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Pyrazolines: Biological Activity 

• Antidepressant     • Antibacterial 

• Anticancer     • Antiviral 

• Anti-inflammatroy 

Biological Activity 
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Müller, Steffen; List, B. Angew Chem 2009, ASAP.   



6 π electrocyclization 

Müller, Steffen; List, B. Angew Chem 2009, ASAP.   
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1st Catalytic Asymmetric 6 π Electrocyclization 
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Müller, Steffen; List, B. Angew Chem 2009, ASAP.   



Substrate Scope 

a) Ar atmosphere with hydrazones 1a-n (0.10 mmol) and phosphoric acid 3 (10 mol%) in chlorobenzene (1.0 mL) at 
30 C. b) yield isolated product. c) Determined by HPLC on chiral stationary phase (absolute config. Of 2i determined  
by X-ray structure analysis. d) reaction was run at 40 C. e) 9 d. f) 109 h. g) 60h. h) 36 h. i) rxn at 20 C. j) rxn 50 C. 
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Müller, Steffen; List, B. Angew Chem 2009, ASAP.   



Enones Substrate Scope 
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a)Ar atmosphere with enones (0.105 mmol), phenylhydrazine (0.10 mmol) 
 and phosphoric acid 3 (10 mol%) in chlorobenzene (1.0 mL) at 30 C.  
b) yield isolated product. c) Determined by HPLC on chiral stationary 
 phase d) reaction was run at 40 C. e) rxn run for 24 h at 100 C with 0.11  
mmol enone and 1 (20 mol%). f) rxn run 24 h at 50 C with 0.11 mmol  
enone and N-triflyl-phosphoramide of 1 (20 mol%) as catalyst.  

Müller, Steffen; List, B. Angew Chem 2009, ASAP.   



Catalytic Cycle 

Müller, Steffen; List, B. Angew Chem 2009, ASAP.   



HPLC Analysis 

Müller, Steffen; List, B. Angew Chem 2009, ASAP.   



Supporting Information 
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e.r. = 45:55 



Two Weeks Earlier... 



Catalytic Asymmetric 6 π 
Electrocyclization : Enantioselective 

Synthesis of Functionalized Indolines

Maciver, E. E.; Thompson, S.; Smith, M. D. Angew. Chem. 2009  ASAP.   
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Preparation of Imine 
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Maciver, E. E.; Thompson, S.; Smith, M. D. Angew. Chem. 2009  ASAP.   



Catalyst 
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Sigma Aldrich 
10 g = $95.50 

http://www.sigmaaldrich.com/united-states.html 



Strategic Approach to Asymmetric 
Electrocyclization 

Maciver, E. E.; Thompson, S.; Smith, M. D. Angew. Chem. 2009  ASAP.   



Catalysts Scope 

Maciver, E. E.; Thompson, S.; Smith, M. D. Angew. Chem. 2009  ASAP.   



Substrate Scope 

Maciver, E. E.; Thompson, S.; Smith, M. D. Angew. Chem. 2009  ASAP.   



Substrate Scope 

d) 1 mol% catalyst, e) purified imine 

Maciver, E. E.; Thompson, S.; Smith, M. D. Angew. Chem. 2009  ASAP.   



Catalyst  

Red = -ee 

Maciver, E. E.; Thompson, S.; Smith, M. D. Angew. Chem. 2009  ASAP.   



Substrate Scope 

Maciver, E. E.; Thompson, S.; Smith, M. D. Angew. Chem. 2009  ASAP.   



Substrate Scope 

d) Solvent = toluene/Chloroform 5:1 (v/v) e) CsOH H20, Toluene, -55 C 

Maciver, E. E.; Thompson, S.; Smith, M. D. Angew. Chem. 2009  ASAP.   



Catalyst Model and Enantio- and 
Diastereoselectivity 

Maciver, E. E.; Thompson, S.; Smith, M. D. Angew. Chem. 2009  ASAP.   
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