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1. Preliminary optimization experiments 

 

Table S1.  Determination of the ideal amount of nitromethane.[a] 

 

Entry eq. MeNO 2 Yield (%) [b]  

1 5 77 

2 10 88 

[a] Reaction conditions: 4-nitrobenzaldehyde (0.1 mmol), nitromethane (0.5 or 1.0 mmol), 1 unit of 

Ca2+-AHG bead, DMSO (0.5 mL), room temperature, 24 h; [b] Determined by 1H NMR analysis of 

the crude product. 

 

Table S2.  Determination of the ideal amount of 4-nitrobenzaldehyde (2).[a] 

 

Entry mmol (2) Yield (%) [b]  

1 0.1 88 

2 0.3 33 

[a] Reaction conditions: 4-nitrobenzaldeyhde (0.1 or 0.3 mmol), nitromethane (10 eq.), 1 unit of 

Ca2+-AHG bead, DMSO (0.5 mL), room temperature, 24 h; [b] Determined by 1H NMR analysis of 

the crude product. 
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2. Additional experiments 

 

Nanoreactor experiment 

 

Table S3. Nanoreactor experiment: Comparison of the outcome between one whole Ca2+-AHG 

bead and one halved Ca2+-AHG bead.[a] 

 

Entry time (h) 
Yield (%) [b]  

Whole Bead 

Yield (%) [b]  

Halved Bead 

1 1 8 9 

2 2 15 17 

3 3 21 29 

4 4 31 40 

[a] Reaction conditions: 4-nitrobenzaldehyde (0.1 mmol), nitromethane (1.0 mmol), 1 whole or 1 

halved Ca2+-AHG bead, DMSO (0.5 mL), room temperature; [b] Determined by 1H NMR analysis of 

the crude product. 

 

Recycling experiment 

 

Table S4.  Proof of the recyclability of the Ca2+-AHG beads.[a] 

 

Entry Run Yield (%) [b]  

1 1 88 

2 2 85 

3 3 83 

4 4 72 

5 5 64 
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[a] Reaction conditions: 4-nitrobenzaldehyde (0.1 mmol), nitromethane (1.0 mmol), 1 unit of Ca2+-

AHG bead, DMSO (0.5 mL), room temperature, 24 h; [b] Determined by 1H NMR analysis of the 

crude product.  

 

 

3. Metal loading 

 

Table S5.  Determination of the metal content of the used Mn+-AHG beads by ICP-OES.[a] 

Entry M n+ Loading ( µµµµmol/bead) 

1 Ca2+-AHG 4.76 

2 Cu2+-AHG 3.23 

3 Co2+-AHG 3.57 

4 Ni2+-AHG 2.99 

5 Zn2+-AHG 3.56 

6 Fe3+-AHG 4.26 

[a] Sample preparation was performed like previously reported.[1] 20 randomly chosen Mn+-AHG 

beads were dissolved in conc. HNO3 for each case. 

 

 

4. Leaching study 

 

Table S6.  Metal leaching of the used Mn+-AHG beads as a function of solvent.[a] 

c(Mn+) / (mmol/L) 

Solvent Ca 2+-AHG Cu 2+-AHG Co 2+-AHG Ni 2+-AHG Zn 2+-AHG Fe3+-AHG 

H2O - 0.153 0.178 < LOD 0.246 < LOD 

EtOH - 0.070 0.143 < LOD 0.167 < LOD 

toluene - < LOD[b] < LOD < LOD < LOD < LOD 

DCM - < LOD < LOD < LOD < LOD < LOD 

THF - 0.046 0.035 < LOD 0.211 < LOD 

MeCN - < LOD 0.033 < LOD 0.113 < LOD 

DMSO - 7.780 0.169 0.002 0.179 < LOD 

[a] Conditions: 5 Mn+-AHG beads were matured in a solvent (2 mL) at room temperature for 48 h. 

After this time the supernatant solution was filtrated and submitted for ICP-OES analysis. [b] LOD = 

0.1 mg/L. 
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5. Kinetic study 

 

Table S7.  Kinetic study: Correlation between time and yield of the Ca2+-AHG-catalyzed Henry 

reaction.[a] 

 

Entry time (h) Yield (%) [b]  

1 0 0 

2 1 9 

3 2 15 

4 3 21 

5 4 29 

6 6 41 

7 8 48 

8 17.5 75 

9 20 78 

10 24 88 

[a] Reaction conditions: 4-nitrobenzaldehyde (0.1 mmol), nitromethane (1.0 mmol), 1 unit of Ca2+-

AHG bead, DMSO (0.5 mL), room temperature; [b] Determined by 1H NMR analysis of the crude 

product. 
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Figure S1.  Kinetic analysis of the Ca2+-AHG-catalyzed Henry reaction: k = 0.107 h-1, R2 = 0.9978. 
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6. IR spectra 
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Figure S2.  Comparison of the IR spectra: Na+-AP (blue line), Ca2+-AHG (black line) and freeze 

dried (FD) Ca2+-AHG (green line). 
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Figure S3.  Comparison of Mn+-AHG IR spectra: Ca2+-AHG (black line), Cu2+-AHG (turquoise line), 

Co2+-AHG (pink line), Ni2+-AHG (green line), Zn2+-AHG (grey line) and Fe3+-AHG (brown line). 
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Figure S4.  Comparison of freeze dried (FD) Mn+-AHG IR spectra: Ca2+-AHG (FD) (black line), 

Cu2+-AHG (FD) (turquoise line), Co2+-AHG (FD) (pink line), Ni2+-AHG (FD) (green line), Zn2+-AHG 

(FD) (grey line) and Fe3+-AHG (FD) (brown line). 
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7. TGA curves  
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Figure S5.  TGA curves of Mn+-AHG: Na+-AP (blue line), Ca2+-AHG (black line), freeze dried (FD) 

Ca2+-AHG (black line), Cu2+-AHG (FD) (turquoise line), Co2+-AHG (FD) (pink line), Ni2+-AHG (FD) 

(green line), Zn2+-AHG (FD) (grey line) and Fe3+-AHG (FD) (brown line). 
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8. Selected 1H NMR spectra 

 

Table 3, entry 1: [2] Diphenylmethane was used as internal standard (IS) 
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Table 3, entry 2: [3] Diphenylmethane was used as IS 
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Table 3, entry 3: [2] Diphenylmethane was used as IS 
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Table 3, entry 5: [3] N,N-Dimethylacetamide was used as IS 
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Table 3, entry 6: [4] Diphenylmethane was used as IS 
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Table 3, entry 7: [5] N,N-Dimethylacetamide was used as IS 
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Table 3, entry 8: [3] N,N-Dimethylacetamide was used as IS 
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Table 3, entry 9: [5] N,N-Dimethylacetamide was used as IS 
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Table 3, entry 10: [5] Diphenylmethane was used as IS 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.0
f1 (ppm)
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Table 3, entry 12: [3] Diphenylmethane was used as IS 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.0
f1 (ppm)
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9. HPLC spectra 

 

Ca2+-AHG: 

 

 

Cu2+-AHG: 
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Co2+-AHG: 

 

 

Ni2+-AHG: 
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Zn2+-AHG: 
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