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Summary: Sodium and potassium cyclopentadienide
were obtained in an improved synthetic procedure. They
were prepared in a one-pot synthesis directly by reaction
of alkali metals with neat dicyclopentadiene at elevated
temperature. The products precipitated as white powders
and were isolated by filtration. The excess of dicyclo-
pentadiene can be recycled. The new reaction procedure
provides a much more convenient access to the products,
no dry solvents such as THF or decahydronaphthalene
are needed, and no colored impurities are observed.

Introduction

Sodium and potassium cyclopentadienide are impor-
tant reagents in organometallic chemistry, having been
used to prepare innumerable cyclopentadienyl com-
plexes.1 Potassium cyclopentadienide, KCp, was first
reported about 100 years ago by J. Thiele, who reacted
potassium metal with cyclopentadiene in benzene.2
Today KCp is generally made by deprotonation of
cyclopentadiene either with potassium metal in organic
solvents such as THF and benzene or in liquid ammonia
(eq 1).3,4 Also, the deprotonation may be effected with
KH5 or KOH.6 Fifty years after the first synthesis of
KCp the analogous sodium compound, NaCp, was
reported by the groups of E. O. Fischer3 and K. Ziegler.7
Today NaCp is generally obtained, like KCp, by depro-
tonation of cyclopentadiene with sodium metal, NaH,
NaOtBu, or NaOH (eq 1).4,6,7 All the reactions described
above have in common that monomeric cyclopentadiene
is used as starting material. Since monomeric cyclopen-
tadiene is not stable at room temperature, it usually is
freshly prepared by a thermal retro-Diels-Alder reac-
tion from the commercially available dicyclopentadiene
(eq 2). Little effort has been expended to avoid the
lengthy thermal retro-Diels-Alder reaction. To the best
of our knowledge,8 there is only one report in the

literature in which NaCp was prepared directly from
dicyclopentadiene, by a reaction in an autoclave at
elevated pressure or in an iron can at normal pressure
from dicyclopentadiene and sodium metal in decahy-
dronaphthalene at 170 °C.7 An analogous procedure for
KCp has, to the best of our knowledge, not been
reported.8 Surprisingly, the convenient preparation of
NaCp from dicyclopentadiene was not been developed
further. Standard textbooks on synthetic procedures4

and organometallic chemistry9 do not report this pro-
cedure.

We report here an improved synthesis of NaCp and
KCp. Both compounds were obtained directly by the
reaction of dicyclopentadiene with the respective alkali
metal without solvent.

Results and Discussion

Freshly cut alkali metals were heated in neat dicy-
clopentadiene at 160 °C. At this temperature the retro-
Diels-Alder reaction of dicyclopentadiene to cyclopen-
tadiene takes place. The thus generated cyclopentadiene
reacted immediately with the molten alkali metals to
give MCp (M ) Na, K) and dihydrogen (eq 3).

Under these conditions the alkali metals react quan-
titatively to give MCp. When the akali metal was
quantitatively consumed, the dihydrogen evolution
stopped. Thus, the endpoint of the reaction can be easily
determined by monitoring the dihydrogen evolution.
During the reaction, the MCp precipitates as a white
solid. The product is isolated as a white powder by
filtering the precipitate followed by a subsequent wash-
ing with n-pentane. The remaining dicyclopentadiene,
which decomposed slightly during the reaction, can be
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(7) Ziegler, K.; Froitzheim-Kühlborn, H.; Hafner, K. Chem. Ber.

1956, 80, 434.
(8) There are many synthetic procedures for MCp in the literature.

Even though the literature was checked carefully, we cannot absolutely
exclude that we missed a reference.

(9) Elschenbroich, C.; Salzer, A. Organometallchemie, 2nd ed.;
Teubner: Stuttgart, Germany, 1992; p 373.

