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Development of catalytic nitrogen fixation by first transition metal complexes
bearing hard-soft ligands

Kuriyama, Shogo

2,200,000

PCP
PNP PCP

In this research, transition metal-dinitrogen complexes with pincer ligands
bearing both a hard donor and a soft donor were synthesized to develop the catalytic nitrogen
fixation under mild reaction conditions. As a result, it was found that an iron complex having an
anionic PCP-type pincer ligand worked as a highly active catalyst for the reduction of dinitrogen
into ammonia and hydrazine. Also, rhodium- and iridium-catalyzed formation of silylamine from
dinitrogen was developed by using a rhodium complex having an anionic PNP-type pincer ligand and an
iridium complex having an anionic PCP-type pincer ligand as catalysts, respectively.
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Scheme 1

cat. P'Bu,
Fe—N=N
PBu,
N2 + e + H"' NH3 + NH2NH2
1 atm up to 252 equiv/Fe up to 68 equiv/Fe
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Scheme 2

4
cat. PBu;
-
N—Rh—N=N
>~
_ PBu,
N, + 6 KCg + 6 Me;SiCl = 2 N(SiMej3);
1 atm up to 23 equiv/Rh
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1 atm up to 12 equiv/Ir
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