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General 

All reactions were carried out under dry O2 with dry solvents under 

anhydrous conditions. Co(OAc)2··4H2O was purchased from Alfa Aesar 

and converted to the anhydrous salt by drying at 80 oC/l mmHg for 60 h. 

Ethyl 3-cyano-benzoyl-acetate,1 Methyl benzoylacetate,2 ethyl 

3-(naphthalen-3-yl)-3-oxopropanoate1 2b,  isopropyl benzoylacetate2 2c , 

benzyl benzoylacetate3 and Deuterioindoles4 were prepared according to 

the reported procedures. All other reagents were purchased from TCI, 

Sigma-Aldrich, Alfa Aesar, Acros, and Meryer and used without further 

purification. DMSO and DMF were distilled from CaH2 under nitrogen 

and stored under nitrogen. 1H NMR(400 MHz), 13C NMR (100 MHz) and 

19F NMR (377 MHz) spectra were recorded in CDCl3 solutions using a 

Burker AVANCE 400 spectrometer. Single-crystal X-ray diffraction data 

were collected on Rigaku Mercury CCD with graphite-monochromated 

Mo-Kα radiation (λ = 0.71073 Å) in the ω scanning mode at room 

temperature. The structure were solved by direct methods and refined by 

full-matrix least squares on F2 with the SHELXTL-97 program. CCDC 

reference number 763658. Elemental analyses were performed on a Vario 

EL III elemental analyzer. 
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Table S1 Screening Results for Co/Mn-Mediated Oxidative 

Coupling of Indole with Ethyl Benzoylacetatea 

 

[a] 0.125 mmol scale, Co(OAc)2 (1.0 equiv), DMF (1 mL, 0.125 M), 1 atm of O2. [b] 

Isolated yields. [c] Co(OAc)2 (0.15 equiv). [d] In the absence of Co(OAc)2. [e] N2 

atmosphere. 

 

General procedure  

In a glove box, a 30 mL of Schlenk tube equipped with a stir bar was 

charged with indole 1, Co(OAc)2 (1 equiv), Mn(OAc)2 (0.25 equiv), 
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NHPI (0.15 equiv), pivalic acid (30 equiv), DMSO (0.1 mL), and DMF (1 

mL, 0.125 M). The tube was fitted with a rubber septum and removed out 

of the glove box. Then, the tube was evacuated and refilled with O2 for 

three times. Subsequently, ethyl benzoylacetate 2a (5 equiv) was added to 

the Schlenk tube through the rubber septum using syringes, and then the 

septum was replaced by a Teflon screwcap under an oxygen flow. The 

reaction mixture was stirred at 75 °C for 24 h. Upon completion, the 

reaction mixture was diluted with 10 mL of ethyl ether, filtered through a 

pad of silica gel, followed by washing the pad of the silica gel with the 

ethyl ether (30 mL). The filtrate was washed with water (3×15 mL). The 

organic phase was dried over Na2SO4, filtered, concentrated under 

reduced pressure. The residue was then purified by flash chromatography 

on silica gel to provide the corresponding product 3a.  

Experimental data  

Ethyl 3-(naphthalen-3-yl)-3-oxopropanoate 2b, was prepared 

according to the reported procedures1, afforded an oil (65% yield). 1H 

NMR [shows a 18:82 enol/ketone ratio] (400 MHz, CDCl3): δ [keto form] 

8.44 (s, 1 H), 8.01 (d, J = 8.6 Hz, 1 H), 7.96 (d, J = 8.0 Hz, 1 H), 7.90 – 

7.83 (m, 2 H), 7.63 – 7.51 (m, 2 H), 4.23 (q, J = 7.1 Hz, 2 H), 4.12 (s, 2 

H), 1.26 (t, J = 7.1 Hz, 3 H); [enol form] 12.70 (s, 1 H), 8.35 (s, 1 H), 

7.77 – 7.75 (m, 1 H), 5.81 (s, 1 H), 4.29 (q, J = 7.1 Hz, 2 H), 1.35 (t, J = 

7.1 Hz, 3 H). 
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Isopropyl benzoylacetate 2c, was prepared according to the reported 

procedures2, afforded an oil (35% yield). 1H NMR [shows a 16:84 

enol/ketone ratio] (400 MHz, CDCl3): δ [keto form] 7.93 (d, J = 7.4 Hz, 2 

H), 7.58 (t, J = 7.5 Hz, 1 H), 7.47 (t, J = 7.7 Hz, 2 H), 5.10 – 5.04 (m, 1 

H), 3.95 (s, 2 H), 1.22 (d, J = 6.2 Hz, 6 H); [enol form] 12.65 (s, 1 H), 

7.77 (d, J = 7.6 Hz, 2 H), 7.43 – 7.40 (m, 3 H), 5.63 (s, 1 H), 5.16 – 5.13 

(m, 1 H), 1.31 (d, J = 6.3 Hz, 6 H). 

(Z)-ethyl 3-oxo-2-(3-oxoindolin-2-ylidene)-3-phenylpropanoate 

N
H

O

O

O OEt

3a  

Following the general procedure, using 20% ether in petroleum ether as 

the eluant afforded a red solid (70% yield). 1H NMR (400 MHz, CDCl3): 

δ 9.28 (s, 1 H), 7.96 (d, J = 7.8 Hz, 2 H), 7.58 – 7.42 (m, 5 H), 6.96 – 

6.93 (m, 2 H), 4.22 (q, J = 7.1 Hz, 2 H), 1.16 (t, J = 7.1 Hz, 3 H); 13C 

NMR (100 MHz, CDCl3): δ, 192.3, 186.1, 166.8, 152.6, 142.9, 137.6, 

137.3, 133.4, 128.8, 128.5, 125.6, 122.0, 119.8, 111.9, 107.8, 61.6, 14.0. 

