
R1

R2

R1

R2 COOH

COOHCO2 (1 atm, closed)
4CzIPN (2 mol%)

Cs2CO3 (4.5 equiv.)
iPr2NEt (1.0 equiv.)

R3 R3

R1 = Ar, COOR' COOH

COOH
COOH

R4

Ar COOH

Ar

Ar COOH

COOH

DMF, 30 W blue LEDs
rt-50°C , 24–48 h

Selected examples

81%

Ph

Ph COOH
COOH

standard conditions

D2O (X equiv.)
CO2

(1 atm, closed)

+

Ph
Ph

COOH

PhPh D

20% yield, 36% D
39% yield, 88% D

standard conditions

X = 6
X = 40

Ph

COOH
Ph COOH

+

8% yield
7% yield

Ph
N2

(1 atm, closed)

+Ph

16%

standard conditions

MeO F
MeO F

D

64%

80%

Control experiments

COOH

COOH

Ph

67%

Me

MeO

O

COOH
COOH

74% (cis/trans = 15:1)

COOH

COOH

COOH

COOHPh

Ph

Cy

Ph

COOH

COOH

86%

COOH

COOH

56% 78% (cis/trans > 20:1)
85% (cis/trans > 20:1)

80% (on gram scale, cis/trans > 20:1)

DIPEA

DIPEA

PC*

CO2

then H

PC

PC

Blue l ight

Photocatalyst 
cycle

Photocatalyst 
cycle

SET

SET

R1

R2

R1

R2
CHO2

R1

R2

COO-

R1

R2

COO-
R1

R2 COOH
COOH

61%

Me

COOH

COOH

Ar

Ar

Ph
Ph36 h

+
D2O

(20 equiv)
N2

72%
D

Ar •

R4

Ar

H+


