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In the general introduction, the usefulness of photoremovabls protecting group (PPG) .-
in a wide range of fields is described. Then, the following problems of the conventional
PPGs is presented. Thus, in the photoremovable groups reported so far, planning the
complex‘ and multistep synthetic routes, including the modiﬁcation of the
photoremovable mother framework, have been required for the 'dévelopment of new,
efficient photoremovable groups for new applications and further improvement of the
function of these types of groups. Thus, developing a universal synthetic strategy is
.neede.d. that would allow a platform for photoremovable groups- that have
photochemically versatile reactivities for releasiné various functional compounds
continues to be a challenge. The reasons why the author focuses on the use of 1,4-
naphthoquinoﬁe (NQ) to overcome such a challenge are described from the viewpoint of
its availability, its unique photochemical property, and its multifunctionality for easy
derivertization. ‘

Chapter 1 describes the development of the synthetic method for a new NQ-based
‘ photorefnoVable framework. First, some synthetic plans were made. It consists of the.
nucleophilic 1,4-addition reaction and a hydroxymethyl groups onto the C-3 position
u.sing the subsequent aldbl reaction to introduce. an aryl onto the C-2 position in NQ,
respectively. TJhen, along the plans, the successful results on the synthesis of the new NQ-
based photoremovable framework were summarized. |

Chapter 2 déscribes the conjugation of various functional compounds with the



developed NQ-based photoremovable framework. Alcohols, amines, carboxylic acids,
including an amino acid were successfully conjugated with fhe framework. Fﬁrthermore,
a new diazo compound that is easily derivertized from the NQ-based framework for the
conjugation with phosphoric and sulfonic acids was developed, and various phosphoric
and sulfonic acids were conjugated with the NQ-based framework. |

Chapter 3 describes the verification of photorelease reaction’ of various functional
compounds conjugated with the NQ-based photoremovable framework. It was
demonstrated that the irradiation of light leads to the smooth release of the original
functionalities, such as alcohols, amines, carboxylic acids, phosphoric acids, and sulfonic
acids. Furthermore, based on the formation of byproduct to which the NQ-based
framework is converted after the reaction, the possible feactiqn pathways for the present
reaction have been proposed. '

Finally, the present research is concluded. The outlook and perspecti\}e concerning the

synthesis and application of the present new PPG is described.
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