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R Me

OH

(a) Xiao's work

HCOOH/HCOONa (ca. 13 equiv.) NC Ir

N

Cp* Cl

XC-1, H2O, pH = 2.5, 80 oC, Ar.

S/C = 2,000 (most cases)

Ar

O

R

OH
HCOOH/HCOONa

(ca. 17 equiv.), XC-2, Ir
N

Cp* Cl

H2O, pH = 4.5, 80 oC, Ar.

S/C = 1,000 or 10,000 (most cases)

FG FG

OMe

(b) Our previous work

HCOOH (4 equiv.)

TC-1, H2O, pH = 2.5, 80 oC

S/C = 5,000

O

H

O

OH

H

O

N

N

H
N

IrCp*

Cl

N +

Cl-

TC-1

(c) This work

R1 R2

O HCOOH (12 equiv.), TC-7

H2O, pH = 1.5, 80 oC, N2

S/C = 10,000 (most cases),

or 50,000 or 100,000.

R1 R2

OH

N

N

H
N

IrCp*

Cl

+

Cl-

TC-7

XC-1

XC-2

inert atmosphere

inert atmosphere

open air

(with other substantial examples)
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Tang's catalysts (TCs)

R = 4-NMe2, TC-1;
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R = 4-OMe, TC-3;

R = 5-OMe, TC-4;

R = 6-OMe, TC-5;

R = 3-OMe, TC-6;
R = H, TC-7;

R = 4-Cl, TC-8;

Ph
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