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This study focuses on the development of two new molecular tools, photo-affinity probes to identify binding
proteins of glycolipids on living cells and molecular probes to analyze the degradation of a specific glycolipid
by a specific enzyme, for exploring the precise functions of glycolipids. Here, the results obtained in this fiscal
year are summarized.

1. Development of photo-affinity probes
Development of a new photo-reactive group

Photo-affinity labeling is thought to be one of the most powerful and important methodologies for
understanding the molecular interactions. Although identification of transient and weak molecular interactions
such as glycolipids-proteins interaction has been already investigated based on photo-affinity labeling method,
by which some important results were obtained, we believe that development of new type of photo-reactive
probes should be necessary for deep understanding of the glycolipids functions in cells. For this purpose, the
key task is considered to be the development of compact and less hydrophobic photo-reactive group. This fiscal
year, we investigated the photo-reactivity of N-mono-substituted a-ketoamides as one of the candidate structures.
In general, irradiation of N-mono-substituted a-ketoamides induce degradation or intramolecular cyclization,
and thereby they have been regarded as unsuitable functional groups as a photo-affinity probe. Furthermore, the
other major concern is the existence of relatively higher electrophilic keto group, which would induce non-
specific bindings to nucleophilic amino acids such as lysine and cysteine. We prepared several N-mono-
substituted a-ketoamides and investigated their photo-stability and hydrate forming ability in order to find the
suitable keto-substituent for photo-affinity labeling, which shows better photo-stability and possesses less
electrophilicity. As a result, we found that a certain N-mono-substituted a-ketoamide has lower electrophilicity
and unusual photo-stability simultaneously, while other N-mono-substituted a-ketoamides were rapidly
decomposed by irradiation in water. These results indicated that the specific N-mono-substituted a-ketoamide
was a good candidate for photo-reactive group. We also performed the DFT calculation to rationalize the effect
of the substituent, which proposed the contribution of triplet excited state of the a-ketoamide.

Development of new synthetic method for metabolically stable glycolipids

We have developed the metabolically stable ganglioside analogue, which was synthetized by Ireland-Claisen
rearrangement reaction as a key step. In order to synthesize a variety of metabolically stable glycolipids
analogues, new synthetic methodologies capable of efficient and versatile C-glycoside formation should be
developed. This fiscal year, a catalytic C-glycoside forming reaction was investigated, and several preliminary
results were obtained.

2. Development of molecular probes to analyze the degradation of a specific glycolipid

Temporal analysis of glycolipids degradation is thought to be important for the clarification of glycolipids
functions. We designed novel molecular probes based on glycolipid structure for identification of the enzyme,
which cleaves the specific glycolipid. As a proof-of-concept study, synthesis of the core structure of the designed
probe molecule was investigated. As a result, a novel vinylogous glycosylation method to construct the designed
key structure was successfully developed, and the synthesis of the designed compound was completed.
Furthermore, we found that the synthesized compound showed biological effect as we expected.
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