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Diazenedicarboxylic esters (azodicarboxylic esters, 2) exhibit
high reactivity’, in particular in addition reactions. Thus, com-
pounds 2 have been extensively used in cycloaddition reac-
tions®. The reaction of diazenedicarboxylic esters (2) with N-
monosubstituted aldehyde hydrazones leads to monoaddition
products whereas their reaction with ketone monoalkylhydra-
zones does not give rise to monoaddition products®.

N-Arylimines (1) of prim-alkyl aryl ketones react with diazene-
dicarboxylic esters (2) to give the monoaddition, products 3
in consistence with data previously reported on the reactivity
of Schiff bases towards electron-deficient compounds®. Hy-
drolysis of compounds 3 with 10% hydrochloric acid affords
the carbonyl compounds 4 (Method A) which can also be ob-
tained by reaction of 2 with the free ketone (5) corresponding
to 1 in the presence of aluminum chloride (Method B).
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Diethyl N-(2-Anilino-1-methyl-2-phenylethenyl)-hydrazine- N, N-dicar-
boxylate (3'a, R'=CH,, R2=C.H.):

In a 100 ml flask, 1-phenylimino-1-phenylpropane (1; R'=CH,,
R?=C,H;s; 4.2 g, 20 mmol) is dissolved in hexane (50 ml) and diethyl
diazenedicarboxylate (2; 3.48 g, 20 mmol) is added with stirring. After
2 h at room temperature, the mixture is filtered by suction and the col-
orless solid product recrystallized from hexane/chloroform (6/1);
yield: 4.5 g (59%); m.p. 140-141°C.

C>;H,5N;0, calc. C 6579 H6.57 N 1096

(383.4) found 65.61 6.60 11.09

L.R. (Nujol): v=710, 760 (Ar); 1700, 1735 (C==0); 3270, 3320 (NH)
em ™~

'H-N.M.R. (CDCl;/TMS): 8=1.00, 1.27 (2t, 6 H, 2CH,—CH,); 1.85
(s, 3H, C—CH;); 4.05, 4.23 (2q, 4H, 2CH;—CH,); 6.4-7.6 (m, 10
Huroms NH); 8.05 ppm (s, NH).

Diethyl ~ N-(1-Methyl-2-0xo0-2-phenylethyl)-hydrazine- N, N -dicarboxy-
late (42, R'=CH,):

Method A, from 3'a: To a solution of 3'a (3.80 g, 10 mmol) in tetra-
hydrofuran (20 ml), 3 normal hydrochloric acid (50 ml) is added with
vigorous stirring. After 24 h, the mixture is extracted with ether (3 x 30
ml) and the organic extract dried with sodium sulfate. The solvent is
removed in vacuo and the oily residue (2.70 g, 88%) recrystallized from
hexane/chloroform (10/1); yield: 2.1 g (68%); m.p. 86-88°C.
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When compounds 3 are treated with phenyllithium in tetrahy-
drofuran at 0°C or with sodium hydride in tetrahydrofuran at
room temperature, cyclocondensation takes place to give an
N-heterocyclic compound (6 or 9). Microanalytical, mass-,
LR.-, and "H-N.M.R.-spectral data are in good agreement
with both of these structures. In order to distinguish between
structures 6 and 9, the solid products were heated with potas-
sium hydroxide in ethylene glycol at 200°C and the resultant
1-amino-2-o0x0-2,3-dihydroimidazoles 7 condensed with benz-
aldehyde to give the hydrazones 8. This reaction sequences
clearly shows that treatment of compounds 3 with phenyili-
thium or sodium hydride gives rise to the imidazole deriva-
tives 6 and not to the 1,2,4-triazine derivatives 9.

(308.3) found 58.51 6.49 9.21

LR. (Nujol): v=700, 770 (Ar); 1690, 1725, 1760 (C=0); 3320 (NH)
em™,

'H-N.M.R. (CDCL/TMS): §=1.23 (m, 6H, 2CH,—CH,); 140 (d,
3H, CH—CH;); 420 (q, 4H, 2CH,—CH;); 58 (m, 1H,
CO—CH—CHj3); 6.90 (s, NH); 7.3-8.1 ppm (m, 5 H,com).

