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1. Optimization study for the benzoxylation of 2-phenyl pyridi ne with benzyl amine.

X
L
+ HN _Catalyst, Oxidant
/\© Solvent, Temp., \H/©
Time

1a 4

Entry Catalyst Oxidant Solvent Yield (%)°
1 Cul TBHP PhCI 08
2 CuBr TBHP PhCl Trace
3 CuCl TBHP PhCl Trace
4 | CuCOs.Cu(OH),| TBHP PhCI 04
3 Cu,0O TBHP PhCI 06
6 CuO TBHP PhCI 00
7 CuBr, TBHP PhCl 03
8 Cu(OAC), TBHP PhCl 30
9 Cu(OAC), TBHP (ag.) | PhCl 13
10 Cu(OAC), TBPB PhCl 05
11 Cu(OAC), DTBP PhCI 10
12 Cu(OAc); m-CPBA PhCl 00
13 Cu(OAC), H,0, PhCl 00
14 Cu(OAC), TBHP PhCN trace
15 Cu(OAC), TBHP DCE 00
16 Cu(OAQ), TBHP DCB 05
17 Cu(OAC), TBHP H,O 00°
18 Cu(OAC), TBHP PhCIi 45"
19 Cu(OAC), TBHP - 00°
& Reaction Conditions: 1a (0.5 mmol), 2a (1 mmol), catal)ést (0.1
mmol) Oxidant (2 mmol) Solvent (2 mL), 120 °C,17h.
yield. © temp. 100 °C.  TBHP (2.5 mmol). ® benzyl amine (1 mL).
DCE = 1,2-dichloroethane, DCB = 1,2-dichlorobenzene.

2. Plausible reaction mechanism of 1a with 2.t
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3. Copiesof *H NMR and **C NMR Spectra:
2-(pyridin-2-yl)phenyl benzoate (3a) (*H NMR)
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2-(pyridin-2-yl)phenyl benzoate (3a) (*C NMR)
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2-(pyridin-2-yl)phenyl 4-methylbenzoate (3b) (**H NMR)

"
W
2-(pyridin-2-yl)phenyl 4-methylbenzoate (3b) (*C NMR)
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2-(pyridin-2-yl)phenyl 2-methylbenzoate (3c) (*H NMR)
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2-(pyridin-2-yl)phenyl 2-methylbenzoate (3c) (**C NMR)
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2-(pyridin-2-yl)phenyl 3-methylbenzoate (3d) (*H NMR)
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2-(pyridin-2-yl)phenyl 4-(tert-butyl)benzoate (3e) (*H NMR)
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2-(pyridin-2-yl)phenyl 4-(tert-butyl)benzoate (3e) (°C NMR)
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2-(pyridin-2-yl)phenyl 4-methoxybenzoate (3f) (*H NMR)
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2-(pyridin-2-yl)phenyl 1-naphthoate (3g) (*H NMR)
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2-(pyridin-2-yl)phenyl 1-naphthoate (3g) (°C NMR)
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2-(pyridin-2-yl)phenyl 4-chlor obenzoate (3h) (*H NMR)
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2-(pyridin-2-yl)phenyl 4-bromobenzoate (3i) (*H NMR)
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2-(pyridin-2-yl)phenyl 4-bromobenzoate (3i) (°C NMR)
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5-methyl-2-(pyridin-2-yl)phenyl benzoate (3j) (*H NMR)
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5-methyl-2-(pyridin-2-yl)phenyl benzoate (3j) (**C NMR)
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5-methyl-2-(pyridin-2-yl)phenyl 4-methylbenzoate (3k) (*H NMR)
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5-methyl-2-(pyridin-2-yl)phenyl 4-methylbenzoate (3k) (**C NMR)
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5-methyl-2-(pyridin-2-yl)phenyl 2-methylbenzoate (3) (*H NMR)
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5-methyl-2-(pyridin-2-yl)phenyl 2-methylbenzoate (31) (°C NMR)
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5-methyl-2-(pyridin-2-yl)phenyl 4-(tert-butyl)benzoate (3m) (*H NMR)
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5-methyl-2-(pyridin-2-yl)phenyl 4-(tert-butyl)benzoate (3m) (*C NMR)
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5-methyl-2-(pyridin-2-yl)phenyl 4-chlorobenzoate (3n) (*H NMR)
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5-methyl-2-(pyridin-2-yl)phenyl 4-chlor obenzoate (3n) (**C NMR)
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5-methyl-2-(pyridin-2-yl)phenyl 4-bromobenzoate (30) (‘*H NMR)
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