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Working with Hazardous Chemicals 
 

The procedures in Organic Syntheses are intended for use only by persons with proper 
training in experimental organic chemistry.  All hazardous materials should be handled 
using the standard procedures for work with chemicals described in references such as 
"Prudent Practices in the Laboratory" (The National Academies Press, Washington, D.C., 
2011; the full text can be accessed free of charge at 
http://www.nap.edu/catalog.php?record_id=12654).  All chemical waste should be 
disposed of in accordance with local regulations.  For general guidelines for the 
management of chemical waste, see Chapter 8 of Prudent Practices.  

In some articles in Organic Syntheses, chemical-specific hazards are highlighted in red 
“Caution Notes” within a procedure.  It is important to recognize that the absence of a 
caution note does not imply that no significant hazards are associated with the chemicals 
involved in that procedure.  Prior to performing a reaction, a thorough risk assessment 
should be carried out that includes a review of the potential hazards associated with each 
chemical and experimental operation on the scale that is planned for the procedure.  
Guidelines for carrying out a risk assessment and for analyzing the hazards associated 
with chemicals can be found in Chapter 4 of Prudent Practices. 

The procedures described in Organic Syntheses are provided as published and are 
conducted at one's own risk.  Organic Syntheses, Inc., its Editors, and its Board of 
Directors do not warrant or guarantee the safety of individuals using these procedures and 
hereby disclaim any liability for any injuries or damages claimed to have resulted from or 
related in any way to the procedures herein. 

 

These paragraphs were added in September 2014.  The statements above do not supersede any specific 
hazard caution notes and safety instructions included in the procedure. 
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BENZOGUANAMINE 
[s-Triazine, 2,4-diamino-6-phenyl-] 

 
Submitted by J. K. Simons and M. R. Saxton1.

 

Checked by T. L. Cairns and A. K. Schneider. 

1. Procedure 
Five grams of potassium hydroxide (85% KOH) is dissolved in 100 ml. of methyl Cellosolve (Note 

1) in a 500-ml. flask (Note 2) fitted with a mechanical stirrer, reflux condenser, and a heating mantle. 
Dicyandiamide (50.4 g.; 0.6 mole) (Note 3) and benzonitrile (50 g.; 0.48 mole) are added, and the 
mixture is stirred and heated. A solution is formed, and, when the temperature reaches 90–110°, an 
exothermic reaction begins and the product separates as a finely divided white solid. The vigor of the 
reaction is kept under control by the refluxing of the solvent (Note 4). 

When the exothermic reaction is ended, the slurry of product is stirred and refluxed for 5 hours to 
ensure complete reaction (Note 5). The mixture is then cooled and filtered. The product is washed by 
suspension in hot water (Note 6), filtered, and dried. The yield is 68–79 g. (75–87%). The product melts 
at 227–228° (Note 7). 

2. Notes 
1. The commercial solvent is used without purification. Other primary alcohols of similar or higher 
boiling point are suitable solvents. 
2. The large flask is chosen to allow for better stirring and heat transfer. 
3. The reaction may be carried out with exactly molar equivalents of reactants. Slightly better yields are 
obtained by using the 0.2 to 0.25 molar excess of dicyandiamide. 
4. Boiling of the methyl Cellosolve dissipates the heat of reaction, which begins at about 90°. The 
submitters state that, in one preparation using 100 times the indicated quantities (21-l. flask), two 
condensers were used and intermittent cooling of the flask with a small stream of water kept the boiling 
from becoming too violent. 
5. Yields reported were obtained after 5 hours under reflux. Preparation of other guanamines indicates 
an optimum yield after 2.5 hours under reflux. 
6. Thorough washing with hot water serves to remove any dicyandiamide or melamine which may be 
present in the crude product. Benzoguanamine is slightly soluble in hot water. 
7. The Cellosolve filtrate may be evaporated to obtain further quantities of product, m.p. 227–228°, 
raising the total yield to 90–95%. 

3. Discussion 

Benzoguanamine has been prepared by the reaction of dicyandiamide with benzonitrile in a sealed 
tube at 220–230°,2 with an excess of benzonitrile in the presence of piperidine and potassium 
carbonate,3 with benzonitrile in a solvent in the presence of a basic catalyst,4 with benzonitrile in liquid 
ammonia,5 and with benzamidine hydrochloride at elevated temperatures.6 7 It also has been prepared 
from the reaction of biguanide acetate with benzamidine hydrochloride,8 or of biguanide sulfate with 
benzoyl chloride in an alkaline medium,9 by the distillation of guanidine benzoate,6 and from 
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benzonitrile, urea, and ammonia.10 
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Appendix 
Chemical Abstracts Nomenclature (Collective Index Number); 

(Registry Number) 

dicyandiamide 

potassium carbonate (584-08-7) 

ammonia (7664-41-7) 

Benzamidine hydrochloride (1670-14-0) 

benzonitrile (100-47-0) 

benzoyl chloride (98-88-4) 

potassium hydroxide (1310-58-3) 

piperidine (110-89-4) 

cellosolve (107-21-1) 

urea (57-13-6) 

Benzoguanamine,  
s-Triazine, 2,4-diamino-6-phenyl- (91-76-9) 

methyl Cellosolve (109-86-4) 

melamine (108-78-1)



biguanide acetate 

biguanide sulfate 

guanidine benzoate 
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