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TITLE: Synthesis of high wavelength fluorescent dye molecules based on perylene for potential use as 
biomarkers 

 
INSTITUTION: Boron Molecular Pty. Ltd., Building 2, 500 Princes Highway, Noble Park, 3174 
 
SUPERVISOR: Nurul Quazi  
 
RESEARCH FOCUS:  Synthetic chemistry 
 
RESEARCH BACKGROUND:  
 
Established in 2001, Boron Molecular is a specialist chemical manufacturer. The company was formed around 
a suite of boronic acid patents (both process and composition of matter), originally developed by the CSIRO. 
The company supplies boronic acids and esters for medicinal and materials science development programs. In 
addition, the company sells a variety of precursor molecules that are of interest in the materials science field.  
This includes molecules used in the pharmaceutical industry. 

 
Kardos discovered the first perylene dye in 1913. Perylene is a conjugated planar molecule with five fused 
phenyl rings with strong π-π intermolecular interactions. This leads to its poor solubility in common solvents. 
This poor solubility hindered the recognition of their fluorescent characteristics until 1959. Since then, various 
synthetic routes have been attempted to modify perylene and its derivatives to improve their solubility. These 
dyes have been used as high-performance pigments in a variety of applications such as automotive, textiles and 
other paints. Discovery of peryelene-3, 4:9, 10-tetracarboxylic dianhydride opened a straightforward path for 
the synthesis of perylene dyes, which commonly are perylene-3, 4:9, 10- tetracarboxylic diimides derivatives. 
 
In the use of fluorescent molecules in biological diagnostic applications, the far-red region of the spectrum has 
the important advantages of high sensitivity and little interference from biomolecules. A number of suitable 
fluorescent compounds, commonly polymethine cyanine dyes (which can be attached to biomolecules for 
various applications), have been reported and a C y5TM Labelling Kit is commercially available. However, the 
cyanine dyes have low Stokes shifts (about 20 nm) and suffer from photo-stability problems. Thus, there 
remains a need for additional photo-stable chromophores which can absorb in the far-red region for various 
diagnostic applications in the biological area. Boron Molecular would like to modify the known perylene system 
to provide a chromophore with useful optical characteristics that is capable of being coupled to bio-molecules. 
 
RESEARCH PROJECT:   
 
The aim of this mini-project is to develop and optimise new and scale able routes towards manufacture of 
fluorescent dye molecules derived from perylene, which absorb/fluoresce in the far-red region. Perylene-3, 4:9, 
10-tetra carboxylic dianhydride (see figure below) is the intended starting material for the students to synthesize 
a variety of perylene derivatives, as it offers two regions for structural modifications. The peripheral region is 
referred to as head and tail, whereas the central region is referred as bay region. Structural modification in the 
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peripheral region involves conversion of anhydride group into an imide group with different N-substituents: 
whereas for the bay region, modifications involve substitution at positions 1, 6, 7 and 12.  
 

Perylene-3,4:9,10-tetra carboxylic dianhydride
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The successful applicants will work to manufacture perylene-derived dyes that have different wavelengths and 
improved solubility.  These fluorescent dyes may then be used to tag biomolecules of interest. 
 
NUMBER OF STUDENTS: Two 
 
PLACEMENT  
 
This placement opportunity would suit students with a background in organic chemistry. Placement will be on a 
volunteer part-time basis, within the Boron Molecular building in Noble Park. Flexible work days and hours are 
available to suit student requirements. The placement start date is negotiable (approximately 80 hours work in 
total). Applications are on a first come first served basis. Successful completion of the placement confers 
eligibility for the Monash CC-INV1000 accreditation. 
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Science Industry Placement Program Application Form 
 
 
 

For more information visit  http://www.monash.edu/science/current-students-new/industry-placements-and-career-support 
 
All applications to be lodged in electronic form only, emailed to sci-sipp@monash.edu  

 
Personal details - Please type or write legibly 

 

 
Student ID number 

 
Surname 

 
Given Names 

 
Date of Birth / / 

 

 
 
 

Postal Address for 

correspondence    
 
 
 

Student email address @student.monash.edu 
 

Home Phone number Mobile number 
 

Course details 
 

  Course Name  Course Code   

Major Minor 
Course Start 
Date Current Year of Study 
Expected 

  completion date   
 

Project details 
 
 

Industry partner name  Boron Molecular Pty. Ltd.  
 

