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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. 

September 2014: The paragraphs above replace the section “Handling and Disposal of Hazardous 
Chemicals” in the originally published version of this article.  The statements above do not supersede any 
specific hazard caution notes and safety instructions included in the procedure. 

Copyright © 2008 Organic Syntheses, Inc.  All Rights Reserved 
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1. Procedure 

 

 Caution! Diazo compounds are toxic, irritating, and many compounds 

are explosive. Care should be taken when handling diazo compounds to limit 

personal exposure. It is prudent to handle diazo compounds behind a blast 

shield. 

 

A 1-L, three-necked round-bottom flask is equipped with two rubber 

septa and an overhead mechanical stirrer fitted with a 9.5 x 2 cm rounded 

Teflon blade (Note 1). The flask is flame dried under a stream of nitrogen 

which is introduced and vented through the septa via 16 gauge needles. The 

exhaust septum is replaced with a thermometer adapter equipped with a low-

temperature alcohol-based thermometer.  The flask is charged with dimethyl 

sulfoxide (3.98 mL, 4.38 g, 56.0 mmol, 1.10 equiv) (Note 2) and anhydrous 

tetrahydrofuran (450 mL) via syringe (Note 3), and the solution is cooled to 

–55 °C (Notes 4 and 5) under a positive pressure of nitrogen with stirring. In 

a separate 100-mL, oven-dried, round-bottom flask is combined oxalyl 

chloride (4.67 mL, 6.79 g, 53.5 mmol. 1.05 equiv) (Note 6) and 

tetrahydrofuran (50 mL) via syringe.  This solution is then added to the 

mixture over 10 min via cannula (Note 7), and the solution is maintained 

between –55 °C and –50 °C for 35 min. The reaction mixture is then cooled 

to –78 °C with the aid of a dry-ice acetone bath. To a separate 100-mL, 

oven-dried, round-bottomed flask is added benzophenone hydrazone (10.00 

g, 51.0 mmol, 1.00 equiv) (Note 8) and triethylamine (15.05 mL, 10.84 g, 

0.107 mol, 2.10 equiv) (Note 9) and tetrahydrofuran (50 mL). This solution 

is added to the reaction solution over 10 min via cannula (Note 10) to 
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provide a deep-red solution containing a copious white precipitate. The 

reaction mixture is maintained at –78 °C for 30 min, and is then filtered 

while cold through a medium porosity sintered-glass funnel (Note 11) into a 

2-L, round-bottom flask and the solid (Note 12) is rinsed with two 100-mL 

portions of tetrahydrofuran.  The filtrate is concentrated at room temperature 

by rotary evaporation (15 mmHg) and then at 1.5 mmHg to provide 

diphenyldiazomethane (9.83 g, 99%) as a red oil that solidifies upon cooling 

(Note 13). The product is dissolved in pentane (120 mL) (Note 14), the 

solution is rapidly filtered through activated basic alumina (100 g) (Notes 15 

and 16) supported in a medium porosity sintered glass funnel (Note 17) and 

the solids are rinsed with pentane (~300 mL) until the filtrate is colorless. 

The filtrate is concentrated at room temperature by rotary evaporation (15 

mmHg) and then at 1.5 mmHg to provide diphenyldiazomethane (9.19 g, 

93%) as an analytically-pure red crystalline solid (Notes 18 and 19).  

 

2. Notes 

 

1. When this procedure is run on smaller scale a Teflon-coated 

magnetic stirring bar can be used in place of the overhead mechanical stirrer.  

2. Dimethyl sulfoxide was purchased from Acros and was dried over 

molecular sieves (<50 ppm H2O). 

3. Tetrahydrofuran was purified by passage through activated alumina 

using a GlassContour solvent purification system.
2
  

4. The temperature was achieved and maintained by adding small 

pieces of dry-ice to an acetone bath.  

5. The dimethyl sulfoxide must be dissolved prior to cooling; it 

freezes as a nearly insoluble mass on contact with precooled tetrahydrofuran. 

6. Oxalyl chloride (98%) was purchased from Acros and was freshly 

distilled before use.  

7. The internal temperature rose to –50 °C during this addition. 

8. Benzophenone hydrazone was purchased from Acros and was 

purified by recrystallization from absolute ethanol before use. A 40 g sample 

of hydrazone was dissolved in 100 mL of boiling absolute ethanol. The 

solution was allowed to return to room temperature and then was cooled to  

–20 °C for 30 min.  The precipitate was filtered through a 150-mL, medium-

porosity, sintered-glass funnel and was washed with 30 mL of cold (0 °C) 

absolute ethanol.  The recovered solid was dried under 1.5 mmHg vacuum 

for 12 h to return 34.7 g of pure, crystalline material.  
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9. Triethylamine was purchased from Acros and was freshly distilled 

from calcium hydride before use.  

10. The internal temperature rose to –63 °C during this addition. 

11. The funnel used was a 600-mL medium-porosity sintered-glass 

funnel purchased from Chemglass. The glass frit was 9.5 cm in diameter.  