Method B, from 5: In a 100 ml flask, propiophenone (2.68 g, 20
mmol), diethyl diazenedicarboxylate (3.48 g, 20 mmol), and dioxan (60
ml) are placed and then aluminium chloride (2.66 g, 20 mmol) is ad-
ded under argon. The mixture is stirred at room temperature for 48 h,
acidified with 2 normal sulfuric acid (200 ml), and extracted with ether
(3x30 ml). The solvent is removed under reduced pressure and the
oily residue (3.40 g, 56%) crystallized from hexane/chloroform (10/1);

yield: 2.6 g (43%); m.p. 86-88°C. [The product thus obtained was
identical with that prepared using Method A.]
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3 . N’NH Method A, using Phenylilithium: An ethereal solution of phenylli-
) thium (10 mmol) is slowly added to a stirred solution of compound 3'a
9 CO0C;Hg (3-80 g, 10 mmol) in tetrahydrofuran (40 ml) at —20°C under argon.
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Table 1. 1-Ethoxycarbonylamino-2-0xo0-2,3-dihydroimidazoles (6)

SYNTHESIS

6 R' R? < Yield® m.p. Molecular LR. (nujol) [cm~']° - 'H-N.M.R." (CDCl;/TMS)
[%] °C formula® Vea-o Vi & [ppm]
a CH, CeH; 88/175 197-198°  CiyH;gN;O, 1750, 1695 3180 1.30 (t, 3H, CH,—CH;, J=7.5 Hz); 2.13 (s, 3H,
3374 5-CHs); 4.25 (q, 2H, CH,—CH,, J=7.5 Hz);
7.0-7.4 (m, 10H,,,,); 8.90 (s, NH)
b CH; 4-H,C—C¢H,— 70/58 141-143°  C, H;N;O; 1750, 1695 3140 1.26 (t, 3H, CH,—CH;, J=7.0 Hz); 2.07 (s, 3H,
(351.4) 5-CH3); 2.25 (s, 3H, Ar—CH,); 4.20 (q, 2H,

¢ GCHs CeHs 85/71  169-171°  CyH,N;0,

(351.4)

d GCHs 2-HyC—CsH,— 86/70 168-170° C, H,N;0:

(365.4)

e CHs 4H,C—CiH,— 79763 118-120° C,;Hx;N;0,

(365.4)

1765, 1700 3160

1760, 1705 3180

1745, 1680 3100

CH,—CH;, J=7.0 Hz); 6.9-7.4 (m, 9H,,0m);
9.05 (s, NH)

1.06 (t, 3H, 5-CH,—CH,;, J=7.5 Hz); 1.26 (t,
3H, O—CH,—CH,, J=17.5 Hz); 2.45 (q, 2H, 5-
CH,—CH,, J=7.5 Hz); 425 (q, 2H,
O—CH,—CH;, J=17.5 Hz); 6.9-7.4 (m, 10
Harom): 8.65 (s, NH)

1.10 (¢, 3H, 5-CH,—CH,, J=7.5 Hz); 1.28 (t,
3H, O—CH,—CH;, J="7.0 Hz); 2.15 (s, 3H, Ar-
—CH,); 2.50 (q, 2H, 5-CH,—CH;, J=17.5 Hz);
4.25 (q, 2H, O—CH,—CH,, J=17.0 Hz); 6.95-
7.30 (m, 9 H,rom); 9.30 (s, NH)

1.10 (t, 3H, 5-CH,—CH;, J=7.0 Hz); 1.30 (t,
3H, 0—CH,—CH;,, J=7.0 Hz); 2.26 (s, 3H, Ar-
—CHs); 2.43 (q, 2H, 5-CH,—CH;, J=7.0 Hz);
4.25 (g, 2H, 0—CH,—CH,, J=17.0 Hz); 6.95-
7.35 (m, 9H,rom); 9.10 (s, NH)

* Crude product/pure product.
® The microanalyses of the pure products were in good agreement
with the calculated values: C, £0.20; H, £0.11; N, £0.15.

¢ Recorded with a Pye Unicam SP-1000 spectrometer.
¢ Measured at 90 MHz with a Varian EM-390 spectrometer.

Table 2. 1-Amino-2-oxo- (7) and 1-Benzylidenamino-2-o0xo0-2,3-dihydroimidazoles (8)

Prod-  Yield® m.p. Molecular LR. (nujo)° [cm ™ '] "H-N.M.R. (CDCl;/TMS)*

uct [%} °C) formula® Voo VNH S [ppm]

Ta 92/80 208-209° CsH5sN;O 1695 3280, 3320 2.25 (s, 3H, 5-CHs5); 4.45 (s, NH,); 6.9-7.4 (m, 10H,,0m)
(265.3)

Tc 85/73 200-201° Cy7;H7N;O 1710 3270, 3320 1.0-1.3 {, 3H, CH,—CHy;); 2.3-2.7 (q, 2H, CH,—CH,). 4.35 (s,
(279.3) NH,): 6.8-7.4 (m, 10H,,,m)

7d 84/72 121-122° CigHsN;O 1700 3230, 3310 1.2-1.5 (t, 3H, CH,—CHa); 2.15 (s, 3H, Ar—CH;); 2.4-2.8 (q, 2H,
(293.4) CH,—CH,;); 4.45 (s, NH,); 6.9-7.4 (m, 9H,;on)

