Imine isomerization via [1,3]-hydrogen shift catalyzed by
dihydrido(dinitrogen)tris(triphenylphosphine)ruthenium(Il)  or
dihydridotetrakis(triphenylphosphine)ruthenium(Il) complexes is
described. In toluene under hydrogen atmosphere, ruthenium-
dihydride complexes could cause the isomerization of ketimines
to aldimines effectively.

On the biochemical transamination, «-keto acids are
converted to the corresponding amino acids via imine
isomerization  Several attempts have been made to mimic
natural transaminase.’ Base catalyzed imine isomerization
(methylene azomethine rearrangement) was extensively studied
and it was shown that the reaction involves the 2-aza-allyl anion
intermediate. **  lmine isomerization is a useful method for the
synthesis of various amino compounds as synthetic applications.*

Though transition metal catalyzed isomerization of olefins
has been extensively studied,’ to our knowledge, there is only
one example of the imine isomerization by transition metal
complex without base™”: rhodium hydride complex, RhH(PPh;),
isomerized  N-(a-methylbenzylidene)benzylamine to  N-
benzylidene-ci-methylbenzylamine with a very low activity.”
We found that ruthenium dihydride species, RuH,(PPh,),, causes
effectively the transter hydrogenation of imines in propan-2-ol
even in the absence of base” It suggests that the addition of
ruthenium-dihydride to the C=N bond occurs to form ruthenium
hydridoamide species and protonation by propan-2-ol will give
amines. We examined the reaction of imines with various
ruthenium(I1)-hydride complexes in aprotic solvents and found
that RuH.(N.)(PPh,); I and RuH,(PPh;), 2 could cause the imine
isomerization in the absence of base (Scheme 1).

Ri~ Rz RuH,(No)(PPh3)z 1 Ri~y- Rz Riy Rz
N RuH;(PPhs)4 2 N NH
Ry =, toluene or dioxane R ’ =

R N
s A/
3aR, = Ph, R, = Me, Ry = H 3dR, =Ph,Ry = H, Ry = Me

3bR; = 2-Napthyl, R, =Me,Rz3=H 3eR,=Cy, Ry=H, R3=Me
3cR;=Cy,R;=Me, Rg=H 3fRy=Cy,R,=H,R3=H

3 I > under Hy 4 =

Scheme 1. Reagents and conditions.

The isomerization of N-(ct-methylbenzylidene)benzylamine
3a using the catalyst 1 was performed in dry dioxanc and toluenc
under several kinds of atmosphere (Table 1).  Dihydride
complexes 1 and 2 caused the isomerization of 3a to afford 4a
under nitrogen or argon atmosphere, though the yields were low.
Using the hydride complexes bearing CO or Cl ligand, no
isomerization of imine proceeded.

Dihydridoruthenium-triphenylphosphine complex is known
to change to orthometallated ruthenium(Il) species’ via zero
valent ruthenium under argon. In order to suppress the
formation of orthometallated species, the isomerization of 3a
using the catalyst 1 was performed under hydrogen atmosphere
and the yield of 4a was much increased and the turn over
reached up to ca. 130 (Entry 12). The stereochemistry of
imines is almost in the F-configuration The K Z ratio of
starting 3a was 95/5 and the ratio of recovered 3a was 94/6-97/3
and 4a has only E-configuration. In the present isomerization






