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ABSTRACT: A flexible and metal-free synthetic approach for
synthesizing 2-benzoyl quinazolinones and 2-aryl quinazolinones
via molecular iodine-mediated annulative coupling of sulfoxonium
ylides with 2-aminobenzamides has been disclosed. The method
demonstrates remarkable chemoselectivity and efficiency, leading to
high yields of 2-benzoyl quinazolinones and 2-aryl quinazolinones
under optimized conditions. The broad substrate scope, scalability,
and practical utility were highlighted through diverse applications,
including gram-scale reactions and the synthesis of biologically
significant compounds such as tryptanthrin and the chemo/
biosensor derivative.

■ INTRODUCTION
Nitrogen-containing heterocycles serve as ubiquitous frame-
works in numerous natural compounds and functional
materials as well as in the pharmaceutical sector.1 Within
this group, quinazolinones are a key structural element
commonly found in various naturally occurring alkaloids,
showcasing noteworthy pharmacological properties (Figure
1).2 They have been used for a variety of biological activities,
including antifungal, antitubercular, anticancer, antihyperten-
sive, antiviral, and depressive properties.3 Over the last few
decades, numerous synthetic approaches have been developed
to synthesize 2-benzoyl quinazolinones4 and 2-aryl quinazoli-
nones.5 The predominant approach involves using 2-amino-
benzamide and its derivatives as initial reactants in conjunction

with aldehydes or similar compounds to synthesize quinazo-
linones in the presence of metal or nonmetal catalysts (Scheme
1). In 2023, Lin and co-workers developed an elegant method
for synthesizing 2-benzoyl quinazolinones by facilitating the
ring opening of an epoxide using I2/DMSO and 2-amino-
benzamide.4a On the other hand, Deori, Sarma, and co-workers
developed a synthetic approach to synthesize 2-aryl quinazo-
linones using anthranilamide and benzyl alcohol in the
presence of the ionic liquid [DDQM][HSO4], utilizing
microwave irradiation.5a However, the majority of the
approaches require the use of substantial quantities of oxidizing
agents (such as t-BuOOH, DDQ, KMnO4, PhI(OAc)2, etc.),
entail prolonged reaction durations, expensive reagents, limited
range of substrates scope, and multistep operations, and result
in the generation of significant byproducts.6−8 Despite
considerable advances in their synthesis, the academic and
pharmaceutical sectors continue to seek a straightforward
synthetic approach for quinazolinones in the quest for
bioactive molecules. To our knowledge, no research studies
have shown that sulfoxonium ylides may act as both acyl and
aryl/alkyl precursors in the synthesis of quinazolinone
derivatives.
Recently, sulfoxonium ylides have become increasingly

favored as substitutes for diazo compounds in diverse organic
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Figure 1. Selected quinazolinone-containing natural products and
drug molecules.
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reactions owing to their stability, accessibility, and wide-
ranging reactivity.9 They have been widely utilized as
foundational building blocks in the construction of hetero-
cyclic molecules such as indole, pyrrole, furan, quinolone, and
pyrimidine, typically relying on the aid of transition metal
catalysts.10 This study aims to showcase the unusual reactivity
of sulfoxonium ylides and establish an innovative method for
synthesizing quinazolinones without using metal catalysts.

■ RESULTS AND DISCUSSION
In our ongoing investigation of sulfoxonium ylides chemistry,11

we hypothesized that the α-carbon could undergo a
nucleophilic reaction with electrophilic iodine. This process
could potentially initiate the oxidation of an iodo intermediate,
leading to the formation of a phenylglyoxal intermediate upon
release of DMSO. The subsequent condensation of this
intermediate with 2-aminobenzamide would result in the
formation of quinazolinone derivatives. To validate our
hypothesis, we conducted preliminary investigations utilizing
2-aminobenzamide 1a and β-ketosulfoxonium ylide 2a as
representative substrates (Table 1). We were pleased to find
that using model substrates in DMSO at 60 °C furnished the 2-
benzoyl quinazolinone 3a within 10 h with a 45% yield;
however, unexpectedly, this also led to the formation of 2-
phenyl quinazolinone 4a with a 20% yield (entry 2).
The formation of 2-phenyl quinazolinone 4a suggested a

substantial cleavage of the C−C bond within the reaction. This
promising outcome motivated us to investigate the reaction in
depth to determine the optimal conditions for synthesizing
both 2-benzoyl quinazolinone 3a and 2-phenyl quinazolinone
4a without using metal catalysts. Assessment of different protic
and aprotic solvents at various temperatures demonstrated that
the reaction yielded the most favorable outcomes in DMSO
compared to alternative solvents in the presence of I2 (100 mol
%) at 100 °C over a period of 2 h (entry 4 vs entries 2−11). In
the pursuit of improving the chemoselectivity of the trans-
formation, we further explored various optimization reactions
at different temperatures and iodine mol % (entries 12−17).
Interestingly, our studies revealed that employing catalytic
amounts of iodine (10 mol %) promoted the synthesis of 2-
phenyl quinazolinone 4a in DMSO solvent at 120 °C (entry

Scheme 1. Recent Synthetic Strategies for Quinazolinones

Table 1. Optimizationa

entry solvent iodine (xmol %) temp (°C)b time (h) yield of 3a (%)c yield of 4a (%)c