12. The white solid is triethylamine hydrochloride.  

13. This material is approximately 95% pure based on 
1
H NMR 

spectroscopy. Trace quantities of DMSO, unreacted hydrazone and 

benzophenone azine are observed.  

14. Pentane of 98% or greater purity was purchased from Fisher 

Scientific and was used as received. 

15. The submitters purchased activated Brockman Activity I basic 

alumina (50–200 micron) from Acros, which was used as received.  The 

checkers purchased activated alumina, Brockman Activity I (60–325 mesh) 

from Fischer Scientific, which was used as received. 

16. The filtration should be done such that the material is on the 

alumina column for no more than 5 min. When diphenyldiazomethane was 

allowed to remain in contact with the basic alumina, small quantities of an 

impurity were noted in the recovered product. GC and proton NMR analysis 

indicate that this impurity is tetraphenylethylene.  

17. The funnel used was a 150-mL medium-porosity sintered-glass 

funnel purchased from Chemglass. The glass frit was 6 cm in diameter and 

the alumina bed had a height of 3 cm when contained in the funnel. 

18. The product displays the following physicochemical properties:  

mp 29–31 °C; 
1
H NMR (500 MHz, CDCl3) : 7.42 (app t, J = 7.68 Hz, 4H), 

7.38-7.31 (m, 4H), 7.22 (app t, J = 7.33 Hz, 2H); 
13

C NMR (125 MHz, 

CDCl3)  129.53, 129.12, 125.60, 125.16, 62.58;; IR (film) cm
-1

: 2032, 

1591, 1491, 1261, 745, 689. Anal. Calcd for C13H10N2: C, 80.39; H, 5.19; N, 

14.42. Found: C, 80.25; H, 5.21; N, 14.16.  

19. Diphenyldiazomethane decomposes on standing.
6
 To obtain 

acceptable elemental analysis results, freshly purified diphenyldiazomethane 

was shipped overnight at dry-ice temperature.  

 

Safety and Waste Disposal Information 

 

All hazardous materials should be handled and disposed of in 

accordance with “Prudent Practices in the Laboratory”; National Academy 

Press; Washington, DC, 1995. 

 



192  Org. Synth. 2008, 85, 189-195 

3. Discussion 

 

The preparation of diazo compounds is often achieved by the 

dehydrogenation of hydrazones.
3-5

  Reagents that effect this transformation 

include mercury(II) oxide,
6
 lead(IV) acetate,

7
 manganese dioxide,

8
 

chromium(IV) oxide,
9
 silver oxide,

8
 nickel peroxide,

10
 bis(acetylacetonato)-

copper(II),
11

 oxone,
12

 metal hypochlorites,
13

 barium manganate,
14

 peracetic 

acid,
15

 hypervalent organoiodo compounds,
16,17

 and a cobalt Schiff base 

complex.
18

 However, many of these reagents are hazardous and 

environmentally deleterious, and product yields often suffer due to reaction-

byproduct induced decomposition of the diazo species. Additionally, the 

isolation and purification of the diazo product from the reaction mixture can 

be problematic and often involves potentially hazardous manipulation of the 

diazo solution, or substantial product loss during purification.  

The procedure presented here
19

 is a simple, convenient and high-

yielding method to prepare and purify diphenyldiazomethane. This 

procedure, which uses chlorodimethylsulfonium chloride
20

 to dehydrogenate 

benzophenone hydrazone, is advantageous to other routes because it does 

not rely on the use of environmentally-deleterious heavy-metal salts. The 

reaction between benzophenone hydrazone and chlorodimethylsulfonium 

chloride is highly efficient, and the crude product isolated from this 

procedure contains nearly-pure diphenyldiazomethane contaminated with 

trace quantities of DMSO, unreacted hydrazone, and benzophenone azine. 

The product is conveniently purified by simply dissolving the crude mixture 

in pentane and filtering the solution through a pad of basic alumina to 

provide analytically pure diphenyldiazomethane in 93% yield. This 

purification is simpler, and in our hands provides better product recovery, 

than recrystallization from petroleum ether.
6
  

The dehydrogenation of hydrazones with chlorodimethylsulfonium 

chloride has also been used to prepare solutions of the resonance-stabilized 

diazo compounds shown in Table 1.
19

 Due to the higher reactivity and the 

potential of these diazo species to explode, no attempts were made to isolate 

or purify them beyond the initial low-temperature filtration to remove 

triethylamine hydrochloride; the yields presented Table 1 were determined 

by nitrogen gas evolution measurements.  
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Table 1: Preparation of other diazo compounds via 

chlorodimethylsulfonium chloride mediated hydrazone dehydrogenation.
19
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Appendix 

Chemical Abstracts Nomenclature (Collective Index Number); 

(Registry Number) 

 

Diphenyldiazomethane (883-40-9) 

Benzophenone hydrazone (5350-57-2) 

Dimethyl sulfoxide: Methyl sulfoxide; Methane, sulfinybis-; (67-68-5)  

Oxalyl chloride: HIGHLY TOXIC; Ethanedioyl dichloride; (79-37-8)  

Triethylamine; Ethanamine, N,N-diethyl-; (121-44-8) 
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