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研究成果の概要（和文）：金と鉄族からなる二元金属ナノ粒子を高分子担体に担持した触媒を開発し，これらが分子上
酸素を用いたアルコールとアミンからの酸化的アミド合成に有効に機能することを見いだした．一方，金とパラジウム
の合金ナノ粒子触媒を用いることで同一の原料からイミンが選択的に得られることがわかった．また，5-10 nmの中程
度のサイズの金ナノ粒子を用いることで，アルデヒドとアミンからの選択的なアミド合成が可能となることも明らかに
した．さらに，金ーパラジウム合金ナノ粒子とLewis酸の協調触媒系により一級アミドとアルコールからhydrogen auto
transfer機構により二級アミンが得られることも見いだした．

研究成果の概要（英文）：Bimetallic nanocluster catalysts derived from gold and iron group metals were deve
loped, and they could be applied to oxidative amide formation from an alcohol and an amine using molecular
 oxygen as oxidant. On the other hand, alloyed nanoclusters prepared from gold and palladium gave imine se
lectively from the same starting materials. Au nanoclusters with size of 5 to 10 nm showed excellent activ
ity for oxidative amide formation from aldehydes and amines. Furthermore, a cooperative catalytic system o
f gold-palladium alloyed nanoclusters and Lewis acids facilitates alkylation of primary amides to secondar
y amides through hydrogen autotransfer mechanism from primary amides and alcohols.
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(5) - Direct oxidative esterification from alcohol
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(Figure 1)(J.-F. Soulé, H. Miyamura, S. 
Kobayashi, Chem. Asian J. 2013, 8, 2614-2626.)  
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Scheme 11 
A.  Direct Amide Formation from Amines and Alcohols (Previous work)

B.  Direct Lactam Formation from Aminoalcohols (This work)
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(Scheme 11)(J.-F. Soulé, H. Miyamura, S. 
Kobayashi, Asian J. Org. Chem. 2012, 1, 
319-321.)  
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A. Direct amides formation from alcohols and amines with PICB-Au/M (M =- , Co) (previous work)

B. Direct iminesformation from alcohols and amines with PICB-Au/M (this work)
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