1 DMSO 100 rt 24 0 0
2 DMSO 100 60 10 45 20
3 DMSO 100 80 6 60 30
4 DMSO 100 100 2 86 traces
5 DMSO 100 120 2 82 traces
6 THF 100 100 8 45 traces
7 toluene 100 100 14 35 0
8 CH3CN 100 100 8 0 40
9 EtOH 100 100 8 15 0
10 H2O 100 100 8 21 0
11 DMF 100 100 4 30 25
12 DMSO 50 100 4 50 30
13 DMSO 30 100 4 30 45
14 DMSO 10 100 3 traces 72
15 DMSO 10 80 6 18 56
16 DMSO 10 120 3 traces 76
17 CH3CN 10 120 6 traces 59
18 100 100 2 40 traces
19 10 120 6 traces traces

aGeneral conditions: 2-Aminobenzamide 1a (0.5 mmol), β-ketosulfoxonium ylide 2a (0.56 mmol), and I2 (x mmol) in 2 mL of solvent under air,
stirred at a specified temperature for a specified time, except otherwise noted. bHeating source (oil bath). cIsolated yield.
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16). We also performed the experiments under neat conditions
with 10 and 100 mol % iodine, and at 100 mol % iodine, we
obtained product 3a with a 40% yield and product 4a in a trace
amount (Table 1, entries 18 and 19). After a thorough
optimization process, the optimal reaction conditions were
eventually attained, yielding high purity and yields for both 2-
benzoyl quinazolinone 3a and 2-phenyl quinazolinone 4a
(entries 4 and 16, respectively).
Under the optimized reaction conditions, we explored the

generality and scope of the oxidative condensation reactions, as
depicted in Scheme 2. Initially, we examined 2-amino-

benzamide 1a in combination with a range of β-ketosulfoxo-
nium ylides 2, resulting in successful conversions into their
respective quinazolinone derivatives 3 in good to high yields
(entries 3a−3o; 46−87%). Electron-rich sulfoxonium ylides 2,
featuring methyl and OMe substitutions at different positions
on the aromatic ring, were effectively accommodated, resulting

in high yields of the corresponding 2-benzoyl quinazolinone
derivatives 3 (entries 3a−3e; 73−87%). Similarly, sulfoxonium
ylides 2 decorated with electron-withdrawing substituents,
such as bromo, chloro, and nitro groups at different positions
on the aromatic ring, were well tolerated and afforded the
anticipated products in good yields (entries 3f−3i, 46−76%).
The optimized reaction conditions also promoted the
compatibility of sulfoxonium ylides with naphthalene (2j)
and heteroaryl (2k and 2l) groups, leading to the synthesis of
2-benzoyl quinazolinones 3 with high yields (entries 3j−3l;
76−84%). Moreover, under optimized conditions, a range of
alkyl-substituted sulfoxonium ylides (2m−2o) were inves-
tigated, exhibiting favorable tolerance and yielding the
respective products 3 in satisfactory yields (entries 3m−3o;
65−76%). Additionally, to evaluate the versatility and
applicability of the developed method, we examined a variety
of substituted 2-aminobenzamides 1 in conjunction with
sulfoxonium ylide 2a utilizing the optimized reaction
conditions. The 2-aminobenzamides 1 adorned with either
electron-withdrawing or electron-donating groups were well
accommodated, yielding the respective 2-benzoyl quinazoli-
none derivatives 3 in satisfactory yields (entries 3p−3u; 68−
80%).
Inspired by the aforementioned findings, we embarked on a

comprehensive exploration to broaden the scope of synthesiz-
ing 2-aryl quinazolinones 4 from 2-aminobenzamides 1 and β-
ketosulfoxonium ylides 2 in the presence of iodine (10 mol %),
as depicted in Scheme 3. A diverse set of β-ketosulfoxonium
ylides 2, featuring either electron-donating or electron-
withdrawing groups, was examined with 2-aminobenzamide
1a, yielding the expected 2-aryl quinazolinones 4 in moderate
to high yields (entries 4a−4i; 62−80%). Similarly, a few
aliphatic ylides (2j and 2k) were assessed and demonstrated
good tolerance, providing the respective products with
moderate yields (entries 4j and 4k; 66−78%). Adding to
these findings, we studied the reaction between different 2-
aminobenzamide derivatives 1 featuring electron-donating
groups with sulfoxonium ylides 2a under optimized conditions.
This exploration displayed good tolerability and yielded the
expected products with reasonably satisfactory yields (entries
4l−4o; 52−54%). However, when 2-aminobenzamide deriva-
tives adorned with electron-withdrawing groups like bromo
and NO2 were reacted under optimized conditions, they failed
to afford the desired products, instead resulting in a multitude
of products. Moreover, it was unexpectedly found that when 2-
amino-N-phenylbenzamides, bearing either electron-donating
or electron-withdrawing groups, were reacted with sulfoxonium
ylide 2a in the presence of 10% iodine under optimized
conditions, the quinazolin-4(3H)-one derivatives were ob-
tained with yields of 50%, 60%, and 56% for compounds 4p,
4q, and 4r, respectively. To demonstrate the scalability and
practical usefulness of the developed protocol, we carried out
numerous applications, as displayed in Scheme 4. In these
studies, under optimized conditions, reactions on a gram scale
were performed with 2-aminobenzamide 1a (1.0 g, 7.4 mmol)
and sulfoxonium ylide 2a (1.6 g, 8.1 mmol) in the presence of
iodine at two different concentrations (1.8 g, 7.4 mmol, and
0.18 g, 0.74 mmol) in 10 mL of DMSO solvent, yielding the
desired products 3a and 4a at 78% (1.44 g) and 70% (1.15 g)
yields, respectively. Quinazolinone derivatives 3a and 4a,
which have been synthesized, are valuable building blocks that
can be used to synthesize a variety of molecules, for example,
the reaction of 2-benzoyl quinazolinone 3a with bromoaceto-

