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1. HPLC data 

 

Evaluation of organocatalysts in O addition of acetylacetone to trans-β-nitrostyrene 

 

HPLC: CHIRALPAK AD-H, n-hexane/i-PrOH = 90:10, flow rate: 1.0 mL/min; λ = 210 nm. 

Enantiomers: tR = 10.684 minutes (S-isomer); 14.290 minutes (R-isomer). 

 

Racemate: 
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Table S1, Entry 1 

 Catalyst (in CH2Cl2) Conversion (%) ee (%) 

1 

8a 

100 77 (S) 

 

HPLC: CHIRALPAK AD-H, n-hexane/i-PrOH = 90:10, flow rate: 1.0 mL/min; λ = 210 nm. 

Enantiomers: tR = 10.628 minutes (major); 14.184 minutes (minor) – 77% ee. 
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Table S1, Entry 2 

 Catalyst (in CH2Cl2) Conversion (%) ee (%) 

2 

8b 

94 62 (R) 

 

HPLC: CHIRALPAK AD-H, n-hexane/i-PrOH = 90:10, flow rate: 1.0 mL/min; λ = 210 nm. 

Enantiomers: tR = 11.386 minutes (minor); 15.168 minutes (major) – 62% ee. 
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Table S1, Entry 3 

 Catalyst (in CH2Cl2) Conversion (%) ee (%) 

3 

9a 

100 71 (S) 

 

HPLC: CHIRALPAK AD-H, n-hexane/i-PrOH = 90:10, flow rate: 1.0 mL/min; λ = 210 nm. 

Enantiomers: tR = 10.608 minutes (major); 14.157 minutes (minor) – 71% ee. 
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Table S1, Entry 4 

 Catalyst (in CH2Cl2) Conversion (%) ee (%) 

4 

9b 

30 4 (R) 

 

HPLC: CHIRALPAK AD-H, n-hexane/i-PrOH = 90:10, flow rate: 1.0 mL/min; λ = 210 nm. 

Enantiomers: tR = 11.315 minutes (minor); 15.064 minutes (major) – 4% ee. 
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Table S1, Entry 5 

 Catalyst (in toluene) Conversion (%) ee (%) 

5 

8a 

40 57 (S) 

 

HPLC: CHIRALPAK AD-H, n-hexane/i-PrOH = 90:10, flow rate: 1.0 mL/min; λ = 210 nm. 

Enantiomers: tR = 10.561 minutes (major); 14.091 minutes (minor) – 57% ee. 
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2. Copies of 1H- and 13C-NMR spectra 

 

3-((3,5-Bis(trifluoromethyl)benzyl)amino)-4-(((1S,2S,3R,4R)-3-((dimethylamino)methyl)-

1,7,7-trimethylbicyclo[2.2.1]heptan-2-yl)amino)cyclobut-3-ene-1,2-dione (8a) 
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HSQC 

 

NOESY 
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3-((3,5-Bis(trifluoromethyl)benzyl)amino)-4-(((1S,2S,3R,4R)-3-((dimethylamino)methyl)-

1,7,7-trimethylbicyclo[2.2.1]heptan-2-yl)amino)cyclobut-3-ene-1,2-dione (8b) 
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HSQC 

 

NOESY 
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3-((3,5-Bis(trifluoromethyl)phenyl)amino)-4-(((1S,2S,3R,4R)-3-

((dimethylamino)methyl)-1,7,7-trimethylbicyclo[2.2.1]heptan-2-yl)amino)cyclobut-3-

ene-1,2-dione (9a) 
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HSQC 

 

NOESY 
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3-((3,5-Bis(trifluoromethyl)phenyl)amino)-4-(((1S,2S,3R,4R)-3-

((dimethylamino)methyl)-1,7,7-trimethylbicyclo[2.2.1]heptan-2-yl)amino)cyclobut-3-

ene-1,2-dione (9b) 
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HSQC 

 

NOESY 
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3. Copies of IR spectra 

3-((3,5-Bis(trifluoromethyl)benzyl)amino)-4-(((1S,2S,3R,4R)-3-((dimethylamino)methyl)-

1,7,7-trimethylbicyclo[2.2.1]heptan-2-yl)amino)cyclobut-3-ene-1,2-dione (8a) 
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3-((3,5-Bis(trifluoromethyl)benzyl)amino)-4-(((1S,2S,3R,4R)-3-((dimethylamino)methyl)-

1,7,7-trimethylbicyclo[2.2.1]heptan-2-yl)amino)cyclobut-3-ene-1,2-dione (8b) 
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3-((3,5-Bis(trifluoromethyl)phenyl)amino)-4-(((1S,2S,3R,4R)-3-

((dimethylamino)methyl)-1,7,7-trimethylbicyclo[2.2.1]heptan-2-yl)amino)cyclobut-3-

ene-1,2-dione (9a) 
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3-((3,5-Bis(trifluoromethyl)phenyl)amino)-4-(((1S,2S,3R,4R)-3-

((dimethylamino)methyl)-1,7,7-trimethylbicyclo[2.2.1]heptan-2-yl)amino)cyclobut-3-

ene-1,2-dione (9b) 
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4. Copies of HRMS reports 

3-((3,5-Bis(trifluoromethyl)benzyl)amino)-4-(((1S,2S,3R,4R)-3-((dimethylamino)methyl)-

1,7,7-trimethylbicyclo[2.2.1]heptan-2-yl)amino)cyclobut-3-ene-1,2-dione (8a) 
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3-((3,5-Bis(trifluoromethyl)benzyl)amino)-4-(((1S,2S,3R,4R)-3-((dimethylamino)methyl)-

1,7,7-trimethylbicyclo[2.2.1]heptan-2-yl)amino)cyclobut-3-ene-1,2-dione (8b) 
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3-((3,5-Bis(trifluoromethyl)phenyl)amino)-4-(((1S,2S,3R,4R)-3-

((dimethylamino)methyl)-1,7,7-trimethylbicyclo[2.2.1]heptan-2-yl)amino)cyclobut-3-

ene-1,2-dione (9a) 
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3-((3,5-Bis(trifluoromethyl)phenyl)amino)-4-(((1S,2S,3R,4R)-3-

((dimethylamino)methyl)-1,7,7-trimethylbicyclo[2.2.1]heptan-2-yl)amino)cyclobut-3-

ene-1,2-dione (9b) 
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6. X-Ray crystallography 

 

Table S1. Crystal data and structure refinement for compound 8a. 

Empirical formula C28H33Cl6F6N2O2 

Formula weight 770.27 

Temperature/K 150.00(14) 

Crystal system Monoclinic 

Space group P21 

a [Å3] 12.4392(4) 

b [Å3] 11.2805(3) 

c [Å3] 12.7042(4) 

α [°] 90 

β [°] 92.136(3) 

γ [°] 90 

V [Å3] 1781.42(9) 

Z 2 

ρcalc [g/cm3] 1.436 

μ [mm-1] 0.544 

F(000) 788.0 

Crystal size/mm3 0.5 × 0.3 × 0.2 

Radiation MoKα (λ = 0.71073) 

Reflections collected 38098 

Independent reflections 9803 

Rint 0.0378 

Data/restraints/parameters 9803/1/411 

GOF 1.034 

R1, wR2 [I>=2σ (I)] 0.0797, 0.2268 

R1, wR2 (all data)  0.1009, 0.2495 

(Δρ)max [e Å-3] 1.63 

(Δρ)min [e Å-3] –0.83 

Flack parameter 0.034(18) 
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Figure S1. Molecular structure of product 8a. Thermal ellipsoids are shown at 50% probability. 

 

 


