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While hydrazones of 2-aminobenzophenone have previously
been used for the synthesis of benzotriazepines via their reac-
tion with paraformaldehyde and phosgene1,2, to the best of our
knowledge there is no previous report on the reaction of
hydrazones of 2-aminoacetophenone with phosgene or any
other similar reagent. 

In this paper we report the synthesis of quinazoline, pyra-
zolo[1,5-c]quinazoline and spiro quinazoline dimers from the
reaction of hydrazones of 2-aminoacetophenone with triphos-
gene. Reaction of 2-aminoacetophenone with aromatic
hydrazines in ethanol and acetic acid (Method A) or aromatic
hydrazine hydrochlorides in ethanol, water and sodium acetate
(Method B) afforded the hydrazones 2a–h in very good yields
(Scheme 1 and Table 1). Cyclisation of these hydrazones with
triphosgene gave 4-methylenequinazoline, pyrazolo[1,5-
c]quinazoline or the novel spiro ring system spiro[1H,4H-quina-
zoline-4,2’-[5H]pyrazolo[1,5-c]-1H-quinazoline-2,5-dione.

Scheme 1
Formation of arylhydrazones of 2-aminoacetophenones.

Table 1 Arylhydrazones formed according to Scheme 1

Compound R1 R2 Ar Method Yield 
/%

2a H H Ph A 90
2a B 75
2b H H 4-NO2C6H4 A 75
2c H H 2,4-(NO2)2C6H3 A 85
2d H H 4-BrC6H4 B 68
2e H H 4-ClC6H4 B 72
2f H H 4-CH3C6H4 B 63
2g H COCH3 Ph A 78
2h Br H Ph A 92

In case of hydrazones 2a–c, products two and three were
obtained from their reaction with one equivalent of triphos-
gene under basic conditions (Scheme 2).

While hydrazone 2a gave a mixture of 3a and 4a with dif-
ferent ratios depending on which solvent is used (see later in
the text), hydrazones 2b and 2c with a strong withdrawing

group on the Ar substituent gave only the spiro compounds 4b
and 4c, respectively. Treatment of hydrazones 2d–h with
triphosgene, in contrast, did not give any spiro compounds,
but gave instead 4-methylenequinazolines 5d–h along with
3d–h (Scheme 3).

Scheme 2
Reaction of hydrazones 2a–c with triphosgene

Scheme 3
Reaction of hydrazones 2d–h with triphosgene

The pyrazolo[1,5-c]quinazolines 3a, d, e, f, h showed in their
IR spectra two absorption bands at 1713 and 1650 cm–1 for the
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two carbonyl groups at C2 and C5. The C1 proton appeared as
a singlet at about δ 6.2 ppm in the 1H-NMR and at about δ
90.0 ppm in the 13C NMR. The spiro compounds 4a–c, on the
other hand, showed in their IR spectra one wide absorbance at
about 1690 cm–1 for the two carbonyl groups. The 1H NMR
spectra of these compounds indicated the presence of a methyl
group at δ 1.90 ppm and a methylene group at about 
δ 3.40–3.50 ppm. The IR spectra of the quinazoline deriva-
tives 5d–h showed absorption bands at 1700 cm–1 for the car-
bonyl group and 1600 cm–1 for the exocyclic double bond. The
latter group appeared as broad doublet in the range between 
δ 4.7–5.9 ppm and at about δ 83.0 ppm in the 1H and 13C
NMR, respectively.

As shown in Schemes 2 and 3, reaction of hydrazones 2a–h
with triphosgene gave mixtures of two products. The ratios of
these products were found to be dependent on the type of sol-
vent used (Table 2).

Finally, since we have previously observed that 
4-methylene-1,3-benzoxazines upon treatment with ethanol
gave 4,4-disubstituted compounds13, we have now applied this
reaction to compounds 5d–h. Compound 5h, chosen as a rep-
resentative example, was treated with ethanol under refluxing
conditions to give the 4,4-disubstituted quinazoline 6h
(Scheme 4). The structure of 6h was confirmed using X-ray
crystallography. Figure 1 shows the crystal structure of 6h.

Techniques used: 1H and 13C NMR spectroscopy, MS, IR, X-ray crys-
tallography. 
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Table 2 Solvent effect on products ratios

Solvent Product ratios/%

dichloromethane 3a (21) 4a (58) –
“ – 4b (100) –
“ – 4c (100) –
“ 3d (30) – 5d (52)
“ 3e (29) – 5e (45)
“ 3f (21) – 5f (70)
“ – – 5g (100)
“ 3h (19) – 5h (61)
benzene 3a (55) 4a (36) –
“ – 4b (100) –
“ – 4c (100) –
“ 3d (43) – 5d (33)

Scheme 4
Addition of ethanol to 4-methylenequinazolin, 5h

Fig. 1 X-ray crystal structure of 6h.


