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Disadvantages of CO2 and Advantages of CH3OH 

http://students.washington.edu/nofrills/phil.htm 
http://web.mit.edu/newsoffice/2008/fuel-cell-0516.html 

Harmful Effects of Carbon Dioxide 
♦Rising sea levels 
♦Increased drought and wild fires 
♦Stress on forests 
♦Disruption of agriculture 

Methanol Fuel Cell  



Hydrosilylation of CO2  
Catalysed by Ru Complexes 
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Hydrosilylation of CO2  
Catalysed by Ru Complexes 
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Pros and Cons of Ru Complexes for 
Hydrosilylation of CO2 

Koinuma, H.; Kawakami, F.; Kato, G.; Hirai, H. J.C.S. Chem. Comm. 1981, 213-214.  

Pros      Cons 

♦Use of pressure 
 30 Kg/cm2 = 29 psi 

♦Use of heat 

♦Catalysts not efficient 

♦First insertion of Si-H bond 
   into C=O bond 

♦Some catalytic activity seen 



Hydrosilylation of CO2 by Iridium Complex 
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Dppe = 1,2-bis(diphenylphosphino)ethane 



Pros and Cons of Hydrosilylation of CO2 by 
Iridium Complex 

Eisenschmid, T. C.; Eisenberg, R. Organometallics 1989, 8, 1822-1824.  

Pros      Cons 

♦Identified carbon transfer  
 by 13C labeling 

♦Identified the precursor later 
 used to make methanol 

♦Long reaction times of  
 up to 2 weeks 

♦Requires temperature and  
 pressure 



Transforming CO2 to Methane 
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Proposed Mechansim 
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NMR Study of Methane Formation 
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Pros and Cons of Zr Complex 

Matsuo, T.; Kawaguchi, H. J. Am. Chem. Soc. 2006, 128, 12362-12363. 

Pros                Cons 

♦Production of methane 

♦Good yields 

♦Decent Time 

♦Transition metal catalyst 



Activation of TMSCN by N-Heterocyclic Carbenes 
(NHC) for Cyanosilylation of Carbonyl Compounds 
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Proposed Mechanism 
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NCH for Cyanosilylation 

Song, J. J.; Gallou, F.; Reeves, J. R.; Tan, Z.; Yee, N. K.; Senanayake, C. H. J. Org. Chem. 2006, 71, 1273-1276.  
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NHC Utilized in CO2 Transformation to CH3OH 
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Proposed Mechanism 

N NR1 R1
CO2

N NR1 R1

O O

Si H
R

R
H

N NR1 R1
Si O
R

R
H

O

H
CO2

N NR1 R1

O O

Si O
R

R
H

O

H

Si O
R

R
O

O

H

O

H

Riduan, S. N.; Zhang, Y.; Ying, J. Y. Angew. Chem. Int. Ed. 2009, 48, 3322-3325. 



Formation of Methanol 
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NHC Catalysts Variation 
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Solvent Variation 
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Silane Variation 

PhSiH3 >> Ph2SiH2 >> PhSiHMe2 > Et2SiHMe > Et3SiH, Ph2SiHMe, Ph3SiH

No Reaction: Ph3SiH and Ph2SiHMe
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Practicality of the NHC Assisted CO2 Transformation 

CO2 NHC CO2 is still converted to MeOH
Therefore, catalyst is stable in 
oxygen conditions.Silane



So, why do we need  
Carbon Dioxide? 



Oxymoron 

A rhetorical figure in which  
an epigrammatic effect is  
created by the conjunction  
of incongruous or contradictory 
terms.  



Why I Like This Topic 
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Hydrosilylation of Allylamine 
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Square/Diamonds = separate runs 
Red/Blue = alkene 
Purple/Green = silane product  



Hydrosilylation of Amides 
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Hydrosilylation of Aldehydes 



Biosensor Formation 
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