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perature aud then heated for 2 h at 80 °C. The volatile materials
were removed by gentle heating at ca. 1 mm. Examination of the
product by NMR showed only unreacted starting material.

Subsequently, the reaction was repeated at 105 °C with 2 mmeol
of the aniline. The standard workup gave (.21 g (36% ) of yellow
crystalline NMR-pure 2 6-dinitroiodobenzene: mp 113 *C (lit.'8
mp 113 #C).

Reaction of o-Phenylenediamine. A mixture of o-
phenylenediaming (0,216 g, 2 mmol), isoamyl nitrite (1.2 g, 10
mmol), and 5 mL of diiodomethene was heated with stirring at
B0 *C for 2 h. The standard workup produced a dark residue {0.27
g}, which upon 'H and ¥C NMR examination proved to be
benziriazole by comparison with the spectra of an authentic
sample. An entirely similar result was obtained when the reaction
was carried out at 110 °C,

Ancillary Experiments. 1. Reaction of Diazoamino-
benzene with Trimethylsilyl ledide. To & mixture of 0.75 g
(5 mmol) of sodium iodide and 0.39 g (2 mmol) of diazoamino-
benzene in 10 mL of acetonitrile was added 0.556 g (5 mmol) of
trimethylsilyl chloride. The mixture turned dark, and gas evo-
lution began immediately. The mixtire was heated to 60 °C for
15 min, and the solvent was evaporated under water-pump
pressure on a rotary evaporater. The *H and “*C NMR spectra
of the crude mixture showed a complex mix of products. [t was
estimated from these spectra that approximately 20% starting
material remained &nd that a similar amount of iodobenzene had
heen formed. Mo further analysis was carried out. A duplicate
reaction gave the same result.

2. Reaction of 1-Phenyl-3,3-diethyltriazene with Isoamyl
Nitrite. The method of Ku and Barrio'® was used to prepare
1-phenyl-3,3-diethyltriazene from benzenediszonium chloride. A
mixture of 0.89 g (5 mmol of triazene was dissolved in 10 mL of
diiodomethane, and 1.17 g (10 mmol) of isoamyl nitrite was added.
The reaction mixture was allowed to stand at room temperature
for 30 min and then heated to 80 *C for 2 h. A small portion of
the solution was dissolved in deuteriochloroform and examined
directly by 'H and '"C NMR. The compasition of the mixture
was 4% iodobenzene and 36% unreacted starting material. This
could be increased to 63% iodobenzene-37% starting material
by the addition of a second 10 mmol of izsoamy] nitrite and a
further 2 h of heating at 80 °C,

Several attempts were made to prepare the triazene directly
by the reaction of isoamyl nitrite on mixtures of aniline and
diethylamine in chloroform. These reactions were followed by
MMR, which indicated that the isoamy] nitrite reacted much more
rapidly with the diethylamine than with the aniline. Presumahly
N-nitrosodisthylamine was being formed, though this matter was
not further investigated.

4. Beaction of Acetanilide with Iscamy]l Nitrite. Acet-
anilide (0.75 g, 5 mmol) was dissolved in 10 mL of dijodomethane,
and 1.17 g (10 mmol) of isoamyl nitrite was added. The mixture
was heated at B0 °C for 1.5 h., An additional 1.17 g of isoamvl
nitrite was added, and the heating was continued for another hour,
The aromatic regions of the proton and carbon spectra showed
absorptions due only to fodobenzene. An estimated vield based
on bath NMR and GC analysis were 30-40%.

In a similar experiment, the diacetyl derivative of 2,2"-di-
aminobipheny] was reacted with an excess of izoamyl nitrite in
diiedomethane. Examination of the product by NMR showed
no starting material remaining after 1.5 h at 80 °C, There was
no spectral evidence for the formation of 2,2"-diiodobiphenyl.
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Although symmetrical biaryl can be prepared by many
arvl-aryl carbon bond formation reactions,’ the known
methods for the synthesis of unsymmetrical biaryls® are
limited. The synthetic value of these methods is further
diminished by poor yields of the products and the for-
mation of an intricate mixture of the isomers which are
not readily separable.

In continuation to our studies on cycloaddition reactions
of dienamines,” herein we report a novel reaction of readily
accessible ylidenemalononitriles® 1 with dienamines® 2 to

unsymmetrical biaryl-2-carbonitriles 3 in good vields
(Scheme I). This method constitutes a very convenient
and facile one-pot synthesis for the preparation of un-
symmetrical hiaryls 3, which are not readily obtainable by
eonventional arvl-aryl coupling reactions.!?

Reaction of 2-thienylidenemalononitrile (la) and 4-
(1,3-butadienyl)morpholine (2a} in equimolar quantities
gave bright red crystals, mp 160-161 °C. This product is
assigned biaryl-2-carbonitrile structure 3a on the bhasis of
elemental analyses and spectral data. Reaction of 2-thi-
enylidenemalononitrile (la) with N N-diethyl-1,3-buta-
dienylamine 2b also yielded biaryl 3a in comparable yield.
The versatility of this method was demonstrated by the
synthesis of biaryl-2-carbonitriles 3b—g from vlidene-
malononitriles 1b-g derived from aldehydes having elec-
tron-withdrawing as well as electron-releasing groups.

A plausible mechanism for the formation of biaryl-2-
carhonitriles by this reaction could be (4 + 2) cycloaddition
of ylidenemalononitriles 1 and dienamine 2 followed by
concomitant elimination of HCN and amine moieties from
the adduct. The formation of the adducts of type 4 and
5 which would have been the result of the addition of one
molecule of ylidenemalononitrile onto the intermediate
product was not observed in these reactions (Scheme I).

In conclusion this method appears to be very convenient
and fairly general for the synthesis of unsymmetrical bi-
aryl-2-carbonitriles which could be difficult to reach oth-
erwise. The easy availability of a variety of ylidene-
malononitriles and diene partners significantly extends the
scope of this methodelogy and more particularly ylidene-
malononitriles derived from polycyclic, aromatic, and
hetero aromatic aldehydes are likely to afford interesting
novel biaryls,
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