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Abstract: An efficient, novel, short, and high-yielding one-pot pro-
tocol for the synthesis of diverse quinazolinone-fused azauracil het-
erocycles through cyclodesulfurization and intramolecular
cyclization of thioquinazolinone using silver cyanate is described.
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During the last decade the search of novel compound’s li-
braries of great chemotherapeutic values has enticed the
major focus in chemical biology and medicinal chemistry
and thus resulted the huge efforts to search the efficient
synthetic methodologies to access small molecules of
privileged structures.1 Fused heterocyclic cores are often
considered as privileged skeleton to identify the novel and
potential leads in drug discovery.2–4 Heterocyclization
through cyclodesulfurization is simple and straightfor-
ward strategy for an easy access of pharmacologically
important skeletons,5 however, this has been less investi-
gated specially for the synthesis of fused ring and to the
best of our literature survey this is the first report for the
synthesis of quinazolinone-fused azauracil skeletons.
Quinazolinone heterocycle with simple or fused ring skel-
eton is very common in several naturally occurring alka-
loids displaying a wide range of biological activities,6

hence it has occupied a prominent place in finding new
chemical entities in drug discovery program. In the design
of a novel drug candidate, the development of hybrid mol-
ecules through the combination of different pharmacoph-
ores in a single molecule sometimes may lead to
compounds with improved activity profile.

Very recently, the synthesis of diverse 2-thioxo-2,3-dihy-
droquinazolin-4(1H)-ones through one-pot reaction of
anthranilic acid esters, primary amines, and bis(benzotri-

azol-1-yl)methanethione in the presence of the amidine
base DBU was developed by us.7a,b In addition, the syn-
thesis of pharmacologically active novel N3-substituted
quinazolinone scaffolds using diverse heterocyclic amine
pharmacophores such as thiazole, oxadiazole, thiadiazole
under MW irradiation was also accomplished by us,7c

where application of these developed quinazolinones in
the development of fused azauracil heterocycles has not
yet been disclosed. Therefore, the huge therapeutic poten-
tial as well as the lack of methodology to construct
quinazolinone-fused azauracils has driven our interest to
develop a simple, facile, and novel protocol for fused het-
erocycles by the one-pot reaction of thioquinazolinones
with silver cyanate under mild reaction conditions.

Our ongoing attempt to design and develop the medicinal-
ly important scaffolds by novel routes7–10 resulted in the
development of present methodology. This synthetic
strategy involves the cyclodesulfurization of thiquinozoli-
none by treatment with silver cyanate in anhydrous MeCN
at ambient temperature.

The reaction of silver cyanate with different N3-aryl/
heteroaryl-2-thioxo-2,3-dihydro-1H-quinazolin-4-one in
anhydrous MeCN afforded the desired fused heterocyclic
products in excellent yields (Scheme 1). The reaction was
found to be clean and proceeded smoothly to yield the de-
sired compounds without any side product. Cyclodesulfu-
rization and intramolecular ring closure are the key steps
of the reaction leading to the desired quinazolinone-fused
azauracil heterocycles. Synthesized compounds were
characterized on the basis of spectral data. In order to stan-
dardize the reaction parameters to obtain the optimum
yield with reduced reaction time, the effect of various sol-
vents such as toluene, benzene, CH2Cl2, THF, MeCN
upon yield as well as reaction duration was investigated

Scheme 1 Synthesis of quinazolinone-fused azauracil derivatives

N

N

R2

S

O
R3

R1 N

N

O
R3

R1

N
H

N

OO

AgCNO (2.0 equiv)

anhyd MeCN, 35 °C
R1 = R2 = HNH

OMe

R2

O

R1

Bt Bt

S

amine, DBU, CH2Cl2

2a–h 3a–h1a–c

N
N

N
Bt =

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.

