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Simple and convenient one-pot synthesis of cyclooctatetraene
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Abstract

Cyclooctatetraene is readily synthesized by the oxidation of in situ generated [Li(TMEDA)]2[C8H8] with 1,2-dibromoethane. The
product is readily isolated and produced without the use of hazardous or toxic reagents.
� 2008 Elsevier Ltd. All rights reserved.
1. Introduction

Cyclooctatetraene (COT, 1) has seen wide application in
both organic1 and organometallic chemistry.2 In 1911,
Willstätter and Waser reported the first seven step synthesis
of cyclooctatetraene starting from pseudopelletierine.3 In
1948, Reppe’s group at BASF reported a one step synthesis
of COT involving tetramerization of acetylene in the pres-
ence of a nickel catalyst at high pressure (Eq. 1).4
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Though the one step synthesis of COT (1) was industrially
viable, the handling of acetylene at high pressure makes
this process unwieldy on laboratory scales.

Several groups have addressed this problem by focusing
on the conversion of the C8H8

2� dianion into cyclooctatet-
raene. The dianion can be readily obtained in high yield
from 1,5-cyclooctadiene (2) by treatment with 3 equiv of
n-butyllithium in the presence of N,N,N0,N0-tetramethyl-
ethylene-1,2-diamine (TMEDA) to produce [Li(TME-
DA)]2C8H8 (3) as shown by the Wilke group;5 they
oxidized C8H8

2� dianion into 1 using cadmium chloride.
Roesky and co-workers have converted [Li(TME-
9/$ - see front matter � 2008 Elsevier Ltd. All rights reserved.
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DA)]2C8H8 (3) to COT (1) by employing mercuric chloride
as an oxidizing agent.6 Oxidation of K2C8H8 by either dry
oxygen or iodine to 1 has also been reported by Simons and
Lagowski, but the yields of COT were low.7 In a very
recent paper, Edelmann and co-workers used di-tert-butyl-
peroxide as an oxidizing agent for the conversion of 3 to
C8H8.8 Many of the routes used for COT synthesis
involved potentially hazardous or less common reagents.
We sought a straightforward and expedient method of
COT (1) synthesis on the laboratory scale.

Here, we report that inexpensive and commercially avail-
able 1,2-dibromoethane is a very efficient reagent for the
clean conversion of 3 into cyclooctatetraene (Scheme 1).
1

Scheme 1. Synthesis of cyclooctatetraene (1).
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[Li(TMEDA)]2C8H8 (3) was prepared according to the
known literature procedure.5 To the in situ generated lith-
ium COT (3) cooled with an ice bath was added 1,2-dibro-
moethane. Further stirring at room temperature produced a
yellow mixture, which upon acidic work-up followed by dis-
tillation produced COT (1) in 62% isolated yield.
2. Experimental

Under nitrogen atmosphere a 2 L 2-neck round bottom
flask was charged with n-BuLi (750 mL, 1.6 M solution in
hexane, 1200 mmol) and 1,5-cyclooctadiene (2) (49 mL,
400 mmol) in 150 mL dry pentane. The mixture was cooled
to 0 �C and TMEDA (182 mL, 1200 mmol) was added via
syringe. The resulting solution was stirred at room temper-
ature for 2 d. The solution turned red after an hour, and
orange crystals had formed after a day. Then, the mixture
was again cooled to 0 �C and 1,2-dibromoethane (82.7 g,
440 mmol) was added slowly over 30 min. The 1,2-dibro-
moethane reaction is quite exothermic and should be done
slowly with care. The mixture was stirred overnight at
room temperature. The solution was diluted with 300 mL
of pentane, and the organic layer was washed with 5%
acetic acid (250 mL � 2) followed by saturated NaHCO3

(250 mL � 2). The organic layer was dried with Na2SO4,
and the solvent was removed under rotary evaporation.
The crude yield is quite high (80–90%) with the major
impurity being a small amount of cyclooctadiene (2). The
crude product was purified by distillation using a Vigreux
column under nitrogen to yield 26.8 g (62%) of cycloocta-
tetraene (1). 1H NMR (CDCl3, 500 MHz): d 5.77 (8H, s);
13C NMR (CDCl3, 125 MHz): d 132.10. MS: 104 (M+).
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