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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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1. Procedure 

A. m-Nitrobenzoyl chloride. In a 1-l. round-bottomed flask are placed 200 g. (1.2 moles) of crude 
m-nitrobenzoic acid2 and 500 g. (300 ml., 4.2 moles) of thionyl choride (Note 1). The flask is fitted 
(ground-glass joint) with a reflux condenser carrying a calcium chloride drying tube leading to a gas-
absorption trap3 and is heated on a steam bath for 3 hours. The condenser is then set for downward 
distillation, and as much of the excess thionyl chloride as possible is distilled at the temperature of the 
steam bath. The residue is transferred to a 250-ml. Claisen flask and distilled at reduced pressure (water 
pump), b.p. 153–154° /12 mm. (Note 2). The yield is 200–217 g. (90–98%), m.p. 33°. 

B. m-Nitrobenzazide. In a 2-l. round-bottomed flask fitted with an efficient mechanical stirrer is 
placed a solution of 78 g. (1.2 moles) of commercial sodium azide in 500 ml. of water (Note 3). The 
flask is surrounded by a water bath kept at 20–25°. The stirrer is started, and over a period of about 1 
hour a solution of 185.5 g. (1 mole) of m-nitrobenzoyl chloride in 300 ml. of acetone (previously dried 
over anhydrous potassium carbonate) is added from a dropping funnel. m-Nitrobenzazide separates at 
once as a white precipitate. Stirring is continued for 30 minutes after the addition is complete; then 500 
ml. of water is added and the reaction mixture stirred for an additional 30 minutes. The azide is 
separated on a suction filter, washed with water, and dried in the air. The yield of crude product, m.p. 
68°, is 189 g. (98%) (Note 4). It may be recrystallized from a mixture of equal parts of benzene and 
ligroin (b.p. 100–140°), when the temperature is kept below 50° (Note 5). The product thus obtained 
consists of almost colorless crystals, m.p. 68–69° (Note 6), the recovery being 80–90% (Note 7). 

2. Notes 
1. Eastman Kodak Company white label grade thionyl chloride is satisfactory. 
2. Since the product crystallizes readily, water cooling should be applied only at the receiver, not at the 
side arm. 
3. The reaction should preferably be carried out in a hood, as hydrazoic acid may be liberated in small 
amounts. This compound, which is volatile, is highly toxic, and its inhalation may cause temporary 
headache and giddiness. 
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4. This product is sufficiently pure for general reagent use. m-Nitrobenzazide is recommended4,5,6,7 as a 
reagent for the characterization and estimation of aliphatic and aromatic hydroxyl compounds. It reacts 
to form nicely crystalline m-nitrophenylcarbamic esters,5,6,8 in which the nitro group may be titrated with 
titanous chloride. With amines it forms substituted m-nitrophenylureas.9,10 
5. At higher temperatures a Curtius rearrangement into the isocyanate may occur, nitrogen being 
liberated. An alternative procedure for recrystallization (preferred by the checkers) consists in 
dissolving the crude product in a small amount of benzene (if the solution is discolored it may be treated 
with decolorizing carbon) and adding an equal volume of ligroin. On seeding, the product crystallizes. 
6. The melted compound decomposes with liberation of nitrogen. 
7. Using the same procedure, p-nitrobenzazide, m.p. 71–72° (Note 6), may be prepared. The yield of 
crude product is 90%, and of recrystallized product 70%. 

3. Discussion 

m-Nitrobenzazide has been prepared by the action of nitrous acid on m-nitrobenzhydrazide, which is 
obtained by treating methyl m-nitrobenzoate with hydrazine hydrate.5,7 The procedure described here is 
mentioned by Naegeli and Tyabji11 and is similar to that given for benzazide.12 
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Appendix 
Chemical Abstracts Nomenclature (Collective Index Number); 

(Registry Number) 

ligroin 

thionyl choride 

potassium carbonate (584-08-7) 

Benzene (71-43-2) 

thionyl chloride (7719-09-7) 

nitrogen (7727-37-9) 

nitrous acid (7782-77-6)



acetone (67-64-1) 

decolorizing carbon (7782-42-5) 

hydrazine hydrate (7803-57-8) 

sodium azide (26628-22-8) 

m-Nitrobenzoic acid (121-92-6) 

titanous chloride 

Methyl m-nitrobenzoate (618-95-1) 

m-Nitrobenzazide 

Benzoyl azide, m-nitro- (3532-31-8) 

m-nitrobenzoyl chloride (121-90-4) 

p-nitrobenzazide 

m-nitrobenzhydrazide (618-94-0) 

Copyright © 1921-2005, Organic Syntheses, Inc. All Rights Reserved