Te 81/67 178-179° CsHioN;O 1710 3230, 3320 1.1-1.4 (t, 3H, CH,—CH.); 2.2 (s, 3H, Ar—CH,); 2.4-2.8 (g, 2H,
(293.4) CH,—CH,); 4.4 (5, NH,); 6.9-7.4 (m, 9 Harom)

8a 85/71  207-208° CyuHN:O 1680 235 (s, 3H, 5-CHa); 7.0-7.9 (m, 15 Hyrom); 10.0 (s, CH—N)
(353.4)

8c 87/73 180-181° C,4H;N;O 1700 1.2-1.5 (t, 3H, CH,—CHs); 2.5-2.9 (q, 2H, CH,—CH3;); 6.9-7.9 (m,
(367.4) 15 Hyrom): 10.1 (s, CH=N)

8d 82/68 156-157° C,sHp;3 N3O 1690 1.2-1.5 (t, 3H, CH,—CHa); 2.2 (s, 3H, Ar—CH3); 2.4-2.8% (q, 2H,
(381.5) CH,—CH,): 6.8-7.8 (m, 14H,.om), 10.0 (s, CH=N)

8e 85/72 197-198° CysHa3N;O 1700 1.15-1.55 (t, 3H, CH,—CH;); 2.2 (s, 3H, Ar—CHj;); 2.5-29 (q, 2H,
(381.5) CH,—CHs); 6.9-8.1 (m, 14H,,0,.); 10.1 (s, CH=N)

* Crude product/pure product.
® The microanalyses of the pure products were in good agreement
with the calculated values: C+0.24; H+0.14; N+0.13.

The resultant clear solution is stirred at 0°C for 4 h, then hydrolyzed
with 0.1 normal sulfuric acid (200 ml), and extracted with ether (3 x 30
ml). The extract is dried with sodium sulfate, the solvent removed un-
der reduced pressure, and the residual crude product (2.97 g, 88%) re-
crystallized from hexane/chloroform (6/1); yield 2.53 g (75%); m.p.
197-198°C.

CoHsN;05 calc. C67.63 HS568 N 1245

(337.4) found 67.43 5.79 12.56

M.S.: m/e=337T (M™).

Method B, using Sodium Hydride: To a stirred solution of com-
pound 3'a (3.80 g, 10 mmol) in tetrahydrofuran (50 ml), sodium hy-
dride (0.30 g, 12.5 mmol) is added at room temperature and stirring is
continued for 8 h. The mixture is then hydrolyzed with 0.1 normal sul-
furic acid (200 ml) and extracted with ether (3 x 30 mi). The extract is

¢ Recorded with a Pye Unicam SP-1000 spectrometer.
¢ Measured at 90 MHz with a Varian EM-390 spectrometer.

dried with sodium sulfate, the solvent removed under reduced pres-
sure, and the residual crude product (2.8 g, 85%) recrystallized from
hexane/chloroform (6/1); yield: 2.37 g (72%); m.p. 197-198°C.

1-Amino-5-methyl-2-0xo0-3,4-diphenyl-2,3-dihydroimidazole (7a):
Compound 6a (3.37 g, 10 mmol) is mixed with potassium hydroxide
(3.50 g, 62.5 mmol) in ethylene glycol (40 ml). The mixture is refluxed
for 5 h, then cooled, and poured into water (250 ml). The mixture is
extracted with ether (3 x 30 ml), the extract washed with water (80 ml)
and dried with sodium sulfate, and the solvent removed under reduced
pressure. The residual colorless solid is recrystailized from ethanol;
yield: 2.10 g (80%); m.p. 208-209 °C.

Ci6HisN3O calc. C 7244 HS570 N 1584

(265.3) found 72.58 5.67 15.75
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LR. (Nujol): v=720, 770 (Ar); 1695 (C=0); 3280, 3320 (NH,)
cm™l,

"H-N.M.R. (CDCl;/TMS): §=2.23 (s, CH;); 4.43 (s, NH,); 6.9-7.4
ppm (m, 10Hyrom)-
1-Benzylidenamino-5-methyl-2-o0xo-3,4-diphenyl-2,3-dihydroimidazole
8a):

(Co:npound 7a (2.65 g, 10 mmol) is dissolved in boiling methanol (150
ml), and benzaldehyde (25 ml) is gradually added to the solution. The
resultant colorless precipitate is isolated by suction and recrystailized
from methanol; yield: 2.53 g (71%); m.p. 207-208 °C.
Cz;3HioN;0 calc. C7817 HS542 N11.89
(353.4) found 78.03 5.51 11.98
M.S.: m/e=353 (M ™).

LR. (Nujol): v=710, 775 (Ar); 1680 (C=0) cm~".

'H-N.M.R. (CDCL;/TMS): 6=2.35 (s, CHj); 7.0-7.9 (m, 15H
10.00 ppm (s, CH=N).

arom)
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