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A Simple Synthesis of Substituted 2-Imino-1,2-dihydropyrimi-
dines From 1-Azabutadienes via Diazasilines

Jos¢ Barluenga.* Miguel Tomas, Alfredo Ballesteros. Vicente Gotor

Departamento de Quimica Organica, Facuitad de Quimica, Univer-
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1,2-Dihydro-1,3.2-diazasilines, formed on reaction of 4-amino-1-aza-
butadicnes (3-amino-2-propenylidencamines) with dichlorodiphenyl- or
dichlorodimethylsilane, react with aliphatic and aromatic isocyanates to
give high yiclds of substituted 2-imino-1,2-dikydropyrimidines.

The general route to 1-alkyl-2-alkylimino-1,2-dihydropyrimi-
dines involves reaction of the parent 2-aminopyrimidines with
alkyl halides.’ Two syntheses of 1-aryl-2-arylimino-1 ,2-dihydro-
pyrimidines by reacting enaminoaldchydes? or enaminoketones®
with diarylcarbodiimides have been reported. Besides the dif-
ficultics associated with the availability of aromatic car-
bodiimides,* this procedure is described only for symmetrical
carbodiimides; moreover, when aliphatic carbodiimides or 1,3-
disubs;ituted enaminoketones were employed, the reaction
failed.
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A few years ago we reported that 4-amino-t-azabutadienes 1
react with isocyanates and isothiocyanates to give pyrimidin-
2(14f)-ones and, in a few cases, 2-arylimino-1.2-dihydropyrim-
idines as by-products.” Likewise, several examples on the
application of species with silicon-nitrogen bonds for the svn-
thesis of heterocyclic compounds are known.® Very recently. we
described the synthesis of 1,2-dihydro-1,3.2-diazasilines 2 from
1.7 Studying the behavior of 2 towards esters of acetylenedicar-
boxylic acid, we found that the nitrogen-silicon bond is able to
add to the activated carbon-carbon triple bond to yield, after
rearrangement, 1.5-diazocin-2-(1 H)-ones.” Continuing our
study on the reactivity of 2, we report here an casy. regioselective
procedure for preparing substituted 2-imino-1.2-dihydropyr-
imidines § by reaction of diazasilines 2 with aromatic and
aliphatic isocyanates.

Thus, treatment of a solution of 2, formed in situ by reaction of 1
with dichlorodiphenyisilane,” with ditferent isocyanates at 60°C
for 18 h resulted in the formation of substituted 2-imino-1,2-
dihydropyrimidines 5 in high vields (Table 1). While the reaction
works well for azabuladienes 1 bearing aliphatic and aromatic
substituents, the use of aliphatic isocyanates {(R® = ¢-C4H |} led
to low yields of 5 (~ 35% after stirring at 60°C for 4 days).
However, this drawbuck was easily overcome by employing the
more reactive dichlorodimethylsilane (74“ yield under the
standard conditions: see Table 1. compound 5g).'°
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Compounds 5 were characterized on the basis of microanalytical
spectroscopic (IR, "H-, and ' *C-NMR), and mass spectrometric
data (Table 2).

The formation of compounds 5 can be understood as an
insertion of the carbon-nitrogen double bond of the isocyanate®
into the imino nitrogen-silicon bond of 2 to give the intermediate
3. which in turn can equilibrate to 4,° followed by loss of
diphenylsiloxide and  intramolecular carbon-nitrogen bond
formation.

The synthesis described in this communication provides a facile
entry to conveniently substituted 2-imino-1,2-dihydropyrim-
idines making use of readily available starting materials'' and
mild reaction conditions.

Downloaded by: National University of Singapore. Copyrighted material.



490 Communications

Table 1. 2-Imino-1,2-dihydropyrimidines § Prepared

SYNTHESIS

2
;2 !

