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SiliaBond®
 

SiliaBond Cyanoborohydride as 
a Reducing Agent  

SiliaBond Cyanoborohydride (CBH) is the silica-bound 

equivalent of sodium cyanoborohydride. This reagent is 

known to be very effective for reductive amination and for the 

reduction of imines. It also allows the reduction of α, β - 

unsaturated carbonyls to their corresponding unsaturated 

alcohols. However, cyanide contamination resulting from the 

use of this reagent is of concern due to its high toxicity, and 

this may have a deterrent effect on its use. Fortunately, this 

problem could be minimized using a silica-supported version 

since the toxic cyanide residue remains on the solid support. 
 
 

 

 
about SiliaBond Reagents in our brochure “Solutions 

For Organic Synthesis (BROSYN)”. 

APPLICATION NOTE 

LEARN MORE 
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SiliaBond Cyanoborohydride as a Reducing Agent 
 

SiliaBond Cyanoborohydride (R66730B) 
 
 

 

Loading: ≥ 0.87 mmol/g 
Density: 0.705 g/mL 
Solvent Compatibility: All solvents (aqueous and organic) 

APPLICATIONS 
 

Reductive amination 
 

Reductive aminations were performed with various secondary amines and carbonyls in different solvents. Yields obtained for 
each reaction are presented in Table 1 and highlight the efficiency of SiliaBond Cyanoborohydride for this type of synthesis. 

 
 

Table 1: Reductive aminations using SiliaBond Cyanoborohydride 

                                    Reductive Aminations Using SiliaBond Cyanoborohydride  

Reaction Amine Carbonyl Product Solvents/ 

Yield (%)3 

1 

 
Piperidine  

Benzaldehyde  

THF/AcOH 
(95/5) 

 
100 

 

2 
 

Benzyl-propyl-amine  
Cyclohexanone 

 

 

THF/AcOH 
(75/25) 

 
100 

 

3 
 

N-Benzylmethylamine  
Cyclohexanone  

THF/AcOH 
(95/5) 

 
100 

 

4 
 

N-Benzylmethylamine1 
 

Benzaldehyde2 

 

 

DCM/AcOH 
(90/10) 

 
96 
 

 1 - 1.0 equivalent rather than 2.0 was used for this experiment. 
 2 - 3.0 equivalents rather than 1.0 were used for this experiment. 
 3 - Yields were determined by GC-MS. 
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Purification 
 

In the crude mixtures of the reactions presented in Table 1, excess amine products are present in their acetate salt form. Three different 
procedures can be undertaken to obtain the free amine. 
 

1) Acid-base extraction 
Evaporate the solvent under reduced pressure, then add a solution of NaOH 20 %, extract the product with diethyl ether (perform 
three subsequent washes) and finally evaporate the diethyl ether. 

 
2) Catch and release with SiliaPrep Tosic Acid (SCX) cartridges (SPE-R60530B) 

1 - Condition the cartridge with the reaction solvent.  
2 - Load the sample on the cartridge. 
3 - Wash the cartridge with the reaction solvent to eliminate impurities. 
4 - Release the product with 7N solution of NH3/MeOH. 

 
3) Neutralization with SiliaBond Carbonate (R66030B) 

Add 3 equivalents of SiliaBond Carbonate and stir for 30 minutes, then filter to recover the product in the filtrate. 
 

 

The product obtained after one of these three procedures was then purified by flash chromatography (using bare silica gel). 
 

STABILITY STUDIES 
 
Storage 

 

A stability study of SiliaBond Cyanoborohydride was done using reactions 2 and 3 to compare its efficiency under different 
storage conditions. The results were analyzed by observing the variation in yields. Results obtained are presented in Table 2.  

 
Table 2: Stability of SiliaBond Cyanoborohydride according to various parameters 

                      Stability of SiliaBond Cyanoborohydride According to Various Parameters 

Test Reaction SiliaBond Cyanoborohydride was… Yield (%) 

A 3 Left uncapped on the lab bench for 3 days 100 

B 3 Washed with water and methanol prior to use 98 

C 3 Stored in the fridge under argon for 10 days 100 

D 2 Stored in the fridge under argon for 2 months 88 

 

We therefore recommend storing this product in the fridge under argon. 

 
Leaching study 

 
To determine if SiliaBond Cyanoborohydride is prone to leaching, 1 g of this silica-based product was placed in 10 mL of 
methanol for 24 hours. It was observed that less than 3 ppm of Cyanide was released, leading to the conclusion that SiliaBond 
Cyanoborohydride does not seem to leach in methanol. 

 

SUMMARY 
 

SiliaBond Cyanoborohydride is an effective reducing agent, allowing to avoid cyanide contamination in the final product. It 
has also been proven to be a stable product. Finally, it is recommended to keep this product in a cool place (≤ 8°C) and 

under argon. 
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