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The Colors of Life 
Why is grass green? Why is blood red? The answer to these common questions is directly associated 
with one class of biologically important molecules: porphyrins and their analogues. Porphyrins and 
porphyrin-like compounds, which have the unique beautiful planar macro-ring structures, exist 
ubiquitously in nature and play a range of essential biological functions. Examples to be illustrated in this 
presentation include: 1) hemoglobin in blood for oxygen transport; 2) myoglobin in muscle for oxygen 
storage; 3) chlorophyll in plants for the photosynthetic process; 4) vitamin B-12 coenzyme as an 
essential vitamin; 5) cytochrome P-450 enzymes for cell metabolism; and 6) dismutases, peroxidases, 
and catalases for body protection against various oxidants. In addition to natural porphyrins, chemists 
are capable of synthesizing new porphyrins in laboratory that don’t exist in nature and explore their 
useful applications in various areas. In addition to medicine, pigments, electronics, alternative sources of 
energy generation, and others, the catalytic applications of metalloporphyrins, especially as asymmetric 
catalysts, will be highlighted. The subject of asymmetric catalysis will be introduced with close relation 
to various chiral phenomena in nature and to the importance of chiral molecules in biology and 
medicine. 
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