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[AgII(bipy)2S2O8]

Table S1: Optimization study

6 p-OMe AgII(bipy)2S2O8 MeCN/H2O 12 h 24
7 p-OMe AgII(bipy)2S2O8 12 h 18
8 p-OMe AgII(bipy)2S2O8 Selectfluor (1 equiv.) MeCN/H2O 0.5 h 56

MeCN/H2O

9 p-OMe AgII(bipy)2S2O8 Selectfluor (2 equiv.) 0.333 h 62MeCN/H2O

NH4S2O8 (3 equiv.)
Na2S2O8 (3 equiv.)

entry R Ag catalyst oxidant Solvent time (h) 2a (%yield)

1 p-OMe AgII(bipy)2S2O8 Oxone (3 equiv.)* 12 h 21
2 p-OMe AgII(bipy)2S2O8 MeCN/H2O 12 h nd
3 p-OMe AgII(bipy)2S2O8 12 h 12

MeCN/H2O

MeCN/H2O
4 p-OMe AgII(bipy)2S2O8 Selectfluor (3 equiv.) MeCN/H2O 0.166 h 78
5 p-OMe AgII(bipy)2S2O8 MeCN/H2O 12 h 48

H2O2 (3 equiv.)
TBHP (3 equiv.)

K2S2O8 (3 equiv.)

MeCN/H2O, 40 oC
2a (% yield)

CH3 H

O

1a

AgII(bipy)2S2O8, Oxidant

MeO MeO

Reaction conditions: 1a (1 mmol), Ag catalyst (10 mol%), Selectfluor (3 equiv.), CH3CN/H2O (9:1, 4 mL), 40 oC, *Oxone 2KHSO5·KHSO4·K2SO4

General procedure for the synthesis of Silver Complex:1

2,2'-Bipyridine (1.1 g, 7 mmol) was added to a silver nitrate solution in methanol (0.51 g, 3 

mmol), and the mixture was allowed to stir for 0.5 hours at room temperature. Thereafter, 

methanol was evaporated using a rotary evaporator and 

crystalline compound was obtained. This compound was 

then added to cold solution of K2S2O8 (1.1 g in 100 mL 

H2O) and after some time brown coloured precipitates were 

observed. The precipitates were then filtered under vacuum, 

and upon drying brown colour compound was obtained (2.1 

g).

Procedures for controlled experiments (Scheme 2)

To a stirred solution of p-methoxy toluene 1a (0.8196 mmol) in CH3CN/H2O (9:1, 4 mL), 

was added (3 equiv.) of selectfluor and 10mol% of silver complex in 50 ml round bottom 

flask. The reaction mixture was stirred at 40 ºC under Nitrogen atmosphere. After completion 

of the reaction as indicated by thin layer chromatography, the reaction mixture was extracted 

with EtOAc and water. The organic layer was dried over Na2SO4 and concentrated in vacuo 

on rotary evaporator. The crude material was purified by column chromatography using ethyl 

acetate/ n-hexane as eluent to afford the required product 2a in 76% yield (Scheme 2, eq. 1). 

To a 50 mL two necked round bottom flask 10mol% of silver complex was added under 

nitrogen atmosphere after that 4 ml of anhydrous acetonitrile (CH3CN) was added with the 



S3

help of syringe, simultaneously we added p-methoxy toluene 1a (0.8196 mmol) and (3 

equiv.)  of selectflour into it and place the reaction mixture on stirring at 40 ºC under nitrogen 

atmosphere followed by freeze thaw cycles. After completion of the reaction as indicated by 

thin layer chromatography, the reaction mixture was extracted with EtOAc and water. The 

organic layer was dried over Na2SO4 and concentrated in vacuo on rotary evaporator. The 

crude material was purified by column chromatography using ethyl acetate/ n-hexane as 

eluent to afford the required product 2a of 46% (Scheme 2, eq. 2). 

To a 50 mL two necked round bottom flask 10mol% of silver complex was added under 

argon atmosphere after that 4 mL of anhydrous tetrahydrofuran (THF) was added with the 

help of syringe, simultaneously we added p-methoxy toluene 1a (0.8196 mmol) and (3 

equiv.)  of selectflour into it and place the reaction mixture on stirring at 40 ºC under argon 

atmosphere for 3hr followed by freeze thaw cycles. After 3 hr no new spot was observed as 

indicated by thin layer chromatography (Scheme 2, eq. 3).

