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 Current	  approaches	  to	  construc9on	  produce	  
significant	  waste	  	  
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Sustainable Reaction Design 

Use	  Renewable	  Star.ng	  Materials	  

Minimize	  Waste	  By-‐products	  &	  Cost	  

Use	  Environmentally	  Benign	  Reagents	  

Our Catalyst 
0.5 g of CuCl 

$0.07 

Typical Catalyst 
16.9 g  of Bu4NIO4 

$56 



Sustainable Reaction Design 
Use	  Environmentally	  Benign	  Reagents	  

Use	  Renewable	  Star.ng	  Materials	  

Minimize	  Waste	  &	  Cost	  

Develop	  Novel	  Chemistry	  
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Stirring and Quenching Column Chromatography Roto-Vaporation

Actual Reaction

Separation and Purification Methods

Extraction

Acylnitroso	  Separa9on	  and	  Purifica9on	  Techniques	  

Technique	  Pictures	  at	  the	  Read	  Lab	  
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Infrared	  Spectroscopy	  (IR)	  
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Nuclear	  Magne.c	  Resonance	  (NMR)	  

 	  1H	  NMR	  (proton	  NMR)	  	  
	   	  used	  to	  determine	  the	  number	  and	  type	  of	  hydrogen	  atoms	  	  
	   	  in	  a	  molecule	  
	   	  	  

Number	  of	  Protons	  =	  Area	  under	  NMR	  signal	  

Types	  of	  Protons	  =	  Number	  of	  major	  NMR	  signals	  
	  (which	  depends	  on	  the	  electronic	  environment	  of	  proton)	  
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Acylnitroso	  Project	  Summary	  	  
 Have implemented green chemistry by using air as the 

terminal oxidant and obtaining water as the only  
     by-product 

 Have gained access to unstable nitroso species and 
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Acylnitroso	  Project	  Summary	  	  
 Have implemented green chemistry by using air as the 

terminal oxidant and obtaining water as the only  
     by-product 

 Have gained access to nitroso species and locked it in a 
ring structure using a Diels-Alder transformation 

 Have used organic chemist’s techniques such column 
chromatography, rotovaporation, and proton NMR to 
separate, purify and identify organic compounds 
respectively 

 Will continue to run Nitroso-Aldol reactions to find out if it is 
possible to construct Carbon-Nitrogen bonds using green 
chemistry 
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