydrophobic
droplets and show how theould be incorporated into microfluidic systems to replicate
(albeit in a primitive way) some functions of our own biological circulation systems [3].
Through such concpets, it may be possible to create futuristic analytical devices in which
the fluidic system is much more than a means to transport samples and reagents to a
detector. Rather, it becomes an active component in the device, capable of performing
advanced functions like system status checking, leak/damage detection and self
repair/maintenaree  In this manner, it may be possible to dramatically extend the
functional lifetime of anaytical devices far beyond the current state of the art, and make
progress towards relaising the 1980s vision for chersénsors.
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Development of chemically modified screen printed

carbon electrodes for caffeine and mouse IgG detection
Duffy, G.F.*; Moore, E.J.
Sensing and Separation Group, Tyndall National Institute, University College Cork,
Cork, Ireland
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Fig.1. Electrochemical detection of caffein Fig.2. Scheme for the development of
comparisonof bare graphite electrode anc graphene modified screen printed electrode fc
nafion modified electrode (dotted line). the detection as mouse IgG
Abstract:

The use of sensor technology in food analysis has gained a large amount of interest in
recent years [1]. In this work, two different sensing strategies are outlined. Firstly, a
chemical sensor for the detection of caffeine in real samples has bedopddveis
caffeine is an electrochemically active compound it can be detected directly using
voltammetric methods. Graphene oxide, electrochemically reduced graphene oxide and
nafion were then used to investigate the possibility of improving sensor @gnditivas

found that the nafion modified electrode exhibited the best electroanalytical characteristics.
These electrodes were then used in the development of an electrochemical immunosensor,
using mouse IgG as a model analyte. This assay was then reaiipahe conventional
ELISA technique and evaluated for use as a sensor for mycotoxin detection. Mycotoxins
are secondary metabolites produced by a range of fungi and molds which have been linked
to mutagenicity, teratogenicity and carcinogenicity in lams Screen printed carbon
electrodes have been used in this work because of their low cost which makes them a viable
solution in industrial applications [2].
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Development of a Biosensor for the Real
Time Neurochemical Monitoring of Superoxide

Doran, M.M."; Finnerty, N.J. and Lowry, J.P.
BioAnalytics LaboratoryDepartment of Chemistry, Maynooth University, Maynooth,
Co Kildare,

Abstract:

Superoxide aniof0y) is the primary species of the reactive oxygen species (ROS) and is
generated as a reduced intermediate of molecular oX¥g€s in biological samples lies
within the narrow range of 5200nM4.  When t heir production exce
ability to deal with these potentially cytotoxic species a variety of pathological conditions
may occuincluding stroke, cancer and neurodegeneratiohhe objective of this research

is the development of a novel biosensor to detegt UBing long termin-vivo
electrochemistry (LIVE). LIVE requires a micro sensdo¢amplanted into a specific brain
region and local changes in the concentration of substances to be monitored with sub
second time resolutions over extended periods (FigurExperiments were performed
using a standard three electrode cell consistirmjpwbrking reference (Saturated Calomel
Electrode (SCE)) and an auxiliary electrode (silver wire) in 5mL of Phosphate Buffer
Solution (pH 7.4) containing 0.002U of xanthine oxidase in a glass electrochemical cell.
Experiments were performed using consfastential amperometry (CPA) at +700mV vs.
SCE.The optimum sensor design thus far is Pt/SOD/0.5%GA/2%PEI which has a linear
region slope of 0.91+ 0.06 nA/uMh (= 17) showing that this sensor displays a high
sensitivity to superoxide at physiological levels

B cm

Pt/Ir (90%/10%) wire Teflon Insulation Solder Gold Clip

Figure 1: A microsensor suitable for neurochemical monitoring of superoxide
References:
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Improved High Temperature Stability of Anatase TiO>

Photocatalysts
Fagan, R.*; McCormack, D.E.; Hinder, S.J. and Pillai, S.C.
Dublin Institute of Technology
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Figure 1. Schematic of the mechanism of Fj@otocatalysis.

Abstract:

Among thethree common phases IO (anatase, rutile, and brookit#)e anatase form

is reported to be the best photocatalyst due toripeoved chargearrier mobility and the
greater number of surface hydroxyl groupée anatase to rutile transiian titania
photocatalysts usually occurs at a temperature between 600 °C to 7@e¢#€lopment

of a high temperature stable (alo®000 °C) anatase phase is important for various
environmental application®.g.self-cleaning ceramic tiles, anatnicrobial sanitary wares
etc), which require the use of very high temperatures during their processing 3stages.
Modification of the TiQ structure to increase the efficiency of the material is important
Modified TiO. can differ from standard Tidn several ways including crystalline phase,
light adsorption, surface structure, rate of electrole recombination and adsorption of
substratesThe addition of dopants to alter the bagap of anatase tdlaw the utilisation

of visible light (40 %) compared to UV light{8%) of the solar spectrum is studied. It is
possible to develop quite different Ti@aterials by variation of parameters such as dopant
type, dopant ratio and calcination temperatuen& dopants of interest to be discussed
are nitrogen, fluorine, phosphorous and carb®he samples prepared at various
concentrations of dopant were characterised using XRD, RamaiR f&nhd diffuse
absorbance spectroscopy. The photocatalytic activityhef materials prepared was
investigated by measuring the decomposition rates of a model compound, Rhodamine 6G,
using simulated solar irradiation.

Email: rachel.fagan@mydit.ie

1. Banerjee, S.; Dionysiou, D. CRjllai, S. C.Appl. Catal. B Environ2015 176-177, 396 428.
2. Pillai, S. C.; Periyat, P.; George, R.; Mccormack, D. E.; Seery, M. K.; Hayden, H.; Colreavy, J.; Corr, D.; Hinder,
S. J.J. Phys. Chem. C2007, 111, 16051611.

3. Padmanabhan,S.C;Rili , S. C.; Colreavy, J.; Bal akrishnan, S.;

Hinder, S. J.; Kellys, J. MChem. Mater2007 19 (18), 44744481.
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Mechanism and Kinetics of Advantaged Biofuels

Synthesis from D-Fructose
Flannelly, T.; Leahy, J.&nd Dooley, S.
Department of Chemical and Environmental Sciences, University of Limerick.

Abstract:
The advanced lignocellulose derived biofuel candidates, ethyl levulinate -atib>gy 5
met hyl furfural , afruetopgragnose @racsosey ie d coidensesh U/ b

phase homogeneous ethanol system catalysed by hydrogen cations. The detailefd study
the dfructose hydrolysis mechanism is important as it is a recognised-bettkespecies,
connecting lignocellulose derived glucose to the feasible production of biofuels. A
mechanistic comprehension is pursued by detailed measurements of the reactant
intermediate and product species evolved with time, as a functiosgB5a:KD.09 M, 0.22

M, 0.32 M) and dructose concentration (0.14 M, 0.29 M, 0.43 M), also considering the
addition of water to the ethanol media (0/100, 12/88, 24/76 weight 9f)ictbse, 5
hydroxy methyl furfural, Sethoxy methyl furfural, ethyl levulinate, and ethyl fructoside
species, are quantified as major species fractions, summing86 %5 of the initial d
fructose mass.

This information and pertinent findings from the lgkmre are utilised to assemble
incremental mechanistic propositions, to account for the synthetic system. Ten empirical
reactions are considered, assuming a first order relationship to the hydrogen cation
concentration for each. To test each mechanistipgsition, these reactions are assembled
into massconserved chemically authentic kinetic models and empirical rate constants are
derived for each of the chemical reactions considered. The model indicatedrtiwabse

is unlikely to undergo direct hydseis to 5hydroxy methyl furfural and that the reaction
pathway likely proceeds through a stable (fructofuranose or anhydro fructofuranose)
intermediate. This study notes that detailed investigations of the initial fatérwdtdse
reaction in ethanol irhits further mechanistic comprehension.

Using the reaction mechanism, for the optimal condition studied, the synthesised fractions
of ethyl levulinate, Eethoxy methyl furfural and-Bydroxy methyl furfural, considered as

fuel components, achieve avolamh r i ¢ e ner g ycomusod kgnl)iols3822t% on ( seH
with respect to the ethanol consumed, indicating the technical viability of the process.

Email: Thomas.Flannelly@ul.ie
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Derivatised Phens: The Quest for New Anti-Tuberculosis

Drugs
Ahmed M.*, McCann M.
Department of Chemistry, Maynooth University, Maynooth, Co. Kildare.

dione-INH INH dione diazo-phen

Fig 1: Reaction of INH with dione to give dioAlBlH and diazgphen.

Abstract:

Tuberculosis (TB),caused by the bacteriufdycobacterium tuberculosis;auses 1.7
million deaths annuallly. TB treatment comprises of a mixture of isoniazid (INH),
rifampicin, pyrazinamide and ethambutol, administered over six months. The prevalence
of multidrug resistarTB (MDR-TB) and extensively drug resistahB (XDR-TB) strains

have accelerated the search for low cost drugs with improved efficacies and reduced side
effects.

Recently, we have synthesised an array of manganese(ltphgk@nthroline complexes
which extibit anti-M. tuberculosisactivity in the nane to micromolar rangé. A
continuance of this work is presented here. Details of the synthesis and characterization of
two novel organic metal chelating ligands (Fig. 1) formed by reacting INH with 1,10
phenathroline-5,6-dione (dione). Preparation of the Mn(ll) complexes will also be given.

References:

1 World Health Organisatiorf.uberculosis Fact Sheet, 20\ ailable from:
http://www.who.int/mediacentre/factsheets/fs104/en/. Accesdtillay 2015.

2 McCann, M., Devereux, M. et al. Unpublished work.

Email: MUHIB.AHMED.2011@mumail.ie

49



Maynooth
University _ . . : -
National University 67" Irish Universities Chemistry Research Colloquium

of Ireland Maynooth

Bi smuth Hydroxamic Acid Compl exes:s
Hpyl Agent s
Keogan DM*, and Griffith DM},

Centre for Synthesis & Chemical Biology,
Department of Pharmaceuticahd Medicinal Chemistry, RCSI, Dublin 2, Ireland

Abstract:

Helicobacter pylori is a microaerophilic and neutralophilic Gram Negative bacterial
pathogen that colonises the human stomach and is associated with gastrointestinal disorders
including dyspepsiapeptic ulcers and is the strongest known risk factor associated with
gastric cancer. Recently H. pylori has been associated with a growing number of
extragastric conditions such as iron defici
disease. Rates #&f. pylori infection are currently estimated to be3®% in industrialised
nations and up to 80% in developing countries.(1) This bacteria utilises a process called
acid acclimati on, i n which the Urease enzym
ability to colonising the harsh environment of the stomach

The continuing rise in antibiotic resistance has caused a marked decrease in the efficacy
of standard first line treatments for H. pylori and despite concerted effort to select suitable
drugs andailor parameters such as dosage, dosing intervals and treatment duration an
effective treatment regimen for H. pylori has not been established yet. There is therefore
an urgent need to develop novel strategies for effectively combating H. pylori.

Progress in relation to the development of novel bismuth hydroxamic acid complexes as
potential antiH. pylori agents will be reported. These compounds will target H. pylori via
two independent mechanisms; the walbwn bactericidal activity of bismuth(llipns and
inhibition of urease via hydroxamic acids.

References:
1 Keogan DM, Griffith DM. Molecules. 2014; 19: 15285297.

