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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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6-(DIMETHYLAMINO)FULVENE

Submitted by K. Hafner, K. H. Vöpel, G. Ploss, and C. König1.
Checked by S. S. Olin and Ronald Breslow.

1. Procedure
A. N,N-Dimethylformamide-dimethyl sulfate complex. In a 500-ml. four-necked flask equipped with
mechanical stirrer, reflux condenser with calcium chloride drying tube, dropping funnel, and
thermometer is placed 73 g. (1.0 mole) of dimethylformamide, and 126 g. (1.0 mole) of dimethyl sulfate
is added dropwise with stirring at 50–60° (Note 1). After the addition is complete, the mixture is heated
for another 2 hours at 70–80°. The dimethylformamide complex forms as a viscous, colorless or pale
yellow ether-insoluble oil.
B. 6-(Dimethylamino)fulvene. A 1-l. four-necked flask is equipped with mechanical stirrer,
dropping funnel with calcium chloride drying tube, thermometer, and nitrogen delivery apparatus (Note
2). The flask is flushed with dry nitrogen, and in it is placed 1.0 mole of cyclopentadienylsodium2 in
700 ml. of tetrahydrofuran (Note 3). The dimethylformamide-dimethyl sulfate complex prepared above
is transferred to the dropping funnel and added slowly with stirring under nitrogen to the
cyclopentadienylsodium at −10° (ice-salt bath). During the addition the temperature is kept below −5°.
After the addition is complete, the mixture is stirred at 20° for 2 hours. The solution is filtered (with
suction) from the precipitated sodium methyl sulfate, which is washed with another 200 ml. of
tetrahydrofuran, and the combined tetrahydrofuran solutions are concentrated under reduced pressure.
The residue is a dark brown oil which solidifies on cooling.
The crude product is crystallized after treatment with activated carbon from ca. 1.5 l. of petroleum
ether (b.p. 60–80°) or 800 ml. of cyclohexane. From the orange-yellow solution 84 g. (69%) of 6(dimethylamino)fulvene separates in yellow leaflets, m.p. 67–68° (Note 4). Concentration of the filtrate
and further recrystallization of the residue from petroleum ether or cyclohexane gives an additional 8 g.
of product. The combined yield is 92 g. (76%).

2. Notes
1. Dimethylformamide and dimethyl sulfate must be purified by distillation in the absence of moisture.
2. The nitrogen delivery apparatus has been completely described.2
3. Air and moisture must be carefully excluded from the reactants during the course of this preparation.
4. 6-(Dimethylamino)fulvene is light-sensitive and is stored in brown bottles.

3. Discussion
N,N-Dimethylaminoethoxymethylium
fluoborate3
can
be
used
instead
of
N,Ndimethylaminomethoxymethylium methyl sulfate4 to prepare 6-(dimethylamino)fulvene.5 The same

fulvene is also obtained from the condensation of cyclopentadiene with diethoxy(dimethylamino)
methane.6

4. Merits of the Preparation
This procedure illustrates formylation by N,N-dimethylaminomethoxymethylium methyl sulfate, a
compound which can be produced readily by reaction of easily available materials. 6-(Dimethylamino)
fulvene is a useful intermediate for the synthesis of various fused-ring nonbenzenoid aromatic
compounds.
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Appendix
Chemical Abstracts Nomenclature (Collective Index Number);
(Registry Number)
petroleum ether
N,N-Dimethylformamide-dimethyl sulfate complex
dimethylformamide-dimethyl sulfate complex
N,N-dimethylaminomethoxymethylium methyl sulfate
nitrogen (7727-37-9)
dimethyl sulfate (77-78-1)
sodium methyl sulfate (512-42-5)
cyclohexane (110-82-7)
carbon (7782-42-5)
Tetrahydrofuran (109-99-9)
dimethylformamide (68-12-2)
CYCLOPENTADIENE (542-92-7)
6-(Dimethylamino)fulvene (696-68-4)
cyclopentadienylsodium

N,N-Dimethylaminoethoxymethylium fluoborate
diethoxy(dimethylamino) methane (1188-33-6)
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