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How to summarize the work?	

Just few number ….	






Porphyrins from a,c-biladienes 



a,c-Biladiene Synthesis 
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a,c-Biladiene Oxidative Cyclization 

A. W. Johnson and I. T. Kay, J. Chem. Soc. C, 1961, 2418.!
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Copper(II) Cyclization Mechanism 

K. M. Smith and L. A. Kehres. J. Chem. Soc., Perkin Trans. 1 1983, 2329. 
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Mechanism - Use Simple Substrate and Avoid 
Paramagnetic Cu(II) 
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Preparative Anodic Oxidation 
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NMR Evidence for Intermediate 

NH

N

N

HN

Me

Me

Me

Me

Me

Me Me

Me

Me

D. Jeyakumar, K. M. Snow and K. M. Smith, J. Am. Chem. Soc. 1988, 110, 8562.	




a,c-Biladiene: 
Electrochemical vs. Metal Cyclization 
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Cyclization Mechanism - Electrochemical 

J. J. Lin, R. T. Holmes and K. M. Smith. J. Porphyrins Phthalocyanines 1998, 2, 363. 
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Other a,c-Biladienes 
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E. Weeth, S. A. Tsao and K. M. Smith. J. Org. Chem. 1997, 62, 4266. 
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Oxophlorin 
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Porphyrin
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Chlorosomal Chlorophylls 
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"Chlorobium" (Chlorosome) Chlorophylls:

Chl-a Bchl-a Bchl-b

Bchls-d Bchls-c Bchls-e



 “650” Series “660” Series 
Band R8 R12 R20 R8 R12 R20 

       
1 CH2CH(Me)2 CH2CH3 H CH2CH(Me)2 CH2CH3 CH3 
2 CH2CH2CH3 CH2CH3 H CH2CH(Me)2 CH2CH3 CH2CH3 
3 CH2CH(Me)2 CH3 H CH2CH2CH3 CH2CH3 CH3 
4 CH2CH3 CH2CH3 H CH2CH2CH3 CH2CH3 CH2CH3 
5 CH2CH2CH3 CH3 H CH2CH3 CH2CH3 CH3 
6 CH2CH3 CH3 H CH2CH3 CH3 CH3 
       

 

Holt’s Assignments for the CbChl 650 
(Bchl-d) and CbChl 660 (Bchl-c)  	


A. S. Holt, in Chemistry and Biochemistry of Plant Pigments, 1965, pp 3-28. 	
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Table: Holt’s Calculated and Smith’s Observed Molecular Weights for 
Pheophorbide Degradation Products from the Chlorobium Chlorophylls 
"650" and "660".  Note that samples from chromatographic bands 1 and 3 
were “not available” according to the Ottawa group (Holt). 

 
 Molecular Ion (m/e)  

Compound Proposed Observed Comment 

    
"650" Series (Bchl-d)    

Band 1 methyl pheophorbide 608 608 √ 
Band 2 methyl pheophorbide 594 594 √ 
Band 3 methyl pheophorbide 594 594 √ 
Band 4 methyl pheophorbide 580 580 √ 
Band 6 methyl pheophorbide 566 566 √ 
    

"660" Series (Bchl-c)    
Band 2 methyl pheophorbide 636 622 ? 
Band 4 methyl pheophorbide 622 608 ? 
Band 5 methyl pheophorbide 594 594 √ 
Band 6 methyl pheophorbide 580 580 √ 
    
 

Mass Spectra of Selected 
Chromatographic Bands (1965) 



Conversion of Chl-a Series Compound 
into a Bchl-c Pheophorbide 

K. M. Smith, G. M. F. Bisset and M. J. Bushell. J. Org. Chem. 1980, 45, 2218. 
K. M. Smith, D. A. Goff and D. J. Simpson. J. Am. Chem. Soc. 1985, 107, 4946. 
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J. Am. Chem. Soc. 1988, 110, 1753. 
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Bchl-d Series Bchl-e Series 
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Isotope labeling of 
protoporphyrin IX 

 



Hemoglobins!
Myoglobins!
Cytochromes!
Catalases!
Peroxidases	
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