Email: donalkeogan@rcsi.ie
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TOXOR: Design and Application of an Electrochemical

Toxicity Biosensor for Environmental Monitoring
06 Ha'r, Bempsey, E Seddon, Band McClean, 5

1. Centre for Research in Electroanalytical Technology (CREATE), Institute of
Technology Tallaght, Dulsli24
2. Centre for Microbial Host Cell Interaction (CHMI), Institute of Technology
Tallaght, Dublin 24
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Figure 1 Electrochemical measurement of toxic GdiSing TOXOR Biosensor

Abstract:

Here we present design and assay methodology for a novel electroahgiogensor with the view

to assess cytotoxic effects of key chemicals. The device is based on mammalian cells as the
biological recognition agent (A549 human lung epithelial cells) and measurement of changes in
cellular enzyme (acid phosphatasa&P) following exposure to toxic chemicals. AP catalyses the
de-phosphorylation of 2xaphthyl phosphate terzaphthol (determined by chronocoulometry) and

is indicative of metabolically active cells. Immobilised living cells exposed to pentachlorophenol,
cadmum chloride and nickel chloride exhibited a decrease in AP activity which enéllg®0

% reduction in enzyme activity) values of toxic chemicals to be determined by electronic detection
(Fig. 1). The biosensor has also been employed for nanotoxicigring applications with
mercaptosuccinic acid coated CdTe quantum dots employed as a model nanotoxin. At present
work is underway to improve the storage stability of the biosensor by employing fish cells as the
biological recognition agent. It is eésaged that this device could be exploited in the screening of
industrial and environmental toxins and has potential in pharma/drug testing applications.

Email: ohara.tony@gmail.com

53



Maynooth
University _ . . : -
National University 67" Irish Universities Chemistry Research Colloquium

of Ireland Maynooth

| mpl antable pH sensors for monit
the el derly

Suzanne 0238 Gary McaKenhdaKenneth StantohKaren Twomelr

1 Life Sciences Interface Group, Tyndall National Institute, Dyke Parade, Cork.
2 Centre for Public Health, Queens University Belfast, Institute of Clinical Sciences
Block B, GrosvenoRoad, Belfast, BT12 6BJ.
3 School of Mechanical & Materials Engineering, Engineering Building, Belfield, Dublin

Abstract:
*corresponding author

This research is focused on the development of implantable electrocHzamsEl

oral sensors whickwill monitor oral disease in the elderly (1), by detecting changes in
salivary pH and gingival tissue temperature. This paper describes the characterization
studies which were carried out on both pH sensors in phosphate buffer solutions and
artificial salva (AS). A salivary pH of between 4.5pH and 7.5pH (2), and gingival
temperature between 352@B8°C (3), were identified as the target range of interest for the
human oral environment. The pH sensors used, were a gold electrode with a pH sensitive
iridium oxide (IrOx) layer growrvia continuous cyclic voltammetry (4), and an lon
Sensitive Field Effect Transistor (ISFET) probe (5). Sensor measurements were recorded
in solutions of varying pH and temperature. An ISFET probe was then implanted into a
protolype denture and fested in AS, at varying pH levels and temperatures. The
implanted ISFET probe responded linearly but at a lower output potential than the non
encapsulated ISFET. Normalisation of the output data could be carried out during signal
proceessing design to account for this error. This study demonstrates the suitability of ISFET
and gold electrode pH sensors for incorporation into implantable oral sensors.

References:

1. Thomson WM, Ma S. An ageing population poses dental challeBgegapoe Dent J 2014Dec;35:3 8.

2. Watanabe T, Soeda W, Kobayashi K, Nagao M. The pH value changes in the periodontal Boltketkyo
Med Dent Univ199643(4):67 73.

3. Kung RT, Ochs B, Goodson JM. Temperature as a periodontal diagddStis.Periacdontol 1990
Sep;17(8):55763.

4. Hu J, Abdelsalam M, Bartlett P, Cole R, Sugawara Y, Baumberg J, et al. Electrodeposition of highly ordered

macroporous iridium oxide through selésembled colloidal templatesMater Chem2009Jun
3;19(23):38568.

5. PourcielGouzy ML, Sant W, Humenyuk |, Malaquin L, Dollat X, TeryBeyer P. Development of pH
ISFET sensors for the detection of bacterial acti@gns Actuators B Che2004Sep 29;103(12):247 51.
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Vapour phase methods for inclusion of inorganic
materials into block copolymer patterns

Giraud, E*.; Ghoshal, T.; and Morris M A.

Department of Chemistry, University College Cork and AMBER, Trinity College Dublin

TiO2 nanodds formed by vapour phase inclusion into alPBEO nanopatterns

Abstract:

Block copolymers are macromolecules where distinct chemical blocks are present and are
covalently linked. If the blocks are substantially chemically different, these systems will
phase separate. However, the phase separation is frustrated by the chemical bonds between
blocks ensuring that the phase separation occurs into distinct nanopatterns that minimize
interactions between blocks. This form of ssBembly is known as microgse
separation and in favourable circumstances can yield arrangements at substrates that have
close to lithographic dimension and periodicity. This has led to these materials being seen
as potential solutions to scaling challenges in the microelectiaication industry.

However, the pattern has little practical use and must be converted into an inorganic
structure be either pattern transfer (using the pattern as a mask) or by selected inclusion
into one of the blocks where the polymer acts as al&@spHere we report work on the
polystyreneb-polyethylene oxide (RB-PEO) as a template for nanodimensioned2TiO
formation. Using volatile titanium precursors, titanium ions are selectively introduced into
the PEO block of weltlefined PSh-PEO struatres. Simple UVozone exposure renders

an inorganic mimic of the polymer pattern. By control of exposure time, temperature and
humidity, fidelity between the titania structure and the original BCP pattern can be defined.
This work reports the details dfie methodology and the structural and spectroscopic
analysis of the nanopatterns.

Email: elsa.c.giraud@gmail.com
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Pol ymorphism in two Model Acti Ve

| ngredi ents
Naghmeh Kamali,* Marwah Aljohani, Patrick McArdle and Andrea Erxleben
School ofChemistry, National University of Ireland, Galwasegland

Abstract:

Polymorphism is the ability of a compound to appear in two or more crystalline structures.
Different polymorphs have different physical and chemical properties due to differences in
the dmension, shape, symmetry, and void volumes of their unit cells. Differences in the
packing properties and intermolecular interactions lead to differences in mechanical
properties. Thus, polymorphism is extremely interesting and relevant to the pharo@ceuti
industry because it can directly affect properties such as solubility, stability and
bioavailability of active pharmaceutical ingredients (APIs).

In this study we studied the polymorphism of two model APdamiobenzoic acid and
benzamidinium salt€P?-aminobenzoic ac{@PABA) has been selected in this study as it
contains CO(OH) and NHunctional groups that can donate and accepbhids. PABA

has two different polymorpha, (needles) antl (prism shape). The most stable polymorph

isb form, So far there are so difficulties to gettimgprm as pure crystals. In this study we
developed a method to have théorm in pure quality.

2 The amidine functional group (RC(=NH)NH of benzamidine is an important
pharmacophore that is present in a large number of drugs and pharmaceuticals. Amidines
display a variety of pharmacological activities and have different applicétibmsy are

strong bases and are usually protonated undgsigbgical conditions. The positively
charged amidinium group has four protons that can form strong ehssgged hydrogen
bonds. Benzamidinium hydrogen maleate crystallizes as large needles of up to > 3 cm
length. Attempts to influence the crystal hamd size through a change of solvent and the
presence of additives yielded a second polymorph. The formation and conversion of the
two polymorphs by mechanochemistry was also investigatdchanochemistry has
recently been recognized as an attractiitermative to the traditional solution
crystallization method. Ball-milling of benzamidine with sulfamerazine generated
amorphous benzamidinium sulfamerazinate that crystallized to a crystalline that was
different from that obtained by solution crystadiiion.

References:

[1] Harry G. Brittain,Polymorphismnin pharmaceutical solids, CRC Press, 2009 and refs therein.

[2] Sandra Gracin,; Ake C.Rasmusen. Crystal growth& Design 2004, 410033

[3] Perrine, D; Georges, P.; Lancelot, J. &aturni. Agents Chemother. 1995, 39, 3342.; Fuertes,
M. A.;. Chem. Biodivers. 2005, 2, 1387400; NehrbasStuedli, A.; Brun, RAntimicrob. Agents
Chemother2011, 55, 34303445.; Boykin, D. W. Expert Opin. Ther. Patents 2007, 17{ 939.

[4] James, SL.; Adams, C. J.; Bolm, C.; Collier, P.; Friscic, T.; Grepioni, F.; Harris, K. D. M.; Hyett,
G.; Jones, W.; A. G.; Parkin, I. P.;; Waddell, D. C. Chem. Soc. Rev. 2012, 414413

[5] N. Kamali, M. Aljohani, P. McArdle, A. Erxleben, submitted
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| mi dazolium and Pyridinium |l onic
Aci d; Synthesis, Biodegradation a
Prydderch, H."; Ventura S. P. M%; Ghavre, M}; Ferreira, F. M. M; Gongalves, F;
Quilty B3, Coutinho, J. A. B, G p u f; Bak3, A>; Mimmerer, K2 and Gathergood,
N.
1School of Chemical Scienc@&yblin City University, Ireland
2CICECO, Departamento de Quimica, Unisi¢y of Aveiro, Portugal
3School of Biotechnology, Dublin City University, Ireland
4Department of Inorganic and Organic Chemistry, Charles University, Czech Republic
®Institute of Sustainable and Environmental Chemistry, Leuphana University Luneburg,
Gemany
%Department of Chemistry, Tallinn University of Technology, Estonia
Abstract:
l onic liquids (lLs) are often described a

low vapour pressure. However, assessment of their environmental impact is also a
requrement. It is desirable that ILs do not persist in the environment and should have low
toxicity to a broad range of organisms. This is a challenging goal for IL research today.
The work of the Gathergood research group is aimed towards the synthesialgsid ah
biodegradablfe low toxicity ILs? and their applicatioris

The Gathergood group has proposed that using renewable resources to form ILs
could improve the ectoxicity and biodegradability of the compounds. Thus, work has
been carried out on treynthesis of ILs with a biderived cation, namely mandelic acid.
Initially a series of eight ILs from substituted mandelic acid derivatives with imidazolium
and pyridinium headgroups were synthesised. This allowed for the investigation of toxicity
on modfying the heterocycle, aromatic ring substitution, ester group, and proximity of
cation to aromatic ring

Two pyridinium ILs showed low toxicity to all bacteria strains and freshwater green
algae screened against. All eight pyridinium and imidazoliumsHaved low toxicity to
Grampositive and Grarmegative bacteria strains tested against, with a significant range
in ICso values. However they were01’hi gher (1l ess toxic) than
previously reported. Subsequently, a further series of 10 ILs were synthesised directly from
mandelic acid and were evaluated for their antimicrobial toxicity and also their
biodegradability in the Closed Bl Test.

