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Synthesis of N-Acetylmannosamine by Isomerization and Its Catalytic Conversion Reaction
(Faculty of Engineering, Tokyo University of Science) OTakuya Sagawa, Yuta Osada, Mineo
Hashizume

N-Acetylmannosamine (NAM) is an epimer of N-acetylglucosamime (NAG), which is
obtained by depolymerization of chitin. In this study, to develop the further utilization of NAM,
the improvement of NAM yield by isomerization of NAG and the synthesis of a bioplastic
monomer, 2-acetamide-2-deoxyisomannide (ADIM), from NAM were performed. Optimizing
the reaction conditions, the isomerization of NAG gave NAM with 46% HPLC yield.
Furthermore, ADIM was obtained from NAM by hydrogenation and subsequent dehydration.
Keywords : Chitin; N-Acetylmannosamine,; Isomerization, Dehydration

N-7EF <o /%I (NAM) X, ST UOMERICE>THLND N-T T
N7 at Iy (NAG) DT ~v—Thb, NAM IL NAG OEMALICEI D HELND
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2B 5 NAM IR O[] 3 L OV NAM O #a IS 2 fat L=, £9° NAG O
FPEAIT AR U B ERATR T BT D NAM OB RE Ve BB IO KL 21T > 77,
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o L7, BRI 2 AWK EEIC LD "M AT T AF v 7 FENE LTHIfES L
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ZH\W5H Z & T, ADIM % HPLC {3 53% Cf%7-,

HO Q 0

J J NHAG
HO O OH isomerization HOHN hydrogenation OH HN dehydration O
o NH HO OH HO Y OH ¥ "0
=< OH OH HO
N. . . 2-acetamide-2- 2-acetamide-2-
-acetylglucosamine N-acetylmannosamine deoxymannitol deoxyisomannide
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Figure 1. Synthetic route for ADIM from NAG.

1) M. Oagata, T. Hattori, R. Takeuchi, T. Usui, Carbohudr. Res. 2010, 345, 230.
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Photochemical Synthesis of Methanol and Formic Acid by Oxygenation of Methane
Containing Biogas with Chlorine Dioxide (' Osaka University, OTRI, *Osaka University, IACS)
OKei Ohkubo,'* Kumiko Hiramatsu,' Yuki Itabashi'

Oxygenation of methane in biogas photochemically occurred in the presence of chlorine
dioxide (ClOy"). The yields of methanol and formic acid as products were 17% and 82%,
respectively, with a methane conversion of 99% in a two-phase system comprising
perfluorohexane and water under ambient conditions. Mechanistic studies revealed that the C-
H bond of methane was activated in the fluorous phase by the chlorine radical generated by the
photoexcitation of C1O,". The photochemical oxygenation of methane is initiated by generation
of chlorine radical and singlet oxygen from photoexcited state of ClO,’, leading to the final
products by aerobic radical chain processes. The photochemical oxygenation of methane
containing biogas using ClO; reported herein could be generalized to provide novel application
for usage of biogas instead of gas electric power generation in biogas plant.

Keywords : Biogas, Methane; Photochemical Reaction,; Radical
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REEREL LTAY / — TN o
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1) K. Ohkubo, K. Hirose, Angew. Chem., Int. Ed. 2018, 57, 2126.
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The Effect of Water on the Solubilization of Lignocellulose by Organic Acids ('Biomass
Product Tree Industry-Academia Collaborative Research Laboratory, Kyoto University,
2Daicel Corporation, *Research Institute for Sustainable Humanosphere, Kyoto University)
OYuka Kawahara-Nakagawa, 12 Tomohiro Hashizume, > Takashi Watanabe'**

Secondary cell walls in plants are mainly composed of cellulose, hemicellulose and lignin,
which strongly bind each other through covalent and non-covalent interactions. The rigidity of
secondary cell walls causes high energy consumption for biomass utilization in chemical
industries. We have developed new materials such as biomass films and compressed molded
products by gently dissolving wood using simple organic acids like formic acid. In this study,
we investigated the effect of water on the dissolution of wood using organic acids.

Keywords : biomass, substitute for petroleum, solubilization under super-mild condition,
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1) Nishiwaki-Akine, Y., Watanabe, T., Green Chem., 2014, 16, 3569.
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Figure 1. XRD patterns
for (a) hardwood pulp

(Cellulose 1),

(b) original Eucalyptus
powder and the solvent
evaporation residue of
the wood dissolution
solution, obtained by
dissolving Eucalyptus
powder in (c) aqueous
formic acid (water
content of 20 wt %) and
in (d) formic acid.




