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Attempts at the synthesis of non-nutritive artificial sweeteners possessing dihyrochalcone sceleton

The health-aware life style can remarkable contritbute to maintain a healthy life, since calorie-rich diet and to lack of exercise can be the main culprit in the development of several disease such as diabetes mellitus.In order to watch health, it is the reason to declare the daily calorie-intake by carbohydrates with the use of artificial low-calorie sweeteners.In 1963, Horowitz and Gentili reported that the peels of orange contained a lot of flavonoid derivatives such as neohesperidin (1),which has been transformed in two steps to the dihidrochalcone (2, DHC) possessing 1500 times larger sweetener potential than saccharose and poor taste-timing characteristics. Moreover, it has been found to be unsuitable for using as additive to food products.
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On the basis of these results, a new calorie-free synthetic DHC-type sweetener (3,CH-401) has been developed in cooperation of the Flavonoid research group of Hung.Acad.Sci. and CHINOIN Pharm. and Chem. Works Ltd. in 1974. This molecule was proved completely calorie-free, highly soluble in water, chemically and thermally stable, non-toxic, and 1220 times sweeter that the 1% aqueous solution of saccharose.Although 3 was found a promising artificial sweetener, it was never introduced into the market because of the relatively high expenses of its synthetic production and the high toxicity of 1,3 propane-sultone used in the first step its synthesis.In order to have a more economical and environmentally-fiendly synthetic approach to 3 and new synthetic derivatives for the further structure-activity relatinship studies (SAR), we aimed to develop a new synthetic method for the introduction of the 3-sulfo-propyloxy side chain and sythesized new derivatives for SAR study.
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Thus in the first step of our synthesis of 3 resacetophenone (4) was regioselectively alkylated by allyl-bromide to result in 5, which could be transformed to its 4-O-sulfopropyl derivative (6) by the method published by Yoshlkawa et al. in 58% yield.In this way, highly toxic 1,3-propanesultone could be eliminated.The conversion of 6 to 3 was performed in two steps in a similar manner as described in the CHINOIN’s process.In order to eliminate the use of H2 in the last step of the synthesis of 3 the catalytic hydrogenation of the corresponding chalcone by ammonium-formiate has been also studied.For the SAR study of 3, the new derivatives (7) has been also synthesized starting from 2’-hydroxyacetophenone in 5 steps in a good yield.
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