Scheme 2. Substrate Scope for 2-Benzoyl Quinazolinonesa

aReaction conditions: 2-Aminobenzamides 1 (0.5 mmol), sulfoxo-
nium ylides 2 (0.56 mmol), and I2 (100 mol %) in 3 mL of DMSO
solvent at 100 °C under air for 2 h. Yields are isolated yields.
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nitrile, facilitated by a base, in the formation of the
quinazolinone intermediate 5 with an 85% yield. Subsequent
treatment of this intermediate 5 with phenylboronic acid,
catalyzed by palladium, generated the 1,3-pyrazino-fused
quinazolinone 6 with 73% yield, which has fascinating
chemo/biosensor properties.12 Additionally, we conducted
the Ru-catalyzed C−C/C−N coupling of 2-phenyl quinazoli-
nones 4a with vinylene carbonate13 and diphenylacetylene,14

resulting in the formation of fused quinazolinone 7 and
polycyclic heteroarene 8 with yields of 82% and 88%,
respectively. Fused polycyclic heteroaromatic structures,
characterized by one or more nitrogen atoms, have garnered
considerable interest due to their distinctive biological and
photoelectrochemical properties.13,14 Furthermore, tryptan-
thrin 9, a natural alkaloid known for its antimicrobial and
antitumor properties, was synthesized from the 2-benzoylqui-
nazolinone 3f using CuBr as a catalyst.15

To shed light on the reaction mechanism, we conducted a
series of control experiments, as illustrated in Scheme 5. The 2-
aminobenzamide 1a and sulfoxonium ylide 2a were treated
with iodine in DMSO solvent under optimized conditions. The

crude reaction mixture was analyzed using HRMS data after 30
min (see ESI, Figures S1 and S9). This analysis revealed the
formation of acetophenone 10, α-iodo acetophenone 11, and
phenylglyoxal 12 intermediates along with anticipated products
(Scheme 5a). These findings suggest that the sulfoxonium
ylide 2a first transforms into α-iodoacetophenone 11, which
then converts to intermediates of acetophenone 10 (in the
presence of catalytic iodine16a with HI liberating during the
process16b) or phenylglyoxal (via Kornblum oxidation),17

depending on the usage of I2 mol % and temperature.
Interestingly, a mass of m/z 146 corresponding to byproduct
quinazolin-4(3H)-one was also detected. This finding strongly
indicates that formaldehyde (HCHO) is formed in situ, which
eventually leads to the generation of quinazolin-4(3H)-one as a
minor byproduct (see ESI, Figures S1 and S9).18 Treatment of
α-iodoacetophenone 11 with 2-aminobenzamide 1a resulted in
the formation of product 3a. Similarly, reacting phenylglyoxal

Scheme 3. Substrate Scope for 2-Phenyl Quinazolinonesa

aReaction conditions: 2-Aminobenzamides 1 (0.5 mmol), β-
ketosulfoxonium ylides 2 (0.56 mmol), and I2 (10 mol %) in 2 mL
of DMSO at 120 °C under air for 3 h. Yields are isolated yields.

Scheme 4. Synthetic Applicationsa

aReagents and conditions: (a) Bromoacetonitrile, DIPEA, DMF, 70
°C, 12 h, 85%; (b) phenylboronic acid, Pd(TFA)2 (5.0 mol %), bpy
(10 mol %), CH3SO3H, H2O, 100 °C, 24 h, 73%; (c) vinylene
carbonate, [RuCl2(p-cymene)]2 (5 mol %), NaOAc, AgSbF6, DCE, Ar
atmosphere, 70 °C 12 h, 82%; (d) diphenylacetylene, [RuCl2(p-
cymene)]2 (5 mol %), Cu(OAc)2, Na2CO3, toluene, 90 °C, 16 h,
88%;. e) CuBr, K2CO3, DMSO, 100 °C, 40 min, 73%.
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12 with 2-aminobenzamide 1a smoothly led to the generation
of product 3a as a major product. The outcomes of these two
experiments suggest that the synthesis of the target product 4a
does not proceed through α-iodoacetophenone 11 and
phenylglyoxal 12 as intermediates. When intermediates 11
and/or 12 are generated, product 3a forms preferentially,
essentially ruling out the chance of producing product 4a.
Additionally, we performed the reaction between 2-amino-
benzylamine 1v and sulfoxonium ylide 2a under optimized
conditions to assess the formation of a quinazoline derivative.
Despite the complete consumption of ylide 2a, the desired
product 3v was not obtained. The 2-aminobenzylamine 1v
remained unchanged, and a multitude of byproducts were
generated. To determine the source of carbon in the formation
of quinazolin-4(3H)-one and whether it originates from
sulfoxonium ylide 2a or DMSO,19 we conducted a cross-
experiment using DMSO-d6. The results showed that the
carbon from DMSO-d6 was not incorporated into the product
4p. This suggests that, in the presence of 10% iodine, the in-
situ-generated formaldehyde acts as the one-carbon synthon
(Scheme 5g). Further, when 2-amino-N-phenylbenzamide 1w
reacted with ylide 2a in the presence of 100 mol % iodine, we

