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The Reactions of Nitrosobenzene and
Some Methylene Compounds

By Hiroyuki NoHirA, Kenichiro SaTo
and Teruaki MUKAIYAMA

(Received March 1, 1963)

As part of a study of the dehydration reac-
tions of primary nitroparaffins!?, aldoximes?®,
and hydroxamic acids*® by means of such
organic reagents as isocyanates, carbodiimides
and iminocarbonates®, the reactions of imino-
compounds having carbonyl groups, such as
diethyl phenyliminomalonate (I) and phenyl-
iminoacetylacetone (III), have been studied.
Although Walker® has reported that diethyl
phenyliminomalonate (I) (m.p., 113.5°C) was
prepared from the reaction of nitrosobenzene
and diethyl malonate, it was found by this
experiment that the crystalline product is not
the iminomalonate, but diethyl dianilinomalo-
nate (II). This is identical with an authentic
sample obtained from the reaction of diethyl
dibromomalonate with aniline™. Iminomalon-
ate I was obtained as a pale brown liquid by
distillation (b.p., 108~109°C/0.15 mmHg) in
about a 709 yield, when the same reaction
was carried out in absolute ethanol in the
presence of a catalytic amount of sodium hy-
droxide. It was further confirmed that, when
I was exposed to the moist air, the liquid
material I changed gradually to the crystalline
substance II.

In order to examine the effect of the water
involved in the solvent on the ratio of the
products I and II, the experiments in Table I
were carried out in aqueous ethanol.

These results suggest that the reaction of
nitrosobenzene with diethyl malonate proceeds
through the initial formation of I, which is
subsequently hydrolyzed to give II and diethyl
oxomalonate, if any excess of water is present.
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TABLE I. THE REACTION OF NITROSOBENZENE WITH DIETHYL MALONATE
Product
Solvent Catalyst —_—
I, 2% 1L, 2%
502, C.H;OH aq. NaOH 5 60
959, C:H;OH NaOH in 509 C:H;OH 30 40
abs. C;H;OH NaOH in abs. C;H;OH 72 0
TasLE II. THE ADDUCTS OF DIETHYL PHENYLIMINOMALONATE AND AMINES
. . Analyses
Amine Y:;ld l\gcp Formula
e Calcd., % Found, 2%
C C, 64.56 64.94
Piperidine 80 84 CisHzgN:204 [ H, 7.8 7.96
N, 8.38 8.03
» C, 66.67 66.25
Aniline 90 117 CioH2e N0y = 11 { H, 6.43 6.11
N, 8.19 8.20
N, N-Dimethyl- C, 65.43 65.12
p-phenylene diamine 80 119 CaHeNO4 { II:II’ 1383 132{5;
. C, 67.25 67.07
p-Aminoazobenzene 80 142 CasHogN,O, H, 5.87 6.04
N, 12.55 12.52
TABLE III. THE ADDUCTS OF PHENYLIMINOACETYLACETONE AND AMINES
: Analyses
Amine Y},}id I*i!cp Formula f—'—’)‘r———\
¢ Calcd., % Found, %
N C, 72.32 72.11
Aniline 80 147 C17H;sN:202 { H, 6.43 6.70
N, 9.92 9.79
L C, 69.21 68.82
p-Anisidine 70 121 CysHzoN:Oy H, 6.45 6.35
N, 8.97 9.08
A C, 71.48 70.38
p-Aminoazobenzene 70 142 Cz;HzeN,O: H, 5.74 5.70
N, 14,50 15.34
_, CeHsNH. ~ COOC.H /COR C¢H:NH COR
20+ H0 = ciNg €XCo0CH; CeHs-N=C{coR; + Re-NHe — g\ C{COR,
(I1) R; =-0C:H;: 1 R; =-0C:H;s:V
+0:C/C00C2H5 R1 = “CHs (I R; = "CHs VI
~COOC:H; The yields, melting points and analyses for

Similarly, phenyliminoacetylacetone (III) and
ethyl phenyliminoacetoacetate (IV) were pre-
pared by the reaction of nitrosobenzene with
acetylacetone or ethyl acetoacetate respectively
in absolute ethanol.