To a 50 mL two necked round bottom flask 10mol% of silver complex was added under 

argon atmosphere after that 3.5 mL of anhydrous tetrahydrofuran (THF) was added with the 

help of syringe, simultaneously we added p-methoxy toluene 1a (0.8196 mmol) and (3 

equiv.)  of selectflour into it and place the reaction mixture on stirring at 40 ºC under argon 

atmosphere for 3hr followed by freeze thaw cycles. After 3 hr when we check thin layer 

chromatography (TLC) we observe no new spot. After this, we added 0.5 mL of freeze thaw 

water in the reaction mixture with the help of syringe, we observe heat up of reaction. 

Suddenly when we check the TLC of reaction, the reaction was completed in 5 minutes. After 

completion of the reaction as indicated by thin layer chromatography, the reaction mixture 

was extracted with EtOAc and water. The organic layer was dried over Na2SO4 and 

concentrated in vacuo on rotary evaporator. The crude material was purified by column 

chromatography using ethyl acetate/ n-hexane as eluent to afford the required product 2a of 

78% (Scheme 2, eq. 4). 

To a stirred solution of p-methoxy toluene 1a (0.8196 mmol) in CH3CN/H2O (9:1, 4 mL), 

was added (3 equiv.) of selectfluor and 10mol% of silver complex after that we added (4 

equiv., 6 equiv., 8 equiv. and 3 equiv.) of TEMPO as a radical scavenger. Then the reaction 

mixture was placed on stirring at 40 ºC under Nitrogen atmosphere. After completion of the 

reaction as indicated by thin layer chromatography, the reaction mixture was extracted with 

EtOAc and water. The organic layer was dried over Na2SO4 and concentrated in vacuo on 
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rotary evaporator. The crude material was purified by column chromatography using ethyl 

acetate/ n-hexane as eluent to afford the required product 2a of 58%, 42%, 28%, 12% 

(Scheme 2, eq. 5). 

 Procedure for Isotope labelling experiment (Figure 2)

To a stirred solution of p-methoxy toluene 1a (0.8196 mmol) in anhydrous CH3CN was 

added (3 equiv.) of selectfluor and 10mol% of silver complex under nitrogen atmosphere 

after that we add 10 μl H2O18. Then the reaction was continued to stir for about 5 minutes at 

40 ºC.
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Spectral copies of:

1H NMR Spectra of 4-Methoxy benzaldehyde (2a)2

13C2 NMR Spectra of4-Methoxy benzaldehyde (2a)2
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DEPT Spectra of 4-Methoxy benzaldehyde (2a)2

GCMS of 4-Methoxy benzaldehyde (2a)
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1HNMR Spectra of 2-Methoxy benzaldehyde (2b)2
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13C2 NMR Spectra of 2-Methoxy benzaldehyde (2b)2

DEPT Spectra of 2-Methoxy benzaldehyde (2b)2
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GCMS of 2-Methoxy benzaldehyde (2b)
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1H NMR Spectra of 4-Nitro benzaldehyde (2c)2

13C{1H} NMR Spectra of 4-Nitro benzaldehyde (2c)2
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DEPT Spectra of 4-Nitro benzaldehyde (2c)2

GCMS of 4-Nitro benzaldehyde (2c)
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1H NMR Spectra of 2-Nitro benzaldehyde (2d)2
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13C{1H} NMR Spectra of 2-Nitro benzaldehyde (2d)2

DEPT Spectra of 2-Nitro benzaldehyde (2d)2
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GCMS of 2-Nitro benzaldehyde (2d)
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1HNMR Spectra of 3-Methoxy benzaldehyde (2e)2
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13C{1H} NMR Spectra of 3-Methoxy benzaldehyde (2e)2

DEPT Spectra of 3-Methoxy benzaldehyde (2e)2
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1HNMR Spectra of 4-(tert-butyl) benzaldehyde (2f)3
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13C{1H} NMR Spectra of 4-(tert-butyl) benzaldehyde (2f)3

DEPT Spectra of 4-(tert-butyl) benzaldehyde (2f)3
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1HNMR Spectra of 4-Methyl benzaldehyde (2g)4

13C{1H} NMR Spectra of 4-Methylbenzaldehyde (2g)4
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DEPT Spectra of 4-Methylbenzaldehyde (2g)4

