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Development of selective conversion of chitin derivatives
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Herein, we developed the synthesis route for beneficial chemicals using
sugar alcohols obtained by hydrogenation of chitin-derived sugars as a starting material. We
succeeded in synthesizing organonitrogen compounds as follows: (1) an amino alcohol, which has rigid

carbon skeleton, by dehydration condensation, and (2) oxazolidinone derivatives, which are used as
a raw material for pharmaceuticals, by esterification and cyclization reactions. In particular, the
amino alcohol is an attractive compound because it can be derived into a nitrogen-containing polymer
having excellent strength and heat resistance. Furthermore, the conversion of this amino alcohol to
a raw material of polyurethane was achieved.
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Figure 5. Synthsis route for oxazolidinone derivatives

HN23-0X mm 12-0X Others

Cat. KHCO K,CO. NEt DBU - KHCO, KHCO. KHCO

. s et 25 g 3 2C0; 3 3 3 3
73‘)0 71:—0 7j—\‘ 17 ﬁk&i I%?:& & L/l/ &x A Additive i . o ” = Na,B,0; Na,B;0; Na,B,0;
TNEKRT D720, 34 Ok R 0.1eq. 0.2eq. 0d4eq.

FUENR BRI EITEEST Figure 6. Conversion of ADS to oxazolidinone derivatives
L& ANWNAIVBREAT IRBETE
72 BT, 2,3-0X DAERMMIE S
5. FDH, 1,2-0X OFEPRERF\ EL
leEEZOBND,

with base catalysts.

PLEX D AR TIEIXTF AT L a—1THD ADS 5. 72 /) 7 /ba—1Thb ADI,
RU DT LZUHIEATH D ADSM, BIO 2 fEHOA XYV U 2 UFER 1,2-0X & 2,3-0X
~OF BB ER LIz, NS OFREENS ., FF U bk A bR ~DFFEAR( D A RE
MR SN,



4 4 0 0

Sagawa Takuya Kobayashi Hirokazu Fukuoka Atsushi

498

Effect of Lewis acid on catalytic dehydration of a chitin-derived sugar alcohol

2020

Molecular Catalysis

111282 111282

DOl
10.1016/j .mcat.2020.111282

Sagawa Takuya Kobayashi Hirokazu Murata Chinatsu Shichibu Yukatsu Konishi Katsuaki Fukuoka 7
Atsushi
Catalytic Conversion of a Chitin-Derived Sugar Alcohol to an Amide-Containing Isosorbide Analog 2019

ACS Sustainable Chemistry & Engineering

14883 14888

DOl
10.1021/acssuschemeng. 902985

Yang Cheng Sagawa Takuya Fukuoka Atsushi Kobayashi Hirokazu 23

Characteristic activity of phosphorous acid in the dehydration condensation of a chitin-derived 2021

nitrogen-containing sugar alcohol

Green Chemistry 7228 7234
DOl

10.1039/D1GC02193A

Sagawa Takuya Kobayashi Hirokazu Murata Chinatsu Shichibu Yukatsu Konishi Katsuaki 95

Hashizume Mineo Fukuoka Atsushi

Catalytic Synthesis of Oxazolidinones from a Chitin-Derived Sugar Alcohol 2022

Bulletin of the Chemical Society of Japan 1054 1059

DOl
10.1246/bcsj - 20220106




11 0 4

128

2021 2022
128

2021 2022

Takuya Sagawa, Hirokazu Kobayashi, Atsushi Fukuoka

Acid-Catalyzed dehydration of sugar alcohol derived from chitin

1-st Japan-China Symposium on Catalysis

2021 2022

Takuya Sagawa, Hirokazu Kobayashi, Atsushi Fukuoka

Acid-catalyzed dehydration condensation of amino sugar alcohol derived from chitin

The International Chemical Congress of Pacific Basin Societies 2021 (Pacifichem 2021)

2021 2022




Takuya Sagawa,Hirokazu Kobayashi, Mineo Hashizume, Atsushi Fukuoka

Synthesis of oxazolidinone compounds from sugar alcohol derived from chitin

The 9th Tokyo Conference on Advanced Catalytic Science and Technology (TOCAT9)

2022 2023
126
2020 2021

Takuya Sagawa, Hirokazu Kobayashi, Atsushi Fukuoka

Dehydration condensation of chitin-derived sugar alcohol by acid catalyst

The 17th Korea-Japan Symposium on Catalysis

2019 2020

124

2019 2020




100

2019 2020
125

2019 2020
130

2022 2023