Anal. Calcd. for C19H15NO4: C, 71.02; H, 4.71; N, 4.36; Found: C, 70.97; 

H, 4.50; N, 4.31. 

(Z)-ethyl 3-oxo-2-(3-oxoindolin-2-ylidene)-3-p-tolylpropanoate 
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N
H

O

O

O OEt

3b

Me

 

Following the general procedure, using 20% ether in petroleum ether as 

the eluant afforded a red solid (69% yield). 1H NMR (400 MHz, CDCl3): 

δ 9.29 (s, 1 H), 7.87 (d, J = 8.2 Hz, 2 H), 7.52 – 7.45 (m, 2 H), 7.23 (d, J 

= 8.1 Hz, 2 H), 6.95 – 6.91 (m, 2 H), 4.21 (q, J = 7.1 Hz, 2 H), 2.39 (s, 3 

H), 1.16 (t, J = 7.1 Hz, 3 H); 13C NMR (100 MHz, CDCl3): δ 191.9, 186.1, 

166.9, 152.5, 144.3, 142.8, 137.5, 134.9, 129.3, 128.9, 125.6, 121.9, 

119.9, 111.9, 108.1, 61.6, 21.8, 14.0. Anal. Calcd. for C20H17NO4: C, 

71.63; H, 5.11; N, 4.18; Found: C, 71.31; H, 4.95; N, 4.05. 

(Z)-ethyl 3-oxo-2-(3-oxoindolin-2-ylidene)-3-m-tolylpropanoate 

N
H

O

O

O OEt

Me

3c  

Following the general procedure, using 20% ether in petroleum ether as 

the eluant afforded a red solid (68% yield). 1H NMR (400 MHz, CDCl3): 

δ 9.29 (s, 1 H), 7.81 (s, 1 H), 7.73 (d, J = 7.6 Hz, 1 H), 7.53 – 7.46 (m, 2 

H), 7.38 – 7.29 (m, 2 H), 6.96 – 6.92 (m, 2 H), 4.22 (q, J = 7.1 Hz, 2 H), 

2.39 (s, 3 H), 1.16 (t, J = 7.1 Hz, 3 H); 13C NMR (100 MHz, CDCl3): δ 
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192.4, 186.1, 166.8, 152.6, 142.8, 138.4, 137.5, 137.3, 134.3, 129.2, 

128.4, 126.2, 125.6, 122.0, 119.9, 111.9, 108.1, 61.6, 21.4, 14.0. Anal. 

Calcd. for C20H17NO4: C, 71.63; H, 5.11; N, 4.18; Found: C, 71.52; H, 

4.90; N, 4.10. 

(Z/E)-ethyl 3-oxo-2-(3-oxoindolin-2-ylidene)-3-o-tolylpropanoate 

N
H

O

O

O OEt

Me

3d  

Following the general procedure, using 20% ether in petroleum ether as 

the eluant afforded a red solid (61% yield). 1H NMR [Z/E = 4:1] (400 

MHz, CDCl3): δ Z: 9.28 (s, 1 H), 7.67 – 6.91 (m, 8 H), 4.24 (q, J = 7.1 

Hz, 2 H), 2.78 (s, 3 H), 1.20 (t, J = 7.1 Hz, 3 H). E: 10.59 (s, 1 H), 4.09 

(q, J = 7.1 Hz, 2 H), 2.36 (s, 3 H), 1.06 (t, J = 7.1 Hz, 3 H); 13C NMR 

(100 MHz, CDCl3): δ Z: 193.8, 186.3, 167.0, 152.6, 142.4, 140.8, 137.5, 

134.3, 132.0, 132.0, 130.7, 125.5, 125.2, 121.9, 119.9, 111.9, 110.1, 61.6, 

21.6, 14.0. E: 197.3, 187.0, 167.9, 152.1, 139.5, 137.5, 136.6, 135.3, 

132.7, 129.9, 125.9, 125.1, 123.6, 123.0, 119.7, 112.4, 109.0, 67.7, 19.3, 

13.5. Anal. Calcd. for C20H17NO4: C, 71.63; H, 5.11; N, 4.18; Found: C, 

71.49; H, 5.10; N, 4.15. 

(Z)-ethyl 3-(4-chlorophenyl)-3-oxo-2-(3- 

oxoindolin-2-ylidene)propanoate 
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N
H

O

O

O OEt

Cl

3e  

Following the general procedure, using 20% ether in petroleum ether as 

the eluant afforded a red solid (66% yield). 1H NMR (400 MHz, CDCl3): 

δ 9.28 (s, 1 H), 7.90 (d, J = 8.6 Hz, 2 H), 7.53 – 7.47 (m, 2 H), 7.42 (d, J 

= 8.6 Hz, 2 H), 6.97 – 6.94 (m, 2 H), 4.22 (q, J = 7.1 Hz, 2 H), 1.17 (t, J 

= 7.1 Hz, 3 H); 13C NMR (100 MHz, CDCl3): δ 191.1, 186.1, 166.5, 

152.5, 143.1, 139.8, 137.7, 135.7, 130.2, 128.9, 125.7, 122.2, 119.8, 

112.0, 107.2, 61.7, 14.0. Anal. Calcd. for C19H14ClNO4: C, 64.14; H, 3.97; 

N, 3.94; Found: C, 64.15; H, 3.87; N, 3.87. 

