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ObjectiveObjective: : The purpose of our research is to synthesize new supramolecular The purpose of our research is to synthesize new supramolecular building blocks and building blocks and 
investigate their photochemical and photophysical properties.investigate their photochemical and photophysical properties.

How are we going to do this?How are we going to do this?
••Create a supramolecular linear directing ligand through a multiCreate a supramolecular linear directing ligand through a multi--step step sythesissythesis
••Incorporate transition metals (such as ruthenium or rhenium) intIncorporate transition metals (such as ruthenium or rhenium) into the ligando the ligand
••Investigate the photochemical and photophysical properties of thInvestigate the photochemical and photophysical properties of the ligand through e ligand through 
spectroscopyspectroscopy

ProblemProblem: Most researchers: Most researchers1,2,3,41,2,3,4 have explored polymers have explored polymers 
((AA) with pendant transition metal complexes.  When excited ) with pendant transition metal complexes.  When excited 
by light, the polymer and transition metal tend to interact on by light, the polymer and transition metal tend to interact on 
their own.their own.

SolutionSolution: Our solution is to directly incorporate : Our solution is to directly incorporate 
the transition metals into the backbone of the the transition metals into the backbone of the 
polymer using a ligand inspired by Sauvagepolymer using a ligand inspired by Sauvage55. . 
This adaptation would be beneficial in enhancing This adaptation would be beneficial in enhancing 
the interaction of the metal and polymer the interaction of the metal and polymer 
backbone which could be seen in the observed backbone which could be seen in the observed 
photophysical properties and making it photophysical properties and making it 
considerably easier to tune the properties of the considerably easier to tune the properties of the 
polymer. polymer. The ability to tune the properties would The ability to tune the properties would 
open the door for these systems to be useful in open the door for these systems to be useful in 
new solar energy conversion systems including new solar energy conversion systems including 
solar cells and molecular wires.solar cells and molecular wires.

What are we trying to accomplish?What are we trying to accomplish?

Synthesis of Model LigandSynthesis of Model Ligand
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Simplified Steps 1Simplified Steps 1--3:3: Synthesis of 3Synthesis of 3--carboxycarboxy--44--hydroxyhydroxy--88--methoxyquinolinemethoxyquinoline

Simplified Step 3Simplified Step 3--55:: Synthesis of 4Synthesis of 4--bromobromo--88--methoxyquinolinemethoxyquinoline

Step 6Step 6:: SythesisSythesis of 4of 4--bromobromo--88--quinolinol quinolinol 

Step 7Step 7--88:: Synthesis of 4Synthesis of 4--bromobromo--77--methylmethyl--1,101,10--phenanthrolinephenanthroline

The current focus of the synthesis is optimizing Step 8.  We areThe current focus of the synthesis is optimizing Step 8.  We are currently working on synthesizing previous currently working on synthesizing previous 
products in order to optimize this step.products in order to optimize this step.

As an alternative route to coupling TMSAs an alternative route to coupling TMS--acetylene to the phenanthroline and then couple 2acetylene to the phenanthroline and then couple 2--iodoiodo--1,41,4--
dimethoxybenzene, we decided to attempt the coupling of 2dimethoxybenzene, we decided to attempt the coupling of 2--iodoiodo--1,41,4--dimethoxybenzene to TMSdimethoxybenzene to TMS--acetylene.  acetylene.  

Spectroscopic StudiesSpectroscopic Studies
Following synthesis of the model ligand and metal ligand complexFollowing synthesis of the model ligand and metal ligand complexes, a detailed spectroscopic study will be es, a detailed spectroscopic study will be 
conducted.  This will help in understanding how the ligand and tconducted.  This will help in understanding how the ligand and transition metal are interacting with light.   ransition metal are interacting with light.   
Along with the methods shown, we will also use Stark spectroscopAlong with the methods shown, we will also use Stark spectroscopy to determine the distance of charge y to determine the distance of charge 
transfer within  the molecule following excitation by measuring transfer within  the molecule following excitation by measuring the change in dipole moment.the change in dipole moment.

Absorption SpectroscopyAbsorption Spectroscopy will be used to determine how will be used to determine how 
the molecules absorb light.the molecules absorb light.

S1

S0
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Emission SpectroscopyEmission Spectroscopy will be used to measure the emission, will be used to measure the emission, 
or light given off, by a molecule.or light given off, by a molecule.
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Transient Absorption SpectroscopyTransient Absorption Spectroscopy will be used to will be used to 
measure the absorption of a molecule that has measure the absorption of a molecule that has 
already been excited to higher excited states using a already been excited to higher excited states using a 
pulsed laser.pulsed laser.

The Next StepThe Next Step

Our next synthetic step, following the synthesis of the model Our next synthetic step, following the synthesis of the model 
ligand, is to use information gained from the above synthesis ligand, is to use information gained from the above synthesis 
to synthesize a dimer ligand, shown at the right. This ligand to synthesize a dimer ligand, shown at the right. This ligand 
could then be used in a could then be used in a SonagashiraSonagashira coupling (as in Step 8 coupling (as in Step 8 
above reaction) to form larger polymeric systems.above reaction) to form larger polymeric systems.
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Synthesis of Step 9 reactant:Synthesis of Step 9 reactant: 22--iodoiodo--1,41,4--dimethoxybenzenedimethoxybenzene

This reaction has been completed successfully to be used as a reThis reaction has been completed successfully to be used as a reactant in Step 9.actant in Step 9.

Alternative to Step 9:Alternative to Step 9: Synthesis of 2Synthesis of 2--TMSTMS--acetyleneacetylene--1,41,4--dimethoxybenzenedimethoxybenzene

1H  NMR of 2-iodo-1,4-dimethoxybenzene
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Following synthesis of the model ligand Following synthesis of the model ligand (11),(11), it will be bound to transition metal centers, such as rutheniumit will be bound to transition metal centers, such as ruthenium
or rhenium.or rhenium.
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a

c

d e

b g

f

*

*

**

*

CHCl3

b, c, d, e, f, g

* Indicates impurities in product.  An NMR of these impurities c* Indicates impurities in product.  An NMR of these impurities can be seen to the right.an be seen to the right.