did not observe the anticipated products. Instead, the reaction
yielded multiple byproducts with the minor product being the
iodinated 2-amino-N-phenylbenzamide 1z and a trace amount
of product 4p (Scheme 5g and 5h). Additionally, when 2-
amino-N-phenylbenzamide 1w reacted with 100 mol % iodine
in the absence of ylide 2a in DMSO for 2 h, the iodination
product 2-amino-5-iodo-N-phenylbenzamide, 1z, was obtained
with a 95% yield (Scheme 5h).
As a result, we suggested a possible reaction mechanism for

the synthesis of 3a and 4a from 1a and 2a, as shown in Scheme
6. Initially, the α-carbon of β-ketosulfoxonium ylide 1 initiates
a nucleophilic reaction with electrophilic iodine, generating
intermediate I. Subsequently, the elimination of the highly
acidic α-carbon proton generates intermediate 11, which then
releases DMSO and HI. In-situ-generated HI or I2 promotes
the reductive deiodination of α-iodoketone 11, which
generates intermediate 10.16a,b The Lewis acid I2 activates
the intermediate acetophenone 10, which then reacts with 2-
aminobenzamide 1a to form Schiff’s base II, which is then
cyclized to yield intermediate III (Scheme 6, path a).
Intermediate III is iodinated to yield intermediate IV, which
is subsequently coupled with DMSO to form the intermediate
V. Finally, the elimination of formaldehyde and dimethyl
sulfide from intermediate V, followed by oxidation, results in
the formation of compound 4a. In the synthesis pathway b for
the synthesis of 2-benzoyl quinazolinone 3a, the intermediate
α-iodoacetophenone 11 transforms into phenylglyoxal 12 via
Kornblum oxidation,17 facilitated by DMSO. Excess or
regenerated Lewis acid I2 activates the aldehyde group of
intermediate phenylglyoxal 12.20 Following this, 2-amino-
benzamide 1a reacts with phenylglyoxal 12 to form Schiff’s
base VI, which subsequently cyclizes to produce intermediate
VII. Finally, it is proposed that intermediate VII was oxidized
and aromatized in the presence of iodine to generate the
desired product 3a.21

■ CONCLUSION
In conclusion, our research has led to the development of a
new I2-mediated, chemoselective process for synthesizing 2-
benzoyl quinazolinones and 2-aryl/alkyl quinazolinones
starting from sulfoxonium ylides. This method offers a
simplified, metal-free route to these versatile nitrogen-
containing heterocycles. The versatility, scalability, and
practical applicability of this method were demonstrated
through various applications, including reactions on a gram
scale and the synthesis of biologically significant molecules
such as tryptanthrin and the chemo/biosensor compound. The
exploration of the mechanism shed light on the reaction
pathways, revealing the novel behavior of sulfoxonium ylides
and mapping out two unique pathways that lead to the
synthesis of quinazolinones. This method marks a substantial
progress in the synthesis of quinazolinones, showing great
potential for use in drug discovery and development.

■ EXPERIMENTAL SECTION
General Method for the Preparation of Compound, 3. A

mixture containing 2-aminobenzamide 1 (70 mg, 0.50 mmol) and β-
ketosulfoxonium ylide 2 (111 mg, 0.56 mmol, 1.1 equiv) was stirred
in 3 mL of DMSO. Iodine (130 mg, 0.50 mmol, 1.0 equiv) was then
added, and the reaction was stirred under air at 100 °C for 2 h. The
reaction progress was monitored by TLC. Upon completion, 20 mL
of water was added followed by the gradual addition of a saturated
Na2S2O3 solution until the brown color faded. The reaction mixture

Scheme 5. Control Experiments
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was extracted with EtOAc (3 × 10 mL). The organic layers were then
mixed, dried over anhydrous Na2SO4, and concentrated under
reduced pressure. The residue was purified by silica gel column
chromatography (eluent: petroleum ether/EtOAc = 8:2) to yield the
desired product 3 in good to high yields.

2-Benzoylquinazolin-4(3H)-one, 3a.21 White solid (107 mg,
86%); purified by column chromatography (silica gel 100−200
mesh, ethyl acetate/hexane, v/v = 1/5); mp 185−186 °C; 1H NMR
(500 MHz, CDCl3) δ (ppm) 10.46 (s, 1H), 8.49 (d, J = 7.8 Hz, 2H),
8.39 (d, J = 7.9 Hz, 1H), 7.91 (d, J = 8.1 Hz, 1H), 7.83 (t, J = 7.7 Hz,
1H), 7.68−7.60 (m, 2H), 7.53 (t, J = 7.6 Hz, 2H); 13C{1H} NMR
(126 MHz, CDCl3) δ (ppm) 185.7, 161.1, 147.6, 146.1, 134.9, 134.4,
134.1, 131.9, 129.6, 129.5, 128.5, 127.0, 123.3.