CeHrN=C<888§: CeHrN:C(Eg‘ggZHS

(I11) (Iv)

Next, the reactions of these imino-compounds
with various amines were studied. Diethyl
phenyliminomalonate (I) or phenyliminoacetyl-
acetone (III) reacts with various primary
and secondary amines to give their addition
compounds, gem-diaminomalonate (V) or gem-
diaminoacetylacetone (VI). These reactions
are accelerated by a catalytic amount of acetic
acid.

these adducts are listed in Tables II and III.
These adducts are unstable at an elevated
temperature, and when pyrolyzed in a
Claisen flask at 150~200°C, they decompose
into their components, imino-compounds and
amines. For example, when the adduct of
diethyl phenyliminomalonate and ethyl p-
aminobenzoate (VII), which is a viscous liquid
and does not crystallize, was pyrolyzed, aniline
and diethyl p-carbethoxyphenyliminomalonate
(VIII) were obtained along with ethyl p-amino-
benzoate and I. Furthermore, it was confirmed
that the asymmetrical adducts like VII are not
stable at room temperature but easily undergo
a disproportionation reaction to give two
symmetrical gem-diamino compounds. Thus,
in the course of attempts to isolate the above-
mentioned adduct (VII), Il and IX were isolated.
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CsHsNH\C/CoOCEHs . This iminomalonate VIII reacted with eth'y] p-
p-C:H;OCOC;H,NH” ~~COOC:H; aminobenzoate to give a symmetrical adduct, diethyl
(VID) di-(p-carboethoxyanilino) malonate (IX) (m.p.,
COOC.H 135°C. Found: C, 62.19; H, 6.44; N, 5.71. Calcd.
CeHsNH; + p-C:H;0COCHN=C{ 20061 for CyHayeN:Os: C, 61.71; H, 6.22; N, 5.76%.)
J (VIID) The same crystalline substance IX was isolated,
[ COOC.H along with 1I, in the‘ course of attempts to
p-C:H;OCOC;H,NH; + C°H5_N=C<C00C§H: crystallize the above-mentioned asymmetrical adduct
4} VIIL.
- g:g:ﬁgx%gggzg: + Laboratory of Organic Chemistry
(I1) Tokyo Institute of Technology
Meguro-ku, Tokyo
p-C:H;OCOC;H,NH. C LCOO0C;H;
p-C:H;OCOCH,;NH” ~~COOC:H;,
(IX)
Experimental

Diethyl Phenyliminomalonate (I).—To a solution
of diethyl malonate (23 g.) and nitrosobenzene (15
g.) in 30ml. of absolute ethanol, an absolute
ethanol solution of sodium hydroxide was
added slowly, until the green solution of nitroso-
benzene changed to pale brown. After the removal
of the solvent under reduced pressure, the residual
liquid was distilled and 26g. (72%) (b.p., 108~
109°C/0.15 mmHg) of diethyl phenyliminomalonate
was obtained. Found: C, 62.19; H, 6.39; N, 5.73.
Calcd. for C;;HisNOy 1 C, 62.64; H, 6.07; N, 5.629.

Similarly, phenyliminoacetylacetone (III) (b.p.,
82°C/0.28 mmHg) (582,). Found: C, 70.09, H,
6.21; N, 7.24. Caled. for C;HNO:; C, 69.82;
H, 5.86; N, 7.409%, and ethyl phenyliminoaceto-
acetate (IV) (b. p., 99°C/0.18 mmHg) (64%).
Found: C, 65.62; H, 6.47; N, 6.79. Caled. for
Ci:H;sNO;: C, 65.74; H, 5.98; N, 6.392; were
prepared from the reaction of nitrosobenzene with
acetylacetone or ethyl acetoacetate in absolute
ethanol in the presence of triethylamine instead of
sodium hydroxide.

The Reaction of I with Varions Amines.—To a
mixture of I (2.5g.) and aniline (0.9g.). one drop
of acetic acid was added. After an exothermic
reaction took place, the mixture solidified gradually.
It was recrystallized from 959, ethanol, and 3.1g.
(902%) (m. p., 116.5~117.5°C) of diethyl dianilino-
malonate (II) was obtained.

Similarly, I reacted with piperidine, N, N-dimethyl
p-phenylenediamine and p-aminoazobenzene to give
the corresponding adducts of type V (Table II).
The adducts of I with p-toluidine, p-anisidine and
ethyl p-aminobenzoate were viscous liquids and
did not solidify.

The adducts VI of phenyliminoacetylacetone (IIT)
with aniline, p-anisidine and p-amino azobenzene
were prepared analogously from the reactions of
III with the corresponding amines (Table III).

The Pyrolytic Decomposition of the Adduct
(VII).—A viscous liquid of the adduct VII obtained
from 5.0g. of I and 3.2 g. of ethyl p-aminobenzoate
was decomposed under a reduced pressure in a
Claisen flask, and the following three fractions
were obtained : aniline, b.p. 43~50°C/2mmHg; a
mixture of I and ethyl p-aminobenzoate, b.p. 130
~150°C/2 mmHg, and diethyl p-carbethoxyphenyl-
iminomalonate (VIII), b.p. 160~170°C/2 mmHg.



