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HBIZX DT I VEREODE TN RETH L = NI VDOKBEB LT va—LoEET 2 /7{béEn) ZoD
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¥ I 7 X2V E—T 3 2k D, Ni-Si fliED Ni bR EIIAH Y A BREIC B DONTNDI I ERHLNE SN
TWb, F7o, HIRO Ni F /R T & OIRFHI LD . RERFEZIC Ni-Si i ARk 9~ 5 2R i Ni(OH): g I13R
HEW7 A BREOGFEILL > T M FEEF CRSICEBE N FTEILIND I EEHERAL TS, ZDETIEES)
RAIZE Y REaFfb G OKFEIZIB DT Ni-Si D B AR T #FER THITEOR T2 FFIHRRTHH Z &
EREERLCWAD, FA4TETIE, H3ETRF L7 Ni /R iA50E 2 SRS L, 2mic 7 v a—
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Db R TH Y . FOSERELOREE, Ni-SYHT RN 7L a— L OEBET I LB W T k7 I o213 e
NERIETZZ L, BB ET—HRTIVELEXDZLEFTRBLTWD, 7=/ T &2 HWiETE
WL, TEROKFETIELY S L VIRETEE NI 561025 Z b, Ni-SYHT @ Ni R 2813, KRFEETEIC L
DFELL 72 NiHT DIE L D b/NES D T L AR L TWD, 3 H TR~ REAH T M L REDORRIC
X0 RIBKBLE COIENEZ R4 Ni OERRNAEEL 725720, Ni-SVHT (AW E T2 7 I /{bIG % EisiR
IZRETE D LML TV D,
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This thesis, entitled “Development of Heterogeneous Non—precious Metal Catalysts for Efficient Amine
Synthesis”, describes the development of Co and Ni catalysts for the efficient synthesis of primary
amines through nitrile hydrogenation and direct amination of alcohols. It is composed of four chapters.

Chapter 1 describes the significance of primary amines and their general synthetic methods, which
concludes that many challenges still remain in reductive transformations and direct amination of
alcohols in the synthesis of amines. The chapter also outlines the objectives of this study

Chapter 2 describes the hydrogenation of nitriles over supported Co catalysts to synthesize primary
amines with high atom efficiency. From time—course experiments, prevention of the hydrogenation of
secondary imine intermediates is expected to improve the selectivity of primary amines. It was concluded
that the adsorption of nitriles and amines on the catalyst surface effectively prevent the adsorption
of secondary imines, leading to high selectivity of primary amines.

Chapter 3 explores the preparation method of Ni nanoparticles as effective catalysts for the direct
amination of alcohols. Divalent Ni complexes can be readily reduced by hydrosilanes as reductants even
at 90 ° C to give organosilicon modified Ni nanoparticles (Ni-Si) with small particle size. It was
confirmed that the organosilicon compounds facilitate the reduction of surface Ni(OH), on Ni
nanoparticles.

Chapter 4 describes the catalysis of hydrotalcite (HT) loaded with above Ni-Si (Ni-Si/HT) which
showed the high catalytic performance for direct amination of alcohols to give primary amines
selectively. It was concluded that the preparation method using hydrosilanes is superior to general
Hy-based reduction method in terms of Ni particle size control and a wider range of support
applications

Finally, it was concluded that non-precious metal-based heterogeneous catalysts also enable the
efficient synthesis of primary amines through the hydrogenation of nitriles and the direct amination
of alcohols. The surface modification of active metal Co and Ni species during and before the reaction
is indispensable for obtaining high selectivity of the primary amines.
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