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1. Optimization of Reaction Condition: Reaction are performed with different equivalent of 

Arnes and imides as well as different mol % of catalyst loading. (Table-1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table -1: Optimization of Reaction Condition 

N.B. The limiting reactants used as 0.5 mmol (1 equivalent). All the reported yields are 

isolated yields after purification. 

2. Controlled Experiments:  

To understand the mechanism insight some controlled experiment has been done with the 

radical trapping experiments. The reaction in presence of TEMPO and BHT were suppressed 

and produce trace amount of the coupling product, although we are unable to isolate the radical-

trapping adduct with TEMPO and BHT but detected by HRMS. These controlled experiments 

support the radical-N cross coupling reaction. 

Entry Imide 

(equiv) 

Arene 

(equiv) 

Catalyst 

(mol %) 

Solvent Yield 

(%) 

1 1 1 1 5 mL 55 

2 1 1.2 1 5 mL 60 

3 1.2 1 1 5 mL 55 

4 1.3 1 0.5-1 8 mL 60 

5 1.5 1 1 10 mL 35 

6 2 1 1 10 mL 15 

7 1 2 0.5-1 5 mL 45 

8 1 4 0.5-1 5 mL 50 

9 1 1 5 5 mL 45 
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Scheme-1: Controlled radical-trapping experiment using TEMPO and BHT  

3. UV-vis absorption spectrum of [Ir{(dF)(CF3)ppy}2(dtbpy)]PF6 and imide (1a): UV-vis 

spectra has been recorded on a Shimadzu 1800 instrument.  

 

 

 

 

 

 

                                       

 

        

 

 

 

 

UV-vis absorption s(15 µM in acetonitrile) 

spectrum of  [Ir{(dF)(CF3)ppy}2(dtbpy)]PF6 

(15 µM in acetonitrile) 

(Figure-1) 
 

UV-vis absorption spectrum of imide 

(1a)(100 µM in acetonitrile)  

λmax = 295nm 

(Figure-2) 
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4. UV-vis absorption spectrum of imide (1i): UV-vis spectra has been recorded on a 

Shimadzu 1800 instrument.  

 

 

 

 

 

 

 

 

 

5. Fluorescence quenching of [Ir{(dF)(CF3)ppy}2(dtbpy)]PF6 with varying concentration 

of 1,3 dioxoisoindolin-2-yl 2-oxopyrrolidine-1-carboxylate (1a): Emission spectra has 

been recorded on a Perkin Elmer LS55 Fluorescence instrument.  

A stock solution of [Ir{(dF)(CF3)ppy}2(dtbpy)]PF6 (0.1 mM) was prepared by dissolving 2.8 

mg of [Ir{(dF)(CF3)ppy}2(dtbpy)]PF6 in 25 mL of acetonitrile. The catalyst stock solution of 

the above concentration was distributed into five 10 mL standard flasks equally (1 mL in each 

flasks). In the same way, stock solution of imide 1a (1 mM) was prepared by dissolving 6.8 

mg of 1a in 25 mL of acetonitrile. From the above stock solution of imide 1a, 0 mL, 1.5 mL, 

2.5 mL, 5 mL, and 8mL were pipetted out and added to the above five 10 mL slandered 

volumetric flasks containing 1 mL of catalyst stock solution and diluted to 10 mL with 

acetonitrile. The fluorescence spectrum of flask 1 containing only 0.01 mM Ir(III)-catalyst was 

measured by exciting at 420 nm (λex) and emission was measured at 476 nm (λem). Similarly, 

fluorescence intensity of other solutions containing different concentration of imide (1a) was 

measured (Figure-4). The details of decrease in fluorescence intensity by increased 

concentration of imide (1a) are shown in below Table-2 

 

 

UV-vis absorption spectrum of 

imide (1i)(100 µM in acetonitrile)  

 (Figure-3) 
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SL No Concentration of 