GCMS of 4-Methylbenzaldehyde (2g)
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1HNMR Spectra of 1-Naphthaldehyde (2h)2
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13C{1H} NMR Spectra of 1-Naphthaldehyde (2h)2

DEPT Spectra of 1-Naphthaldehyde (2h)2
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GCMS of 1-Naphthaldehyde (2h)
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1HNMR Spectra of 2-Naphthaldehyde (2i)2

13C{1H} NMR Spectra of 2-Naphthaldehyde (2i)2
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DEPT Spectra of 2-Naphthaldehyde (2i)2
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GCMS of 2-Naphthaldehyde (2i) 
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1HNMR Spectra of [1,1-Biphenyl]-4-carbaldehyde(2j)2

13C{1H} NMR Spectra of [1,1-Biphenyl]-4-carbaldehyde(2j)2
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DEPT Spectra of [1,1-Biphenyl]-4-carbaldehyde(2j)2

HRMS of [1,1-Biphenyl]-4-carbaldehyde(2j)
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1HNMR Spectra of 4-Fluoro benzaldehyde (2k)2

13C{1H} NMR Spectra of 4-Fluoro benzaldehyde (2k)2
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DEPT Spectra of 4-Fluoro benzaldehyde (2k)2

19F Spectra of 4-Fluoro benzaldehyde (2k)2
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GCMS of 4-Fluoro benzaldehyde (2k)
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1HNMR Spectra of 2-Chloro benzaldehyde (2l)5

13C{1H} NMR Spectra of 2-Chloro benzaldehyde (2l)5
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DEPT Spectra of 2-Chloro benzaldehyde (2l)5
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GCMS of 2-Chloro benzaldehyde (2l)
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1HNMR Spectra of 4-Chloro benzaldehyde (2m)2

13C{1H} NMR Spectra of 4-Chloro benzaldehyde (2m)2
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DEPT Spectra of 4-Chloro benzaldehyde (2m)2
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GCMS of 4-Chloro benzaldehyde (2m)
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1HNMR Spectra of 2-Bromobenzaldehyde (2n)2

13C{1H} NMR Spectra of 2-Bromo benzaldehyde (2n)2
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DEPT Spectra of 2-Bromo benzaldehyde (2n)2
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GCMS of 2-Bromo benzaldehyde (2n)
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1HNMR Spectra of 4-Bromobenzaldehyde (2o)2

13C{1H} NMR Spectra of 4-Bromo benzaldehyde (2o)2
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DEPT Spectra of 4-Bromo benzaldehyde (2o)2
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GCMS of 4-Bromo benzaldehyde (2o)
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1HNMR Spectra of 4-Iodo benzaldehyde (2p)2

13C{1H} NMR Spectra of 4-Iodo benzaldehyde (2p)2
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DEPT Spectra of 4-Iodo benzaldehyde (2p)2
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GCMS Spectra of 4-Iodo benzaldehyde (2p)
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1HNMR Spectra of 4-Formylbenzonitrile (2q)2

13C{1H} NMR Spectra of 4-Formylbenzonitrile (2q)2



S48

DEPT Spectra of 4-Formylbenzonitrile (2q)2
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GCMS of 4-Formylbenzonitrile (2q)
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1HNMR Spectra of 3-Nitro benzaldehyde (2r)3

13C{1H} NMR Spectra of 3-Nitro benzaldehyde (2r)3
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DEPT Spectra of 3-Nitro benzaldehyde (2r)3
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GCMS of 3-Nitro benzaldehyde (2r)
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1H NMR Spectra of Methyl 4-formylbenzoate (2s)2

13C{1H} NMR Spectra of Methyl 4-formylbenzoate (2s)2
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DEPT Spectra of Methyl 4-formylbenzoate (2s)2

1HNMR Spectra of Methyl 3-formylbenzoate (2t)3
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13C{1H} NMR Spectra of Methyl 3-formylbenzoate (2t)3

DEPT Spectra of Methyl 3-formylbenzoate (2t)3
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1HNMR Spectra of 4-formyl-2-(trimethylsilyl) phenyltrifluoromethanesulfonate(2u)

13C{1H} NMR Spectra of 4-formyl-2-(trimethylsilyl) 

phenyltrifluoromethanesulfonate(2u)
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DEPT Spectra of 4-formyl-2-(trimethylsilyl) phenyltrifluoromethanesulfonate(2u) 