877Organometallics 2003, 22, 877-878

10.1021/om0207865 CCC: $25.00 © 2003 American Chemical Society
Publication on Web 01/14/2003

D
ow

nl
oa

de
d 

by
 C

A
R

L
I 

C
O

N
SO

R
T

IU
M

 o
n 

Ju
ne

 2
9,

 2
00

9
Pu

bl
is

he
d 

on
 J

an
ua

ry
 1

4,
 2

00
3 

on
 h

ttp
://

pu
bs

.a
cs

.o
rg

 | 
do

i: 
10

.1
02

1/
om

02
07

86
5



recycled without further purification. Alternatively,
since dicyclopentadiene is a cheap starting material, it
can be discarded at the end of the reaction. Using our
improved procedure, the title compounds are obtained
much easier and much faster than by the established
methods.4 In the established reaction, when THF is used
as solvent, frequently colored products (slight pink to
brown) are obtained. In contrast, the MCp always was
isolated as a white powder in our new procedure. On
dissolving NaCp, which was obtained by our procedure,
in THF, sometimes a darkened solution was obtained.
However, no impurities were observed in the NMR
spectrum. As starting material commercial grade dicy-
clopentadiene was used without further purification and
the MCp products, which were characterized by NMR
and elemental analysis, were analytically pure. How-
ever, to obtain MCp without any traces of MOH, a
predrying of the dicyclopentadiene is suggested.

As expected, the reaction rate depends on the alkali
metal. Thus, potassium reacts significantly faster than
sodium. Furthermore, the rate depends on the disper-
sion grade of the liquid alkali metal. Therefore, the
reactions always were stirred rapidly. Since lithium
metal does not melt under the reaction condition
described above, the rate of the reaction is extremely
slow. Quantitative conversion was not observed after
several days of heating at 160 °C. The reactions were
carried out using up to 10 g of the alkali metal (0.43
mol of Na), which usually was sufficient for our pur-
poses.

Experimental Section.

General Considerations. All manipulations of air-sensi-
tive materials were performed with rigorous exclusion of
oxygen and moisture in flame-dried Schlenk-type glassware
either on a dual manifold Schlenk line, interfaced to a high-

vacuum (10-4 Torr) line, or in an argon-filled M. Braun
glovebox. n-Pentane was distilled under nitrogen from LiAlH4.
Deuterated solvents were obtained from Aldrich Inc. (all 99
atom % D) and were degassed, dried, and stored in vacuo over
Na/K alloy in resealable flasks. All other chemicals used as
starting materials were obtained commercially and used
without further purification. NMR spectra were recorded on
a JEOL JNM-LA 400 FT-NMR spectrometer. Chemical shifts
are referenced to internal solvent resonances and are reported
relative to tetramethylsilane. Elemental analyses were carried
out with an Elementar vario EL.

NaCp. Sodium, 10.00 g (0.43 mol), freshly cut, was added
to 400 mL of dicyclopentadiene at room temperature. On
heating, the solution turned blue (around 35 °C). Before the
sodium was completely molten the solution slowly discolored.
The mixture was heated for 6 h to 160 °C. On heating, a white
solid precipitated. When the akali metal is quantitatively
consumed, the dihydrogen evolution stopped. To ensure a
quantitative conversation, the heating was continued for
another 30 min after the dihydrogen evolution ended. The
reaction mixture was filtered, and the white residue washed
with three 50 mL portions of n-pentane and dried in vacuo.
The unreacted dicyclopentadiene (260 mL) was used again for
the same reaction. Yield: 38 g (99%). 1H NMR (d8-THF, 400
MHz, 25 °C): δ 5.60 (s, 5H). 13C NMR (d8-THF, 100.4 MHz,
25 °C): δ 103.3. Anal. Calcd for C5H5Na (88.08): C 68.18; H
5.72. Found: C 67.69; H 5.43.

KCp. was prepared in a manner similar to NaCp in a 1.32
g (33. 8 mmol) scale of K in 50 mL of dicyclopentadiene. The
reaction time was 4 h at 160 °C. Yield: 3.34 g (95%). 1H NMR
(d8-THF, 400 MHz, 25 °C): δ 5.60 (s, 5H). Anal. Calcd for
C5H5K (104.19): C 57.64; H 4.84. Found: C 57.32; H 4.35.
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