Introduction:
The goal of our supramolecular research is to create a molecular wire subunit whicl

will transfer electrons over a highly conjugated organic polymer. This unit will wrap
around a metal center thus bringing the metal directly in line with the canjugated
polymer backbone creating a macromolecule, a polymer incorporating metals for
the purpose of transferring energy. This project first requires the synthesis of a
series of ligands followed by the synthesis of the final molecular wire subunit.

Originally, organic polymers did not successfully incorporate metals due to their
linear qualities. The advantage of our structure is that interaction of the metal with
the surrounding ligands is forced through coordination. Once achieved, the electro
flow from exitation will be greatly increased and optimized.| Another facet of this
research is to link these supramolecular systems with hub molecules harnessed
with a fullerene to efficiently transfer electrons.

Steps:
-Construct ligands through synthesis
-Form the linear multimetallic system by incorporating a transition metal into the
backbone of the ligand
-Utilize the supramolecule in solar cell development, in molecular devices and in
computer technology

Figure 1. Old version of the molecular wire.

This goal molecule shows the
result of the ligands
incorporating a metal. This
will then be applied to solar
cell development, molecular
devices and computer
technologoy.

Figure 2. The coordinated molecular wire.

The reaction to synthesize

product 3, the ligand precursor, is

very sensitive to the LDA which is

made from n-BuLi. Asignificant .

amount of the time spent on this

reaction was finding satisfactory - 0
proportions and using fresh n-

BuLi. The reaction is also very
sensitive to temperature and the
atmosphere. So far, three
attempts of this reaction were

N
2-bromo-4-methylpyridine

shown of both the unsuccessful
and successful reactions to show
the starting material remaining
and also trace amounts of it in the
successful reaction.

Reaction 1. Ligand precursor synthesis.

IH NMR of ligand precursor starting materials.
H

H NMR of ligand precursor product.

This reaction utilizes the ligand
precursor (3) to synthesize the -
bipyridine ligand (4). After the N/

reaction is preformed purification  2.4-dibromopyridine

includes filtering through a frit

and column chromatography. e
Although this reaction has been Toluene
successful, the product is difficult e
to purify completely due to the
various other substitutions that
are created in the process.
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Reaction 3. “End-caps’ for bipyridine ligand.
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'H NMR of end-cap product.

The synthesis shown here is the “end-cap” which will be added to each
end of the bipyridine ligand prior to wrapping the molecule around a
metal. To date, this reaction has been successful but is very difficult to
purify. The second synthesis of the actual coupling will be preformed in
future research.

2)RU(CHyCN),Cl,
| b) 2.2-bipyridine

H NMR of starting materials, and initial ligands.

N\

Reaction 6. Inorganic coordination
reaction of the final ligand with a transition
metal (right).

Future Steps:

-Refine the synthesis and purification of the ligand precursor and bipyridine ligand
products

-Couple the bipyridine ligand to the “end-caps”

-Wrap the final ligand around the metal to create the supramolecular system for solar
cell development

-Continue combination chemistry on other systems in order to create various
supramolecules with photochemical applications using hub molecules synthesized by
other members of the Walters Research Group at Northern Kentucky University and the
hub molecules which have been synthesized, shown bglow.

1o u.mm.ms‘mwltm et ot pomes Coodraton ity e 53017, 5707
E.; Gosziola, . : .; Schanze, K. 5., Photophysics of p-Conjugated Metal-Organic Ofigomers:
ndDecllion i sbenen (1 iy Complees Tha Contain Phenyinsathyyne
ramovorks.Progres n icri Chemty 1999, 45, 125,231
b lmsc gﬂma 3P, Octahedral WIWMNMM 2 K B 110 Prenarsivoline Ligard Yook hposcs o Wl Dined g, Joiamal of e Aeierioon
e dic cmnamw..iuﬁ, P Saunage 3P, Synhests o  nea bis porshyi i & Ruphen)Z2+-complexsd 2 2-bpy1cine space. Joueral of e Chemcal Solety, Perk Trnsactins 1 2002,
Y s Procptyss o oo s e Ens Olgomes. Uy of i, Gl 1.

£ st m:n.us. il i o o et . e o ka3 & e, rn

£ oo § s crona 2 auyrgnamwmm ne

e o e O
’U- . ASYmMERric | mulll‘mb:\ﬂl By the alkylation of pseudoephecine glycinamide: mwummnbm\w\qubﬂmm 2002,10,12.
L. Asymmetric synthesis of a-amino acids by the alkylation of WWHI w‘*\m ine and n-boe--aityiglycine. Organk: Syntheses 2002, 76, 57.
“ Ww:mﬂmi properties of polyacetylenic derivatives of benzo- ﬁ T(«w le
cknow dgements
We would like to thank Northern Kentucky University for their support. We would also like to thank
CINSAM and NKU Undergraduate Research Grant Organization for their financial support. A special
thanks to Stacy Conrad, Joel Deye, Sean Goins, James Kareth and Tiffany Tanner for their
contributions to this project.




