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The objectives of the proposal outlined in the grant are:  
 
• To design and synthesize the proposed bipolar charge transporting dendrimers with a 

chromophore core.  The linkers in the dendrimers will be either benzyl ether based 
(non-conjugated linkers) or phenylacetylene based (conjugated linkers).   

 
• To study the effect of the shape of the dendrimer and conjugation among the CT units 

upon charge separation and recombination efficiency. Fluorescence quenching 
measurements and time-resolved absorption measurements will be carried out for 
studying the photophysical properties of the proposed dendrimers.  Laser based time-
resolved absorption measurements will be carried out collaboratively.   

 
• To estimate and vary the frontier orbital energy levels of the CT monomer units and 

the chromophores.  These variations will be used for establishing an energy gradient 
within the dendrimers, in order to facilitate the vectorial motion of charges. The 
energy levels will be estimated using a combination of electrochemical studies with 
linear absorption and fluorescence spectra.  

 
During the funding period, we have developed a convenient synthetic methodology for 
non-conjugated benzyl ether based dendrons with triarylamine units as the charge 
transporting building block. We have also incorporated these triarylamine dendrons on to 
a quinacridone chromophore core (part of Objective #1).   The triarylamine units were 
assembled using the palladium-catalyzed C-N bond forming reactions.  The triarylamine 
AB2 monomer units (such as 1) were then assembled into benzyl ether based dendrons 
(e.g. 2) using the protocols previously developed.  The synthetic strategy is outlined in 
Scheme 1. 
 

The chromophore-cored dendrimers such as 3 were synthesized (part of Objective #1).  
This was achieved by treating quinacridone with sodium hydride in DMF followed by 
treatment with the dendrons functionalized with a bromomethyl group at its focal point.  
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Problems were encountered during this attempt.  We were not able to cleanly incorporate 
two dendrons on to a quinacridone core with higher generation dendrons (bigger than G-
2).  We are now attempting to optimize the reaction conditions to achieve good yields.  
Alternatively, we are also developing new chromophore cores with appropriate redox 
potentials and excited state energies, which can be easily incorporated into a dendrimer.  
The steady-state fluorescence and the fluorescence lifetime of the few quinacridone-cored 
dendrimers were determined (part of Objective #2).  The fluorescence lifetime was 
measured in collaboration with Professor Chris Bardeen at the University of Illinois.  
These photophysical studies clearly suggest that the triarylamines reduce the excited state 
of quinacridone.  In order to identify the location of radical cation within the dendrimer 
after excitation, we also incorporated benzidine units that exhibit different radical cation 
spectra. 

 
The frontier orbital energy levels of the quinacridone 
and the triarylamine building blocks were investigated 
by measuring the redox potentials and by estimating 
ΔE0-0 using the combination of linear absorption and 
emission spectra (part of Objective #3).  As part of this 
objective, we had also proposed to synthesize 
dendrimers with a redox gradient, which should be 
useful in guiding the charge migration towards the 
periphery of the dendrimer from the core.  
Accordingly, we have synthesized dendrons with a 
benzidine periphery and various triarylamine interior 
layers (e.g. 4).  We are in the process of incorporating 
these dendrons into appropriate chromophore cores 
and study the photophysical properties. 
 
 
No unexpended funds are anticipated at the end of this funding period. 
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