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Studies on synthesis of dinuclear metal complex bearing quinoline-based
multidentate ligand directed toward catalytic application
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A newly designed quinoline-based multidentate phosphine ligand was
synthesized and examined for complexation with various transition metal species directed toward
selective formation of a dinuclear metal complex with metal-metal bonding, which could be
potentially useful catalyst in organic synthesis. Complexation of the ligand with platinum(ll) was
well-controlled by modifying substituent on the platinum center to afford mononuclear and dinuclear
complex selectively. X-ray crystallographic structure analysis and computational studies based on
guantum chemistry disclosed the working hypothesis of the design of the new ligand.
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Scheme 1. Key feature of multinuclear complex on reactivity.
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Scheme 2. Examples for challenging transformation enabled by multimetalic catalyst.
(a) arene multifuctionalization
[Ir]—[Pd] <:> /© Q E-E’
L OX|dat|ve [Ir]—[Pd] Br H-[lr]—[Pd]-Br
addition L L actlvatlon Il_ Il_ E E’
@Pd — el — " EE=BSiN,O,etal
(b) highly active catalyst for cross coupling
CI@ Ar-B(OH),
[|\|/|]—[P|d] : base A @
M]—[Pd r
L___L  facile oxidative addition [ |] [ | I
(electron donation from M) L L . .
— efficient cross coupling
( )
- (Scheme
3) 2-
Scheme2
Scheme 3. Problems to be improved for geminal bidentate ligands.
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Scheme 4. 2,8-Bisphosphinoquinoline ligand for bimetallic complexes.
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M, M’ = Fe, Co, Ni, Ru, Rh, Pd, Ir, Pt
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Scheme 5. Synthesis of 2,8-Bisphosphinoquinoline ligand.
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Scheme 6. Complexation of 2,8-Bisphosphinoquinoline with Pt-CH,SiMes. ~S’¢
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Scheme 7. Complexation of 2,8-Bisphosphinoquinoline with Pt-Me.
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Figure 1. HOMO (left) and LUMO (right) of Pt-Pt complex (isovalue = 0.02).
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Scheme 9. Complexation of 2,8-Bisphosphinoquinoline with AuCl. ® -
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