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This study was aimed to replace rare metals that were frequently used in synthetic organic chemistry to economical and
sustainable iron catalyst and develop new synthetic reactions by using iron catalyst.

1) Iron-catalyzed One-pot Stereoselective Synthesis of Cyclopentanes, Cyclohexanes, or Cyclohexenes from Grignard
Reagents and w-Halo-o[ B[ }[B-unsaturated Esters or Amides

Our group have already reported that an iron-catalyzed 1,6-addition of aryl-Grignard reagents to
o BY[B-unsaturated esters or amides took place in a highly regio- and stereoselective manner to give stereodefined
cis-4-aryl-2-alkenoates or -amides. (Angew. Chem. Int. Ed. 2008, 47, 6860-6864). Using this cis configuration, we
developed that iron-catalyzed stereoselective 1,6-conjugate addition of aryl Grignard reagents to
7-iodo-2,4-heptadienoates or -amides, followed by intramolecular alkylation, afforded cis-4-aryl-2-cyclohexene-
1-carboxylates or -amides in good yields as single isomers.  Similarly, 8- or 9-iodo-2,4-alkadienoates or -amides gave
(E)-3-(trans-2-arylcycloalkyl)-2- propenoates or -amides as single isomers.

2) Iron-Catalyzed Preparation of Amines from Nitro Compounds and Grignard Reagents via Reductive Coupling
Reaction

Considering the recent flourishing research on the electrophilic amination to carbanionic species, we were interested in
the direct reductive coupling of nitro compounds and Grignard reagents. Though the reaction of nitro compounds
with Grignard reagents is known to give various nitrogen compounds, the variation of nitro compounds and Grignard
reagents is still limited. We developed that the expansion of scope of these substrates by using an iron catalyst
prepared from FeCl; and t-BuMgCl. The good to high product yields of amines show that not only prim-alkyl but
also sec- or tert-alkyl groups can be introduced to both aliphatic and aromatic nitro compounds. Even nitro
compounds having a branched alkyl or alkynyl group gave the corresponding amines, without suffering from
hydrogenation of the acetylenic bond in the later case.