2-(4-Methylbenzoyl)quinazolin-4(3H)-one, 3b.21 White solid
(110 mg, 84%); purified by column chromatography (silica gel
100−200 mesh, ethyl acetate/hexane, v/v = 1/5); mp 215−217 °C;
1H NMR (600 MHz, CDCl3) δ (ppm) 10.23 (s, 1H), 8.45 (d, J = 7.7
Hz, 2H), 8.40 (d, J = 7.9 Hz, 1H), 7.93 (d, J = 8.1 Hz, 1H), 7.85 (t, J
= 7.6 Hz, 1H), 7.64 (t, J = 7.5 Hz, 1H), 7.35 (d, J = 7.8 Hz, 2H), 2.47
(s, 3H); 13C{1H} NMR (151 MHz, CDCl3) δ (ppm) 185.0, 160.9,
147.6, 146.1, 145.6, 134.8, 132.0, 131.4, 129.4, 129.3, 129.2, 126.9,
123.3, 21.9.

2-(2-Methylbenzoyl)quinazolin-4(3H)-one, 3c.13White solid (103
mg, 78%); purified by column chromatography (silica gel 100−200
mesh, ethyl acetate/hexane, v/v = 1/5); mp 218−220 °C; 1H NMR
(600 MHz, DMSO-d6) δ (ppm) 12.69 (s, 1H), 8.22 (d, J = 7.9 Hz,
1H), 7.85 (t, J = 7.5 Hz, 1H), 7.76 (d, J = 7.7 Hz, 1H), 7.70 (d, J = 8.0
Hz, 1H), 7.64 (t, J = 7.3 Hz, 1H), 7.53 (t, J = 7.4 Hz, 1H), 7.38 (d, J =
7.6 Hz, 1H), 7.34 (t, J = 7.5 Hz, 1H), 2.42 (s, 3H); 13C{1H} NMR
(151 MHz, DMSO-d6) δ (ppm) 190.7, 161.5, 149.9, 147.7, 139.1,
135.2, 134.9, 132.8, 132.1, 131.8, 129.1,128.9, 126.5, 125.9, 123.3,
20.7.

2-(4-Methoxybenzoyl)quinazolin-4(3H)-one, 3d.21 White solid
(122 mg, 87%); purified by column chromatography (silica gel 100−
200 mesh, ethyl acetate/hexane, v/v = 1/5); mp 185−187 °C; 1H
NMR (600 MHz, DMSO-d6) δ (ppm) 12.62 (s, 1H), 8.22−8.19 (m,
3H), 7.89 (t, J = 7.6 Hz, 1H), 7.78 (d, J = 8.1 Hz, 1H), 7.65 (t, J = 7.5
Hz, 1H), 7.12 (d, J = 8.2 Hz, 2H), 3.89 (s, 3H); 13C{1H} NMR (151
MHz, DMSO-d6) δ (ppm) 185.8, 164.7, 161.5, 150.0, 147.7, 135.2,
133.9, 128.8, 128.7, 127.1, 126.5, 123.2, 114.5, 56.2.

2-(3,5-Dimethoxybenzoyl)quinazolin-4(3H)-one, 3e. White solid
(113 mg, 73%); purified by column chromatography (silica gel 100−
200 mesh, ethyl acetate/hexane, v/v = 1/4); mp 190−192 °C; 1H
NMR (600 MHz, DMSO-d6) δ (ppm) 12.63 (s, 1H), 8.21 (d, J = 7.3
Hz, 1H), 7.88 (d, J = 7.8 Hz, 2H), 7.79 (d, J = 7.6 Hz, 1H), 7.74 (s,
1H), 7.65 (d, J = 7.0 Hz, 1H), 7.14 (d, J = 8.2 Hz, 1H), 3.89 (s, 3H),
3.84 (s, 3H); 13C{1H} NMR (151 MHz, DMSO-d6) δ (ppm) 185.7,
161.6, 154.9, 150.1, 149.1, 147.7, 135.2, 128.8, 128.7, 127.4, 127.0,
126.5, 123.2, 112.7, 111.4, 56.4, 56.1; HRMS (ESI-TOF) m/z [M +
H]+ calcd for C17H15N2O4+ 311.1026, found 311.1024.

2-(2-Bromobenzoyl)quinazolin-4(3H)-one, 3f.12 White solid (125
mg, 76%); purified by column chromatography (silica gel 100−200
mesh, ethyl acetate/hexane, v/v = 1/4); mp 205−207 °C; 1H NMR
(600 MHz, DMSO-d6) δ (ppm) 12.88 (s, 1H), 8.22 (d, J = 7.8 Hz,
1H), 7.87−7.83 (m, 1H), 7.79−7.71 (m, 2H), 7.70−7.63 (m, 2H),
7.59−7.52 (m, 2H); 13C{1H} NMR (151 MHz, DMSO-d6) δ (ppm)
190.0, 161.5, 148.4, 147.6, 138.1, 135.3, 133.5, 133.4, 131.6, 129.7,
129.1, 128.0, 126.6, 123.5, 120.3.

2-(3-Bromobenzoyl)quinazolin-4(3H)-one, 3g.4d White solid
(118 mg, 72%); purified by column chromatography (silica gel
100−200 mesh, ethyl acetate/hexane, v/v = 1/5); mp 212−214 °C;
1H NMR (600 MHz, DMSO-d6) δ (ppm) 10.22 (s, 1H), 8.69 (s,
1H), 8.48 (d, J = 7.8 Hz, 1H), 8.40 (d, J = 7.9 Hz, 1H), 7.95 (d, J =
8.1 Hz, 1H), 7.87 (t, J = 7.6 Hz, 1H), 7.81 (d, J = 7.8 Hz, 1H), 7.67

Scheme 6. Plausible Reaction Mechanism
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(t, J = 7.5 Hz, 1H), 7.44 (t, J = 7.9 Hz, 1H); 13C{1H} NMR (151
MHz, DMSO-d6) δ (ppm) 184.3, 160.7, 147.4, 145.5, 137.1, 135.6,
135.0, 134.6, 130.4, 130.0, 129.8, 129.5, 127.0, 123.3, 122.5.

