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The formation of stable g-complexes —
Meisenheimer complexes — in the
nucleophilic substitution of aromatic poly-
nitro compounds is well documented.l?
Such complexes can be general inter-
mediates in aromatic Sy2 reactions, al-
though the role of o- and =-complexes is
still under discussion.?

Meisenheimer compounds can also be
regarded as salts of nitronic acids and, if
reasonably stable, can be expected to react
analogously to other salts of nitronic acids.*

We have recently found new methods
for preparing Meisenheimer compounds
from phenylethynylcopper® or 2,6-dimeth-
oxyphenylcopper® and 1,3,5-trinitrobenzene
in pyridine.

Cyclopentadienylcopper has been pre-
pared from cyclopentadiene and copper(I)
oxide in the presence of suitable phos-
phines.” Organosilver compounds are less
reactive (although thermally more labile)
than the corresponding copper compounds ®
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and react more slowly with 1,3,5-trinitro-
benzene.5*

Cyclopentadiene (or indene), silver oxide
[but not copper(I) oxide] and 1,3,5-tri-
nitrobenzene reacted in pyridine to give
a beautiful red solution from which a
Meisenheimer compound was isolated.
Cyclopentadiene and trinitrobenzene also
reacted in pyridine in the absence of silver
compounds, but more slowly.

Silver oxide possibly facilitates the for-
mation of a cyclopentadienyl anion, a
reasonable intermediate in the reaction,
besides increasing the electrophilicity of
1,3,5-trinitrobenzene by co-ordination with
a nitro group.

Cyclopentadiene (15 mmol), 1,3,5-tri-
nitrobenzene (10 mmol) and silver oxide
(6 mmol) were stirred for 24 h in pyridine
(100 ml). A red colour developed slowly.
Ice and hydrochloric acid (2 I&) in slight
excess wre added. A dark red precipitate
formed. A red compound was separated
from silver chloride by acetone extraction
to give dark red crystals, recrystallised
from ethanol (2.8 g, 78 9%, m.p. 128—33°
decomp.). (Found: C 53.5; H 4.0; N 15.5.
Cale. for C,,H,,N,O,: C 53.6; H 3.9; N 15.6.)

The visible spectrum of the product
(Fig. 1) is typical for Meisenheimer com-
pounds from 1,3,5-trinitrobenzene.

Monosubstituted cyclopentadienes re-
arrange under mild conditions to mixtures
of the 1- and 2-substituted isomers.'® The
NMR spectra (at 60 MHz and 100 MHz)
of the 1solated product in pyridine-d; can
best be rationalised on the assumption
that the two isomers I and 2 are present
in approximately equal amounts. The
spectrum showed the following charac-

Acta Chem. Scand. 24 (1970) No. 8



SHORT COMMUNICATIONS

L
400 500 600 nm

Fig. 1. Visible spectra of the Meisenheimer

compounds from ecyclopentadiene or indene

and 1,3,5-trinitrobenzene in pyridine
and ethanol — — —.

teristics (the spectrum of pyridine has been
subtracted; the relative areas and the sug-
gested assignments are shown in brackets):

Doublets at 1=1.18 and 1.21 (2, H,),
multiplets at 4.056 and 4.12 (1, H,),
multiplets at 6.96 and 7.33 (2, methylenic
H), multiplets at 3.76—3.92 (3, ethylenic
H) and singlet at —0.56 (1, py-Ht);
JHaHb=O'6 Hz.

The IR spectrum showed the charac-
teristic shift of the asymmetric N—O
gtretch in 1,3,5-trinitrobenzene to 1485
cm™ and a broad, very strong absorption
centered at 1235 cm™.

The mass spectrum showed the largest
fragment at mfe 277 (=mass of trinitro-
phenyleyclopentadiene).

Indene reacts with 1,3,5-trinitrobenzene
and silver oxide under the same conditions
as cyclopentadiene. A dark red compound
was 1solated and recrystallized from ethanol
(yield 90 %, m.p. 165—68° decomp.).
(Found: C 58.5; H 3.9; N 13.5. Cale. for
C,oH,N,O,: C 58.8; H 3.9; N 13.7.)

The visible spectrum (F'ig. 1) was identi-
cal with that of the product from cyclo-
pentadiene.

The NMR spectrum of the indene adduct
in pyridine-d; at 60 MHz showed the fol-
lowing characteristics, consistent with
isomer 3: Singlet at t=1.10 (2, H,), singlet
at 3.86 (Hy), triplet at 3.76 (Hg, area of
H,+H, approx. 2), doublet at 7.05 (2,
H,) and multiplet at 2.42 (approx. 4,
gr(I){matic H); Ha"‘Hb<0'3 Hz, JHC_H =

Z.,
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The mass spectrum of the indene adduct
showed the largest fragment at m/fe 327
(=mass of trinitrophenylindene).

Indene reacts more slowly than cyclo-
pentadiene with 1,3,5-trinitrobenzene and
silver oxide, while fluorene does not react.
The reaction with indene was followed by
visible spectroscopy. Initially the solution
showed increasing absorptions at 440 and
520 nm (probably from the attack of
pyridine on 1,3,5-trinitrobenzene).® These
were gradually replaced by absorptions at
465 and 573 nm (from ion 3).

Products from further reactions of the
Meisenheimer compounds are under in-
vestigation and will be reported soon.
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