References:

1 Coleman, D. and Gathergood,lihem Soc. Re201Q 39, 600.

2 Ghavr e, M. ; Byrne, O. ; Al t es, L. ; Surol i a, P.
Gathergood, N., Green Chem., 2014, 16, 2252.

3 Ventura, S. P. M.; Gurbis®).; Ghavre, M.; Ferreira, F.M. M.; Gongalves, F.; Beadham, I.; Quilty,

B.; Coutinho, J. A. P. and Gathergood, AICS Sustainable Chemistry & Engineerif13 4, 393.
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Marine organisms as a souese of Db

Soldatou, S*; Tasdemir, D:?and Baker, B.3:3
!School of Chemistry, National University of Ireland, Galway, Ireland
“Marine Natural Products Chemistry Research Unit, GEOMAR Helmholtz Centre for Ocean
Research Kiel, Am Kidfanal 44, Kiel 24106, Genany
3Department of Chemistry and Center for Drug Discovery and Innovation, University of South
Florida, Tampa, FL 33620, USA

Abstract:

Oceans cover 70 % therefore many dudidstven bizen canductdd arcnearine
natural product®ver thelast decades. Cytarabine and vidarabine were the first mdenned

drugs approved by the FDA in 1969 and 1976 respectively and since then four more synthetic
analogues of marine natural products made it to the maiddtough thousands of compounds
have been isolated from marine maorganisms, such as sponges, corals and tunicates, research
studieshave recentlyurned to marine microorganisms due to the difficulty esupply of adequate
amounts of the bioactive substance isolated from marganismsMoreover, research groups are
interested in marine natural products from an ecological point ofiew.

This PhD is focusing on the isolation and structure elucidation of secondary metabolites from
marine macre and micreorganisms with both potential biological activities and ecological roles

in the marine ecosystem. Therefore our research is targeting bioactive secondary metabolites
produced by marine endosymbiotic and endophytic microorganisms likeeribacfungi,
actinomycetes and myxobacteria. Moreover, our studies are focusing on marine natural products
from an ecological point of view particularly on the isolation of chemical compounds from Irish
algal samples and from marine molluscs, associatddalgae. The aim of this research project is

not only the isolation and structural elucidation of secondary metabolites with potential biological
activity but also the comparison of the compounds isolated from the two different marine
organisms. The ulthate goal of this project is to understand the source, function and importance
of the chemical compounds that mediate interactions between the two marine organisms. For
example, antifungal terpenoid glycoside was obtained through biegs&ied isolationfrom a
deepsea holothurianBenthogone rosealrhe organism was collected at a depth of 1579 m in
Whittard Canyon, NE Atlantic Ocean. It was selected for further chemicatuppde tan vitro
biological activities of its crude extract, which includedifangal properties againstandida
albicans and Cladosporium cucumerinumantibacterial activity againsVibrio fisheri and
cytotoxicity against breast cancer cell line MBDMB-231. Antifungal activity again<E. albicans

was selected for monitoring theohissayguided fractionation of the crude extract. The extract was
partitioned in organic solvents and the bioactive aqueous>dulict was submitted to subsequent
reversephase High Performance Liquid Chromatography (HPLC) to yield a pure bioactive
triterpene glycoside. The structure of the aglycone was elucidated'Hisitig, gCOSY, gHSQC,
gHMBC, gTOCSY and ROSEY Nuclear Magnetic Resonance (NMR) spectroscopy. Moreover, the
sugar moieties are currently being analyzed by hydrolysis, derivatization ae vdentified by
GC-EIMS spectroscopy.

References:

1 Martins, A.; Vieira, H.; Gaspar, H. and SantosMarine Drugs,2014 12(2), 1066.
2 Puglisi, P.M.; Sneed, M. J.; Sharp, H.K.; Ritspiliams, R. and Paul, J.\Watural Product
Report$s2014 31, 1510.
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Off to On Switching Cellul ar Upt
FIl uorescent Nanoparticles
Daly, H.C.* and O'Shea, D.F.
Department oPharmaceutical & Medicinal ChemistrirCSlI, Dublin 2
Abstract:
Fluorescence imagin utilizing molecular fluorophores, often acts as a central tool for the
investigation of fundamental biological processes. It also offers huge future potential for
human imaging coupled to therapeutic procedures such as fluorescence guided surgery.
While several new classes n€ar infrared redNIR) probes are currently emergitige
opportunity exists to develop a superseding next generation of smart fluorescent probes
which have both the optimal photophysical characteristics in addition to the ability o
switching their fluorescence signal frasffto onin response to specific biological stimuli.
My PhD research concerns synthesis andtro testing ofnanoparticle/NIR fluorophore
constructs which are capable of switching fluorescence on followihglareliptake but
remains switched off in extracellular environments (Figurbjs permits continuous real
time imaging of the uptake process as extracellular particles aruooescent.
References:
1 Palma, A.; Alvarez, L. A.; Sholz, D.; Frimannsson D . o. ; Grossi, M. ; Qui nn,

J. Am. Chem. So2011, 133(49), 19618
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Nano-Assembly of Molecular Spin Switches
Shannon, S.P.;* Redmond, G.P. and Morgan, G.G.
Schoolof Chemistryand ChemicalBiology, UniversityCollegeDublin, Belfield, Dublin.
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Figure 1. Nanoassembly of Mn(lll) (a) Optical images of nanocrystals at 100 x (b) Dyngimhigchttering
measurements for nanopatrticles in water.

Abstract:

Functional molecular switches have gained considerable interest for their potential
technological applications. As a result the miniaturization of these functional molecular
materials hasden explored to determine if there is any change to their physical properties
at the nanoscale. Spin crossover (SCO) compounds have been identified as possible
candidates for active components in working memory devices due to their capability to
stabilizetwo distinct electronic states, a high spin and low spin configuritidhese

states are switchable in response to external stimuli such as temperature, pressure or light.
SCO compounds can be found among a select grougdi@@actahedral transitiometal

ions, the most prevalent being Fe(ll), Fe(lll) and Co(ll) complexes.

The dimensional reduction of SCO complexes has been observed to have an effect on the
magnetic behaviour of the materi&lsThis is a result of the electronic bistability being
related to the collective behaviour of the SCO centres in the crystalline lattice. We have
shown that the SCO properties were retained for Fe(lll) SCO compfekkse, we now

probe magnetic, electrostatic and conductive properties of rare SCO Ma(hplexes at

the nanoscale. The successful preparation of a series of nanoassemblies was achieved with
Mn(111) SCO complexes, including nanoparticles, nanowires, nanofibers and nanocrystals
some of which as seen in Figure 1.

References:

1. Gutlich P. and Godwin H.Top. Curr. Chem 2004 233, 1.
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Di ffuse Reflectance I nfrared Fc«
Spectroscopy ( BBRItRT S)n afl yrsiIsn o f

El ectrol ysis
Cummirg, D.J% Tumilson, C*®" Taylor, S.F.R; Chansai, $; Call, A.V.% Jacquemin,
JP; Hardacre, C.and Elder, R.H.
aDepartment of Chemical and Biological Engineering, University of Sheffield, Sheffield

S13JD.
bSchool of Chemistry and Chemical Engireg, Queen's University Belfast, Belfast BT9
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Figure 1. Spectra obtained for a symmetric Au|10Sc1CeSZ|Au Solid Oxide Cell (SOC) in
a5 % CO in Ar atmosphere under D.C. polarization at 606 °C.

Abstract:

Co-electrolysis of carbon dioxide and stedas been shown to be an efficient way to
produce syngas however further optimisation requires detailed understanding of the
complex reactions, transport processed degradation mechanisms occurring in the SOC
during operation. Whilst electrochemical measurements are currently condusiag
many analytical techniques can only be usedituand may even be destructive to the cell
(e.g. SEM imaging of microsicture). In order to fully understand and characterise co
electrolysisjn-situ monitoring of the reactants, products and SOC is necessary.

As part of the UK wide £5.7m 4CU project, we are developing a suitesitu analytical
techniques for high tempeiure SOC operation. Diffuse Reflectance Infrared Fourier
Transform Spectroscopy (DRIFTS) is idealifoisitu monitoring of ceelectrolysis as both
gaseous and adsorbed CO anc §fkcies can be detected, however it has previously not
been used for thisyspose.

Figure 1 shows the DRIFTS spectra obtained using a symmetric cell in a Ar/CO atmosphere
at 600°C with varying applied voltages.

References:
1 Cumming, D.J.; Tumilson, C.; Taylor, S.F.R.; Chansai, S.; Call, A.V.; Jacquemin, J.; Hardacre, C.
and Eder, R.H.Faraday Discuss2015 Accepted Manuscript. DOI 10.1039/C5FD00030K
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Chemotactic and EPrcpelotadtl @niSc
Li quid Dropl ets

Francis, W1; Wagner, K?, Beirne S?, Officer D.%, Wallace, G?, Florea, Lt and Diamond, B.
YInsight Centre for Data Analytics, National Centre for Sensor Research, School of Chemical
Sciences, Dublin City Universijtipublin, Ireland
2Australian Centre of Excellence for Electromaterials Science and Intelligent Polymer Research
Institute, University of WollongongVollongong, Australia
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Abstract:

Herein we report the chemotactic and electrotacticmelbelled movement of droplets
composed solely of an ionic liquid (IL), namely trihexyl(tetradecyl)phosphonium chloride
([Ps6,614][Cl]). These IL droplets move spontaneously across the liquid/air interface and
are guided to specific destinations within fluidic systems alohgo@tentration gradients.

The selfpropelled movement of the droplet is due to the controlled reledise [6%,6,6,14 ",

a very efficient cationic surfactant, which is a constituent of the IL droplet.rate of
[Pe6614" release depends on the solubility of the closely associatedn®h in the
surrounding media, as the formation of freegP14* in the aqueous phase depends on the
local CI concentration at the Haqueous boundaryherefore, in Clgradients there is an
unsymmetrical release of surfactant into the solution, which in turn results in a surface
tension gradient around the dropl€his leads to Marangoni like flows which propel the
droplet from areas of low surface tension to high surface ténsion

The required gradients for movement are generated both chemically, by introducing a ClI
source in the systers.g.HCI, NaCl) and elecb-chemically, through redistribution of ions
after application of an electric field. Chemically generated gradients quickly come to
equilibrium and therefore the droplet will cease to move unless more chemoattractant
(source of C) is added. In contrast)ectrachemically generated gradients have increased
lifespan and allow for on demand, midirectional, reversible droplet movement.

This type of triggered surfactant release provides a compelling mechanism for controlling
droplet movement within micfluidic devices, and could form the basis of providing
sophisticated functions such @stectionof chemoattractargources, statudiagnosis and

auto detection/repair of damage.

References:

1 Francis, W.; Fay, C.; Florea, L. and Diamondem. Commurg015, 51, 2342.
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Breaking Bad i Fixing Good: Chemistry in Control
Malachy McCann
Department of Chemistry, Maynooth University

Abstract:

In this talk the chemistry in the popul&Y series, Breaking Bad, is unveiled. School
chemistry teacher Walter White (alias Heisenberg) and his former student, Jesse
Pinkman, are spotlighted cooking crystal meth, dissolving a corpse in hydrofluoric acid,
detonating mercury fulminate and harnaggihe exothermicity of the thermite reaction.
The taming of the unstable nitroglycerine molecule to provide explosive sex will also be
discussed.