(Z)-ethyl 3-(3-chlorophenyl)-3-oxo-2-(3- 

oxoindolin-2-ylidene)propanoate 

N
H

O

O

O OEt

Cl

3f  

Following the general procedure, using 20% ether in petroleum ether as 

the eluant afforded a red solid (65% yield). 1H NMR (400 MHz, CDCl3): 

δ 9.27 (s, 1 H), 7.93 (t, J = 1.8 Hz, 1 H), 7.84 (dt, J = 7.8 Hz, J = 1.2 

Hz,1 H), 7.55 – 7.49 (m, 3 H), 7.39 (t, J = 7.8 Hz, 1 H), 6.99 – 6.95 (m, 2 
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H), 4.24 (q, J = 7.1 Hz, 2 H), 1.18 (t, J = 7.1 Hz, 3 H); 13C NMR (100 

MHz, CDCl3): δ 191.1, 186.1, 166.5, 152.5, 143.2, 138.9, 137.8, 134.9, 

133.3, 129.9, 128.7, 126.9, 125.8, 122.2, 119.7, 111.9, 107.0, 61.8, 

14.0 .Anal. Calcd. for C19H14ClNO4: C, 64.14; H, 3.97; N, 3.94; Found: C, 

64.15; H, 4.01; N, 3.91. 

(Z)-ethyl 3-(4-bromophenyl)-3-oxo-2-(3- 

oxoindolin-2-ylidene)propanoate 

N
H

O

O

O OEt

Br

3g  

Following the general procedure, using 20% ether in petroleum ether as 

the eluant afforded a red solid (65% yield). 1H NMR (400 MHz, CDCl3): 

δ 9.28 (s, 1 H), 7.83 (d, J = 8.8 Hz, 2 H), 7.58 (d, J = 8.6 Hz, 2 H), 7.53 – 

7.47 (m, 2 H), 6.97 – 6.93 (m, 2 H), 4.21 (q, J = 7.1 Hz, 2 H), 1.16 (t, J = 

7.1 Hz, 3 H); 13C NMR (100 MHz, CDCl3): δ 191.3, 186.1, 166.5, 152.5, 

143.1, 137.7, 136.1, 131.9, 130.2, 128.6, 125.7, 122.2, 119.8, 112.0, 

107.1, 61.7, 14.0. Anal. Calcd. for C19H14BrNO4: C, 57.02; H, 3.53; N, 

3.50; Found: C, 56.61; H, 3.54; N, 3.33. 

(Z)-ethyl 3-(4-fluorophenyl)-3-oxo-2-(3- 

oxoindolin-2-ylidene)propanoate 
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N
H

O

O

O OEt

F

3h  

Following the general procedure, using 20% ether in petroleum ether as 

the eluant afforded a red solid (68% yield). 1H NMR (400 MHz, CDCl3): 

δ 9.30 (s, 1 H), 8.00 – 7.97 (m, 2 H), 7.52 – 7.46 (m, 2 H), 7.12 – 7.08 (m, 

2 H), 6.95 – 6.92 (m, 2 H), 4.20 (q, J = 7.1 Hz, 2 H), 1.15 (t, J = 7.1 Hz, 

3 H); 13C NMR (100 MHz, CDCl3): δ 192.1, 186.1, 166.6, 165.9 (d, J = 

254.8 Hz), 152.6, 142.9, 137.7, 133.9 (d, J = 2.8 Hz), 131.4 (d, J = 9.5 

Hz), 125.6, 122.1, 119.8, 115.7 (d, J = 21.9 Hz), 112.0, 107.4, 61.6, 14.0; 

19F NMR (377 MHz, CDCl3): δ -104.79. Anal. Calcd. for C19H14FNO4: C, 

67.25; H, 4.16; N, 4.13; Found: C, 66.68; H, 4.73; N, 4.01. 

(Z)-ethyl 3-(3-methoxyphenyl)-3-oxo-2-(3- 

oxoindolin-2-ylidene)propanoate 

N
H

O

O

O OEt

OMe

3i  

Following the general procedure, using 30% ether in petroleum ether as 

the eluant afforded a red solid (67% yield). 1H NMR (400 MHz, CDCl3): 

δ 9.27 (s, 1 H), 7.58 (t, J = 2.0 Hz, 1 H), 7.52 (d, J = 7.7 Hz, 1 H), 7.50 – 
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7.46 (m, 2 H), 7.32 (t, J = 7.9 Hz, 1 H), 7.11 (dd, J = 8.3 Hz, J = 2.7 Hz, 

1 H), 6.96 – 6.93 (m, 2 H), 4.22 (q, J = 7.1 Hz, 2 H), 3.86 (s, 3 H), 1.17 (t, 

J = 7.1 Hz, 3 H); 13C NMR (100 MHz, CDCl3): δ 192.0, 186.0, 166.8, 

159.9, 152.5, 142.9, 138.7, 137.5, 129.5, 125.6, 122.0, 121.8, 120.1, 

120.0, 112.6, 111.9, 107.9, 61.6, 55.4, 14.0; Anal. Calcd. for C20H17NO5: 

C, 68.37; H, 4.88; N, 3.99; Found: C, 67.87; H, 5.09; N, 3.65. 

