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1. Optimization Reaction Conditions of Catalytic Asymmetric Formal [3+2] Cycloaddition 

Reaction of Isocyanoacetate 1a with Chalcone-derived Tosylimine 5a 

Table S1 Catalysts screening and optimization reaction conditions[a] 

 

Entry Catalyst t (h) T [oC] Yield (%) dr[b] ee (%)[c] 

1 3a 0.5 r.t. 99 0.9:1 25 (4) 

2 3b 0.5 r.t. 99 2.6:1 63 (36) 

3 3c 0.5 r.t. 99 2.1:1 39 (9) 

4 3d 0.5 r.t. 99 2.1:1 42 (8) 

5 3e 0.5 r.t. 99 1.8:1 65 (37) 

6 3e  0.5 0 99 2.2:1 55 (24) 

7 3e  0.5 40 99 2.6:1 60 (29) 

8[d] 3e  0.5 r.t. 99 3.1:1 67 (28) 

9[e] 3e  2 r.t. 99 2.1:1 58 (41) 

10[f] 3e  2 r.t. 99 2.2:1 80 (52) 

11[f] 3e  2 10 99 4.2:1 81 (35) 

12[f] 3e  2 0 99 2.1:1 74 (48) 

13[f] 3e  2 -20 99 3.0:1 59 (43) 

[a] Unless otherwise noted, all of reactions were carried out with isocyanoacetate 1a (0.12 mmol), α, β- 

unsaturated imine 5a (0.10 mmol), AgOAc (5 mol%) and catalyst 3 (0.02 mmol) in 2.0 mL of CH2Cl2. The data in 

parentheses are the ee value for minor isomer. [b] Determined by 1H NMR analysis for the pure product, the data 

in parenthesis was the ee for minor isomer. [c] Enantiomeric excesses were determined by chiral HPLC analysis. 

[d] 30 mg of 4Å molecular sieves was added. [e] 1a was added dropwise. [f] 5a was added dropwise. 
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2. X-Ray Crystal Data of Compound 4d 

Table S2.  Crystal data and structure refinement for 4d (CCDC 2010595). 

Empirical formula  C25H19BrN2O4S  

Formula weight  523.39 

Temperature  293(2) K 

Wavelength  1.54184 Å 

Crystal system  orthorhombic  

Space group  P 21 21 21 

Unit cell dimensions a = 6.73540(10) Å  = 90°. 

 b = 18.2897(2) Å β = 90°. 

 c = 19.0257(2) Å  = 90°. 

Volume 2343.75(5) Å3 

Z 4 

Density (calculated) 1.483 Mg/m3 

Absorption coefficient 3.514 mm-1 

F (000) 1064.0 

Crystal size 0.43 x 0.37 x 0.35 mm3 

Theta range for data collection 4.648 to 67.073° 

Index ranges -6<=h<=8, -16<=k<=21, -22<=l<=22 

Reflections collected 23450 

Independent reflections 4171 [R (int) = 0.0719] 

Data / restraints / parameters 4171 / 0 / 300 

Goodness-of-fit on F2 1.036 

Final R indices [I>2sigma (I)] R1 = 0.0488, wR2 = 0.1277 

R indices (all data) R1 = 0.0499, wR2 = 0.1286 

Largest diff. peak and hole     1.077 and -0.832 e.Å-3 

 

Figure S1. ORTEP plot of the X-ray crystal structure of 4d. Displacement ellipsoids are drawn at the 50% probability level. 
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3. Copies of HPLC Analysis Spectra of Compounds 4  
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4b (Table 3, entry 2) 
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4c (Table 3, entry 3) 
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4d (Table 3, entry 4) 
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4e (Table 3, entry 5) 
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4f (Table 3, entry 6) 
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4m (Table 3, entry 13) 
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4. Copies of NMR Spectra for the Compounds 4  
1H NMR of 4a 
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13C NMR of 4a 
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1H NMR of 4b 
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13C NMR of 4b 
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19F NMR of 4b 
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1H NMR of 4c 
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13C NMR of 4c 
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1H NMR of 4d 
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13C NMR of 4d 
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1H NMR of 4e 
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13C NMR of 4e 
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1H NMR of 4f 
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13C NMR of 4f 
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1H NMR of 4g 
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13C NMR of 4g 
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  19F NMR of 4g 
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 1H NMR of 4h                                                                                                
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13C NMR of 4h 
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1H NMR of 4i 
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13C NMR of 4i 
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1H NMR of 4k 
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13C NMR of 4k 
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1H NMR of 4l 
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13C NMR of 4l 

 



S54 
 

1H NMR of 4m 
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13C NMR of 4m 
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1H NMR of 4n 
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1H NMR of 4o 
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13C NMR of 4o 
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1H NMR of 4p 
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1H NMR of 4q 
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13C NMR of 4q 
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1H NMR of 4r 
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13C NMR of 4r 
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1H NMR of 4s 
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13C NMR of 4s 
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1H NMR of 4t 
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1H NMR of 4u 
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13C NMR of 4u 
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1H NMR of 4v 
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