2-(3,5-Dichlorobenzoyl)quinazolin-4(3H)-one, 3h. White solid
(104 mg, 66%); purified by column chromatography (silica gel
100−200 mesh, ethyl acetate/hexane, v/v = 1/4); mp 250−252 °C;
1H NMR (600 MHz, DMSO-d6) δ (ppm) 12.87 (s, 1H), 8.22 (dd, J =
7.9, 1.1 Hz, 1H), 7.87−7.84 (m, 2H), 7.82 (d, J = 1.9 Hz, 1H), 7.71−
7.62 (m, 3H); 13C{1H} NMR (151 MHz, DMSO-d6) δ (ppm) 188.2,
161.4, 148.4, 147.5, 137.4, 135.3, 134.8, 133.1, 133.0, 130.1, 130.0,
129.1, 128.0, 127.0, 124.0; HRMS (ESI-TOF) m/z [M + H]+ calcd
for C15H9Cl2N2O2+ 319.0036, found 319.0035.

2-(4-Nitrobenzoyl)quinazolin-4(3H)-one, 3i.21 Gray solid (67 mg,
46%); purified by column chromatography (silica gel 100−200 mesh,
ethyl acetate/hexane, v/v = 1/4); mp 290−292 °C; 1H NMR (600
MHz, DMSO-d6) δ (ppm) 12.68 (s, 1H), 8.41−8.28 (m, 4H), 8.18
(d, J = 7.8 Hz, 1H), 7.86−7.82 (m, J 1H), 7.74−7.72 (m, 1H), 7.63
(t, J = 7.5 Hz, 1H). 13C{1H} NMR (151 MHz, DMSO-d6) δ (ppm)
186.1, 161.0, 150.1, 148.0, 146.9, 139.5, 134.8, 132.3, 129.3, 128.6,
126.1, 123.7, 123.3.

2-(1-Naphthoyl)quinazolin-4(3H)-one, 3j.21 White solid (120 mg,
80%); purified by column chromatography (silica gel 100−200 mesh,
ethyl acetate/hexane, v/v = 1/6); mp 215−217 °C; 1H NMR (600
MHz, CDCl3) δ (ppm) 10.43 (s, 1H), 8.41 (d, J = 8.1 Hz, 2H), 8.31
(d, J = 7.1 Hz, 1H), 8.13 (d, J = 8.1 Hz, 1H), 7.94 (d, J = 8.0 Hz, 1H),
7.82 (s, 2H), 7.67−7.54 (m, 4H); 13C{1H} NMR (151 MHz, CDCl3)
δ (ppm) 188.3, 161.1, 147.6, 146.6, 135.0, 134.1, 133.9, 132.7, 131.4,
130.5, 129.5, 128.7, 128.3, 127.0, 126.7, 125.2, 124.0, 123.2.

2-(Furan-2-carbonyl)quinazolin-4(3H)-one, 3k.21 White solid (91
mg, 76%); purified by column chromatography (silica gel 100−200
mesh, ethyl acetate/hexane, v/v = 1/6); mp 242−244 °C; 1H NMR
(600 MHz, DMSO-d6) δ (ppm) 12.50 (s, 1H), 8.24−8.19 (m, 3H),
7.92 (d, J = 3.9 Hz, 2H), 7.67−7.65 (m, 1H), 6.88−6.86 (m, 1H);
13C{1H} NMR (151 MHz, DMSO-d6) δ (ppm) 173.0, 161.3, 151.0,
149.7, 148.0, 147.6, 135.3, 129.3, 129.1, 126.5, 123.6, 113.8.

2-(Thiophene-2-carbonyl)quinazolin-4(3H)-one, 3l.21 White solid
(107 mg, 84%); purified by column chromatography (silica gel 100−
200 mesh, ethyl acetate/hexane, v/v = 1/6); mp 213-215 °C; 1H
NMR (600 MHz, DMSO-d6) δ (ppm) 12.53 (s, 1H), 8.43 (d, J = 3.6
Hz, 1H), 8.23−8.20 (m, 2H), 7.94−7.89 (m, 2H), 7.67 (t, J = 7.4 Hz,
1H), 7.34−7.32 (m, 1H); 13C{1H} NMR (151 MHz, DMSO-d6) δ
(ppm) 177.8, 161.3, 148.1, 147.3, 139.7, 138.4, 138.2, 135.3, 129.4,
129.0, 128.9, 126.6, 123.6.

