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2-(n-Perfluorooctyl)aniline (7): 
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Isothiocyanato-4-(n-perfluorooctyl)benzene (8):  
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Isothiocyanato-3-(n-perfluorooctyl)benzene (9):  
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Isothiocyanato-2-(n-perfluorooctyl)benzene (10):  
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1-[(1R,2R)-2-Aminocyclohexyl]-3-[4-(n-Perfluorooctyl)phenyl]thiourea (1):  
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1-[(1R,2R)-2-Aminocyclohexyl]-3-[3-(n-Perfluorooctyl)phenyl]thiourea (2):  
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1-[(1R,2R)-2-Aminocyclohexyl]-3-[2-(n-Perfluorooctyl)phenyl]thiourea (3): 
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Michael addition of aldehydes to N-substituted maleimides. 

N

O

O

X N
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X
R1
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Thiourea

25 °C

R1 R2

O

H

H

O

+

11 X = Ph
12 X = p-ClC6H4
13 X = p-MeC6H4
14 X = p-MeOC6H4
15 X = Bn

16 X = Ph, R1 = R2 = Me
17 X = p-ClC6H4, R1 = R2 = Me
18 X = p-MeC6H4, R1 = R2 = Me
19 X = p-MeOC6H4, R1 = R2 = Me
20 X = Bn, R1 = R2 = Me
21 X = Ph, R1 = R2 = -(CH2)5-
22 X = Ph, R1 = H, R2 = Me

 

N-substituted maleimides 11,[1] 12-14,[2] 15[3] were synthesized as described in the literature. Reaction products 16-22 are 

known compounds and their spectroscopic data were in full agreement with those reported in the literature.[4,5] For compounds 

16-21 configuration of the major enantiomer obtained was established by comparison of measured HPLC retention times an 

optical rotations with those reported in the literature. Compound 22 was obtained as a mixture of diastereomers in a 1.4/1 

ratio as evaluated by 1H NMR analysis of the crude reaction product. In this case, configurations of the major enantiomers 

obtained were not established. HPLC conditions are here reported: 

2-(2,5-Dioxo-1-phenylpyrrolidin-3-yl)-2-methylpropanal (16)  

OD-H column, 225 nm, Hexane/2-Propanol = 75:25, flow rate = 1 mL*min-1.  

Racemic mixture 
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Catalyst 4 (Table 2, entry 1) 

 

 

Catalyst 1 (Table 2, entry 2) 
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Catalyst 2 (Table 2, entry 3) 

 

 

Catalyst 3 (Table 2, entry 4) 
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2-(1-(4-Chlorophenyl)-2,5-dioxopyrrolidin-3-yl)-2-methylpropanal (17) 

OD-H column, 225 nm, Hexane/2-Propanol = 75:25, flow rate = 1 mL*min-1. 

Racemic mixture 

 
Catalyst 1 (Table 3, entry 1) 
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2-(2,5-Dioxo-1-p-tolylpyrrolidin-3-yl)-2-methylpropanal (18) 

OD-H column, 225 nm, Hexane/2-Propanol = 75:25, flow rate = 1 mL*min-1. 

Racemic mixture 

 

Catalyst 1 (Table 3, entry 2) 
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2-(1-(4-Methoxyphenyl)-2,5-dioxopyrrolidin-3-yl)-2-methylpropanal (19) 

Chiralpak AS-3 column, 230 nm, Hexane/Ethanol = 80:20, flow rate = 0.8 mL*min-1.  

Racemic mixture 

 

Catalyst 1 (Table 3, entry 3) 
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2-(1-Benzyl-2,5-dioxopyrrolidin-3-yl)-2-methylpropanal (20) 

AD column, 210 nm, Hexane/2-Propanol = 80:20, flow rate = 0.5 mL*min-1.  

Racemic mixture 

 

Catalyst 1 (Table 3, entry 4) 
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1-(2,5-Dioxo-1-phenylpyrrolidin-3-yl)cyclohexanecarbaldehyde (21) 

OD-H column, 225 nm, Hexane/2-Propanol = 75:25, flow rate = 1 mL*min-1.  

Racemic mixture 

 

Catalyst 1 (Table 3, entry 5) 
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2-(2,5-dioxo-1-phenylpyrrolidin-3-yl)propanal (22) 

AD column, 225 nm, Hexane/2-Propanol = 4:1, flow rate = 0.5 mL*min-1. 

Racemic diasteromeric mixture 

 
Catalyst 1 (Table 3, entry 6) 
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Michael addition of nitromethane to 4-phenylbut-3-en-2-one (24). 

Ph

O

Ph

O

NO2
Thiourea

25 °C
+ CH3NO2

24 25  

4-Phenylbut-3-en-2-one 24 and nitromethane were used as received. Spectroscopic data of product 25 were in full agreement 

with those reported in the literature.[6] Configuration of the major enantiomer obtained was established by of comparison of 

measured optical rotation with the literature value. HPLC conditions are here reported: 

5-Nitro-4-(R)-phenylpentan-2-one (25) 

Lux3 Cellulose-3 column, 210 nm, Hexane/2-Propanol = 75:25, flow rate = 0,8 mL*min-1.  

Racemic mixture 
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Catalyst 1 (Table 4, entry 1) 

 

Catalyst 2 (Table 4, entry 2) 
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Catalyst 3 (Table 4, entry 3) 

 

 

Catalyst 4 (Table 4, entry 4) 
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Michael addition of acetophenone to trans-ββββ-nitrostyrene (26). 

Ph
NO2 Thiourea

25 °C
+

26 27

NO2Ph

PhO

Ph

O

 

Acetophenone was distilled prior to use, trans-β-nitrostyrene 26 was used as received. Spectroscopic data of product 27 were 

in full agreement with those reported in the literature.[7] Configuration of the major enantiomer obtained was established by of 

comparison of measured optical rotation with the literature value. HPLC conditions employed are here reported: 

5-Nitro-4-(S)-phenylpentan-2-one (25)  

Chiralpak AS-3 column, 210 nm, Hexane/2-Propanol = 80:20, flow rate = 0,8 mL*min-1.  

Racemic mixture 

 

 

 

 

 

 

 

 

 

 

 

Catalyst 1 (Table 4, entry 1) 
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Catalyst 2 (Table 4, entry 2) 

 

 

 

 

 

Catalyst 3 (Table 4, entry 3) 
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Catalyst 4 (Table 4, entry 4) 
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