Email: malachy.mccann@nuim.ie
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Counterfeit Praotdiuocnt ulsdienngt i Bfrioca d [

Acoustic Resonance Dissolution S
Ni Chrénin,E.; Alfarsi, A.; MC Sweeney, S.; Keating, J.J and Fitzpatrick, D
Department of Chemistry, University College Cork, Ireland

Abstract:

The objective of this work is to demstrate the potential of a new platform technology called BARDS

to discriminate between genuine and counterfeit products, e.g., Cialis, Levitra and Viagra tablets. A
simple dissolution test, taking <3 minutes, is shown to provide reproducible changbs in t
compressibility of the solvent which is unique to a particular tablet formulation. The changes in
compressibility are measured through corresponding changes in acoustic resonant frequencies of the
dissolution vessel. Counterfeit formulations are showmoduce significantly different acoustic
profiles compared to genuine products.

Authentic and counterfeit tablets of the products were measured in duplicate as received using
a BARDS spectrometer. A dissolution vessel containing 25 mL of 0.1M HCI wasdddo resonate
using a magnetic stir bar. Background resonances are observed for 30 seconds beforaddéiaato
from a tipper of a split tablet. The dissolution medium rapidly dissolves the half tablets which results in
outgassing and reproducibléanges in the compressibility of the solution which in turn alters the
resonant frequencies of the vessel.he method harnesses an acoustic effect reported notably by F.S.
Crawford?

Time vs frequency plots were obtained during the dissolution of thets¢ausing dedicated
software. Genuine products are shown to yield reproducible and consistent data indicative of
formulations produced under high specifications. However, counterfeit tablets produce different
acoustic profiles which are less reproducilitéch indicates poor blend uniformity of the formulations.
Different frequency minima in the spectra, as well as the time taken to return to steady state of the
system are all indicators as to whether the material being tested is authentic pharmaceguticals
counterfeits when compared to the control of the genuine drug. Further work is required to produce a
larger statistical dataset of counterfeit products (n=30).

Broadband Acoustic Resonance Dissolution Spectroscopy was shown to differentiate between
gerui ne and counterfeit samples of three prescrip
approach but with high tech implementation to screen suspect products using genuine product as a
reference control.

References:

1. 1Fitzpatrick, D., J. Kris, et al. (2012).Principles and Applications of Broadband Acoustic Resonance
Dissolution Spectroscopy (BARDS): A Sound Approach for the Analysis of CompoundsAnalytical
Chemistry 84(5): 2202210.

2. Fitzpatrick, D., R. Evanslurson, et al. (2013)The relationship between dissolution, gas oversaturation and
outgassing of solutions determined by Broadband Acoustic Resonance Dissolution Spectroscopy
(BARDS)."Analyst 138(17): 5005010.

3. Fitzpatrick, D., E. Scanlon, et al. (20121&nd uniformity analysis of pharmaceutical products by
Broadband Acoustic Resonance Dissolution Spectroscopy (BARD'Shternational Journal of Pharmaceutics
438(1-2): 134139.

4. Fitzpatrick, D., R. Evansiurson, et al. (2014)Rapid Profiling of Enteric Coated Drug Delivery Spheres via
Broadband Acoustic Resonance Dissolution Spectroscopy (BARDSAnalyst 139(5): 100{1106.
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Spin ®ratei ng andpMagabktewitchi
l ron(l I'1) Spin Crossover

Barker, A’; Murnaghan, K.D.; Carbonera, C.; Toupet, L.; Griffin, M.; M. Dirtu, M.;
Desplanches, C.; Garcia, Y.; Collet, E.; Létard, J.F. and Morgan, G.G.
School of ChemistryJniversity College Dublin, Belfield, Dublin 4, Ireland
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Figure 1. XmT versus T for (1 1), showing the LIESST effect on the complex at 10k. Thermal relaxation gfteradiation
at 647.1nm during 2 h, irradiation at 830 nm during 3 hand 12 h¢ ). Structure of the complex cation is shown above the
plot. The first derivative in the iest shows a double step relaxation curve. Tranition

Abstract:

The two step spin crossover in mononuclear iron(lll) complex [Fe(salpm)2]CIO4-0.5EtO0H
(1), is shown to be accompanied by a structural phase transition with spin state ordering on
just one of wo sublattices in the intermediate magnetic and structural phése.complex

also exhibits Thermaland Lightinduced Spin State Trapping (LIESS3nd TIESS¥) and
relaxation from the LIESST and TIESST excited states occurs via the broken symmetry
intermediate phase. Two relaxation events are evident in both experimeetws T(LIESST)

and two T(TIESST) values are recorded. The change in symmetry which accompanies the
TIESST effect was followed in real time using single crystal diffraction. Aftehffeeezing

at 15 K the crystal was warmed to 40 K at which temperature superstructure reflections were
observed to appear and disappear within a 10 000 second time range. Structural and
photophysical results from this and related complexes will be peskent

References:

1 Murnaghan, K.D.; Carbonera, C. ; Toupet, L.; Griffin, Birtu, M.M.; Desplanches, D.; Garcia, Y.;
Collet, E.;Létard, XF. and Morgan, G.GChem.Eur. J.2014 20, 5613.
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Preparation and Characterisatio

Nanoparticles and Application a
Belhout, S.A¥*; Kim, J.Y.%; Hinds, D.T%; Coulter, J.A2 and Quinn, S.3.
! University College Dublin, Belfield, Dublin
2Queens University, Belfast, Northern Ireland

2-50 nm
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Abstact: -

Tailored nanoparticle properties have wide ranging potential in areas of energy conversion,
catalysis, diagnostics, sensing, imaging and therapediiddybrid materials comprising
supported nanoparticles are advantageous as they are easy to handle and manipulate, and also
provide a highly localized concentration of nanoparticles.[2] An eloquent example of their
application is the use of nanoparticles radiosensitizers in cells.[3,4] For diagnostic and
therapeutic applications the use of a support offers additional avenues for targeted delivery in
vivo. Though a variety of methodologies exist to prepare robust composites using gels, polymer
networks, ncelles, microspheres, achieving a controlled, reproducible and scalable coating
remains a key challenge.

The Quinn group is interested in the preparation of supported metal nanoparticles with a high
and uniform loading and the application of these ltybmaterials as radiosensitizers. In this
study the preparation of a variety of composites will be presented together with the
methodologies used to quantify the gold loading, as well as the application of these as
radiosensitizers with good dose enhancerfastiors when exposed to radiation.

References:
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Asymmetric Grignard Synthesis
Gilheany, D.G. and Bieszczad, B.*
School of Chemistry, Unersity College Dublin

R3MgX
hiral li L* (1. .
JoL chiral ligand L* (1.0 eq.) OH ees: up to 94%
R1” “R2 > RVk"" R3 yields: up to 99%
toluene R2

-78°C, 15 min-3h
R' - aryl; R?, R3 - aryl, alkyl

Abstract:

Chiral tertiary alcohols constitute an important class of biologically active molechMest
conveniently they can be prepared by a stereoselective addition of organometallic reagents to
ketones. Among organometallithe Grignard reagents present the widest scope and greatest
versatility. However, stereoselective synthesis of tertiary alcohols by direedddiffon of
Grignard reagent to ketones is extremely challenging and most of the successful cases involve
transnetallation using transition metalsTo best of our knowledge, only a single case was
reported to date where high enantioselectivity was obtained in the absence of metals other than
magnesiunt.

We focused our research on development of a general metggadlb, 2addition of Grignard
reagents to arylalkyl ketones in the presence of a new class of chiral ligands. By using
stoichiometric amounts of readily available enantiopure ligarfdt was possible to prepare
tertiary alcohol products with high enargelectivities (up to 94%) and high yields (up to 99%).

The method was found to be general for a range of ketones and Grignard reagents. The chiral
ligandL* can easily be recycled from the crude reaction mixture.

References:

1M. Shibasaki, M. KanaiChem.Rev.2008 108,28532873

2e.g. zinc, J. Ramon, M. YuAngew. Chem. Int. E@004 43, 284287; copper, A. V. Madduri, S. R.
Harutyunyan, A. J. Minnaardngew. Chem. Int. E@012 51, 31643167; titanium, D. J. Ramén, M. Yus,
Tett. Lett.1998 39, 1239 1242

3B. Weber, D. SeebachAngew.Chem. Int. Ed1992 31, 84-86

4A patent application is pending: upon its projected publication in May 2015 the structure of thetigeamdbe
revealed.
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El ectomcbar Ni ckel Oxi de for Smal
Michelle P. Browne*, Hugo Nolan, Nina C. Berner, Georg S. Duesberg, Paula E.Colavita and

Michael E. G. Lyons
School of Chemistry and CRANN, Trinity College Dublin, College Green, Dublin 2

Bleached State

—~L
Reduction Oxidation Sfl

SFI/10/IN.1/12969.

Coloufed State
Figure 2: Bleached and coloured state of Ni©®

Abstract:

Electrochromic materials have the ability to change colour in the presence of an external
voltage. This phenomenon is governed by the intercalation andetealation of small ions
into and out of thenaterial layers? These materials have potential applications in smart
windows and smart devices, due to their low power consumption and high coloration efficiency
(CE)® The development of this technology may lead to a significant reduction in energy
consumption in buildings with a high number of glass windows.

In this study, electrochemically deposited Nfiims were fabricated under two different sets
of parameter& In alkaline media, this oxide can either be transparent (bleached state) draeshilk
brown colour (coloured state); depending on the applied potential, Figure 1.4ntiN&phenomenon
is generally accepted to be governed by the Ni(ll) to Ni(lll) redox rea@idhe electrochromic
behaviour of these materials was investigdig Spectroelectrochemistry. Characterisation techniques
undertaken on these materials included Raman SpectrosceRgy XPhotoelectron Spectroscopy
(XPS) and Scanning Electron Microscopy (SEM). These results reveal that these materials are a low
cost, vable and easily produced alternative to other electrochromic materials currently used in various
applications e.g. smart windows and devices.

References:
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Bor ondicd ADeri vatives for Sugal

Bruen, D.*; Florea, L. and Diamond, D.
Insight Centre for Data Analytics, National Centre for Sensor Research, Dublin City
University, Dublin 9, Ireland.

Dy S Ly Sy
S0, 00, o0,

N* Br- B(OH), N* Br B(OH), N'Br- B(OH), N Br-B(OH),
H,CO 8

HO
* = reported in literature

Abstract:

Several boronic acid (BA) derivatives, suitable foraugensing (see Figure), have been
synthesisediia a onestep nucleophilic substitution reaction from the appropriate quinoline
starting materials and the benzylboronic acid derivatiVee quinoline moiety confers the
fluorescent behaviour of these serssthrough its associated conjugated framework. The BA
moiety of the sensor is known for its strong interaction with diols and hence, the sugar sensing
applicatiort2. On interacting with sugare.g.glucose, fructose and lactose) the fluorescence
emissiom decreases with increasing sugar concentratidme BA sensors reported previously

in the literature (compoundsk 2, 5 and 6, see Figure), have been found to be suitable for
glucose sensing, in the ocular aqueous humour, in which the glucose rangedithyaperson
iS300800 &M, inc#4eas8ial for 2p6'oAshresultyBAsansodsi ab et
have been investigated for glucose sensing when incorporated into platforms, such as smart
contact lenség.

In this present work, novel BA sens@ynthesized for the first time by us (compouBdy 7

and8, see Figure), will be compared to BA sen%an terms of their fluorescence, sensitivity

to sugars and glucose sensing range.

