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Fluorogenic substrates are useful for analysis of the progress of chemical transformations because
product formation is directl|y observed as an increase in fluorescence. Fluorescence-based assay methods
using fluorogenic substrates accelerate high throughput screening of catalysts and characterization of
catalyzed reactions on a small scale. Since aldol reactions constitute important C—-C bond forming
reactions, the development of aldehydes that can be used for monitoring the progress of aldol reactions
through an increase in fluorescence will facilitate searches for efficient aldol catalysts from libraries
and rapid characterization of aldol catalysts. First, anthracene derivatives were evaluated. The aldol
product, 4-(anthracen-9-yl)-4-hydroxybutan—-2-one, was synthesized by an organocatalytic aldol reaction
Although the aldol was highly fluorescent in DMSO, the increase in fluorescence observed over the course
of the reaction was moderate; the slope over 1 h was 0.094. The aldol reaction of aldehyde catalyzed
by proline was too slow to obtain reasonable data. The bulky 9-anthraceny!| group probably caused steric
repulsion in the transition state of the C-C bond-forming step.

Suitable fluorogenic aldehydes should be conjugated between the aldehyde functional group and the
fluorophore with a reasonable degree of planarity. Next, we designed the arylethynylbenzene
derivatives. Fluorescence measurements showed that aldehydes emitted very weak fluorescence whereas
aldols emitted strong fluorescence in DMSO. The ratio of fluorescence intensities was more than
100-fold. A significant increase in fluorescence was observed over the course of the reaction; the
slope over 1 hwas 3.68. This slope of was 39-fold greater than that of the L-proline-catalyzed reaction
of anthraldehyde. These results indicate that arylethynylbenzene derivative is an excellent
fluorogenic aldehyde for monitoring the progress of aldol reactions in DMSO.