(Z)-ethyl 3-(3-cyanophenyl)-3-oxo-2-(3- 

oxoindolin-2-ylidene)propanoate 

N
H

O

O

O OEt

CN

3j  

Following the general procedure, using 30% ether in petroleum ether as 

the eluant afforded a red solid (62% yield). 1H NMR (400 MHz, CDCl3): 

δ 9.30 (s, 1 H), 8.22 – 8.20 (m, 2 H), 7.83 (d, J = 7.7 Hz, 1 H), 7.60 (t, J 

= 7.7 Hz, 1 H), 7.53 – 7.50 (m, 2 H), 6.99 – 6.96 (m, 2 H), 4.23 (q, J = 

7.1 Hz, 2 H), 1.17 (t, J = 7.1 Hz, 3 H); 13C NMR (100 MHz, CDCl3): δ 

190.5, 186.2, 166.2, 152.6, 143.5, 138.2, 138.0, 136.1, 132.6, 132.4, 

129.7, 125.8, 122.4, 119.6, 119.6, 118.1, 113.1, 112.1, 106.1, 61.8, 

14.0 .Anal. Calcd. for C20H14NO4: C, 69.36; H, 4.07; N, 8.09; Found: C, 

68.96; H, 4.39; N, 7.85. 

(Z)-ethyl 3-(naphthalen-2-yl)-3-oxo-2-(3- 
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oxoindolin-2-ylidene)propanoate 

N
H

O

O

O OEt

3k  

Following the general procedure, using 20% ether in petroleum ether as 

the eluant afforded a red solid (64% yield). 1H NMR (400 MHz, CDCl3): 

δ 9.35 (s, 1 H), 8.39 (s, 1 H), 8.14 (dd, J = 8.6 Hz, J = 1.6 Hz, 1 H), 

7.93 – 7.86 (m, 3 H), 7.60 – 7.47 (m, 4 H), 6.98 – 6.92 (m, 2 H), 4.23 (q, 

J = 7.1 Hz, 2 H), 1.15 (t, J = 7.1 Hz, 3 H); 13C NMR (100 MHz, CDCl3): 

δ 192.2, 186.1, 166.9, 152.5, 143.1, 137.6, 136.0, 134.9, 132.6, 130.8, 

129.6, 128.6, 128.5, 127.9, 126.6, 125.7, 124.3, 122.0, 119.9, 111.9, 107.9, 

61.7, 14.0. Anal. Calcd. for C23H17NO4: C, 74.38; H, 4.61; N, 3.77; Found: 

C, 74.20; H, 4.71; N, 3.73. 

 (Z)-propyl 3-oxo-2-(3-oxoindolin-2-ylidene)-3-phenylpropanoate 

N
H

O

O

O OiPr

3l  

Following the general procedure, using 20% ether in petroleum ether as 

the eluant afforded a red solid (61% yield). 1H NMR (400 MHz, CDCl3): 

δ 9.28 (s, 1 H), 7.95 (d, J = 7.8 Hz, 2 H), 7.57 – 7.42 (m, 5 H), 6.96 – 
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6.93 (m, 2 H), 5.12 (m, 1 H), 1.16 (d, J = 6.3 Hz, 6 H), . 13C NMR (100 

MHz, CDCl3): δ 192.2, 186.0, 166.4, 152.5, 142.8, 137.5, 137.4, 133.2, 

128.8, 128.5, 125.6, 121.9, 119.9, 111.8, 108.5, 69.5, 21.5. Anal. Calcd. 

for C20H17NO4: C, 71.63; H, 5.11; N, 4.18; Found: C, 71.55; H, 5.06; N, 

4.09. 

(Z)-benzyl 3-oxo-2-(3-oxoindolin-2-ylidene)-3-phenylpropanoate 

N
H

O

O

O OBn

3m  

Following the general procedure, using 30% ether in petroleum ether as 

the eluant afforded a red solid (68% yield). 1H NMR (400 MHz, CDCl3): 

δ 9.30 (s, 1 H), 7.99 (d, J = 7.6 Hz, 2 H), 7.61 – 7.44 (m, 5 H), 7.28 – 

7.26 (m, 3 H), 7.14 – 7.12 (m, 2 H), 6.99 – 6.94 (m, 2 H), 5.22 (s, 2 H); 

13C NMR (100 MHz, CDCl3): δ 192.1, 186.0, 166.5, 152.4, 143.2, 137.6, 

137.3, 135.4, 133.4, 128.9, 128.6, 128.4, 128.1, 127.3, 125.7, 122.1, 

119.8, 111.9, 107.4, 66.8. Anal. Calcd. for C24H17NO4: C, 75.19; H, 4.47; 

N, 3.65; Found: C, 75.58; H, 4.55; N, 3.39. (Z)-methyl 

3-oxo-2-(3-oxoindolin-2-ylidene)-3-phenylpropanoate 

3n

N
H

O

O

O OMe
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Following the general procedure, using 20% ether in petroleum ether as 

the eluant afforded a red solid (69% yield). 1H NMR (400 MHz, CDCl3): 

δ 9.28 (s, 1 H), 7.98 (d, J = 7.8 Hz, 2 H), 7.59 – 7.43 (m, 5 H), 6.98 – 

6.94(m, 2 H), 3.75(s, 3 H); 13C NMR (100 MHz, CDCl3): δ 192.2, 186.0, 

167.2, 152.5, 143.0, 137.6, 137.2, 133.5, 128.9, 128.6, 125.7, 122.1, 

119.9, 111.9, 107.3, 52.6. Anal. Calcd. for C18H13NO4: C, 70.35; H, 4.26; 

N, 4.56; Found: C, 70.09; H, 4.25; N, 4.40. 

