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1. Optimization of Reaction Conditions 
 

 

 

 
 

Table S1. Solvent Optimization of mono-o-arylation of amine in different solvent 
 

 

 

  
 
 

  

Entry Solvent Ag Salt Time (h) Temp. Yield (%) 

(m:d) 

1. HFIP AgTFA 20 90 71:9 

2. 1,2-DCE AgTFA 20 90 trace 

3. AcOH AgTFA 20 90 37 

4. DMF AgTFA 20 90 n.d 

5. ACN AgTFA 20 90 n.d 

6. DMA AgTFA 20 90 n.d 

7. TFE AgTFA 20 90 51 

8. t-Butanol AgTFA 20 90 n.d 

9. THF AgTFA 20 90 n.d 

10. 1,4-Dioxane AgTFA 20 90 n.d 

11. Isopropanol AgTFA 20 90 n.d 

12. HFIP AgSbF6 20 90 7 

13. HFIP CF3SO3Ag 20 90 13 

14. HFIP AgPF6 20 90 trace 

 

Reaction Conditions: - (i) 1a (1.0 eq.), 4-Iodobenzene (2.0 eq.), Pd (OAc)2 (10 mol%), Ag Salt (2.0 

eq.), TDG1 (20 mol%), HFIP (1ml.), 90 C, 20 h (ii) (Boc)2O (1.1 eq.), Et3N (3 eq.), DCM, rt, 

1.5h. 
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2. ESI-HRMS and NMR Characterization. 
 

 

Fig. S1 1H, 13C {1H} NMR Spectra of TDG1. 
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Fig. Fig. S2 ESI-HRMS Spectra of TDG 1. 
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Fig. S3 1H, 13C {1H} NMR Spectra of TDG2. 
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Fig. S4 ESI-HRMS Spectra of TDG2. 
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Fig. S5 1H, 13C {1H} NMR Spectra of compound 2a. 



S8  

 

 

Fig. S6 ESI-HRMS Spectra of compound 2a. 
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Fig. S7 1H, 13C {1H} NMR Spectra of compound 2a” 
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Fig. S8 ESI-HRMS Spectra of compound 2a” 
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Fig. S9 1H, 13C {1H} NMR Spectra of compound 2b. 
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Fig. S10 ESI-HRMS Spectra of compound 2b. 



S13  

 

 
 

 

Fig. S11 1H, 13C {1H} NMR Spectra of compound 2c. 
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Fig. S12 ESI-HRMS Spectra of compound 2c. 
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Fig. S13 1H, 13C {1H} NMR Spectra of compound 2d. 
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Fig. S14 ESI-HRMS Spectra of compound 2d. 



S17  

 

 
 

 

Fig. S15 1H, 13C {1H} NMR Spectra of compound 2d”. 
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Fig. S16 ESI-HRMS Spectra of compound 2d”. 
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Fig. S17 1H, 13C {1H}, 19F NMR Spectra of compound 2e. 
 
 

 

Fig. S18 ESI-HRMS Spectra of compound 2e. 
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Fig. S19 1H, 13C {1H}, 19F NMR Spectra of compound 2f. 
 
 

 

 

Fig. S20 ESI-HRMS Spectra of compound 2f. 
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Fig. S21 1H, 13C {1H}, NMR Spectra of compound 2g. 
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Fig. S22 ESI-HRMS Spectra of compound 2g. 
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Fig. S23 1H, 13C {1H}, NMR Spectra of compound 2h. 
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Fig. S24 ESI-HRMS Spectra of compound 2h. 



S27  

 

 
 

 
 

 



S28  

 

 
 

Fig. S25 1H, 13C {1H}, NMR Spectra of compound 2i 

 

 

 

Fig. S26 ESI-HRMS Spectra of compound 2i. 
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Fig. S27 1H, 13C {1H}, NMR Spectra of compound 4a. 
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Fig. S28 ESI-HRMS Spectra of compound 4a. 
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Fig. S29 1H, 13C {1H}, NMR Spectra of compound 4b 
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Fig. S30 ESI-HRMS Spectra of compound 4b. 
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Fig. S31 1H, 13C {1H}, 19F NMR Spectra of compound 4c. 
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Fig. S32 ESI-HRMS Spectra of compound 4c. 
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Fig. S33 1H, 13C {1H}, NMR Spectra of compound 4d. 
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Fig. S34 ESI-HRMS Spectra of compound 4d. 
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Fig. S35 1H, 13C {1H}, NMR Spectra of compound 4e. 
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Fig. S36 ESI-HRMS Spectra of compound 4e. 
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Fig. S37 1H, 13C {1H}, NMR Spectra of compound 4f. 



