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Introduction : Metalloporphyrins 

What is Porphyrin? 

M = 2H, Mg, Zn et al. 

 Macrocyclic tetrapyrrole in a 18-ˊ aromatic ring 

system 

 

 Four-fold coordination, bind the vast majority of 

   metals (Mg, Zn, Cu, Fe é) 

 

 Three-dimensional architectures created from planar 

   framework (ˊ-stacking, linker connected at meso 

   position) 

Phthalocyanine Corrole 
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Introduction : Cytochromes P450 

Mono-oxygenases 

Major enzymes involved in drug 

metabolism 

Liver detoxification and hormone biosyntheses 
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ref) Chem. Res. Toxicol. 2008, 21, 70 

       Chem. Res. Toxicol. 2010, 23, 1393 



Introduction : Oxidative Reaction with P450 / carbonyl byproducts 

Active species 

Step A Step B 

Step A is the rate-limiting 

step 

Step B is fast, but carbonyl 

compounds are generated as 

the byproducts (Step Bô).  

Step Bô 
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ref) J. Am. Chem. Soc. 2010, 132, 7656  

      J. Am. Chem. Soc. 2003, 125, 3406       



Introduction : Another possible pathway of generating byproducts 

Porphyrinôs metal center behave as a Lewis acid. 

 Stabilization of the cationic species by the broad ˊ-conjugated plane    

 Large ligand 

Itôs possible to contoribute the unique reaction-field. 
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Axial ligand, porphyrin : tunable ref) Inorg. Chem. 1994, 33, 1731  

      J. Am. Chem. Soc. 1993, 115, 4641       



Rearrangement of monoalkyl-substituted epoxides into aldehydes 

7 

stoichiometric amount of LiTMP is the only known method.  

ref) J. Chem. Soc., Chem. Commun., 1994, 2103 



Rearrangement of monoalkyl-substituted epoxides into aldehydes 
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ref) Tetrahedron Lett. 1999, 40, 7243 



Rearrangement of monoalkyl-substituted epoxides into aldehydes 
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ref) Angew. Chem. Int. Ed. 2008, 47, 6638 



Rearrangement of h Σʲ-epoxyketone into 1,2-diketone 
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Ex.) ref) J. Am. Chem. Soc. 1980, 102, 2095 

ref) Synth. Commun. 1993, 23, 1527 



Rearrangement of h Σʲ-epoxyketone into 1,2-diketone 
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Rearrangement of h Σʲ-epoxyketone into 1,2-diketone 
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ref) Chem. Commun. 2002, 2570 



Rearrangement of 2 or 3-substituted epoxide into ketone or aldehyde 
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Ex.) ref) J. Org. Chem. 1996, 61, 1877 

              J. Org. Chem. 1998, 63, 8212 

              Tetrahedron Lett. 2000, 41, 1527 

ref) J. Am. Chem. Soc.. 1989, 111, 6431 



Rearrangement of 2 or 3-substituted epoxide into ketone or aldehyde 
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ref) Chem. Lett. 1996, 1031 



Rearrangement of 2 or 3-substituted epoxide into ketone or aldehyde 

15 



Rearrangement of 2 or 3-substituted epoxide into ketone or aldehyde 
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ref) J. Am. Chem. Soc. 2004, 126, 9554 



Rearrangement of 2 or 3-substituted epoxide into ketone or aldehyde 
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Rearrangement of 2 or 3-substituted epoxide into ketone or aldehyde 
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