 (Z)-methyl 2-(1-(ethoxycarbonyl)-2-oxo-2-phenylethylidene)-3 

oxoindoline-5-carboxylate 

N
H

O

O

O OEt

O
O

3o  

Following the general procedure, using 30% ether in petroleum ether as 

the eluant afforded a red solid (45% yield). 1H NMR (400 MHz, CDCl3): 

δ 9.56 (s, 1 H), 8.25 – 8.23 (m, 2 H), 7.98 (d, J = 7.6 Hz, 2 H), 7.60 (t, J 

= 7.4 Hz, 1 H), 7.48 (t, J = 7.7 Hz, 2 H), 7.03 (d, J = 8.9 Hz, 1 H), 4.25 

(q, J = 7.1 Hz, 2 H), 3.90(s, 3 H), 1.18 (t, J = 7.1 Hz, 3 H),; 13C NMR 

(100 MHz, CDCl3): δ 191.6, 185.0, 166.5, 165.8, 155.1, 142.6, 139.0, 

137.0, 133.6, 128.8, 128.6, 127.5, 124.2, 119.7, 111.6, 109.7, 61.9, 52.2, 

13.9. Anal. Calcd. for C21H17NO6: C, 66.49; H, 4.52; N, 3.69; Found: C, 

66.38; H, 4.28; N, 3.62. 

(Z)-methyl 2-(1-(ethoxycarbonyl)-2-oxo-2-phenylethylidene)-3- 
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oxoindoline-4-carboxylate 

N
H

O

O

O OEt

O O

3p  

Following the general procedure, using 30% ether in petroleum ether as 

the eluant afforded a red solid (50% yield). 1H NMR (400 MHz, CDCl3): 

δ 9.42 (s, 1 H), 7.95 (d, J = 7.6 Hz, 2 H), 7.57 – 7.51 (m, 2 H), 7.44 (d, J 

= 7.6 Hz, 2 H), 7.26 (d, J = 7.0 Hz, 1 H), 7.07 (d, J = 8.0 Hz, 1 H), 4.21 

(q, J = 7.1 Hz, 2 H), 3.83(s, 3 H), 1.14 (t, J = 7.1 Hz, 3 H),; 13C NMR 

(100 MHz, CDCl3): δ 191.9, 183.1, 166.8, 165.9, 153.0, 142.3, 137.1, 

136.8, 133.4, 131.3, 128.9, 128.5, 122.7, 116.9, 114.8, 108.7, 61.7, 52.6, 

13.9. Anal. Calcd. for C21H17NO6: C, 66.49; H, 4.52; N, 3.69; Found: C, 

66.43; H, 4.61; N, 3.46. 

(Z)-ethyl 2-(5-fluoro-3-oxoindolin-2-ylidene)-3- 

oxo-3-phenylpropanoate 

N
H

O

O

O OEt

F

3q  

Following the general procedure, using 20% ether in petroleum ether as 

the eluant afforded a red solid (57% yield). 1H NMR (400 MHz, CDCl3): 

δ 9.25 (s, 1 H), 7.96 (d, J = 7.4 Hz, 2 H), 7.57 (t, J = 7.4 Hz, 1 H), 7.45 (t, 
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J = 7.7 Hz, 2 H), 7.25 – 7.19 (m, 2 H), 6.92 (dd, J = 8.5 Hz, J = 3.6 Hz, 1 

H), 4.22 (q, J = 7.1 Hz, 2 H), 1.16 (t, J = 7.1 Hz, 3 H); 13C NMR (100 

MHz, CDCl3): δ 191.9, 185.4 (d, J = 3.0 Hz), 166.7, 158.2 (d, J = 242.8 

Hz), 148.8, 143.2, 137.2, 133.5, 128.8, 128.6, 124.6 (d, J = 24.9 Hz), 

120.5 (d, J = 8.1 Hz), 112.7 (d, J = 8.1 Hz), 111.7 (d, J = 24.2 Hz), 108.7, 

61.7, 14.0; 19F NMR (377 MHz, CDCl3): δ -121.1. Anal. Calcd. for 

C19H14FNO4: C, 67.25; H, 4.16; N, 4.13; Found: C, 66.97; H, 4.37; N, 

4.05. 

(Z)-ethyl 2-(5-chloro-3-oxoindolin-2-ylidene)-3- 

oxo-3-phenylpropanoate 

N
H

O

O

O OEt

Cl

3r  

Following the general procedure, using 20% ether in petroleum ether as 

the eluant afforded a red solid (56% yield). 1H NMR (400 MHz, CDCl3): 

δ 9.33 (s, 1 H), 7.95 (d, J = 7.6 Hz, 2 H), 7.57 (t, J = 7.5 Hz, 1 H), 7.47 – 

7.42 (m, 4 H), 6.91 (d, J = 8.4 Hz, 1 H), 4.21 (q, J = 7.1 Hz, 2 H), 1.15 (t, 

J = 7.1 Hz, 3 H); 13C NMR (100 MHz, CDCl3): δ 191.8, 185.0, 166.6, 

150.8, 142.6, 137.1, 137.0, 133.5, 128.8, 128.6, 127.5, 125.2, 120.9, 

113.1, 108.9, 61.8, 14.0. Anal. Calcd. for C19H14ClNO4: C, 64.14; H, 3.97; 

N, 3.94; Found: C, 64.10; H, 3.95; N, 3.67. 

