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—1. Introduction f

+ Synthesis of bis-NHC ligand and metal (1:2) bridging

* Most of the complexes complex
containing bis-NHCs are Chelating
or Pincer structures 1. Imidazolium stacking R'\»\)ﬁm

2. Phosphine free L™
+ Fewreport: bis-NHC ligand and (linker)
metal (1:2) bridging complexes
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|Melhy\naphlhalene bridging NHC ‘

~—2. Synthesis of Complexes 2
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2a M=Ir, R=Me
2b M=Ir, R='Pr
2c M=Rh, R=Me
R M yield (%) 2C {'H} NMR (ppm) (NCN)
2a Me Ir 75 179.9
2b ‘Pr Ir 75 179.7
2c Me Rh 99 170.3 {Jcpn = 56.4 Hz)
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'\‘x/ 5CH.C, trickinic; P-1 (42); R1:0.0460
Ir - Cicarbene) :2.037(6) A
2.053(5) A

~——3. Synthesis of Complexes 3
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2a M=Ir , R=Me 3a M=Ir, R=Me
2b M=ir, REPr 3b M=Ir, R="Pr
2¢ M=Rh, R=Me 3¢ M=Rh, R=Me
"¢ {"H) NMR (ppm) Hppt
¥ 9
R | M | yield (%) i P{'H} NMR
3a | Me | Ir 78 157.0 —143.7 (sep,Jrr = T13 Hz, PR)
3B | pr| I 76 158.0 —143 8 (sep,Jrr =712 Hz, PR)
3¢ | Me | Rh 72 1672 (\Jorn =588 Hz) | —143.7 (sep,Jre =713 Hz, PR)

e _
7@ Bh(l) C [D<\t,
e (s)lmﬁ‘ééhl

A LL) N\

e 0 v IRV A%
A '\)__: /7 ‘L/ 2080y ol / \ /{ w;\ J 2080, monocine,
N_/ /N
TN

P2,/ (#14]; RL: 0.0417
Rhil)-Rh(2) :3.692A

/ N{1)-N@F)  :3.580A
Ni2)-N{4) :32224 Ni2)- N8 3.216A
Ir - Cicarbene) : 2.062 (5) A Rh- C(carbene) : 2.060 (13) A

2053 (5) A 2082(12)A

IY-iri2) :3.7704 \
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\ / Ni1)-N(3) :3585 A

RRKRE REF— WREE

—4. Reactivity of dinuclear Complex
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al k 2PFg
Ir<-cplr 4:94% yield
Me-p ey IR: (CO) 2059 cm?
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5:91% yield
IR: V(CN) ,2164 cm™!

5. Screening of Reaction Condition®

Ph
g 5mol% Ir complex 3a
O
NH solvent, reflux, 24h N

2 ’ ’ H
entry solvent GC yield (%)

1 CH3CN 73

20 CH4CN 52

3 CH3CH2CN 62

4 DCE 32

5 THF 15

6 1.4-dioxane 19

7 DMF 38

8 IPA 33

2 Ir complex 3a(0.0125 mmal), 2-phenylethyny aniline (0.25 mmol),
solvent (2 mL) were employed.
® Using Rh complex 3¢

~—6. Intramolecular Hydroamination”

R
(:{ 5mol% Ir complex 3a
O
NH; CH3CN | reflux, 24h H
entry R isolated yield (%)
1 n-hex 80
2 cyclopropyl 75
3 CHzPh 69
4 0-CH3CgHy 78
5 m-CH3CgHy 70
6 p-CH3CgHy 68
7 p-MeOCgHy 37
8 P-CF3CgH4 24
9 p-NO2CgH4 15
10 2-pyridyl NR
11 2-thiophenyl 76

#Ir complex 3a (0.0125 mmol), 2-aminophenyl alkynyl compound or
alkynylamine (025 mmol), acetonitrile (2 mL) were employed.

~——7. Reaction Mechanism:
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D = vacant site
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