References:
1 Ramachandram, B.: Lakowicz, J.R. and Geddes, &hixnal of Fluorescenc®004 14(5), 617
2 Ramachandram, B.: Lakowicz, J.R. and Geddes, &nalyst 2004 129, 156.
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Exploring the factors which control enantioselectivity in
copper mediatedCiH i nsertion FrFeaction

diazocarbonyl compounds.
Shiely, A.E.*; Buckley, A.M.*; Ford, A. and Maguire, A.R.
Department of Chemistry, University College Cork, Cork, Ireland.
The tansitionmetal catalysed@ i nser t i o rdiazocarbanyl compoundsfprovitle a
powerful synthetic tool in organic chemistitL.he enant i os el e<liazbbrketo cycl i s
sulfones through asymmetrid B insertion to form Zulfonylcyclopentanonesir$t reported by
McKervey using rhodium catalystéias been extensively explored in recent years by the Maguire
group using copper based catalysts with up to 89%ee.

o N o.0 9
Cu-BOX-NaBARF 2 Cu-BOX-NaBARF N7 IJ\
SO,Ph R, R, S
el O i
7N\
“on R, = CH,CH,CH,Ph 09 © R, =OMe “roh

89% ce R, = Ph R,= CH,CH,CH,CH,Ph 98% ee

In related work, enantioselectivities of up to 98% ee have been achieved for the syntbissis of

t hi opyr adiagob-bxosalfonedvhi | e up to 82% ee was-report
| act a msliadoacetamidd¥Key to success in the enantioselectivel Gisertion is use of the
CopperNaBARFbisoxazoline catalyst systetfi.While the optimal copper source and additive

has been identified, the chemoegio and stereo outcomes of the reaction are found to be strongly
dependent on the structure of the substrate and the bisoxazoline ligand employed. Our continuing
research isdcused on investigating the fundamental aspects of the lg#girate relationship

and how these affect enantiocontrol, with a view to developing new catalysts with broad
applicability.

We report herein the outcome of systematic investigation of thecinop&ariation of each of the
structural elements present, namely the substitukat fRe site of insertion, the substituent on the
carbene carbon (EWG), the nature of the linking chain, the bisoxaline ligand, the counter ion and
the additive. Both ster and electronic effects have been investigated to determine the impact of
each element on the outcome of the insertion in terms of both degree and direction of
enantiocontrol. It is clear from this work that the presence of a sulfonyl substituentcantibae

carbon is particularly effective in leading to high enantiocontrol in these systems.

N Y ﬂ Vi o EYVG = SO,R, PO(OR),, CO,R
Ny 2 Cu-BOX-Additive EWG R'= Aryl, Alkyl
Rl/\/ﬁﬁk EWG ——> Variation of these
o ﬂ‘ DCM, A /, components will be
Rl discussed

Research conducted with support from the Irish Research Council.
1) (a) Davies, H. M. L.; Beckwith, R. B.Chem. Rev2003 103 2861(b) Slattery, C. N.; Ford, A.; Maguire,
A. R. Tetrahedror2010 66, 6681.
(2) Kennedy, M.; McKervey, M. A.; Maguire, A. R.; Roos, G. HIJPChem. Soc., Chem. Commi89Q 361.
3) Slattery, C. N.; Maguire, A. FOrg. Biomol Chem2011, 9, 667.
4) Flynn, C. J.; Elcoate, C. J.; Lawrence, S. E.; Maguire, Al. Rm. Chem. Sd&201(Q 132 1184.
(5) Clarke, L. A.; Ring, A.; Ford, A.; Sinha, A. S.; Lawrence, S. E.; Maguire, 21g. Biomol. Chem2014

12, 7612.
(6) @Slater y, C. N.; Clarke, L. A.; OO0 Mglet2012 23965(b) Ri ng, A. ;
Slattery, C. NPh.D Thesis, NU201Z c ) Sl attery, C. N. ; TettalbeHrene f f e , S. ; M

Asymmetry2013 24, 1265.
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Macrocyclic glucuronic acid derivatives: Synthesis and

investigation of their potential as anti-tumour agents
Chadda, R. * and Murphy, P.V.
School of Chemistry, National University of Ireland, Galway
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Abstract:

Tumour meastasis is responsible for the majority of cancer deaths and development of
inhibitors of this mechanism is considered highly importahtgiogenesis, i.e. blood vessel
growth, is an important factor involved in this process. The blood vessels providetdeeous

cells with the necessary nutrients andr€qjuired, enabling tumour metastasis.

Preliminary results have shown macrolactam glucuroidean inhibitor of angiogenesis in

an inhibitor of breast tumour cell migration. This compound could besidered to be
structurally related to isomigrastatdand quinic acid derivativé prepared at the NIH, both

of which showed inhibition of tumour cell migratidror this reason a variety of analogues of

2 based on glucuronic acid have been prepareslorire cases chelation induced anomerisation
was utilised to generate the macrocyclic compounds adtlonfigurations at the anomeric
centre These molecules have been prepared for testing as inhibitors of both tumour metastasis
and angiogenesis, which will be carried out shortly.

References:
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Overcoming ther mal I nstability

stationary phases by graphene
Choudhury S*, Goemann K, Rodemann T, Connolly D, Paull B, White B.
School of Chemical Scien¢é&ublin City University, Dublin, Ireland

Abstract:

Polymer monoliths in the past have named as the next generation of porous monoliths for
applications in separation science. However, typical polymer monoliths exhibit small pore sizes
(1-2 um). Despite laver backpressures than particulate stationary phases, traditional polymer
monoliths can encounter blockages when presented with complex biological samples.
Polymeric high internal phase emulsions (polyHIPES) are polymer monoliths fabricated using
water inoil emulsions, resulting in a unique pore architecture of voids and interconnecting
windows (Figure 1). The typical pore sizes of this class of polymer monolith range from 10
pum to 100 um, resulting in extremely low operating backpressures and increagadtes

[1].

P
BN
~\ >

UTAS_SU70 1.5kV 8.4mm x7.00k SE(M)

Figure 1. FESEM image of styrewe-divinylbenzene polyHIPE with 33 pm graphene oxide
nanoparticles.

Polymer monoliths are known to have low thermal stabilities of around 200 tC3@J. In

this study to increase thermal stabilisgyreneco-divinylbenzene polyHIPE materials were
formed within 250 pm I.D. fused silica capillary and were modified with varying
concentrations of graphene oxide nanoparticles (GONPs) of ~420 nm in size (Figure 1). The
materials were characterised usir§SEM, TGA and HPLC of alkylbenzenes showed that
addition of GONPs overcame the thermal stability of the materials without compromising its
separation capacity. Highlighting the potential of using GONP modified polyHIPEs as
stationary due to having supertbermal properties.

References:
1 Silverstein M.SPolymer 2014 (55), 304.
2 Essiz S, Sari BAdv. Polym. Tech(2014), 33, 21446.
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Expressiiom samidebl ing of Nitric
Synthase enzymes

Adam Curtin*! Gemma Kinsell3 Fintan Kellehel, John Stepheths

1. Chemistry Department, Maynooth University
2. College of Sciences and Health, DIT
3. Chemistry Department, IT Tallaght

Abstract:

Nitric Oxide, NO, is a vital signalling molecule and is involved inveedie range of biological

processes including neurogenesis, blood pressure regulation and tumour suppression. NO is
produced by Nitric Oxide Synthase (NOS) enzymes freandinine[1]. There are three NOS

isoforms, inducible (iNOS), endothelial (eNOS) and neuronal (nNOS). Over producti@ of N

by nNNOS has been l i nked wi t h a variety 0 |
schizophreni§2] The project aims to develop a selective inhibitor of nNNOS by combining
biological, chemical anth silico methods.

A combination of structure based and ligand based desag been utilised to identify
compounds that have the potential to act as novel nNOS inhibitors. With structure based design,
a homology model of human nNOS was developed using rat nNOS as a template. This model
was used to screen large commercial compadatabases for potential NNOS inhibitors. The
structure based approach was used in tandem with the generation of a pharmacophore, ligand
based design, which was also used to screen the commercial compound databases. This
approach has yielded an arraypobmising compounds which may act as novel human nNOS
inhibitors.

Some inhibitor candidates, identified by tinesilico models as hits, have been synthesised,
while others have been purchased. These compounds have been tested using recombinantly
producel human nNOS and a Griess reagent assay, which measures the levels of nitrites
produced fromL-arginine andthe NOS protein. The nNOS protein has been successfully
produced irE. Coliand purifiedvia Ni-NTA affinity chromatography.
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Conformable conducting material s
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Abstract:

The human skin is a remarkable and complex organ and its purpose is to protect the body from
microbes, help regulate body temperature, and permit the sensations of touch, heat, and cold.

In recent years there have been increasing interest in epidensars/electronics that have

been devised to apply directly onto the skin
(e.g. skin pH, hydration, temperature, glucose levels, etc.).

Epidermal electronics requires conducting materials that can roordad flow with the
mechanics of skin and also deliver good electrical performance. To achieve this, the choice of
materials and processing method is critical and the main aim in stretchable epidermal
electronics is to combine a high loading of a hard mament that is usually conducting (e.g.

ink, carbon nanotubes, fibres, etc.) with the overall mechanics that is dominated by a soft
material for flexibility!

This study on epidermal electronic materials concerns a commercial -peratale silver

paste composited with elastomer to faciliate movement with the skin. This silver
flake/binder/elastomer formulation is scrg@mted onto temporg tattoo paper and applied
directly onto the skin. The behaviour of the resulting tatoos has been studied in terms of its
stretchability, conformability and conductivity.

These new materials have shown promise for for hydration monitoring where capacitive
electrodes were fabricated with these materials. These electrodes could be used to measure the
tissue dielectric constant (TDC) of the skin. The TDC is known to be directly related to the
water content of the skin. A commercial hydration measurementedéMoistureMeterD,

Delfin Tech.) was used for assessing the performance of the newlated capacitive
electrodes for hydration measurements. Preliminary results using a phantom skin model have
shown that these materials have the potential to be ageatk skin hydration over time.
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Abstract:

Wearable sensors have the potential to provide new methods ehvasive
physiological measurement in reahe. This work presents an alternative to the current
clinical measurement of spinal fl exitestns; t he
determined by each clinician, which causes a large tendency towards error [1]. By
implementing a strain sensor as an alternative to the measuring tape currently used, it is
proposed that inteobserver error would be reduced and more consistersuregaents would
be provided over time.