Imide (mM) 

wavelength I0 I I0/I 

Ir(III) 0 476 126.978372 126.978372 1 

A1 0.15 476 126.978372 125.588657 1.01 

A2 0.25 476 126.978372 126.978372 1.02 

A3 0.55 476 126.978372 122.304842 1.04 

A4 0.80 476 126.978372 120.129439 1.06 

 

Table-2: Fluorescence quenching of Ir(III) with varying concentration Imide (1a) 

Analysis of the above tabulated data using Stern-Volmer quenching kinetic equation and by 

plotting I0/I on Y-axis with corresponding concentration of imide (1a) on X-axis resulted a 

straight line (Figure-5). The slope of the curve was 0.0747 and the intercept on Y-axis is 0.999. 

Incorporating the excited-state lifetime of [Ir{(dF)(CF3)ppy}2(dtbpy)]PF6 (τ0 = 2.3 µS = 2.3X 

10-6 S)1 in the slope, rate of quenching Kq was measured as shown below-  

I0/I = 1 + Kqτ [Q] 

Where,   I0/I = ratio of intensity of fluorescence without and with quencher concentration. 

Kq = Rate constant for quenching, τ = life time of catalyst, [Q] = concentration of quencher. 

Here slope = Kqτ0  

So, 0.0747 = Kqτ0 , or Kq = 0.0747/ τ0  

                                            = 0.0747/[2.3 X10-6]     

                                           = 3.2 X104 M-1 S-1 

So the measured experimental quenching rate constant (Kq) = 3.2 X104 M-1 S-1 
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Figure-4: Fluorescence quenching spectra of [Ir{(dF)(CF3)ppy}2(dtbpy)]PF6 (0.01 mM) with 

varying concentration of Imide (1a). All the samples excited at 420 nm (λex) and emission was 

measured at 476 nm (λem). Ir (III)-only Catalyst. A1 = 0.15 mM solution of imide 1a + catalyst 

Ir(III)  (0.01 mM); A2 = 0.25 mM solution of imide 1a + catalyst Ir(III)  (0.01 mM); A3 = 0.5 

mM solution of imide 1a + catalyst Ir(III)  (0.01 mM); A4 = 0.8 mM solution of imide 1a + 

catalyst Ir(III)  (0.01 mM);  

 

 

 

 

 

 

 

 

 

Figure-5: Stern-Volmer plot [I0/I on Y-axis with corresponding concentration of imide (1a) on 

X-axis] Intercept = 0.999; slope = .0747; R2 = 0.9975;  

y = mx +C 

    = 0.0747x + 0.999 R2 (0.9975) 



S7 
 

5. Unsuccessful attempts:  

 

 

 

 

 

 

 

6. Reaction setup- 5W blue LED light placed 2 cm below from the reaction flask and stirred 

at room temperature 

 

 

 

 

 

 

 

 

 

                                      Figure-6: Photochemical reaction setup 

 

7. Preparation of Imides: The following imides are synthesized using the general 

experimental procedure (A) presented in the manuscript:  
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8. Preparation N-hydroxy phthalamides: The different derivative of N-hydroxy 

phthalamides are prepared as follows- In a round bottom flask hydroxylamine hydrochloride 

(1.1 equiv) and sodium acetate (1.35 equiv) was taken and then added acetic acid 1 ml/mmol 

of phthalic anhydride used. Then the mixture was reflux for 30 minutes and then formed NaCl 

was filtered and phthalic anhydride derivative (1 equiv) was dissolved in the filtrate and reflux 

for additional 1h. After that the reaction mixture was poured into ice cold water. Then the 

precipritate was collected by filtration and washed with cold water and dried in high vacuum 

for 1h and used without purification. 
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8. Details of Catalyst Used:2  
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9. Ipso mechanism:  
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 6.  HRMS of TEMPO adduct (From Reaction mixture) - 
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7. HRMS of BHT adduct  (From reaction mixture)– 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 



S13 
 

Mechanistic Support: HRMS data of the Reaction Mixture after 12h from reaction time 

 

Controlled Experiment: HRMS data of the radical trapping experiment 
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