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Syntheses of carbone-carbene binuclear gold (1) complexes and their development

of luminescence property
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In this study, we focus on a group of compounds called carbones (divalent
carbon(0) compounds), which are expected to be new carbon ligands, and synthesize various
polynuclear gold(l) complexes utilizing two lone pairs (LPs) of electrons at the central carbon atom

to create luminescent metal complexes through the intramolecular gold(l)-gold(l) interactions.
Specifically, we synthesized a dinuclear Au(l) complex combining a carbon ligands stabilized by a
sulfur atom, which are successfully synthesized in our laboratory, and an N-heterocyclic carbene
(NHC) ligands and screened their luminescent properties. As a result of various investigations, it
was confirmed that the dinuclear gold(l) complex with NHC gold(l) ions coordinated to the central
carbon of bisiminosulfanecarbon(0) emits blue light.



EL

Arduengo N- NHC
1
L LP
LP p
Q)
ZEDpELIE
R<$
74 N/\C”C) A—> X7
N it 5
NT() \Lo 5t
N-ERERAIL X (NHC)
N- NHC
LP ()]
NHC
LP
)
N-
Q)
N-
X1
Phog»CgPh  ph. CLpn £
Ph™i ﬁ\Ph st s Ph~g
Me” "Me
1 2
1-3
1
Eur. J., 2017, 23, 8694 2 3 1,8
1,2- ( ) BPTB

1991
NHC
o
NHC
NHC
LP
NHC
A= X7
(0 BLU & it E51H)
L :\00
C
L:/O
L= sMEAIF
b2)1%::9%
0}
NHC 0
NHC
N .
S/Ph R\N/\N’R
\—/
IMe: R = Me
liPr: R ="Pr

Angew. Chem. Int. Ed., 2002, 41, 2576, Chem.
) BPTN

XSAO, 2021, 37, 21



2¢(HTfO)2  3+(HTfO)2 2 2+(HTfO)2
2¢(HTfO) KHMDS
-40 °C  H-NMR 2
BPTN 3 3¢(HTfO)2
3
2 3 I
- 0]
2+

<
0]
T
L
5
T
L
5
|
5
3
e
5
)=
P
|

\N :\S; N :\S/ \N 1 N= S\ Au I\‘l
a A Me
C C—Au=< ] C :
N 1 \A; Me
N=S N=S / N=S Al ’
\ \ M _ \ N
Mé PH Ph M PH Ph ° 19 Mé PH Ph \(J
/N -
Me 2TfO
1 4 5

=1 a) [Au(IMe)Cl] (1 equiv), CH,Cl,, -20 °C to r.t., 2 h, then AgTfO (1 equiv.); 4 (66%);
b) [Au(IMe)Cl] (2 equiv), CH,Cl,, -20 °C to r.t., 2 h, then AgTfO (2 equiv.); 5 (43%).
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O 4 5 X 4
1 IMe () Cearbone
Coabene 2.051(3) 1.9973(3) A Coabene— AU
Coarbone » AU — Coarbene 177.45(13)°
5 2 (|) Cearbone
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2 Molecular structures of 4 and 5. Hydrogen atoms and TfO anions are omitted for clarity.
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Emission (solid line) and excitation (broken line) spectra of 5 in the solid state at room
temperature.
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