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(Dialkylamino)magnesium reagents, derived from secondary
amines and ethylmagnesium bromide, have been found to react
with aromatic aldchydes to give 1,2-diaryl-1,2-
bis(dialkylamino)ethenes in moderate to good isolated yields.

The two efficient syntheses of 1,2-enediamines by metal-
induced coupling reactions of selenoamides!2 and amides!b have
been reported by Ogawa and Sonoda et al. A survey of the
litcrature has revealed that there have been no other practical
general methods for preparing this class of compounds.2 We have
found that 1,2-diaryl-1,2-bis(dialkylamino)ethenes 3 are
convenicntly available by reacting aromatic aldehydes 1 with
(dialkylamino)magnesium reagents 2,3 derived from secondary
amines and cthylmagnesium bromide, as shown in Scheme 1. We
now wish to describe the results of our preliminary investigation.
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2d R'R2NH=TMP
Scheme 1.

The aromatic aldehydes 1 were allowed to react with the
magnesium amides 2, generated in situ by treatment of secondary
amincs (8 molar amounts) with ethylmagnesium bromide (4 molar
amounts), in refluxing diethyl ether to afford the enediamines 3 in
moderatc to good yields. The results using thrce aldehydes and
four sccondary amines are summarized in Table 1.4 These
products were obtained as inseparable mixtures of I and Z
isomers, except for the exclusive production of 3d with F
configuration from benzaldehyde (1a) and the magnesium amide
derived from 2,2,6,6-tetramethylpiperidine (TMP) (2d) (Entry
4), and each of them presented no stability problems during
scparation by preparative TLC on silica gel. The stereochemistries
and E/Z ratios of the products were determined on the basis of 'H
NMR spectral analysis, including comparisons of the |H NMR
spectral data with those of the related compounds reported by
Ogawa and Sonoda et al.! Thus, the E isomers exhibit absorption
signals assignable to the N-alkyl protons at much higher field than
the Z isomers. For example, E-3a exhibits the signals at 0.78 (d,
19.2H) and 3.21 (sept, 3.2H) due to the four isopropyl groups,
whereas the signals duc to those of Z-3a are observed at 8 1.19
(d, 4.8H) and 3.88 (sept, 0.8H). It should be noted that we were
unsuccess{ul in obtaining the corresponding encdiamines from the
reactions of benzaldehyde with diethylamine, pyrrolidine, and N-
methylaniline. The use of a heterocyclic aldehyde, such as 2-
furaldchyde, and an aliphatic aldehyde, such as 2,2-

Table 1. Preparation of 1,2-diaryl-1,2-ethenediamines 3

entry 1 2 3(Yield/%:®* E/Z)°
i la 2a 3a (72;80/20)
2 la 2b 3b (80; 60/40)
3 la 2¢ 3¢ (73;70/30)
4 la 2d 3d (37; 100/0)
5 1b 2a 3e (56;80/20)
6 1c 2a 3f (59; 80/20)

*Yield of product isolated by preparative TLC on silica gel.
PDetermined by '"H NMR spectrum.

dimethylpropanal, was also found to fail to give the desired
products.

We next cxamined the reactions of o-substituted
benzaldehydes, such as 2-methylbenzaldehyde (4a) and 2,4,6-
trimethylbenzaldehyde (4b), with the (diisopropylamino)-
magnesium reagent 2a under the same conditions as described
above. We found that the reactions gave 1,2-diphenyl-2-
(diisopropylamino)cthanones> 5Sa and Sb, respectively, in
modcrate yields, and that no trace of the corresponding
enediamine was obtained in each reaction (Scheme 2).

Men(iPr,

R
Me R
4a R=H 5a R=H (56%)
4b R=Me 5b R=Me (45%)
Scheme 2.

Typical experimental procedure is illustrated for the preparation
of 1,2-bis(diisopropylamino)-1,2-diphenylethene (3a).
Diisopropylamine (8.0 mmol, 0.81 g) was added to an ethereal
solution (8 ml) of EtMgBr (4.0 mmol) at 0 °C, and the mixture
was refluxed for 1 h under a positive pressure of argon. To the
boiling turbid solution was added dropwise benzaldehyde (1a)
(1.0 mmol, 0.11 g), and refluxing was continued for an
additional 2.5 h.6 After cooling, saturated aqueous NH4Cl was
added and the layers were separated. The aqueous layer was
extracted twice with Et;O, and the combined organic layers were
washed with brine and dried over anhydrous MgSOy.
Evaporation of the solvent gave a residue, which was subjected to
preparative TLC on silica gel (EtOAc-hexane) to give 3a (0.14 g,
72% yield) as a yellow oil.7

Although the mechanism for the present reaction is not yet

Copyright © 1998 The Chemical Society of Japan



88

clear, the production of the enediamines 3 may be interpreted as
follows (Scheme 3). First, attack of the magnesium amide 2 to
the aldehyde 1 or 4 yields the magnesium aminoalkoxide
intermediate 6, which is equilibrated with the immonium
intermediate 7. The intermediate 6 is deprotonated to give the
anionic intermediate 8, which is coupled with 7 to generate the
magnesium diaminoalkoxide intermediate 10. This is protonated
and then is dehydrated to give rise to 3. Alternatively, 8 may
generate the o-aminocarbene intermediate 9,1.8 which dimerizes
to give 3. The failure with diethylamine, pyrrolidine, and N-
methylaniline appears to indicate that the relatively strong basicity
of magnesium amides is responsible for the success in the present
reaction. The intermediate 10 derived from the o-substituted
benzaldehydes 4 gives, on losing RIRZNMgX or RIR2NH after
protonation, the a-amino ketone 5, which may be formed via
hydrolysis of the corresponding enediamine 3 during work-up
and/or separation procedures. The formation of 5 may be ascribed
to the steric crowding by the o-substituent in 10 or 3.

2 NR'RZ NR'RZ R'RZN_ |
18— Ar—~< LA~ — :
OMgX OMgX Ar
6 8 9
*NR'R2 3
+.
A—4{  -OoMgx H* —HQ
H Ho0
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1in?2
R F;rN HA', H+; _HNR1R2
XMgO NRTR2 or -R1RaNMgX
10 from 4
Scheme 3.

In summary, we have shown that the reaction of aromatic
aldehydes with (dialkylamino)magnesium reagents gives 1,2-
diaryl-1,2-bis(dialkylamino)ethenes. This preparation may find
some value in synthesis because of the ready availability of the
starting materials. Work on elaborations as well as mechanistic
aspects of the present reaction is currently in progress in our
laboratory. The results will be described in detail elsewhere.
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