(Z)-ethyl 2-(5-bromo-3-oxoindolin-2-ylidene)-3- 
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oxo-3-phenylpropanoate 

N
H

O

O

O OEt

Br

3s  

Following the general procedure, using 20% ether in petroleum ether as 

the eluant afforded a red solid (60% yield). 1H NMR (400 MHz, CDCl3): 

δ 9.32 (s, 1 H), 7.95 (d, J = 7.4 Hz, 2 H), 7.63 – 7.55 (m, 3 H), 7.45 (t, J 

= 7.7 Hz, 2 H), 6.87 (d, J = 8.4 Hz, 1 H), , 4.22 (q, J = 7.1 Hz, 2 H), 1.16 

(t, J = 7.1 Hz, 3 H); 13C NMR (100 MHz, CDCl3): δ 191.7, 184.8, 166.6, 

151.2, 142.4, 139.8, 137.1, 133.5, 128.8, 128.6, 128.2, 121.4, 114.5, 

113.5, 109.0, 61.8, 14.0 Anal. Calcd. for C19H14BrNO4: C, 57.02; H, 3.53; 

N, 3.50; Found: C, 56.77; H, 3.55; N, 3.49. 

(Z)-ethyl 2-(5-iodo-3-oxoindolin-2-ylidene)-3- 

oxo-3-phenylpropanoate 

N
H

O

O

O OEt

I

3t  

Following the general procedure, using 20% ether in petroleum ether as 

the eluant afforded a red solid (51% yield). 1H NMR (400 MHz, CDCl3): 

δ 9.32 (s, 1 H), 7.94 (d, J = 7.8 Hz, 2 H), 7.80 (s, 1 H), 7.75 (dd, J = 8.5 
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Hz, J = 1.8 Hz, 1 H), 7.56 (t, J = 7.5 Hz, 1 H), 7.44 (t, J = 7.7 Hz, 2 H), 

6.77 (d, J = 8.4 Hz, 1 H), 4.21 (q, J = 7.1 Hz, 2 H), 1.15 (t, J = 7.1 Hz, 3 

H); 13C NMR (100 MHz, CDCl3): δ 191.8, 184.5, 166.6, 151.7, 145.5, 

142.0, 137.1, 134.1, 133.5, 128.8, 128.6, 121.9, 113.9, 108.8, 83.7, 61.7, 

13.9. Anal. Calcd. for C19H14INO4: C, 51.03; H, 3.16; N, 3.13; Found: C, 

50.88; H, 3.01; N, 2.98. 

(Z)-ethyl 2-(5-methyl-3-oxoindolin-2-ylidene)-3- 

oxo-3-phenylpropanoate 

N
H

O

O

O OEt

Me

3u  

Following the general procedure, using 20% ether in petroleum ether as 

the eluant afforded a red solid (64% yield). 1H NMR (400 MHz, CDCl3): 

δ 9.19 (s, 1 H), 7.96 (d, J = 7.8 Hz, 2 H), 7.56 (t, J = 7.4 Hz, 1 H), 7.44 (t, 

J = 7.6 Hz, 2 H), 7.31 – 7.29 (m, 2 H), 6.84 (d, J = 8.6 Hz, 1 H), 4.21 (q, 

J = 7.1 Hz, 2 H), 2.27 (s, 3 H),1.16 (t, J = 7.1 Hz, 3 H); 13C NMR (100 

MHz, CDCl3): δ 192.4, 186.2, 166.9, 150.6, 143.4, 138.4, 137.4, 133.3, 

131.7, 128.8, 128.5, 125.5, 119.9, 111.6, 107.3, 61.5, 20.6, 14.0. Anal. 

Calcd. for C20H17NO4: C, 71.63; H, 5.11; N, 4.18; Found: C, 71.56; H, 

5.15; N, 4.11. 

(Z)-ethyl 2-(7-methyl-3-oxoindolin-2-ylidene)-3- 

oxo-3-phenylpropanoate 
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N
H

O

O

O OEt
Me

3v  

Following the general procedure, using 20% ether in petroleum ether as 

the eluant afforded a red solid (50% yield). 1H NMR (400 MHz, CDCl3): 

δ 9.20 (s, 1 H), 7.97 (d, J = 7.8 Hz, 2 H), 7.56 (t, J = 7.4 Hz, 1 H), 7.44 (t, 

J = 7.7 Hz, 2 H), 7.38 (d, J = 7.6 Hz, 1 H), 7.32 (d, J = 7.4 Hz, 1 H), 

6.87 (t, J = 7.5 Hz, 1 H), 4.24 (q, J = 7.1 Hz, 2 H), 2.32 (s, 3 H), 1.18 (t, 

J = 7.1 Hz, 3 H); 13C NMR (100 MHz, CDCl3): δ 192.2, 186.4, 167.0, 

151.4, 143.2, 138.3, 133.3, 128.8, 128.5, 123.1, 121.9, 120.9, 119.5, 

107.9, 61.6, 15.3, 14.0. Anal. Calcd. for C20H17NO4: C, 71.63; H, 5.11; N, 

4.18; Found: C, 71.45; H, 5.02; N, 4.15. 

(Z)-ethyl 2-(5-methoxy-3-oxoindolin-2-ylidene)-3- 

oxo-3-phenylpropanoate 

N
H

O

O

O OEt

MeO

3w  

Following the general procedure, using 30% ether in petroleum ether as 

the eluant afforded a red solid (61% yield). 1H NMR (400 MHz, CDCl3): 

δ 9.10 (s, 1 H), 7.97 (d, J = 7.4 Hz, 2 H), 7.56 (t, J = 7.4 Hz, 1 H), 7.44 (t, 

J = 7.6 Hz, 2 H), 7.10 (dd, J = 8.6 Hz, J = 2.6 Hz, 1 H), 7.00 (d, J = 2.6 
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Hz, 1 H), 6.87 (d, J = 8.6 Hz, 1 H), 4.22 (q, J = 7.1 Hz, 2 H), 3.73(s, 3 H), 

1.16 (t, J = 7.1 Hz, 3 H); 13C NMR (100 MHz, CDCl3): δ 192.4, 186.2, 

166.8, 155.3, 147.2, 143.7, 137.4, 133.3, 128.8, 128.5, 125.8, 120.2, 

112.8, 107.9, 107.6, 61.5, 55.9, 14.0. Anal. Calcd. for C20H17NO5: C, 

68.37; H, 4.88; N, 3.99; Found: C, 67.82; H, 4.84; N, 3.73. 

