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Synthesis of carbamic acid esters using regenerable reagents from low-concentration CO;
equivalent to exhaust gas of thermal power plants ('4IST, *Tosoh Corporation) O Hiroki
Koizumi,' Katsuhiko Takeuchi,! Kazuhiro Matsumoto,' Norihisa Fukaya,! Kazuhiko Sato,'
Junya Hirota,> Makoto Nakashige,> Masahito Uchida,’ Seiji Matsumoto,” Satoshi Hamura,’
Jun-Chul Choi!

To achieve emission reduction and recycling of CO», the technologies are desired to directly
convert low-concentration CO> in the exhaust gas of thermal power plant into useful chemicals.
Carbamic acid esters have been attracted attentions due to its usability, which is conversion
into isocyanates as low materials of polyurethanes. We developed the direct synthesis method
of carbamic acid esters from low-concentration CO», combining CO; capture mechanism using
substrate amines with strong organic base DBU, and regenerable reagent
tetramethylorthosilicate (Si(OMe)s). This method provided 85% yield of industrially useful
aromatic carbamic acid esters from low-concentration CO, gas without any metal reagents and
metal additives. In addition, this method was applied to the use of simulated exhaust gas
containing some impurities such as SO, and to the gram scale reactions.
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DBU(6.0 mmol)

15 vol%CO,(CO,N, = 15:85, viv) ~ Si(OMe),
bubbling (14.9 mmol)
HN NH, NMP (2.0 mL) 120°C, 5h
(1.0 mmol) r.t., 20 min 85%
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