Project title Synthesis of high wavelength fluorescent dye molecules based on perylene for potential use as biomarkers  
 

Dates available   e.g. 6 January – 6 March 2017  
 

Working hours available      e.g. 9 am – 5 pm daily   
 
 

Meeting placement requirements 

 
What units have you completed that will make you a suitable candidate for the project? 

 
 
 

What attributes do you have that will make you a suitable candidate for the project? 

mailto:sci-sipp@monash.edu
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Supporting documentation (please attach following documents with your application and tick box below) 
 

0 Curriculum Vitae of no more than 3 pages. 

0 Statement of results (download from WES--official versions are not necessary). 
 

Eligibility 
 
 
 

Eligibility Criteria 
 

To be selected for the Science Industry Placement Program, you need to meet the following criteria: 
 

 
0 Be currently enrolled in a Faculty of Science course, must have completed at least 48 credit points and have no more 

than 48 credit points remaining in the course; and 

0 Demonstrate a preparedness and capacity to complete a minimum of 30 hours or a maximum of 80 hours placement 
at an industry partner organisation without compromising their other science studies; and 

0 Demonstrate work readiness (i.e. we are looking for evidence of personal qualities which equip you to function 
appropriately and autonomously in a professional work environment). 

 
Selection Criteria 
The selection criteria are the ‘best fit’ match between your enrolled course, units you have completed, interest and 
experience with the particular project requirements.  The industry partner has the final decision.  Applicants who are closer 
to completing their course will be given priority if they meet the 'best fit' match.  Please visit the projects section to view the 
projects available. The webpage will be updated as project proposals are submitted by the industry partners. 

 
 

Privacy 
 

The information on this form is collected for the primary purpose of applying for the Science Industry Placement Program 
which includes deciding whether the application will be granted and sending related correspondence. If the form is 
incomplete, it may not be possible for the Faculty to process the application. The information provided by the applicant in this 
form, curriculum vitae and academic may be provided to the industry partner of the project in the event that the student is 
provisionally matched with that industry partner in order for the industry partner to assess the application. 

 
 

All information for the application of the Science Industry Placement Program is managed in accordance to the 
University’s Privacy Policy.  If you wish to access or inquire about the handling of your personal information contact the 
University Privacy Officer:  Privacyofficer@adm.monash.edu.au 

mailto:Privacyofficer@adm.monash.edu.au
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Applicant’s Declaration 

 
I am enrolled in a course belonging to the Faculty of Science and have completed at least 
48 credit points and will have no more than 48 credit points remaining to complete 

 
YES / NO 

I can commit to completion of a minimum of 30 hours or a maximum of 80 hours as 
required by the industry partner without compromising my studies 

 
YES / NO 

I have addressed the selection criteria including my suitability and match to the agency/ies 
and the project/s offered by those agencies in my cover letter 

 
YES / NO 

I understand that no salary will be paid for the industry placement and Monash University 
holds no responsibility for any allowance agreement between the industry partner and the 
student. 

 
YES / NO 

 
On signing the Science Industry Placement Program application form I agree: 

 

1)  That I meet all of the eligibility criteria for the Science Industry Placement Program. 
 

2)  To represent Monash University in a manner that does not compromise the integrity, reputation or 
relationship of the University and Faculty with the participating industry partners in any way. 

 
3)  That information provided by me in this form, my curriculum vitae and academic transcript may be 

provided to the industry partner in the event that I am provisionally matched with that industry 
partner in order for the industry partner to assess my application. 

 
 

Student Declaration 
 

I declare that the information provided on this form and the information given to support my 
application is correct and complete. 

 
I acknowledge that Monash University, Faculty of Science reserves the right to vary or reverse 
any decision on the basis of incorrect or incomplete information. 

 
 
 

Student signature  Date 
 

Received by (print)  Date 
 
 
 

 
 

 
 


