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1. Catalyst optimization for Bridged O,O-Acetals: 

 

 

 

Entry[a] Catalyst Time (hrs) 
Yield[b] 

(% ) 
d.r[c] ee[d] 

1 I 8 0 - - 

2 II 8 55 >20:1 60 

3 III 8 70 >20:1 93 

3 IV 8 68 >20:1 93 

4 V 8 78 >20:1 96 

      [a]Reaction condition: 0.12 mmol of 1a and 0.1 mmol of 2a in 0.5 mL toluene using 10 mol% catalyst.                              

[b]Isolated yield after silica gel column chromatography. [c]Determined by 1H NMR. [d]Determined by HPLC. 

 

 

2. Solvent optimization for Bridged O,O-Acetals: 
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Entry[a] Solvent Yield[b] d.r[c] ee[d] 

1 DCM 20 >20:1 89 

2 PhCF3 65 >20:1 97 

3 Acetonitrile 79 >20:1 98 

4 Diethylether 0 - - 

5 Xylene 70 >20:1 96 

6 MTBE 25 >20:1 95 

     [a]Reaction condition: 0.12 mmol of 1a and 0.1 mmol of 2a in 0.5 mL solvent using 10 mol% catalyst v.                             

[b]Isolated yield after silica gel column chromatography. [c]Determined by 1H NMR. [d]Determined by HPLC. 

 

3. Acid additive optimization for Bridged O,O-Acetals: 

 

Entry[a] Acid additive Yield[b] d.r[c] ee[d] 

1 PhCO2H 79 >20:1 98 

2 3-NO2 PhCO2H 78 >20:1 97 

3 3-OMe PhCO2H 65 >20:1 96 

4 AcOH 56 >20:1 98 

5 2-Br PhCO2H 60 >20:1 96 

6 2,4-diCl PhCO2H 52 >20:1 96 

7 3,4-diOMe PhCO2H 63 >20:1 98 

[a]Reaction condition: 0.12 mmol of 1a and 0.1 mmol of 2a in 0.5 mL CH3CN using 10 mol% catalyst v.                             

[b]Isolated yield after silica gel column chromatography. [c]Determined by 1H NMR. [d]Determined by HPLC. 
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4. Single crystal X-ray diffraction analysis of 3r: 

CCDC No.  1843516 

Empirical formula  C24H18NO3Cl 

Formula weight 403.84 

Crystal habit, colour block / colourless 

Crystal size, mm3 0.36×0.33×0.33 

Temperature, T 296 K 

Wavelength, λ (Å) 0.71073 

Crystal system Monoclinic 

Space group 'P 21' 

Unit cell dimensions a = 5.5810(4)  Å 

b = 18.9438(14)  Å 

c = 9.1233(7)  Å 

α = 90°, β = 93.554(5)°, γ = 90° 

Volume, V (Å3) 962.71(12) 

Z 2 

Calculated density, g·cm3 1.393 

Absorption coefficient, µ 

(mm1) 

0.225 

F(000) 420 

  range for data collection  2.150  to  25.040 

Limiting indices –6 ≤ h ≤ 6, –21 ≤ k ≤ 22, –10 ≤ l ≤ 10 

Reflection collected/unique 3340/2998 

Refinement method 'SHELXL2014/7 (Sheldrick, 2014)' 

Data/restraints/parameters 3340/1/262 

Goodnessoffit on F2 1.1430 

Final R indices [I > 2(I)] R1 = 0.0310, wR2 = 0.0561 

R indices (all data) R1 = 0.0353, wR2 = 0.0573 
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Fig. S1. Crystal structure of 3r 
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5. NMR spectra of the reactants: 
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6. NMR spectra of the products: 

 

 

 



S18 
 

 

 



S19 
 

 

 



S20 
 

 

 



S21 
 

 

 



S22 
 

 

 



S23 
 

 

 



S24 
 

 

 



S25 
 

 

 



S26 
 

 

 

 

 

 



S27 
 

 

 

 

 



S28 
 

 

 

 

 



S29 
 

 

 



S30 
 

 

 

 

 

 



S31 
 

 

 



S32 
 

 

 



S33 
 

 

 



S34 
 

 

 



S35 
 

 

 



S36 
 

 

 



S37 
 

 

 



S38 
 

 

 

 



S39 
 

 

 



S40 
 

 

 



S41 
 

 

 

 

 

 



S42 
 

7. HPLC spectra of the products: 
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