 (E)-methyl 2-cyano-2-(3-oxoindolin-2-ylidene)acetate 

N
H

O

CN
O

O

3x  

Following the general procedure, using 40% ether in petroleum ether as 

the eluant afforded a red solid (50% yield). 1H NMR (400 MHz, 

(CD3)2SO ): δ 11.37 (s, 1 H), 7.67 – 7.61 (m, 2 H), 7.35 (d, J = 8.0 Hz, 1 

H), 7.13 (t, J = 7.4 Hz, 1 H), 3.85 (s, 3 H); 13C NMR (100 MHz, CDCl3): 

δ 185.1, 165.4, 151.9, 149.9, 138.4, 125.8, 123.9, 119.5, 115.0, 114.3, 

75.8, 53.1. Anal. Calcd. for C12H8N2O3: C, 63.16; H, 3.53; N, 12.28; 

Found: C, 63.07; H, 3.62; N, 12.11. 

(E)-2-(1,3-dioxo-1-phenylbutan-2-ylidene)indolin-3-one 

N
H

O

O

O3y  

Following the general procedure, but in the absence of Mn(OAc)2. Using 

20% ether in petroleum ether as the eluant afforded a red solid (45% 
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yield). 1H NMR (400 MHz, CDCl3): δ 10.34 (s, 1 H), 8.01 (d, J = 7.4 Hz, 

2 H), 7.58 (t, J = 7.4 Hz, 1 H), 7.50 - 7.44(m, 4 H), 6.97 – 6.94 (m, 2 H), 

2.20(s, 3 H); 13C NMR (100 MHz, CDCl3): δ 198.3, 195.5, 187.8, 152.9, 

141.3, 137.6, 137.5, 133.8, 128.9, 125.6, 122.6, 119.4, 113.9, 112.2, 29.3. 

Anal. Calcd. for C18H13NO3: C, 74.22; H, 4.50; N, 4.81; Found: C, 73.88; 

H, 4.52; N, 4.67. 

(E/Z)-ethyl 3-oxo-2-(3-oxoindolin-2-ylidene)butanoate 

N
H

O

O

O

O3z  

Following the general procedure, using 20% ether in petroleum ether as 

the eluant afforded a red solid (40% yield). 1H NMR [E/Z = 3.6:1] (400 

MHz, CDCl3): δ E: 10.23 (s, 1 H), 7.64 – 7.62 (m, 1 H), 7.51 – 7.47 (m, 1 

H), 7.02 (t, J = 7.4 Hz, 1 H), 6.98 – 6.90 (m, 1 H), 4.44 (q, J = 7.2 Hz, 2 

H), 2.35 (s, 3 H), 1.40 (t, J = 7.2 Hz, 3 H). Z: 9.04 (s, 1 H), 4.29 (q, J = 

7.1 Hz, 2 H), 2.50 (s, 3 H), 1.32 (t, J = 7.1 Hz, 3 H); 13C NMR (100 MHz, 

CDCl3): δ E: 197.6, 187.2, 167.1, 152.3, 141.2, 137.5, 125.6, 122.7, 119.6, 

112.1, 108.2, 62.2, 28.5, 13.8. Z: 199.8, 186.6, 166.1, 152.6, 141.3, 137.6, 

125.6, 122.0, 119.8, 111.8, 110.6, 61.6, 31.3, 14.1. Anal. Calcd. for 

C20H17NO4: C, 64.86; H, 5.05; N, 5.40; Found: C, 64.67; H, 5.08; N, 5.21. 
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Labeling experiments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The 18O was determined by HRMS. It should be noted that the labeling 

product undergoes partial oxygen exchange during the purification 

process. When the reaction was carried out in the presence of 10 equiv of 

H2O18, only normal 16O-product was detected. 

The HRMS spectra of 3a for the reaction in the presence of H2O18. 
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The HRMS spectra of 3a for the reaction under 18O2 (97%). 
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Table S2. Crystallographic Data for compound 3aa 
 compound 1 
chemical formula C19H15NO4 

formula weight (g·mol-1) 
321.32 

space group P2(1)/c 
a (Å) 7.769(5) 
b (Å) 11.658(7) 
c (Å) 18.192(10) 
β (deg) 95.910(12) 
V (Å3) 1639.0(16) 
Z 4 
T (K) 293(2) 
λ (Å) 0.71073 Å 
Dcalc (g·cm-1) 1.302 
μ (mm-1) 0.092 
F (000) 672 
Crystal size 