19F Spectra of 4-formyl-2-(trimethylsilyl) phenyltrifluoromethanesulfonate(2u)
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GCMS of 4-formyl-2-(trimethylsilyl) phenyltrifluoromethanesulfonate(2u)
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1HNMR Spectra of 4-formyl-2-(trimethylsilyl) phenyltrifluoromethanesulfonate(2v)

13C{1H} NMR Spectra of 2-formyl-5-(trimethylsilyl) phenyltrifluoromethanesulfonate 
(2v)
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DEPT Spectra of 2-formyl-5-(trimethylsilyl) phenyltrifluoromethanesulfonate (2v) 

19F Spectra of 2-formyl-5-(trimethylsilyl) phenyltrifluoromethanesulfonate (2u) 
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GCMS of 2-formyl-5-(trimethylsilyl) phenyltrifluoromethanesulfonate (2u)
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1HNMR Spectra of 4-Azidobenzaldehyde (2w)6

13C{1H} NMR Spectra of 4-Azidobenzaldehyde (2w)6
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DEPT Spectra of 4-Azidobenzaldehyde (2w)6

1HNMR Spectra of 4-Formylbenzenesulfonyl azide (2x)
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13C{1H} NMR Spectra of 4-Formylbenzenesulfonyl azide (2x)

DEPT Spectra of 4-Formylbenzenesulfonyl azide (2x)
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1HNMR Spectra of 4-Formylbenzenesulfonamide (2y)7

13C{1H} NMR Spectra of 4-Formylbenzenesulfonamide (2y)7
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DEPT Spectra of 4-Formylbenzenesulfonamide (2y)7
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GCMS of 4-Formylbenzenesulfonamide (2y)
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1HNMR Spectra of 2-(allyloxy) benzaldehyde (2z)8
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13C{1H} NMR Spectra of 2-(allyloxy) benzaldehyde (2z)8

DEPT Spectra of 2-(allyloxy) benzaldehyde (2z)8
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GCMS of 2-(allyloxy) benzaldehyde (2z)
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1HNMR Spectra of 2-(prop-2-yn-1-yloxy) benzaldehyde (2aa)8
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13C{1H} NMR Spectra of 2-(prop-2-yn-1-yloxy) benzaldehyde (2aa)8

DEPT Spectra of 2-(prop-2-yn-1-yloxy) benzaldehyde (2aa)8
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GCMS of 2-(prop-2-yn-1-yloxy) benzaldehyde (2aa)
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1HNMR Spectra of Benzaldehyde (2ab)2

13C{1H} NMR Spectra of Benzaldehyde (2ab)2
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DEPT Spectra of Benzaldehyde (2ab)2
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GCMS of Benzaldehyde (2ab)
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1H NMR Spectra of Furan-2-carbaldehyde (2ac)2

13C{1H} NMR Spectra of Furan-2-carbaldehyde (2ac)2
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DEPT Spectra of Furan-2-carbaldehyde (2ac)2

1H NMR Spectra of Thiophene-2-carbaldehyde (2ad)9
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13C{1H} NMR Spectra of Thiophene-2-carbaldehyde (2ad)9

DEPT Spectra of Thiophene-2-carbaldehyde (2ad)9
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1HNMR Spectra of Quinoxaline-2-carbaldehyde (2aj)

13C{1H} NMR Spectra of Quinoxaline-2-carbaldehyde (2aj)
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DEPT Spectra of Quinoxaline-2-carbaldehyde (2aj)

HRMS of Quinoxaline-2-carbaldehyde (2aj)
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1HNMR Spectra of 1-methyl-1H-benzo[d][1,2,3]triazole-5-carbaldehyde (2ak)

13C{1H} NMR Spectra of 1-methyl-1H-benzo[d][1,2,3]triazole-5-carbaldehyde (2ak)
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DEPT Spectra of 1-methyl-1H-benzo[d][1,2,3]triazole-5-carbaldehyde (2ak)

HRMS of 1-methyl-1H-benzo[d][1,2,3]triazole-5-carbaldehyde (2ak)
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1HNMR Spectra of 1,3-dimethylindolin-2-one (2al)10

13C{1H} NMR Spectra of 1,3-dimethylindolin-2-one (2al)10
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DEPT Spectra of 1,3-dimethylindolin-2-one (2al)10
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GCMS of 1,3-dimethylindolin-2-one (2al)
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Spectral copies:

