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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 

Caution! Bis(dimethylamino) methane is a potent lachrymator, so it should be handled only in a 
hood. 

Ferrocene (46.4 g., 0.250 mole) (Note 1) is added to a well-stirred solution of 43.2 g. (0.422 mole) 
of bis(dimethylamino)-methane (Note 2) and 43.2 g. of phosphoric acid in 400 ml. of acetic acid in a 2-
l. three-necked round-bottomed flask equipped with a condenser, a nitrogen inlet, and a mechanical 
stirrer (Note 3). The resulting suspension is heated on a steam bath under a slow stream of nitrogen 
(Note 4) for 5 hours (Note 5). The reaction mixture, a dark-amber solution, is allowed to cool to room 
temperature and is diluted with 550 ml. of water. The unreacted ferrocene is removed by extracting the 
solution with three 325-ml. portions of ether. The aqueous solution is then cooled in ice water and made 
alkaline by the addition of 245 g. of sodium hydroxide pellets. The tertiary amine separates from the 
alkaline solution as an oil in the presence of some black tar (Note 6). The mixture is extracted with three 
500-ml. portions of ether. The organic solution is washed with water and dried over sodium sulfate. 
Crude dimethylaminomethylferrocene is obtained as a dark-red mobile liquid when the solvent is 
removed at the water pump (Note 7). 

To a gently swirled solution of the crude amine in 54 ml. of methanol is added 54 ml. (123 g., 0.87 
mole) of methyl iodide. The solution is heated on a steam bath for 5 minutes and cooled to room 
temperature, and 800 ml. of ether is added. The methiodide, which separates as an oil, crystallizes on 
being scratched. The solid is collected on a Büchner funnel, washed with ether, and dried at 20–50 mm. 
for several hours at room temperature to yield 65–78 g. (68–81%; (Note 8)) of N,N-
dimethylaminomethylferrocene methiodide as an orange powder, m.p. 200° (dec.) (Note 9). 

2. Notes 

1. The ferrocene may be prepared by Wilkinson's procedures2 or it may be purchased from Matheson, 
Coleman and Bell, East Rutherford, New Jersey, and other companies. 
2. The amine, under the name N,N,N',N'-tetramethylmethylenediamine, may be purchased from Ames 
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Laboratories, South Norwalk, Connecticut. The checkers prepared it by the following procedure. A 
solution of 60.7 g. (0.75 mole) of 37% aqueous formaldehyde solution is placed in an 800-ml. beaker 
equipped with a mechanical stirrer and thermometer, and cooled in an ice bath. Two hundred seventy-
one grams (1.50 moles) of a 25% aqueous solution of dimethylamine is added to this solution at a rate 
such that the reaction temperature is kept below 15°. The solution is stirred for 30 minutes after the 
addition is complete, and potassium hydroxide pellets (approximately 150 g.) are added in portions until 
the reaction mixture separates into two layers. The upper layer is separated, dried over potassium 
hydroxide pellets overnight, and distilled to give 59–64 g. (77–83%) of bis (dimethylamino) methane, 
b.p. 83–84°.3 
3. The mixing of the amine and acids is exothermic. It is necessary to add the amine dropwise to the 
solution of acids with stirring and cooling in an ice bath. 
4. Since ferrocene and many of its derivatives are easily oxidized by air in the presence of acids, 
nitrogen is passed in at a rate sufficient to exclude air from the system. 
5. It was found that the reaction is essentially complete after 5 hours. Further heating does not affect the 
yield. 
6. The checkers found that the solution turned into a gel after the addition of sodium hydroxide. They 
obtained satisfactory results by adding 200 ml. of water to the gel, which made it fluid enough to be 
extractable with ether. 
7. Distillation of the tertiary amine before methiodide formation does not significantly affect the yield or 
purity of the quaternary salt. The amine boils at 91–92°/0.45 mm. 
8. The submitters report yields as high as 89%. 
9. The melting point of this compound is ill-defined by reason of considerable darkening and shrinking 
that start at 175°. The product thus obtained is sufficiently pure for use in further reactions.4 

3. Discussion 

This procedure is based on the method of Lindsay and Hauser3 as modified slightly by Osgerby and 
Pauson.5 N,N-dimethylaminomethylferrocene methiodide has also been prepared by heating 
formylferrocene with dimethylamine and hydrogen in the presence of Raney nickel catalyst to give 
dimethylaminomethylferrocene, which was quaternized with methyl iodide.6 

Essentially the present procedure converted 1-methylindole to 1-methyl-3-(N,N-
dimethylaminomethyl)indole7 and α-methylstyrene to α-(N,N-dimethylaminoethyl)styrene.8 

This preparation is referenced from: 

Org. Syn. Coll. Vol. 5, 578  
Org. Syn. Coll. Vol. 5, 621  
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Appendix  
Chemical Abstracts Nomenclature (Collective Index Number);  

(Registry Number)  

Ferrocene  

N,N-Dimethylaminomethylferrocene methiodide  

Iron, cyclopentadienyl[(dimethylaminomethyl)cyclopentadienyl]-, methiodid  

dimethylaminomethylferrocene  

formylferrocene  

acetic acid (64-19-7)  

methanol (67-56-1)  

ether (60-29-7)  

hydrogen (1333-74-0)  

sodium hydroxide (1310-73-2)  

formaldehyde (50-00-0)  

sodium sulfate (7757-82-6)  

nitrogen (7727-37-9)  

Raney nickel (7440-02-0)  

potassium hydroxide (1310-58-3)  

phosphoric acid (7664-38-2)  

Methyl iodide (74-88-4)  

dimethylamine (124-40-3)  

 
Bis(dimethylamino) methane,  
bis (dimethylamino) methane,  
bis(dimethylamino)-methane,  

N,N,N',N'-tetramethylmethylenediamine (51-80-9)  

1-Methylindole (603-76-9)  

1-methyl-3-(N,N-dimethylaminomethyl)indole 

 α-(N,N-dimethylaminoethyl)styrene  



α-methylstyrene (98-83-9) 
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