0.5000 × 0.3000 × 0.2000 mm 

Theta range for data collection 2.08 to 27.50 deg. 
Limiting indices -10≤h≤10 
 -15≤k≤15 
 -23≤l≤22 
Reflections collected / unique 12330 / 3726 (Rint = 0.0316) 
Data / restraints / parameters 3726 / 0 / 218 
Goodness-of-fit on F2 1.004 
Final R indices (I>2σ(I)) R1 = 0.0666, wR2 = 0.2427 
R indices (all data) R1 = 0.0892, wR2 = 0.2740 
a R defined as Σ||Fo| - |Fc||/Σ|Fo| and Rw defined as (Σ[w(Fo2 - Fc2)2]/Σ[wFo4])1/2. 
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Table S3. Bond lengths [Å] and angles [deg] for compound 3a 
Bond lengths [Å] 
O(1)-C(7) 1.216(3) O(2)-C(10) 1.333(3) 
O(2)-C(11) 1.451(3) O(3)-C(10) 1.215(3) 
O(4)-C(13) 1.208(3) N(1)-C(8) 1.366(3) 
N(1)-C(1) 1.394(3) C(1)-C(2) 1.381(4) 
C(1)-C(6) 1.396(4) C(2)-C(3) 1.380(4) 
C(3)-C(4) 1.377(4) C(4)-C(5) 1.368(4) 
C(5)-C(6) 1.393(4) C(6)-C(7) 1.457(4) 
C(7)-C(8) 1.518(3) C(8)-C(9) 1.350(3) 
C(9)-C(10) 1.474(3) C(9)-C(13) 1.514(3) 
C(11)-C(12) 1.482(5) C(13)-C(14) 1.484(3) 
C(14)-C(19) 1.383(4) C(14)-C(15) 1.397(4) 
C(15)-C(16) 1.386(4) C(16)-C(17) 1.377(6) 
C(17)-C(18) 1.382(6) C(18)-C(19) 1.378(4) 
Bond angles [deg] 
C(10)-O(2)-C(11) 116.5(2) C(8)-N(1)-C(1) 110.9(2) 
C(2)-C(1)-N(1) 128.5(2) C(2)-C(1)-C(6) 121.3(2) 
N(1)-C(1)-C(6) 110.2(2) C(3)-C(2)-C(1) 117.1(3) 
C(4)-C(3)-C(2) 122.3(3) C(5)-C(4)-C(3) 120.7(3) 
C(4)-C(5)-C(6) 118.5(3) C(5)-C(6)-C(1) 120.1(2) 
C(5)-C(6)-C(7) 132.7(2) C(1)-C(6)-C(7) 107.3(2) 
O(1)-C(7)-C(6) 129.8(2) O(1)-C(7)-C(8) 125.0(2) 
C(6)-C(7)-C(8) 105.2(2) C(9)-C(8)-N(1) 128.7(2) 
C(9)-C(8)-C(7) 124.9(2) N(1)-C(8)-C(7) 106.4(2) 
C(8)-C(9)-C(10) 120.0(2) C(8)-C(9)-C(13) 122.4(2) 
C(10)-C(9)-C(13) 117.6(2) O(3)-C(10)-O(2) 123.7(2) 
O(3)-C(10)-C(9) 124.4(2) O(2)-C(10)-C(9) 111.9(2) 
O(2)-C(11)-C(12) 107.7(3) O(4)-C(13)-C(14) 122.2(2) 
O(4)-C(13)-C(9) 119.1(2) C(14)-C(13)-C(9) 118.63(19) 
C(19)-C(14)-C(15) 119.9(2) C(19)-C(14)-C(13) 119.0(2) 
C(15)-C(14)-C(13) 121.1(2) C(16)-C(15)-C(14) 119.7(3) 
C(17)-C(16)-C(15) 119.7(3) C(16)-C(17)-C(18) 120.7(3) 
C(19)-C(18)-C(17) 119.9(3) C(18)-C(19)-C(14) 120.0(3) 
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Table S4.  Atomic coordinates (×104) and equivalent isotropic displacement parameters (Å2×103) 

for compound 3a. U(eq) is defined as one third of the trace of the orthogonalized Uij tensor. 
 x y z U(eq) 
O(1) 944(3) 5297(2) 8029(1) 72(1) 
O(2) 2980(2) 2717(2) 10272(1) 60(1) 
O(3) 2825(3) 4463(2) 10784(1) 73(1) 
O(4) 121(2) 2929(2) 8809(1) 70(1) 
N(1) 1910(3) 6247(2) 9836(1) 55(1) 
C(1) 1518(3) 7279(2) 9469(1) 53(1) 
C(2) 1551(4) 8376(2) 9757(2) 67(1) 
C(3) 1135(5) 9263(3) 9269(2) 78(1) 
C(4) 683(4) 9080(3) 8527(2) 79(1) 
C(5) 651(4) 7995(3) 8240(2) 69(1) 
C(6) 1075(3) 7079(2) 8716(1) 55(1) 
C(7) 1174(3) 5846(2) 8599(1) 54(1) 
C(8) 1712(3) 5343(2) 9357(1) 50(1) 
C(9) 1977(3) 4216(2) 9498(1) 49(1) 
C(10) 2634(3) 3837(2) 10248(1) 53(1) 
C(11) 3723(4) 2263(3) 10976(2) 70(1) 
C(12) 3958(6) 1010(3) 10887(2) 104(1) 
C(13) 1577(3) 3301(2) 8916(1) 51(1) 
C(14) 3018(3) 2835(2) 8530(1) 50(1) 
C(15) 4615(3) 3393(3) 8567(2) 69(1) 
C(16) 5947(4) 2921(4) 8214(2) 89(1) 
C(17) 5692(5) 1897(4) 7842(2) 97(1) 
C(18) 4100(6) 1358(3) 7790(2) 87(1) 
C(19) 2761(4) 1830(2) 8129(2) 64(1) 
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Figure 1. ORTEP diagram of compound 3a (ellipsoids at 30% probability.) 
 

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