S41  

 

 

 

 

 

Fig. S38 ESI-HRMS Spectra of compound 4f. 
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Fig. S39 1H, 13C {1H}, NMR Spectra of compound 4f”. 
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Fig. S40 ESI-HRMS Spectra of compound 4f”. 
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Fig. S41 1H, 13C {1H}, NMR Spectra of compound 4g. 
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Fig. S42 ESI-HRMS Spectra of compound 4g. 
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Fig. S43 1H, 13C {1H}, and 19FNMR Spectra of compound 4h. 
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Fig. S44 ESI-HRMS Spectra of compound 4h. 
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Fig. S45 1H, 13C {1H}, 19F NMR Spectra of compound 4i. 
 
 

 

 

 

 
Fig. S46 ESI-HRMS Spectra of compound 4i. 
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Fig. S47 1H, 13C {1H}, NMR Spectra of compound 6a. 
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Fig. S48 ESI-HRMS Spectra of compound 6a. 
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Fig. S49 1H, 13C {1H}, NMR Spectra of compound 6b. 
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Fig. S50 ESI-HRMS Spectra of compound 6b. 
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Fig. S51 1H, 13C {1H},19F NMR Spectra of compound 6c. 
 

 

 

Fig.S52 ESI-HRMS Spectra of compound 6c. 
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Fig. S53 1H, 13C {1H}, NMR Spectra of compound 6d. 
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Fig. S54 ESI-HRMS Spectra of compound 6d. 
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Fig. S55 1H, 13C {1H}, NMR Spectra of compound 8a. 
 

 
Fig. S56 ESI-HRMS Spectra of compound 8a. 



S61  

 

 
 

 

Fig. S57 1H, 13C {1H}, NMR Spectra of compound 8b. 



S62  

 

 

 

 
 

 
 

 

Fig. S58 ESI-HRMS Spectra of compound 8b. 
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Fig. S59 1H, 13C {1H}, NMR Spectra of compound 8c. 
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Fig. S60 ESI-HRMS Spectra of compound 8c. 
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Fig. S61 1H, 13C {1H}, NMR Spectra of compound 8d. 
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Fig. S62 ESI-HRMS Spectra of compound 8d. 
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Fig. S63 1H, 13C {1H}, NMR Spectra of compound 8e. 
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Fig. S64 ESI-HRMS Spectra of Compound 8e. 
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Fig. S65 1H, 13C {1H}, NMR Spectra of compound 8f. 



S70  

 

Fig. S66 ESI-HRMS Spectra of Compound 8f. 
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Fig. S67 1H, 13C {1H}, NMR Spectra of compound 8g. 
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Fig. S68 ESI-HRMS Spectra of Compound 8g. 
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3. 1H, NMR Spectra of compound Mosher Amides 
 

 
Fig. S69 1H, NMR Spectra of compound 6a-Mosher Amide (Area of interest blown up) ee- 

0%. 
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Fig. S70 1H, NMR Spectra of compound 6b-Mosher Amide (Area of interest blown up) ee 

0%. 
 

 

Fig. S71 1H, 19F NMR Spectra of compound 6C-Mosher Amide (Area of interest blown up) 

ee-0%. 
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Fig. S72 1H, 19F NMR Spectra of compound 6d-Mosher Amide (Area of interest blown up) 

ee-0%. 
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Fig. S73 1H, NMR Spectra of compound 8a-Mosher Amide (Area of interest blown up) ee- 

90% 
 

 

Fig. S74 1H, NMR Spectra of compound 8b-Mosher Amide (Area of interest blown up) ee- 

77%. 
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Fig. S75 1H, NMR Spectra of compound 8b-Mosher Amide (Area of interest blown up) ee-25%. 
 
 

 

Fig. S76 1H, NMR Spectra of compound 8d-Mosher Amide (Area of interest blown up) ee- 

41%. 
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Fig. S77 1H, NMR Spectra of compound 8e-Mosher Amide (Area of interest blown up) ee- 

68%. 
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Fig. S78 1H, NMR Spectra of compound 8f-Mosher Amide (Area of interest blown up) ee- 

64%. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S79 1H, NMR Spectra of compound 8g-Mosher Amide (Area of interest blown up) ee- 

66%. 
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4.   Crude NMR analysis of imine formation 

 

In a sealed tube both benzyl amine and diethoxy ethyl proline (DEP) was taken and heated at 

900C. After 1h reaction mixture was concentrated and taken for NMR in CDCl3.From crude 

NMR analysis a triplet of 3 proton is clearly showing dissociation of -OEt group from DEP 

and 1 extra proton in aromatic region due to formation of imine. Formation of aldehyde 

intermediate was confirmed by HRMS spectrometry. 
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(i)A- After 1h of heating at 900C (ii) B- Just after mixing both reagents. 

 
Fig. S80 1H, NMR Spectral co-relation study of imine formation. 

 
 

 

 
Fig. S81 ESI-HRMS Spectra of (2-oxoethyl) L-proline. 


