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Dimerization of Cyclopropyl Ketones
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Crossed Reaction of Cyclopropyl Ketones
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Mechanism Study
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Plausible Reaction Mechanism
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Hydrosilylation of Cyclopropyl Ketones
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Borylation of Cyclopropyl Ketones
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[3+2] Cycloaddition of Cyclopropyl Imines
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[3+2] Cycloaddition of Cyclopropyl Ketones
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Condition Optimization

R [Ni(cod),], Additive
V)‘\ Ph / THF, rt, 18 h /Q% Ph
1a R™23.0eq) b R 3
Entry 2 Additive ( mol%) 3 Yield (3) (%)

1 2a (R = Me) AlMe, 100 3aa 80

2 2a -- -- 3aa 0

3 2a Me,AlIOAC 100 3aa 99

4 2a Me,AlOTf 100 3aa 84

5 2a Me,AICI 100 3aa 100 (98)
6 2a Me,AICI 20 3aa 100

7 2a AICl, 100 3aa

8 2a TiCl, 100 3aa

9 2a ZnMe, 100 3aa

10 2a PCy, 20 3aa

11 2b (R = Et) Me,AICI 100 3ab 100
12 2b Me,AICI 20 3ab 29
132 2b Me,AlCI 20 3ab 100 (88)

a The reaction mixture was stirred at 50 °C for 3 h.
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Substrate Scope
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Substrate Scope
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[3+2] Cycloaddition of Cyclopropyl Carboxamide
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Plausible Mechanism
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Condition Optimization

0 . [Ni(cod),] (10 mol%) O
V)J\ ) /Pr Ph,P(O)H, Ligand _ /Q—{
D npr AlMe; (1.0 eq), Mesitylene  "pr b
1a 2a 130 °C, 24 h 3a "pr
Entry Ph,P(O)H ( mol%) Ligand (mol%o) Yield (3a, %)
1 0 0 NR
2 10 0 44
3 20 0 74
4 30 0 81
5 30 Ph,P (10) 86
6 30 Ph,P (20) 77
7 30 Ph,P (30) 75
8 30 Ph,P (40) 72
9 30 Bu,P (10) 59
10 30 Cy,P (10) 67
11 30 BINAP (10) 40
12 30 IPr-HCI (10) 50
13 30 IMes-HCI (10) 29




Condition Optimization

o) . [Ni(cod)s] (10 mol%) O
V)‘\ ) /Pr PhoP(OH (30 mol%) /Q_{
D npy PhsP (10 mol%), AlMe; (1.0 eq)  "Pr @
1a 2a Solvent, T, 24 h 3a "pr
Entry T (°C) Solvent Yield (3a, %)
1 140 Mesitylene 64
2 130 Mesitylene 86
3 120 Mesitylene 76
4 110 Mesitylene 48
5 100 Mesitylene 46
6 130 Toluene 73
7 130 Xylene 61
8 130 Hexane 43
9 130 DME 36
10 130 CH,CN NR
11 130 Dioxane 9
12 130 PhNO, NR
13 130 'PrOH NR




Condition Optimization

o) . [Ni(cod)s] (10 mol%) O
Pr Ph,P(O)H (30 mol%)
V)‘\D ) npr/ PhsP (10 mol%), LA - npp” ; N
1a 2a Mesitylene, 130 °C, 24 h 3a "pr O
Entry LA (eq) Yield (3a, %)
1 AlMe, 1.0 86
2 AlMe, 1.5 84
3 AlMe, 0.9 76
4 AlMe, 0.8 70
5 AlMe, 0.7 58
6 AlMe, 0.6 52
7 AlMe, 0.5 49
8 AlMe, 0.4 46
9 AlMe,Cl 1.0 39
10 TiCl, 1.0 NR
11 Ti(O'Pr), 1.0 Trace
12 B(OMe), 1.0 NR
13 B(C¢Fs)s 1.0 NR




Condition Optimization

Entry Ni catalyst Yield (3a, %)
1 Ni(cod), 86
2 NiCl,(Ph;P), 45
3 NiBr, 4
4 NiCl,(Ph3P), 73
5 Ni(OAc), 21
6 NiCIDPPP 23
7 NiCl,( 1 ;dilP&h,-Ferrocene) 28
8 NiCIH .0 28
9 NiBr.Diglyme 8
10 Ni(CF;S0,), 39
11 Nil, 5
12 Ni(acac), 38
13 NiBr.bME 18
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