Herein, two types of textile based sensors were tested for use in this application; a
knitted spandex cylindrical structure with integrated carbon nanotubes (CNT) and a flat, knitted
piezoresistive fabric (KPF) knétl with Lycra® [2]. Of each type, numerous samples were
fabricated with varying length, width, core size, tension and knit direction. Each sensor was
tested for resistance changes versus strain in the laboratory where it was clear that KPF sensors
knit under high tension provided accurate and reproducible electrical properties. All varieties
of CNT sensors showed inconsistent resistance measurements over time, rendering them
unsuitable for use of such precise measurements. After calibration, it is guidbas these
sensors can be easily integrated into a wearable device to be used in a clinical setting.
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ImmuncCAP: diagnostic strip design and
rinciple of operation . . .
prificiple cto Figure 1. a) Schematic representation of Immur

a) . . .
S——— CAP, illustrating the structure of a singtdannel
S device and b) showing exploded view of detect
jr mechanism following the competitive immunoas:
L
ho ! protocol for progesterone. Device dimensions; 8!
b) 15 mm (L x W). Channel dimensions;
@ | L74mm W1mmandD 160 um
v i
YYYYYy &
Abstract:

Profitability in the dairy industry is heavily dependent on the accuracy of progesterone (P4)
measurement, with periodic assessment of hormone levels in herds being utilised to determine
the most fertile ovulation time for arifal insemination. Point of care andline instruments,
coupling ELISA techniques with electrochemical detection have been explored in order to
qguantify P4 in bovine milk and serum, yet practical implementation of a sensitive, rapid, low
cost test remam a technical challenge. The Immu@&P device proposed here may be
described as a microapillary biosensor incorporating a tHayer mesofluidic system
involving rapid flow immunochromatography with electrochemical detection based on the
redox activityof nanogold (AuNP} the signalling element of a competitive ELISA format.
Competition between P4 in the sample and AuNP labelled P4 for binding sites on the internal
wall of the antiP4 antibody coated capillary facilitates electrochemical detectionudbfPA
reaching the electrode which is in turn related to the free P4 concentration in the milk sample

(Fig. 1).
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Abstract:

There is a growing demand for improved sensing capabilities for phosphorus in water.
Phosphorus is a growth limiting nutrient. When levels are elevated, excessive growth of algae
occurs, leadig to hypoxic or anoxic waters, and the subsequent death of aquatic animals. Real
time, continuous monitoring is essential for effective management of nutrient levels in a
catchment, by both the detection of pollution events and the identification ofpditiffuse
pollution sources.Low cost sensors increase capacity for the deployment of sensor networks
for diffuse pollution source identification by providing increased spatial’data.

A low cost, autonomous sensor with wireless communications hasdeeefoped for the
detection of phosphate. It is capable of 12 month long deployments. It consists of a waterproof
casing, a sample inlet, a filter to remove patrticles, pumps for fluid manipulation, a microfluidic
chip for mixing of water sample and reagergn LED and photodiode for optical detection, a
microcontroller and communications system for wireless communication of data.

A key challenge in terms of nutrient monitoring is the detection limit required. This work shows
the optimisation of the automous phosphate sensor in terms of sensitivity and the limit of
detection. Optimal wet chemistry and a long optical path length enabled improved sensitivity
and detection limit.
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Abstract:

Enzymatic fuel cells (EFCs) use enzymes as specific catalysts to oxidize glucose at the anode and reduce
oxygen at the cathode, converting chemical energy into electrical power. This specificity of enzyme
catalysts eliminates the need for casings aneti@mmange membranes, making them a good alternative
for traditional metal catalysts in anode and cathodepeostments and has led to renewed interest for
the development of potentially implantable or portable, miniaturized, memlassi&FCs operating

under moderate ambient conditions and on sugars ag-fliel.

There remain, however, significant issues with proposed technology, such as low power/current
outputs, instability of enzymes and incomplete oxidation of fuels, which have thus investigated a range
of studies to improve the performance of EF€S.

Addition of multiwalled carbon nanotubes (MWCINID the enzyme electrode preparation step results

in increased surface area, improved operational output and stability under pseudo physiological
conditions 1% These nanostructures provide a support which acts as a scaffold for improved retention
of enzymes and electreshuttling mediator§ - 12 as reported on by many research groups in recent
years (Tsai et al., 2009; Tran et al., 2011; Zhu et al., 2011; Tasca et al., 2008).

Here we present a comparison of the glucose oxidation responsasopfépared using the previously
optimized relative amounts of components, whilst exchange/compare MWCNTSs with other conductive
and norconductive nano particles in order to investigate if Conductivity of MWCNTSs also help in
current density increase or not
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The Encapsulation of Sulphur in Metal-Organic Materials
with a pcu Topology via Melt Diffusion for Lithium Sulphur

Batteries
Sarah J. Foley*, Michael J. Zaworotko, Kevin M. Ryan
University of Limerick, Limerick, Ireland

Figure 1: a) TIFSIX1-Cu (TiFs(C1oHsN2)2Cu) andb) SIFSIX1-Cu (SiFs(CioHsN2)Cu), with 8 A x 8 A square
channels, viewed along theagis

Abstract:

High energy rechargeable lithium sulphur batteries are regarded as the next generation of
batteries due to their high twetical specific capacity (1675mAh/g). However, this capacity
decreases to zero upon the second cycle as a result of the insulating nature of sulphur and
lithium polysulphide ions. To address this researchers have trapped the sulphur and lithium
polysulphde ions in a porous matrix. Recently, megeganic materials (MOMs) have emerged

as potential candidates for sulphur encapsulation due to their high level of porosity, stability
and modularity.

Here, we report the encapsulation of sulphur within MOMh & pcu topology via melt
diffusior®. Pcu MOMs, TIFSIX-1-Cu (GoH16CUuFsN4Ti)n® and SIFSIX1-Cu
(C20H16CURsN4Si)n*, consist of primitive cubic channels arranged in a 3D network with micro
sized 8A pores, (Fig 1a and 1b). They are good candidates aarscdphode host materials

due to their pore sizes which are small enough to successfully trap the sulphur and lithium
polysulphide ions. They are also large enough to accommodate the lithium ions reaching with
sulphur. The presence of the Copper metadia@pbre edges encourages the sulphur to bind to
the pores more effectively.

Through SEM, PXRD, TGA and BET surface area analysis the presence of sulphur within the
MOM was confirmed.
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The effect of glutaraldehyde on the sensitivity and stability
of glutamate oxidase biosensors

Ford, RB.and O6Neill, R.D.
School of Chemistry, University College Dublin, Belfield, Dublin 4, Ireland.

= GA (crosslinker)

= GluOx (polyanionic enzyme)

—= PEI (polycationic stabiliser)

= PoPD (permselective layer)

D - pt (electrode material)

Figure 3: Schematic representation of our typical biosensor design, showing the electrodeposited polgho-
phenylenediamine (PoPD) on the Pt electrode (1 mm long, 125 pm diameter cylinder), the immobilisation of
glutamate oxidase (GluOx 140 kDa, polyanionic) over polyethylemine (750 kDa, polycationic), and the crosslinking
of glutaraldehyde with the lysine residues located on the glutamate oxidase molecules.

Abstract:

Research into biosensor design for the excitatory aminoLagidtamate (Glu) is currently a
significantarea of study due to the important role Glu plays as a neurotransmitter. It is the most
widespread excitatory neurotransmitter in the mammalian brain, and has been implicated in a
number of neurological disorders such as schizophrenia and stroke. A brasemsscribed

as an analytical device that contains a biological element such as an enzyme (glutamate oxidase
(GluOx) was used here) which is connected to a transducer such as an electrode (Pt here). The
enzyme is necessary because Glu is an el@w@ive molecule and undergoes reactions with
GluOx to produce electractive hydrogen peroxide (HP), which is detected by the electrode,
facilitating the indirect monitoring of Glu. In this work, a biosensor was designed for the
detection of Glu by exploringarious modifications of Pt: polyethyleneimine, an enzyme
stabilisation agent, to neutralise the electrostatic charge of the negative Gin@xpoly
ortho-phenylenediamine as a selectivity layer to block interference from the ubiquitous
interference ag#, ascorbic acid. Glutaraldehyde (GA) was used as a protein crosslinker, which
forms mesHike structures when GA crosslinks with the lysine residues which are present on
GluOx2 The inclusion of GA in the fabrication protocol led to a significant ineréashe
sensitivity and stability of the Glu biosensor.
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Studies on aminophosphonium salts and dynamic kinetic
resolution of aminophosphine oxides
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Abstract:

A methalology for the dynamic kinetic resolution Bfstereogenic compounds, based on the
Appel reaction, has been developed by the Gilheany Research GrouRafgmic P-
stereogenic starting material is converted to rapidly racemising chlorophosphoniu@Ra)ts (

[2]. Reaction of CPS with a chiral auxiliary,i){menthol, gives diastereomeric
alkoxyphosphonium salts (DAPS), which then undergo Arbuzov collapse to enantioenriched
phosphine oxide. The present work applies this method to a new substrate class,
phosplnamides, which required elucidation and suppression of competing pathways arising
due to susceptibility ofilN bond cleavageia HCI.

o tyl 2 C|® o}
oxa cl MenQ,
I )
ph—P—pe —Chloride Ph(’ap/\ _()-menthol Ph’\P(?' . ph’ll:’l"/
lllEt CDCls, \ M€ gase, -15°C, v Me Ambuzov A Me
2 0°C,1h NEL _20n NEt;  collapse/ NEt,
Racemic CPS DAPS elimination  Scalemic

Scheme 1Dynamic kinetic resolution of a phosphinamide

Furthermore, an efficient sthetic and purification technique for a bisaminophosphonium salt
(BAPS) has been developed which gives quantitative ymll high-gradient flash
chromatography and exploiting the unique solubility properties of the BAPS. In the presence
of hydroxide, aqaous solution of BAPS undergo bassalysed proton/deuteron exchange,
which suggests transient formation of an unstabilised phosphorus ylide.

° O NEt O NEt
ci ci
Clg & Et,NH o/ 2 NaOH o/ 2
b —2 > Zp —— _ Zp_
PR ~Me £y pom. PP Me T, PhT R C(HID)s
NEt, 1t1h NEt NEt,
CPS BAPS BAPS

Scheme 2Synthesis of a bisaminophosphonium chloride and subsequent pratendtieexchange
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Abstract:

Azobenzenes have been popular dyes for decades, more recently gaining traction as
photoswitches in biological systerh®ue to their rapid and efficient reversible switching,
biological inertness and significant change in physical properties when switched, they have
been incorporated into a range of biologically interesting molecules. As part of our long term
goal of developing a robust methodology to bind different classes of @ouotes to an
azobenzene core we have focussed on functionalizing the popular photochromic molecule with
a range of sugars. A modular approach to these couplings using nitrile oxide alkyne click
chemistry has been designed. In this poster we will disces®timation of conjugatesand

2 demonstrating that by attaching either the dipole or the dipolarophile to the carbohydrate unit
and the reciprocal functionality to the azobenzene moiety, that azobenmgareconjugates

can be created through a -dipolar cycloaddition.
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El ectroactive Bioresorbabl e Mat ¢
Applications

Hef fernan, M. *, OO6Reilly, E.
Department of Chemat and Environmental Sciences, Materials and Surface Science
Institute (MSSI,) University of Limerick.

Chemically synthesised
electroactive oligomers
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Figure 1. Proposed structure of hybrid electroactive polymer.

