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Summary of Doctoral Dissertation

Title of Doctoral Dissertation:

Studies on Synthesis of Macrocyclic Compounds Using Photocycloaddition Reactions

Name: Hui Min Zhang

The synthesis of macrocyclic ring systems is an important area in organic chemistry.
Photochemical reactions are also effective approach. This thesis mainly describes sequential inter-
and intramolecular [2+2] photocycloaddition reactions to synthesize macrocyclic compounds, and
comprises five chapters.

Chapter 1 described the background and the recent report examples of the macrocyclic compounds,
and the purpose of this study.

Chapter 2 described the photocycloaddition reactions of polymethylenedioxy-di-2-pyrones with
electron-poor a,w-diolefins The reactions mainly afforded site- and regioselective macrocyclic
compounds, which were seventeen to twenty-four membered rings, across the positions of C5-C6 and
C5’-C6’ double bonds in di-2-pyrones with diolefins. Macrocyclic compounds across the positions of
C5-C6 and C3-C4 double bonds in di-2-pyrones with diolefins were also obtained as minor products.

Chapter 3 described the photocycloaddition reactions of polymethylenedioxy-di-2-pyrones with
electron-rich a,m-diolefins. The reactions gave also site- and regioselective macrocyclic compounds,
which possessed fifteen to nineteen membered rings, across the positions of C3-C4 and C3’-C4’
double bonds in di-2-pyrones with diolefins. The site- and regioselectivies of the photocycloadditions
of di-2-pyrones with electron-poor and electron-rich diolefins were reasonably explained by MO
calculations.

Chapter 4 described the photoreactions of other di-2-pyrones having hydroxyl group between two
2-pyrone rings or tethered by benzene rings with o,w-diolefins. These photoreactions did no give
macrocyclic compounds but afforded carboxylic acid via valence isomer of di-2-pyrone or
intramolecular [2+2] photocycloaducts of di-2-pyrones.

In Chapter 5, the results of this study was summarized.



