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Scheme 1.Selective synthesis of binuclear metal complexes
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227 5 . LiBHEGZ AV ANHCBEGEER DG EIT—EDA 2 &Y U o ARICRES TN
TEnb. FBaAOTY U Y AEICEE AR NHCBEGSSE DGR T EEZ R T O LEDRH
e, FTT. TV U W A LR DAL S 1L D NHCIREE A & VN 7 NHC-BELER KD &
B A a5 2 LI Liz(Table 1), FEx EMHBREEIT MR, NRICT VRV ENER L
7> NHCSREE K & FA o 358, IR ONHCBEG R AL LTn, —F . NEIZT Y — /U ENER
L 7= NHCERGE k% F N - 35 S AR R D IR ITRIBICIE T L, ZORENE, AU E Eo=
FNELLEENAVTFAEBONAKBERFR THD EELTND, SHITNV AL IFY
— VB BT ANHCERGE R & BEGR S ST h, B2 CNHC-BELEH AR G T
X 7=, L7 L. faFn7e NHCERSE (K Cld. NHC-BEGESA DA K ITHEE CE o b 0O BBEZITE
STV,

BEtLD 10 ¥ 12 BH; % BV C RIEEICNHCEREE (K & U &/ % & | NHC-BH##{8 & H IR T
LARTE BT &b binolo(Table2), FHCAFEIL, fAMANICEMEICLEMTE, BIf
72 SR CNHCBHSE AN AR TE 2 Z L B¥bhoTz, ZThbOEOSHOFERIZ OV T, X
st EAEEREITIC LY F OISR LM LTV A,

Table 1. Preparation of NHC+BEt; complexes. Table 2. Preparation of NHC+BH3 complexes.
AgX BEts BEtz AgX BH g thf BEtg
2 equiv] .
R PN _R? (2 equiv) R1‘NJ\N‘R2 R P _R? __(2equv) R _R?
NN THF N" N THE 1t, 2h NN
\ozs/ ~78°C tort \eee/
BEts BEt; BEts BHg BHj; BH3
i~Pr\N N/i-Pr Me\N)\N,Me i»Pr\N)\N//‘-Pr i-Pr\N/kN/i-Pr Me\NJ\N,Me i-Pr\N/kN/i-Pr
\—/ \—/ \—/ \—/
86% 78%*? 96% 99% (reflux)@ 92%
BEt BH
)\ 3 BEt, 68% )\ 3 )B\HS BH,
Me~n " N-Mes  Mes—y >~y -Mes Me~n " N-Mes  Mes— N y-Mes pos _Mes
\—/ \__/ e/ \_J N” "N
88% 32% 86% 83% (reflux) 20%
a Yield was bsed on the azolium salit. a Yield was bsed on the azolium sait.
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Scheme 2. Synthesis of NHC+HCI-Fi
+-Bu
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Scheme 4. Synthesis of NHG+HCl-bpy, Ag complex and B complex
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Scheme 5. Synthesis of Cu complexes
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