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In this research project, transition metal catalyzed SEs—carbon—hydro en
bond functionalization of carbonyl compounds and amine compounds, which are otherwise difficult to
activate and functionalize previously, is studied in order to improve the practicality and
efficiency of the C-H bond functionalization reaction. As the result, palladium-catalyzed carbon
monoxide insertion reaction into the C-H bond at the [ -position of N-carboxyl amine to furnish (3
-lactam is found. The reaction undergoes through the cleavages of nitrogen-oxygen and
carbon-hydrogen bond in the molecule, which is scientifically interesting and mechanistically

unprecedent.
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CpPd(r-allyl) (5 mol %)
H P[3,5-(CF3),-CgHals (20 mol %) fo)
O.__Ph Cs,CO; (4.0 equiv)

0 toluene, 100 °C
CO atmosphere

18h 11% (NMR yield)

(@)

(Table 1)

CpPd(z-allyl) (5 mol %)
H Ligand (20 mol %) o
O _Ph Cs,CO3 (4.0 equiv)

toluene, 100 °C
CO atmosphere

15-22n no reaction

Ligand: PPhg, PCy,, DPPF, P(CgFs)3, P(4-CF3-CgHy)s, P(4-F-CgHy)s

CpPd(z-allyl) (5 mol %, ield(%
H P[S,S-?CFSZ-aCZIzla(]s 0 mai %) ety Base  yield(%)
O_ _Ph Base (4.0 equiv) 1 KCOg 0
N N 2 KHCOs 4
o toluene, 100 °C 3 Na,CO,3 1
CO atmosphere 4 K3PO, 3
18h 5 CsF 4
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CpPd(w-allyl) (5 mol %)

H P[3,5-(CF3),-CgHals (20 mol %) entry A yield(%)
_O__R Cs,CO;3 (4.0 equiv) 1 Ph 1
N \n/ N 2 Me 0
o) toluene, 100 °C 3 tBu 16
CO atmosphere 4 CeFs 23
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