R? R? R* R? Yield®  m.p. Molecular Formula®
(%) (0) or Lit. m.p. (°C)

a cCHy, H H p-CHLC H, p-CH,CH, 68 115-116  CyyHyoN, (357.5)

b C.H, CH, H C H, CH, 95 1924193 CeHay N, (399.5)

¢ CeH, CH, CH,  C.H, C,.H. 85 22214 ChHypyN, (413.5)

a4 CeH, CHs  CH,  p-CH,C.H, C M, 78 184186  CaoHasN, (427.55)
e C.H, CoHs  CHy,  eC.H,, C.H. 78 172-174 CoH 0N, (419.6)

£ pCHyCH, CiH, CH, G, C.H, 87 194196  196-198

g pCHLCAl, CoH,  CH,  p-CH,C,H, Cll,, 74¢ 144-136  C,Hy,N, (447.6)

h o eCHy, C.H,  CH, 176178 CagHyi N (433.6)

p-CH,C H, CoHq 92

* Qverall yicld from azabutadienes I.
b Satisfactory microanalyses obtained: C £0.25, H +0.18, N +0.15.
¢ Dichlorodimethylsilane was used instead of dichlorodiphenylsilane.

Table 2. Spectral Data of Compounds 5.

JH-NMR (80 MHz, CDCL,/TMS,,)"

5 IR (KBr)* 1I3C.NMR (20 MHz, MS (70eV)*
yiem ) 3 (ppm) CDC,/TMS,, )" mje (M*)
o (ppm)
a 1635 13-2.2(m, 10H, SCH,), 2.3 (s, 311 CHL); 2.4 (s, 3H, CH,); 163.79 (s); 148.33 (3); 357
2.8 (m, 1H, CII); 6.4 (d. tH, CII); 7.1-8.0 (m, 9H, 8H, o 141.94 (d); 95.98 (d)
CH)
b 1625 6.4 (s, 1H. CHY, 6.9-8.0 (m, 20H,,,.) 165.78 (s); 158.67 (s); 399
151.04 (s); 99.63 (d)
¢ 1630 1,75 (s, 3H, CHy); 6.7-7.6 (m, 20H,,) 171.33 (s); 155.21 (s); 413
150.80 (s); 107.23 (s)
d 1625 17 (s, 3H, CHL); 2.3 (s, 3H, CHLY 6.7-7.5 (m, 19H .0 171.00 (s); 156.08 (s); 427
150.71 (s); 106.72 (s)
e 1610 0.98-2.1 (m, 10H, SCH,); 1.8 (s, 3H, CHy): 2.7 (m, 1H, 177.61 (s); 154.27 (s); 419
CH); 64-7.6 (m, 15H,,.) 151.22 (s); 107.43 (s)
f 1620 1.8 (s, 3H, CH,): 2.3 (5, 3H, CH,); 7.0-7.8 (m, 19H,,,,) 170.91 (s); 156.40 (s), 427
150.84 (s). 106.64 (s)
g 1630 11-2.0 (m, 10H, SCH,): 1.7 (s, 3H. CH,); 2.2(s, 3H, CH,); 169.01 (s); 155.35 (s); 447
2.4 (s, 3H, CH,); 4.0 (m, 1H, CH); 6.7-7.8 (m, 13H,,,,) 150.11 (s); 103.50 (s)
h 1620 0.9-2.0 (m, 10H, 5CH,): 1.7 (s, 3H, CH,): 2.3(s, 3H, CH,); 168.50 (s); 157.36 (s): 433

3.2 (m, 1H, CH); 6.7-7.8 (m, 14H_,,,,)

149.58 (s); 106.80 ()

* Recorded on a Perkin-Elmer 298 spectrophotometer.
> Recorded on a Varian FT-80A spectrometer.

¢ (iven for the ring-carbon atoms.

4 Recorded on a Varian FT-80A spectrometer.

¢ Recorded on a Hewlett-Packard 5987A spectrometer.

Substituted 2-Imino-1.2-dihvdropyrimidines 5; General Procedure:

To a solution of 1 (Smmol) and tricthylamine (1.7 ml, 12 nimol) in
benzene (40 ml) is slowly added under argon a solution of dichlorodi-
phenylsilane or dichlorodimethylsilane (6 mmol) in benzene (20 mb).
The mixture is s:irred overnight at room temperature, and then the
precipitated triethylammonium chloride filtered. The filtrate is heated
with the correspending isocyanate (6 mmol) at 60°C for 18 h, and the
resulting mixture hydrolzyed with 2 normal sulfuric acid (80 ml) and
extracted with diciloromethane (2 x S0 ml). The organic layer is discar-
ded, and the aqueous layer treated with 3 normal potassium hydroxide
until basic, extracted with dichloromethane (3 x 40 mb) and dried with
sodium sulfate. Zvaporation of the solvents gives compounds § in
almost pure form. They are further purified by recrystallization from
ethanol.
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