Abstract:

During the past decade significant advances have been made indl@pdeant of polymeric
scaffolds for tissue engineering and drug delivery applications. Typical scaffold materials
include cepolymers of lactic and glycolic. While these materials are both biodegradable and
bioresorbable, issues associated with the bi@dkgion process persist including localised
lowering of pH by the acidic degrading monomers (lactic acid and glycolic acid). In tandem
with developments in organic polymer scaffolds, eleatrve conducting polymers have been
found to stimulate and prortethe growth and differentiation of numerous cell types and as
such have been proposed for a variety of applications in the field of tissue engiH&ering.
Furthermore, the ability of conducting polymeric materials to facilitate rapid electron transfer
and immobilise biomolecules is another distinct advantage advocating the use of these systems
in implantable medical devices. Such ele@ontive materials however, are not intrinsically
biodegradable. This major drawback aripesnarily due to the alternai ntgpnd ‘structure
required for charge transporthis work focusses on the fabrication of eleantive yet
biodegradable/bioresorbable polymeric nanofibres, consisting of both conducting and non
conducting polymeric materials. The dual polymer apghmoadopts the use of electroactive
biodegradable linkers as catalysts for nanofiber degradation thereby providing a platform with
significant scope for precise control over degradation rates. In addition the relevancy of this
approach to biomaterial designcurrently being assessed.
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Structural and Vibrational analysis of Metal Phthalocyanine

and Metal Tetraazaporphyrin
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ADbstract:

A series of metal ghalocyanine (MPc) and metal tetraazaporphyrin{M\P) systems were
investigated using high level density functional theory (DFT) calculations and Nisdtation

(MI) spectroscopy. Ground state geometries were predicted by DAWo possible
arrangemets were found to exist; a planar structure exhibitingdymmetry (M = Be, Mg,

Zn, Al"), and a nosplanar Gy structure (M = Ca, Sr, Ba, Cd, Hg, CIAl) with the metal
protruding from the ring. Calculated geometries agree excellently with existing crystal
structure dafd. Group theory allows for a direct correlation of the symmetry blocks of the
vibrational modes of the negplanar and planar structures ag & a subgroup of . A
vibrational analysis has been carried out on MgPg)(Bnd CIAIPc (Gv). Infrared spectra
recorded in cryogenic matrices at 12 K as well as in KBr discs were compared with scaled DFT
frequencies. Raman spectra recorded in KBr discs using a 532 nm or a 660 nm excitation
wavelength were also compared to scaled DFT results. Dddlicgs the vibrational spectra of

both molecules with excellent accuracy allowing detailed mode assignments to be made.
Certain vibrational modes of the nptanar molecules which are optically active in both the

IR and Raman in & symmetry lose activitypon changing to I symmetry. These modes
were investigated using DFT calculations and experimental IR and Raman spectra.
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Kinetic Modelling of Tautomeri sa
during Liquid Phase Acid Hyd
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Figure 1. Modelled tautomeric distribution of fructose as a function of temperature in water (lines) based on **C NMR
experimental data by Kimura et al * (symbols).

Abstract:

The production of o6greendé chemicals is vital
advanced economy. Acichtalysed hydrolysis of lignocellosic dexd sugars has been
identified as a key process for the synthesis of platform chemicals sudhmydsokxy methyl

furfural and levulinic acid, whose applications include the production of synthetic fuel
components, polymers and more. The reaction mechdnismhexose sugars telydroxy

methyl furfural and levulinic acid is a complex process and fundamental kinetics for such
systems is currently beyond statiethe-art. Yields of 5hydroxy methyl furfural from glucose,

which is the most naturally abunddignocellosic hexose sugar, have been poor to date. A
solution to this problem is promoting the isomerisation of glucose to fructose, which converts
more readily to Srydroxy methyl furfural. As a result of this, it is necessary to develop robust
kinetic nodels for the hydrolysis of fructose, linking fructose to the lignocellosic derived
glucose in a hierarchical mannés part of the first of step in implementing this plan, this
work explores the tautomeric behaviour of fructose and its impact on thimmeaechanism

and rates of chemical conversion in an aqueous system with hydrogen cations as intended
catalyst. Previous studies usitt§ NMR ! and*H NMR 2 have identified five main tautomeric
species of fructos&his data was used to develop a fundamentally grounded numerical model
describing the tautomeric behaviour of fructose. The model was constructed in the temperature
window of 283 K and 440 K and was used to postulate and test realistic chemical kinetic
mechanisms to describe the conversion of fructosehgdsoxy methyl furfural.
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Abstract:

The association of foc Liquids (ILs) with green chemistry has increased substantially due to
their attractive performance properties such as their solvating abHitgsrecyclability, low
volatility, low-flammability, low-toxicity, potential biodegradability and the pifsisty for

their synthesis from renewable resources. However, early generations of ILs such as-the butyl
methylimidazolium [bmim] class, have shown to be recalcitrant to biodegradatadimg for

the need to examine ILs for biodegradability.

Investications into biodegradation should help prevent the synthesis of persistent organic
poll utanttsh eRigdoPyYyBe¥igt concept Blodgrddationecanlbg .
measured by a number of prescribed test metimatisding the Closed Bottle Te€EBT). In

this presentation the results of the

[e]
\\S/O\/\/\/\/

Loy 72% Biodegradiation RN biodegradation screening of a series of

S — . . .
AN woas o = o novel L-Phenylalanine derived ILs using

! I iicos a modified CBT protocdl will be

presented along with analysis, synthesis
and structural elucidation of metabolites
detected by LC/MSfter the test. The ILs synthesised are the culmination of the design lessons
learned within the Gathergood aKdmmererresearch groups from previous generations of
ILs studied>*®

Scheme 1: Readily Biodegradable Imidazolium Octyl Sulphate IL
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Abstract:

Bovine Pericardium is an extensively used biomaterial with uses varying from vascular grafts
to bioprosthetic heart valves. A key reason for the popularity of bovine pericardium is due to
its structural components, of Collagen &yp and elastin and its architecture which are
responsible for its desirable mechanical properties. Like most biological tissues bovine
pericardium is a highly complex structured material. It is -lo@ar, anisotropic,
incompressible and a mulaminatematerial[1]. The tissue has to be rendered-aotigenic,
immunogenic while still maintaining its mechanical strength properties. This is accomplished
through the use of a widely used chemical sterilant organic compound called Glutaraldehyde.
It is a 5carbon dialdehyde that reacts with the amine groups of lysine residues of the collagen
molecules in bovine pericardium. The Glutaraldehyde forms covalent bond crosslinks between
inter and intracollagen fibrils. The treatment reduces biodegradationgemtity, increases

its biocompatibility, makes it nethrombogenic and maintains anatomic integrity and strength
[2, 3]. Characterisation techniques such as Scanning and Transmission Electrordyigros
(SEM and TEM) can be utilised to get an understanding of the architecture and structure of the
tissue while the likes of Differential Scanning Calorimetry (DSC) and Fourier Transform Infra
Red Spectroscopy (FTIR) can give an insight into the degre®sdlinking and the chemistry
involved respectively.
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Abstract:

Metalbased chemotherapeutics are among the most widely used and well known treatments
for cancer. Platinuabased metallodrugs such as cisplatin and carboplatin are used in
approximatey 50% of all cancer treatments worldwide. Their mechanism works by forming
adducts with cellular DNA and inducing apoptosis.

Despite the enormous success of platinum drugs, there are drawbacks associated with their
use including toxicity and resistancTo overcome these drawbacks, new molecular targets
beyond DNA are being actively pursued. Following a rtaltgeted approach developed by
the Marmion Groupg;® we have designed and synthesised innovative metallodrug candidates
in which ligands with eablished antcancer properties have been bound to platinum forming
potentially novel, multfunctional chemotherapeutics which may overcome some of the
drawbacks associated with existing therapies. A summary of our results to date will be
presented.

We acknowledge RCSI for providing funding for this research.
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Abstract:

Metal complexes provide an excellentaghbrm for the rational design of drug
candidates and the prediction and control of the pharmacodynamics and pharmacokinetics of
such compounds. The rational development of metallodrugs that target proteins, though in its
infancy, has enormous potentiahé metal acting as an inert physiologically stable structural
scaffold, can provide improved access to unique 3D diversity space and bind specifically with
proteins of interest by inducing selective interactions between bespoke ligand spheres-and well
chalcterised protein binding sites.(1) Ruthenium can be applied due to its octahedral
geometry, low toxicity, and webstablished synthetic chemistry. (2)

Much research has been undertaken to identify novel biomolecular targets for anti
cancer therapeutic ploitation. HSP7€L is overexpressed in many cancers and is associated
with cancer progression, chemotherapy resistance and poor prognosis as it is thought to provide
cancer cells with a survival advantage by conferring protection against apoptosiscinfjue
senescence and inhibiting autophagy and HSP90 client protein function. (3, 4)

Consequently, we wish to develop inert metal complexes that specifically inhibit
HSP701 as potential alternative treatments for colorectal cancer that could havedntrinsi
acquired resistance. A summary of synthetic chemistry, molecular modelling and molecular
biology results to date will be described.
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K.; ElImes, R B. P.; Williams, C. and Gunnlaugsson, T.
School of Chemistry and Trinity Biomedical Sciences Institute, Trinity College Dublin,
Dublin 2,Ireland

Abstract:

Rutheniumpolypyridyl complexes with extended aromatic ring systems exhibit attractive
photophysical properties and have been shown to bind strongly to DNA through intercalation.
This makes them suitable for a broad range of biolbgigplications: By focusing on DNA
binding we aim to develop novel ruthenitpuolypyridyl complexes that can be used as
phosphorescent dyes for imaging or as photodynamic therapeutic (PDT) agents in cancer
treatment. We have also explored the possibilityfumctionalize gold nanoparticles with
rutheniumpolypyridyl complexes that among others can help with cellular uptake.

Herein we present new rutheniypolypyridyl complexes. We have evaluated their bindings
interactions with DNA by various spectroscofachniques and all were shown to bind strongly

(Kp > 1P MY). The potential use as imaging probes has for some of the complexes been
demonstrated by a dramatic enhancement in their emission in aqueous environment upon
binding to DNA. We have also studi¢gkde behaviour of these complexes in HelLa cervical
cancer cells, determined their cytotoxicity, and explored their ability to act as luminescent dyes
and PDT agents.

References:
1 J. G. Vos and J. M. Kelly, Dalton Trans., 2006, 4869.
2 R. B. P. Elmes, KN. Orange, S. M. Cloonan, D. C. Williams and T. Gunnlaugsson, J. Am. Chem.

Soc., 2011, 133 (40), pp 15865865.

Email: poulsenb@tcd.ie

97



Maynooth
University _ . . : -
National University 67" Irish Universities Chemistry Research Colloquium

of Ireland Maynooth

Lewi s Aci d Cat-Al geed A®OiieVWth on
Unsaturated Al dehydes Using Rut he

Lawlor, D' O6 Connor , C; Schreiber D. F anc
School of Chemistry, University College Dublin, Belfield, Dublin 4.
(e}

©
BArF

CHO

oL m
Abstract: @

The focus of t he Phidedigh prel @yntlgesisoal puthenism basede r a-
catalysts, which exhibit moderate oxygen stability, in addition to an increased rate of substrate
product exchande Such catalysts demonstrate high reactivity in the dehydrogenation of
ammoniaborané, in particu r t-diketimirato complexes, however, this reactivity is

slowed significantly when complexes based on diketone type ligands are employed. It was for

this reason that the mechanism in an alternative catalytic reaction was examined.

A range of symmetria n d a s y rharene rutheniung (I) diketone complexes were
prepared and used i n {tuhsaurated aldeHydes. Narmallycthhesev a t i
types of complexes are prone to sdifheristaionin-situ affording it more difficult for the

reacton to occur at a coordinatively blocked metal centre, thus slowing or even stopping the

rate of conversion. It was desirable for these diketones to have bulky substituents, from which

a comparison in the reactivity of dimerisation could be made versusubstituted groups.

