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Optimization data for the synthesis of hydrolysis/decarboxylation product 4: 

Table 1. Screening of H2O loading for the synthesis of hydrolysis/decarboxylation 

product 4.a 

 

entry equiv. of H2O time conv. (%)b 

1 1 9 d 81 

2 4 3.8 d 80 

3 6 4.8 d 45 

a
 All reactions were performed using 1 (0.12 mmol, 1.2 equiv.), 2ea (1.0 equiv.), DABCO (0.2 equiv.) 

and of toluene (0.2 mL) at 30 °C. b Determined by 1H NMR analysis of crude reaction mixture. 

 

Table 2. Screening of one-pot Michael addition/hydrolysis/decarboxylation under 

different dilutions.a 

 

entry x (mL) time conv. (%)b 

1 0.2 3.8 d 79 

2 0.3 8.8 d 72 

3 0.4 13.1 d 65 

4 0.5 3.8 d 41 

a
 All reactions were performed using 1 (0.12 mmol, 1.2 equiv.), 2ea (1.0 equiv.), DABCO (0.2 equiv.) 

and H2O (4 equiv.) in toluene (x mL) at 30 °C. b Determined by 1H NMR analysis of crude reaction 

mixture. 
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Table 3. Solvent screening for the one-pot synthesis of hydrolysis/decarboxylation 

product 4.a 

 

entry solvent time conv. (%)b 

1 DCM 3.7 d 22 

2 Ether 3.7 d 20 

3 THF 3.7 d Trace 

4 Toluene 3.8 d 79 

5 EA 3.0 d 82 

6 DMF 11.1 d 72 

a
 All reactions were performed using 1 (0.12 mmol, 1.2 equiv.), 2ea (1.0 equiv.), DABCO (0.2 equiv.) 

and H2O (4 equiv.) in solvent (0.2 mL) at 30 °C. b Determined by 1H NMR analysis of crude reaction 

mixture. 

 

Table 4. Screening of different catalyst loadings for the synthesis of 

hydrolysis/decarboxylation product 4.a 

 

entry y (mol %) time conv. (%)b 

1 20 3.0 d 82 

2 40 1.3 d 80 

3 60 1.0 d 81 

4 100 0.8 d 78 

a
 All reactions were performed using 1.2 equiv. of 1 (0.12 mmol), 2ea (1.0 equiv.), H2O (4 equiv.) in EA 

(0.2 mL) at 30 °C. b Determined by 1H NMR analysis of crude reaction mixture. 

 

 

 



S4 
 

1H and 13C NMR Spectra for all compounds:  
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X-ray structures of 3aa, 4aa and 9aa: 

 

a) 3aa (CCDC no. 1401267): The thermal ellipsoid drawn at 30% probability level. 

 

Empirical formula  C25 H22 Br N O6 

Formula weight  512.35 

Temperature  200(2) K 

Wavelength  0.71073 Å 

Crystal system  Monoclinic 

Space group  P 21/n 

Unit cell dimensions a = 8.7160(8) Å = 90°. 

 b = 9.5661(6) Å = 93.510(4)°. 

 c = 27.714(2) Å  = 90°. 

Volume 2306.4(3) Å3 

Z 4 

Density (calculated) 1.475 Mg/m3 

Absorption coefficient 1.824 mm-1 

F(000) 1048 

Crystal size 0.28 x 0.04 x 0.02 mm3 

Theta range for data collection 1.47 to 25.02°. 

Index ranges -10<=h<=9, -11<=k<=10, -32<=l<=32 

Reflections collected 13743 

Independent reflections 4053 [R(int) = 0.0860] 

Completeness to theta = 25.02° 99.5 %  

Absorption correction multi-scan 

Max. and min. transmission 0.9644 and 0.6292 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 4053 / 0 / 296 
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Goodness-of-fit on F2 1.032 

Final R indices [I>2sigma(I)] R1 = 0.0603, wR2 = 0.1412 

R indices (all data) R1 = 0.1361, wR2 = 0.2143 

Largest diff. peak and hole 0.794 and -0.876 e.Å-3 

 

b) 4aa (CCDC no. 1037980): The thermal ellipsoid drawn at 30% probability level. 

 

Empirical formula  C24 H24 Br N O5 

Formula weight  486.35 

Temperature  200(2) K 

Wavelength  0.71073 Å 

Crystal system  Monoclinic 

Space group  C 2/c 

Unit cell dimensions a = 35.968(6) Å = 90°. 

 b = 13.630(3) Å = 93.174(10)°. 

 c = 10.231(2) Å  = 90°. 

Volume 5008.1(16) Å3 

Z 8 

Density (calculated) 1.290 Mg/m3 

Absorption coefficient 1.673 mm-1 

F(000) 2000 

Crystal size 0.64 x 0.09 x 0.01 mm3 

Theta range for data collection 2.26 to 25.02°. 

Index ranges -42<=h<=41, -15<=k<=16, -11<=l<=12 

Reflections collected 17489 

Independent reflections 4379 [R(int) = 0.0729] 

Completeness to theta = 25.02° 99.1 %  

Absorption correction multi-scan 

Max. and min. transmission 0.9835 and 0.4140 
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Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 4379 / 0 / 280 

Goodness-of-fit on F2 0.921 

Final R indices [I>2sigma(I)] R1 = 0.0470, wR2 = 0.1006 

R indices (all data) R1 = 0.0990, wR2 = 0.1147 

Largest diff. peak and hole 0.310 and -0.349 e.Å-3 

 

c) 9aa (CCDC no. 1485688): The thermal ellipsoid drawn at 30% probability level. 

 

Empirical formula  C21 H15 Br O5 

Formula weight  427.24 

Temperature  200(2) K 

Wavelength  0.71073 Å 

Crystal system  Monoclinic 

Space group  P 21/c 

Unit cell dimensions a = 8.0753(9) Å = 90°. 

 b = 24.060(3) Å = 96.738(5)°. 

 c = 9.5701(10) Å  = 90°. 

Volume 1846.5(4) Å3 

Z 4 

Density (calculated) 1.537 Mg/m3 

Absorption coefficient 2.256 mm-1 

F(000) 864 

Crystal size 0.25 x 0.19 x 0.10 mm3 

Theta range for data collection 1.69 to 25.16°. 

Index ranges -9<=h<=9, -28<=k<=28, -5<=l<=11 

Reflections collected 13462 

Independent reflections 3304 [R(int) = 0.0932] 
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Completeness to theta = 25.16° 99.7 %  

Absorption correction multi-scan 

Max. and min. transmission 0.8059 and 0.6024 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 3304 / 0 / 265 

Goodness-of-fit on F2 1.105 

Final R indices [I>2sigma(I)] R1 = 0.0623, wR2 = 0.1501 

R indices (all data) R1 = 0.1365, wR2 = 0.2097 

Largest diff. peak and hole 0.568 and -0.552 e.Å-3 

 

 