2-(4-Methylpentanoyl)quinazolin-4(3H)-one, 3m. White solid
(75 mg, 65%); purified by column chromatography (silica gel 100−
200 mesh, ethyl acetate/hexane, v/v = 1/6); mp 152−154 °C; 1H
NMR (600 MHz, CDCl3) δ (ppm) 9.99 (s, 1H), 8.35 (d, J = 7.7 Hz,
1H), 7.88−7.82 (m, 2H), 7.61 (t, J = 7.3 Hz, 1H), 3.11 (s, 2H),
2.36−2.31 (m, 1H), 1.03 (d, J = 5.9 Hz, 6H); 13C{1H} NMR (151
MHz, CDCl3) δ (ppm) 196.1, 160.7, 147.8, 145.3, 134.8, 129.3,
129.1, 127.0, 123.6, 44.8, 25.0, 22.6; HRMS (ESI-TOF) m/z [M +
H]+ calcd for C13H15N2O2+ 231.1128, found 231.1125.

2-(Cyclopropanecarbonyl)quinazolin-4(3H)-one, 3n.22c White
solid (81 mg, 76%); purified by column chromatography (silica gel
100−200 mesh, ethyl acetate/hexane, v/v = 1/6); mp 163−165 °C;
1H NMR (600 MHz, CDCl3) δ (ppm) 9.97 (s, 1H), 8.30 (d, J = 7.8
Hz, 1H), 7.84 (d, J = 8.0 Hz, 1H), 7.77 (t, J = 7.5 Hz, 1H), 7.55 (t, J =
7.3 Hz, 1H), 3.54−3.39 (m, 1H), 1.29 (s, 2H), 1.22−1.17 (m, 2H);
13C{1H} NMR (151 MHz, CDCl3) δ (ppm) 195.6, 160.6, 147.8,
145.4, 134.8, 129.2, 129.1, 126.9, 123.4, 15.3, 14.4.

2-(Cyclohexanecarbonyl)quinazolin-4(3H)-one, 3o. White solid
(92 mg, 72%); purified by column chromatography (silica gel 100−
200 mesh, ethyl acetate/hexane, v/v = 1/5); mp 170−172 °C; 1H
NMR (600 MHz, CDCl3) δ (ppm) 10.01 (s, 1H), 8.36 (d, J = 7.9 Hz,
1H), 7.89 (d, J = 8.1 Hz, 1H), 7.83 (t, J = 7.6 Hz, 1H), 7.61 (t, J = 7.5
Hz, 1H), 3.84 (s, 1H), 1.98 (d, J = 6.9 Hz, 2H), 1.86 (d, J = 2.8 Hz,
2H), 1.76 (d, J = 8.4 Hz, 1H), 1.52−1.41 (m, 4H), 1.32−1.25 (m,
1H); 13C{1H} NMR (151 MHz, CDCl3) δ (ppm) 199.2, 160.9, 147.8,
144.5, 134.8, 129.3, 129.2, 126.9, 123.6, 43.1, 28.9, 25.8, 25.5; HRMS

(ESI-TOF) m/z [M + H]+ calcd for C15H17N2O2+ 257.1285, found
257.1280.

2-Benzoyl-6-methylquinazolin-4(3H)-one, 3p.21 White solid (102
mg, 78%); purified by column chromatography (silica gel 100−200
mesh, ethyl acetate/hexane, v/v = 1/5); mp 210−212 °C; 1H NMR
(600 MHz, CDCl3) δ (ppm) 10.32 (s, 1H), 8.51 (d, J = 7.4 Hz, 2H),
8.20 (s, 1H), 7.82 (d, J = 7.9 Hz, 1H), 7.66 (d, J = 6.5 Hz, 2H), 7.54
(t, J = 7.0 Hz, 2H), 2.54 (s, 3H); 13C{1H} NMR (151 MHz, CDCl3)
δ (ppm) 185.6, 161.0, 145.5, 145.3, 140.3, 136.3, 134.2, 134.1, 131.8,
129.3, 128.4, 126.5, 123.0, 21.6.

2-Benzoyl-6-methoxyquinazolin-4(3H)-one, 3q.4a White solid
(105 mg, 75%); purified by column chromatography (silica gel
100−200 mesh, ethyl acetate/hexane, v/v = 1/4); mp 202−204 °C;
1H NMR (600 MHz, CDCl3) δ (ppm) 10.22 (s, 1H), 8.51 (d, J = 7.7
Hz, 2H), 7.86 (d, J = 8.9 Hz, 1H), 7.76 (s, 1H), 7.68 (t, J = 7.3 Hz,
1H), 7.55 (t, J = 7.3 Hz, 2H), 7.43 (d, J = 8.9 Hz, 1H), 3.97 (s, 3H);
13C{1H} NMR (151 MHz, CDCl3) δ (ppm) 185.5, 160.7, 160.6,
144.1, 141.9, 134.1, 131.8, 131.1, 128.4, 125.0, 124.6, 106.6, 56.1.

2-Benzoyl-6-nitroquinazolin-4(3H)-one, 3r.21 White solid (104
mg, 71%); purified by column chromatography (silica gel 100−200
mesh, ethyl acetate/hexane, v/v = 1/4); mp 250−252 °C; 1H NMR
(600 MHz, DMSO-d6) δ (ppm) 13.23 (s, 1H), 8.86 (s, 1H), 8.59 (d,
J = 8.9 Hz, 2H), 8.17 (d, J = 7.6 Hz, 1H), 7.97 (d, J = 8.9 Hz, 1H),
7.77 (t, J = 7.4 Hz, 1H), 7.61 (t, J = 7.5 Hz, 2H); 13C{1H} NMR (151
MHz, DMSO-d6) δ (ppm) 187.4, 161.0, 152.6, 151.9, 146.5, 135.2,
134.1, 131.4, 130.5, 129.2, 129.0, 123.7, 122.3.