The reactivity of these complexes was compared in the Lewis acid catalyseéAlDazls
reaction between the dienophiles acrolein, methacrolein and the diene, cyclopentadiene, with
high percentage conversions under mild conditidrige selectivity of these catalysts lies
toward the endo adduct in the [4+2] cycloaddition of acrolein with cyclopentadiene and the
promotion of the exo adduct when using methacrolein.
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Novel Dual SOD & CAT mimics: A New Therapeutic Approach?
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Abstract:

Human metabolism generates free radicals and other reactive species such as superoxide
radical @*, hydroxyl radical O¥iand tydrogen peroxide ¥D.. SOD and CAT enzymes
regulate oxidative stress through the dismutation of these damaging species to less harmful
compounds. When oxidative stress is excessive and the enzyme defence is overwhelmed, ROS
induce cell damage through attaaf lipid and protein structures which can lead to disease.
Copper(ll) complexes with square planar geometry Z0N\binding mode have shown anti
candid&-?, antibacterial activity! and cytoxicity® on selected cancer cell lines. Previous
chemical asays have shown these copper(ll) & similar manganese(ll) complexes have
exhibited superoxide, SOD, and catalase, CAT, mimetic adtiVitynflammatory conditions
such as Al zheimerods, arthritis and twwmours &
these copper & manganese complexes could provide a novel therapeutic approach as low
molecular weight biomimetics. A series of copper(ll) complexes containu@p Nonor

ligands have been synthesised. Saccharomyces cerevisiae has been used previusly a
eukaryotic model to determine the SOD & CAT activity of metal complexes with good
result$”1%, In this research, the model has been optimised for less soluble complexes. Using
the BY4741 wild type strain under oxidative stress, this assay has bedop#sl to evaluate

the SOD and CAT mimetic activity of these complexes and their protective effect, if any,
determined.
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Abstract:

Btp is a member of a family of terdentate pyridicentred heteroarortia ligands, which have

been shown to form stable coordination complexes with both transition and lanthanide (Ln(lIl))
metals. In recent times, we have seen that Ln(lll) metals have been used to template the
formation of seassembled supramolecular gyss? The aim here, to further functionalise
thebtpmot i f at opening up a whole new | ibrary
Ln(lll) templated seHassembly growth. A crystal structure of the IEp(3[CFSOs]z was
obtained and the sedfsserbly behaviour upon Eu(lll) addition was successfully using-non
linear regression analysis. There currently exists a great deal of interest in the search for new
materials whose functional properties are different from their monomeric components, thus the
tri-carboxylic acidbtp analogue was synthesised giving rise to the formation of luminescent
metallogels.
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Applications of Superhydrophobic
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Abstract:

A large amount of research in thesarof highly hydrophobic materials has been inspired by
examples from nature, for example the lotus plaeiymbo Nucifera We have developed a
simple methotl for preparing superhydrophobic (SHP) coatings, based on simple room
temperature growth of hieighical nanostructures followed by chemical modification, which
have been widely adopted by fundamental researchers. Here we show examples of how these
coatings can dramatically alter the bulk properties of materials and that these can lead to novel
functionality.

We have demonstrated that application of a SHP coatinfp¢ateexchange system involving
water condensation, such as-@nditioning (AC) units, can dramatically alter the behaviour
observed. Since dropwise (rather than filmwise) condensatmr®) the energy consumed by
latent heat in vaporising of the condensate droplets means that the electrical power required to
produce this output temperature is reduced by up to 20%.

We have also shown how SHP objects exhibit biomimicry in that theygsoagdastron when
submerged underwater. We demonstrate how a SHP sphere replicates thaswiacigg
behaviour of argonauts (op@cean pelagic octopuses), and suggest a mechanism for the
phenomenon of aientrapment by diving bell spiders during nesimation.
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Abstract:

Colorectal cancer is a major cause of death and disease worl@uident treatment options
depend on the stage of the cancer but can generally include surgery, radiotherapy and
chemotherapy.Oxaliplatin, a platinum (Pthased compound for example playsvery
important and well documented role in treating colorectal cancer [1]. The cytotoxicity of Pt
drugs is attributed to multiple mechanisms but primarily their ability to enter cells, hydrolyse
and covalently bind DNA, causing the formation of DNA addu@hese events can lead to
DNA damage responses and ultimately programmed cell death, apofhesitinical efficacy

of Pt drugs is limited however by drawbacks, such as toxicity, but primarily by the high
incidence of chemoresistance (intrinsic or acef) [2]. Since many colorectal cancers are
intrinsically resistant to platinurbased therapies there is an urgent need to develop novel and
innovative therapeutic strategies for combating colorectal cancer. The HSP70 family of heat
shock proteins are hidy conserved molecular chaperones whose expression is increased by
cells in response to a variety of cellular stresses. HSP70 is overexpressed in colorectal cancer,
amongst other cancers, and is associated with cancer progression, chemotherapy eesistance
poor prognosis as it is thought to provide cancer cells with a survival advantad8ip3| is
therefore an exciting and legitimate acdincer target.

Consequently, we wish to develop novel platinum HSP70 inhibitor complexes as potential
treatmentdgor colorectal cancer. A summary of our research to date will be described
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Abstract:

We recentlyidentified two novel putativenetallob-lactamases, (Maynooth IMipenemase 1
and 2) [1], from nospathogenic microorganisms and evaluated their activity towards the three
maj or c Hextansamtibiotiosf[2]. Blthoughoth proteing o0 s s -Eacasnask activities,
comparable to thasreported by weknown MBLs from pathogenic bacteria, we were
conscious thattheinvivoact i vi t y mi g h tlactara hydrolykid. feor tlesmedasofm r o m
we investigated alternative functions in order to understand the physiological role(s) of the
MIMs. We used a databaseining approach to discover related proteins, possessing different
activities. Using MIM1 as a query we discovered two distantly related prot#iesiN-acyl
homoserine lactonase (AHL) AttM frodzhorizhobium caulinodared theAHL AhIK from
Klebsiella pneumonighat possess 44% and 43% similarity, respectivélygether with the
multiple-sequence alignment, showing the conserved residues shared between the MIMs and
the AHLs, we constructed a phylogenetic ttre@address commomdtures between the MIMs

and AHLs.Since the crystal structures are not available yet, we used a homology modeling
approach to generate a model of the putative structures, usinglA#lthe template. The
models built for MIM1 and MIM-2 are then superimped to the structures of wédhown

AHL lactonases and AIM itself, in order to highlight the common features and the
differences. In order to further support our finding, we investigateccdbadytic activities
towards differently substituted AHLs indlpresence of the physiologically relevant Zn(ll),
and other relevant metal ions. Interestingly the plasticity of MIMnd MIM-2, already
observed in the case bflactam antibiotics, is confirmed when AHLs are used as substrates.
Although the data reported here are still provisional, they help to outline the linkage between
the two subfamilies. Indeed the kinetic data provided support our starting hypothesaingdi

thein vitro activity that is comparable with those found in physiologically relevant AHLs. Put
together the data that we present, strongly indicate the possible roles ef BhbiMIM-2 in

the regulation of Quorum Sensing processes in their hgahisms.
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Mi crofl uidic Paper Analytical Dev
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Dublin 9

Abstract:

Cellulosebased filter papers were used as base materials to construct microfluidib aseer
analytical devices (UPADSs) that coupled a separation channel with electrochemical detection.
Channel widths we defined by hydrophobic wax, and gaguttering through a mask was

used to pattern an electrochemical cell at the end of the channel. Printed channel dimensions
were typically 4 mm width x 30 mm length. The physical properties and surface chemistries of
various filter papers were studied with respect to the separation and detection of ascorbic acid
(AA) and dopamine (DA).

Both the porosity (and hence flow rate) aswell as thesiamange capacity of the filter papers
were found to influence the sepaoati Under the conditions used, strong cation exchange filter
paper was found to fully retain DA and so was not detected electrochemically at the end of the
channel. Standard filter papers, depending on the level of oxidative treatment that they undergo,
possess carboxyl groups present on the cellulose fibres that can act as sourcezafaoge.

The capacity of this exchange mechanism was shown to vary dramatically depending on the
filter paper used and could be exploited to separate out AA and DATHAP device was

shown to be capable of detecting laW concentrations of DA in the presence of 1 mM AA.

Email: andrew.murphy229@mail.dcu.ie

104



Maynooth
University _ . . : -
National University 67" Irish Universities Chemistry Research Colloquium

of Ireland Maynooth

A Fresh Approach towamds t he
Di azocarbonyl Compounds

Claire O Brien* and Stuart G. Collins
Departnent of Chemistry, Analytical and Biological Chemistry Research Facility, Synthesis and Solid State
Pharmaceutical Centre, University College Cork, IrelanemEil: stuart.collins@ucc.ie

o o ArSO,N; J\“/u\ o o Q-TsN, < .
R R1 ——
———
e v N, AT N,
CH2C|2 HZO
+ ArSOzNHz + O_TSNH2

Abstract:

a-Diazocarbonyl compoundslay a key role in organic synthesis due to the fact that they are easily
prepared, and can undergo a wide range of chemical transformagi¢ims initial loss of nitrogen. This

is achieved under thermal, photochemical or catalytic conditions and geneyactive intermediates
such as carbenes, carbenoids and carbonyl yides.

There are a number of methods of synthesiairtiazocarbonyl compoungishowever the most
common method for the introduction of the diazo group is by the methodology developed by Regitz.
This involves reacting a substrate such-&eto esters dr-diketones with tosyl azide in dry acetonitrile
using triethylamine or potassium carbonate as a baswjever tosyl azide is an extremely dangerous
transfer reagent and care must be taken when handfifig it.

Despite their usefulness as intermediates and the range of chemical transfonvtatibrisey
can undergo, these compounds are not routinely used in industrial processes, due to the hazards that are
associated with diazwansfer reagents used such as tosyl azide, and also because they are carried out
in harmful and notenvironmentally fiendly organic solvents such as dichloromethane/acetonitrile.
Recently, diazo transfer has been reported in ionic liquids, utilizingstsithiometric quantities of
base’ With this in mind, we decided to take a fresh look at the synthesis and methodskmxt to
g e n e r-ciarod-ketdesters, paying particular attention to doing the reactions in water, using a
catalytic amount of base and utilising the safer polymer bound azide as highlighted #bavre.
extension of this work, using immobilised diazansfer reagents and catalysts incorporated within a
flow chemistry system can lead to these hazards being nullified theaighreactions and cleaner
products (environmental aspect), faster reactions, quick reaction optimization and easyp ftale
produce kilogram quantities).
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Gl ycosyl ated Met al Chel ators as
Al zhei mer 6s Di sease

Reddy, A.*; Velascerorrijos, T
Department of Chemistry, Maynooth University

Abstract:

Al zhei mer 6s disease currently afafdéhis humbemor e t
is projected to grow to 81 million by 204@urrent therapies for the disease are limited and

the sequestration of metal ions in the brain has been shown to be an attractive target for
pharmacological intervention in the disease proéess.

Carbohydrate conjugated prodrugs are a privileged class of compounds for the treatment of
neurological conditiondThe use of carbohydrates as a targeting vector allows the drug to cross
the Blood Brain Barrier by active transpeia GLUT receptors.

A library of metal chelators and thegjlucose conjugated analogues have been synthesised and
their ability to sequester iron, zinc and copper ions in solution has been investigated. In addition
to this the photochemical behaviour of a family of these compounds has been investigated with
the am of developing a novel reporter system for the monitoring of glycosidase enzymes.
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