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This thesis entitled “synthesis of peptides and vitamin D analogues based on micro-flow technologies”
described the development of highly efficient synthetic approaches for multi-functionalized and bioactive
natural products such as peptides and vitamin D analogues based on micro-flow technologies.

In chapter 1 “introduction,” the advantages of micro-flow synthesis compared to conventional batch
synthesis were pointed out. An importance of methodology development for preparation of peptides and
vitamin D analogues which retain a broad spectrum of biological activities were described. Challenges for
highly efficient peptide synthesis were the amide bond formation of sterically hindered amino acids and
highly racemizable amino acids as well as the reduction of waste that was generated from condensing
agents. Isolation, structural features, biological activities and previously reported synthesis of peptide
natural products were described. In addition, an importance and challenges of synthesis of activated
vitamin D analogues and previously reported micro-flow synthesis of vitamin Ds were described.

In chapter 2 “development of a micro-flow amide bond formation based on a concept of rapid and strong
activation of carboxylic acid,” various carboxylic acids were rapidly and strongly activated by triphosgene,
and they were immediately coupled with various amines to afford the desired dipeptides in high yields
without significant racemization. In addition, the synthesis of tetrapeptide containing two sterically
hindered N-methyl amino acids using the developed method was described.

In chapter 3 “total synthesis of feglymycin based on micro-flow technologies,” a total synthesis of
peptide natural product, feglymycin, which contains highly racemizable arylglycines using the developed
micro-flow amide bond formation was described. Development of synthetic methodology for the unusual
amino acid, D-3,5-dihydroxyphenylglycine, via photochemical reaction in micro-flow reactors was also
described.

In chapter 4 “synthesis of vitamin D analogues via photo- and thermal-reactions in micro-flow reactors,”
micro-flow synthesis of four vitamin D analogues including activated vitamin D3 from provitamin D
analogues in satisfactory yields was described.

In chapter 5 “conclusion,” the results in this thesis study was summarized.
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