1HNMR Spectra of Acetophenone (4a)11

13C{1H} NMR Spectra of Acetophenone (4a)11
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DEPT Spectra of Acetophenone (4a)11
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GCMS of Acetophenone (4a)
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1HNMR Spectra of 4- Bromoacetophenone (4b)11

13C{1H} NMR Spectra of 4- Bromoacetophenone (4b)11
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DEPT Spectra of 4- Bromoacetophenone (4b)11

1HNMR Spectra of Benzophenone (4c)2
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13C{1H} NMR Spectra of Benzophenone (4c)2

DEPT Spectra of Benzophenone (4c)2
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GCMS of Benzophenone (4c)
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1HNMR Spectra of Ethyl-4-methoxy benzoate (4d)12

13C{1H} NMR Spectra of Ethyl-4-methoxy benzoate (4d)12
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DEPT Spectra of Ethyl-4-methoxy benzoate (4d)12

GCMS of Ethyl-4-methoxy benzoate (4d)
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1HNMR Spectra of Propiophenone (4e)13
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13C{1H} NMR Spectra of Propiophenone (4e)13
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DEPT Spectra of Propiophenone (4e)13

1HNMR Spectra of 2-Bromo-1-phenylethan-1-one (4f)14
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13C{1H} NMR Spectra of 2-Bromo-1-phenylethan-1-one (4f)14

DEPT Spectra of 2-Bromo-1-phenylethan-1-one (4f)14
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GCMS of 2-Bromo-1-phenylethan-1-one (4f)
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1HNMR Spectra of Isobenzofuran-1(3H)-one (4g)15
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13C{1H} NMR Spectra of Isobenzofuran-1(3H)-one (4g)15

DEPT Spectra of Isobenzofuran-1(3H)-one (4g)15
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1HNMR Spectra of Isochroman-1-one (4h)11

13C{1H} NMR Spectra of Isochroman-1-one (4h)11
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DEPT Spectra of Isochroman-1-one (4h)11

GCMS of Isochroman-1-one (4h)
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1HNMR Spectra of tert 1-oxo-3,4-dihydroisoquinoline-2(1H)-carboxylate (4i)16
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13C{1H} NMR Spectra of tert 1-oxo-3,4-dihydroisoquinoline-2(1H)-carboxylate (4i)16

DEPT Spectra of tert 1-oxo-3,4-dihydroisoquinoline-2(1H)-carboxylate (4i)16
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1HNMR Spectra of 2,3-dihydro-1H-inden-1-one (4j)11

13C{1H} NMR Spectra of 2,3-dihydro-1H-inden-1-one (4j)11
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DEPT Spectra of 2,3-dihydro-1H-inden-1-one (4j)11

GCMS of 2,3-dihydro-1H-inden-1-one (4j)
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Spectral Copies:
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1HNMR Spectra of 8-(4-hydroxy-3-methylbut-2-en-1-yl)-7-methoxy-2H-chromen-2-one 

(8a)

13C{1H} NMR Spectra of 8-(4-hydroxy-3-methylbut-2-en-1-yl)-7-methoxy-2H-chromen-

2-one (8a)

DEPT Spectra of 8-(4-hydroxy-3-methylbut-2-en-1-yl)-7-methoxy-2H-chromen-2-one 
(8a)
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HSQC correlation in 8-(4-hydroxy-3-methylbut-2-en-1-yl)-7-methoxy-2H-chromen-2-

one (8a)
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HMBC correlations in 8-(4-hydroxy-3-methylbut-2-en-1-yl)-7-methoxy-2H-chromen-2-
one (8a) 
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OMeO O
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HRMS of 8-(4-hydroxy-3-methylbut-2-en-1-yl)-7-methoxy-2H-chromen-2-one (8a)
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1HNMR Spectra of 3-(3-methoxy-4-(prop-2-yn-1-yloxy) phenyl) acrylaldehyde (10a)
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13C{1H} NMR Spectra of3-(3-methoxy-4-(prop-2-yn-1-yloxy) phenyl) acrylaldehyde 
(10a)

DEPT Spectra of 3-(3-methoxy-4-(prop-2-yn-1-yloxy) phenyl) acrylaldehyde (10a)
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HRMS of 3-(3-methoxy-4-(prop-2-yn-1-yloxy) phenyl) acrylaldehyde (10a)
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