
Rapid Synthesis of a Hydrogenated [60]Fullerene by Dissolving Lithium Reduction 
Andrew Urick, Michael Schmidt, Michael Anderson*and Michael Miller* 

Creighton University College of Arts and Sciences  Department of Chemistry  Omaha, NE 68178 USA 
*Faculty Research Advisors 

ABSTRACT 

Most hydrogen additions to fullerene are accomplished by exposing C60 to H2 

gas under high temperature and pressure; it can also be accomplished, 

however, by reduction via lithium with t-butanol in several primary amine 

solvents, including ethyl amine, methyl amine, and ethylene diamine.1 We 

have performed this reaction, with great success and in high yields, as 

confirmed by both IR and UV-Vis spectroscopy. We now explore the use of 

similar reducing conditions to functionalize buckminsterfullerene with gases 

such as sulfur dioxide (SO2), nitrous oxide (N2O), nitrogen monoxide (NO), 

and carbon monoxide (CO). 
 

Our goal is to develop efficient and green methods to bond functional groups 

reversibly to the fullerene cage, where they will be stored for later use. 

Hydrogen, a useful gas for energy efficient fuel cells, can easily be stored (not 

so easily released yet!) on the surface of the [60]fullerene according to the 

reaction: 

CURRENT RESEARCH 

INTRODUCTION 

Using the same or similar reaction conditions, we were also hoping to add 

(store) other gases as covalently bond ligands to be released “on demand” in 

the right chemical or physical environments. 

We were very successful in our attempts to reduce [60]fullerene with lithium 

metal. During an attempt add sulfur dioxide, however, we serendipitously 

discovered that we could add hydrogen efficiently without the need for t-

butanol or similar added proton source. Instead the solvent, ethylene diamine, 

acts as the source of hydrogen as is more typical for the reduction of non-

aromatic alkenes in ammonia. This previously undescribed procedure for 

hydrogenation makes the reaction greener as we need one less reagent, 

cutting down on the costs and increasing the efficiently of the methodology. 

Though the reaction with sulfur dioxide was not successful itself, we plan to 

repeat the reaction using a non-protic solvent such as THF or a tertiary amine 

and non-nucleophilic reducing conditions such as a naphthalene catalyzed 

lithiation:2 

RESULTS 

Shown below are the UV-Vis spectra taken of C60 and hydrogenated C60: 

The blue shift of the peaks at ~350nm and ~270nm indicate that the 

conjugated system of the fullerene is broken, suggesting that the fullerene 

has been successfully hydrogenated.3 Shown below is the IR-spectrum of of 

the C60H2n prepared in the manner described in the literature, and the IR-

spectrum prepared in the absence of t-butanol. 

REFERENCES 

1. Zhang, J., Wang, N., Yang, Y., Yu, A., Carbon 42, 2004, 667. 

2. Yus, M., Herrera, R., Guijarro, A., Tetrahedron Lett. 2001, 42, 3455. 

3. Attala, M., Vassallo, M., Tattam, B., Hanna, J., J. Phy. Chem. 1993, 97, 6329.  

= C60H2n 

= C60 

ACKNOWLEDGEMENTS 

with t-butanol 

without t-butanol 

I would like to thank the following for their generous support: 

• My research advisor, Dr. Michael Miller  

• Our collaborator Michael Schmidt and his research advisor, Dr. Michael Anderson 

• The Department of Chemistry and the College of Arts and Sciences 

• Dr. Marty Hulce, for allowing me to do some of this work in his laboratory 


