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Grignard-type Reaction through the Generation of Oraganometal Reagent from Carboxyla
tes

Kuwano, Ryoichi
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A mixture of allyl acetate and an aldehyde was heated in an aprotic solvent in the

presence of 1,10-phenanthroline-nickel catalyst, zinc powder, and sodium iodide. The resulting mixture g
ave the desired homoallyl alcohol in good yield. In this transformation, the allyl group of the ester sub
strate undergoes umpolung to give a nucleophilic species. The resulting species attacks the carbonyl carb

on of the aldehyde substrate. The iodide anion may facilitate the electron transfer from zinc powder to t
he nickel atom.
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(p-Tol = pMeCgH,)

#* 2.

entry [Ni] ligand yield (%)“"
1 Ni(cod), PPhy 4
2 Ni(cod), P(#-Bu)s 8
3 Ni(cod), XPhos 8
4 Ni(cod), P(OPh); 8
5 Ni(cod), DPPE 14
6 Ni(cod), DPPP 19
7 Ni(cod), DPPB 28
8 Ni(cod), DPPPent 13
9 Ni(cod), DPEphos 31
10 Ni(cod), Xantphos 28
11 Ni(cod), DPPF 61
12 Ni(cod), DiPrPF 41
13 Ni(cod), D¢BuPF 7
14 Ni(cod), BIPHEP 69
15 Ni(cod), 1,10-phen 9

16 NiCly(dme)  DPPF 18 (72)
17 Ni(OAc)," DPPF 7 (64)
18 Ni(acac), DPPF 51 (56)
19 NiCly(dme)  BIPHEP 3(4)
20 Ni(OAc)," BIPHEP 03)
21 Ni(acac), BIPHEP 73 (73)

S~ + pToIGHO [Ni] (10%), ligand (10%) OH
5 Oh° 5 Zn TBAI(20%) pToIM
solvent, 80°C, 2 h 6
entry ligand [[]* solvent yield (%)b
1¢ BIPHEP — CPME 74
2¢ BIPHEP + CPME 62
3¢ BIPHEP + DMA 66
4" DPPF -  DMA 54
5¢ DPPF + DMA 54
6" 1,10-phen -  CPME 9
7% 1,10-phen -  DMA 53
8° 1,10-phen  + DMA 33
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