 



196 R. R. Kale et al. LETTER

Synlett 2011, No. 2, 195–198 © Thieme Stuttgart · New York

intensively. The results revealed that MeCN is the best
suited solvent for cyclodesulfurization to provide the de-
sired fused heterocycles in an excellent yield with reduced
reaction time. Under the similar reaction conditions a se-
ries of diverse quinazolinone-fused azauracil heterocycles
3a–h were synthesized in almost quantitative yield from
the reaction of different N3-aryl including phenyl, p-chlo-
rophenyl, p-fluorophenyl, p-nitrophenyl, and other phar-
macologically important pharmacophores viz. thiazole,
[1,3,4]-oxadiazoles, and thiadiazole-substituted 2-thioxo-
2,3-dihydro-1H-quinazolin-4-ones 2a–h with silver cyan-
ate. All the developed fused azauracils 3a–h were purified
by flash column chromatography using a gradient of ethyl
acetate in n-hexane and characterized through spectral
and elemental analysis.

The plausible reaction mechanism is proposed to proceed
via the desulfurization (Scheme 2, Table 1). In the first
step of the reaction, the cyanate anion attacks on the elec-
tron-deficient thione carbon of thioquinazolinone 2 lead-
ing to intermediate I, which on subsequent in situ attack
of another cyanate anion paves the way for intermediate 2
through cyclodesulfurization. Furthermore, the intramo-
lecular cyclization assisted by the attack of the lone-pair
electron of the nitrogen of thioquinazolinone on the termi-
nal carbonyl carbon of cyanate II leads to the formation of
intermediate III, eventually followed by an H-shift from
the quaternary nitrogen of thiquinazolinone to nitrogen of
the uracil ring, which results in the desired quinazolinone-
fused azauracil heterocycles 3 in an excellent yield.

Scheme 2 Proposed mechanism for the formation of quinazolinone-fused azauracil heterocycles
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Table 1 Developed Quinazolinone-Fused Azauracil Heterocycles 

Entry Thioxoquinazolinone 2a–ha Quinazolinone-fused azauracil 3a–h Reaction conditions Yield (%)b

1

2a
3a

toluene, 35 °C, 60 min 70

2 2a 3a C6H6, 35 °C, 60 min 72

3 2a 3a CH2Cl2, 35 °C, 60 min 70

4 2a 3a THF, 35 °C, 60 min 75

5 2a 3a MeCN, 35 °C, 30 min 94
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6

2b
3b

MeCN, 35 °C, 30 min 88

7

2c
3c

MeCN, 35 °C, 30 min 91

8

2d
3d

MeCN, 35 °C, 30 min 90

9

2e
3e

MeCN, 35 °C, 30 min 90

10

2f
3f

MeCN, 35 °C, 30 min 92

11

2g
3g

MeCN, 35 °C, 30 min 92

12

2h
3h

MeCN, 35 °C, 30 min 95

a Thioxoquinazolinones 2a–h were synthesized by DBU-catalyzed reaction of bis(benzotriazol-1-yl)methanethione, anthranilic acid/esters, and 
primary amines.7
b Yields refer to isolated pure product.

Table 1 Developed Quinazolinone-Fused Azauracil Heterocycles  (continued)

Entry Thioxoquinazolinone 2a–ha Quinazolinone-fused azauracil 3a–h Reaction conditions Yield (%)b
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In conclusion, we have developed a simple and efficient
method for an easy access to diverse novel quinazolinone-
fused azauracil heterocycles through cyclodesulfurization
followed by intramolecular cyclization. To the best of our
knowledge the developed protocol is the first approach for
the synthesis of this type of quinazolinone-fused azauracil
heterocycles and offers numerous advantages such as (a)
mild reaction conditions (at ambient temperature without
any catalyst); (b) simple workup procedure, and (c) excel-
lent yields of the desired products. Methodology is highly
facile and may be extended for the synthesis of carbohy-
drate-based azauracil scaffolds of great medicinal values.
This investigation is under way in our laboratory.
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