2-Benzoyl-6-iodoquinazolin-4(3H)-one, 3s.21 White solid (128
mg, 68%); purified by column chromatography (silica gel 100−200
mesh, ethyl acetate/hexane, v/v = 1/5); mp 235−237 °C; 1H NMR
(600 MHz, CDCl3) δ (ppm) 10.33 (s, 1H), 8.74 (d, J = 1.8 Hz, 1H),
8.50 (d, J = 7.8 Hz, 2H), 8.13 (dd, J = 8.5, 1.9 Hz, 1H), 7.70 (t, J =
7.4 Hz, 1H), 7.65 (d, J = 8.5 Hz, 1H), 7.55 (t, J = 7.8 Hz, 2H);
13C{1H} NMR (151 MHz, CDCl3) δ (ppm) 185.3, 159.4, 146.8,
146.3, 143.8, 135.9, 134.5, 133.8, 131.8, 130.9, 128.5, 124.7, 95.0.

2-Benzoyl-6-bromoquinazolin-4(3H)-one, 3t.4a Yellow solid (128
mg, 78%); purified by column chromatography (silica gel 100−200
mesh, ethyl acetate/hexane, v/v = 1/5); mp 246−248 °C; 1H NMR
(600 MHz, DMSO-d6) δ (ppm) 12.88 (s, 1H), 8.28 (s, 1H), 8.16 (d,
J = 7.3 Hz, 2H), 8.02 (d, J = 8.6 Hz, 1H), 7.79−7.71 (m, 2H), 7.59 (t,
J = 7.4 Hz, 2H); 13C{1H} NMR (151 MHz, DMSO-d6) δ (ppm)
187.4, 160.5, 149.9, 146.6, 138.0, 134.8, 134.4, 131.3, 131.1, 129.1,
128.7, 125.0, 121.7.

2-Benzoyl-6,7-dibromoquinazolin-4(3H)-one, 3u. Yellow solid
(162 mg, 80%); purified by column chromatography (silica gel
100−200 mesh, ethyl acetate/hexane, v/v = 1/4); mp 263−265 °C;
1H NMR (600 MHz, DMSO-d6) δ (ppm) 13.05 (s, 1H), 8.45 (d, J =
2.1 Hz, 1H), 8.32 (d, J = 7.4 Hz, 2H), 8.27 (d, J = 2.1 Hz, 1H), 7.76
(t, J = 7.4 Hz, 1H), 7.60 (t, J = 7.8 Hz, 2H); 13C{1H} NMR (151
MHz, DMSO-d6) δ (ppm) 186.5, 160.3, 150.0, 144.8, 140.4, 134.9,
134.3, 131.7, 129.0, 128.5, 126.2, 125.0, 121.6; HRMS (ESI-TOF) m/
z [M + H]+ calcd for C15H9Br2N2O2+ 406.9025, found 406.9032.

General Method for the Preparation of Compound, 4. A
mixture of 2-aminobenzamide 1 (70 mg, 0.50 mmol) and β-
ketosulfoxonium ylide 2 (111 mg, 0.56 mmol, 1.1 equiv) in 2 mL
of DMSO was stirred followed by the addition of iodine (13 mg, 0.05
mmol, 0.1 equiv). The reaction was then stirred under air at 120 °C
for 3 h. TLC monitored progress, and upon completion, 20 mL of
water was added to the mixture. A saturated aq. Na2S2O3 solution was
gradually added until the brown color dissipated. The mixture was
then extracted with EtOAc (3 × 10 mL), and the organic layers were
mixed and dried over Na2SO4. The solvent was removed under
reduced pressure using a rotary evaporator to obtain the crude
product. This crude product was then purified by column
chromatography on silica gel using a mixture of petroleum ether/
EtOAc (8:2) as the eluent, isolating the anticipated product 4 in
moderate to good yields.

2-Phenylquinazolin-4(3H)-one, 4a.22b White solid (84 mg, 76%);
purified by column chromatography (silica gel 100−200 mesh, ethyl
acetate/hexane, v/v = 1/4); mp 240−242 °C; 1H NMR (500 MHz,
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CDCl3) δ (ppm) 11.81 (s, 1H), 8.32−8.26 (m, 3H), 7.85−7.78 (m,
2H), 7.58−7.57 (m, 3H), 7.50 (t, J = 7.3 Hz, 1H); 13C{1H} NMR
(126 MHz, CDCl3) δ (ppm) 164.0, 151.9, 149.5, 135.0, 132.8, 131.8,
129.1, 128.0, 127.6, 126.9, 126.4, 120.9.

2-(p-Tolyl)quinazolin-4(3H)-one, 4b.22b White solid (92 mg,
78%); purified by column chromatography (silica gel 100−200
mesh, ethyl acetate/hexane, v/v = 1/4); mp 248−250 °C; 1H NMR
(600 MHz, DMSO-d6) δ (ppm) 12.47 (s, 1H), 8.15 (d, J = 7.8 Hz,
1H), 8.11 (d, J = 7.9 Hz, 2H), 7.83 (t, J = 7.6 Hz, 1H), 7.73 (d, J = 8.1
Hz, 1H), 7.51 (t, J = 7.5 Hz, 1H), 7.36 (d, J = 7.9 Hz, 2H), 2.39 (s,
3H); 13C{1H} NMR (151 MHz, DMSO-d6) δ (ppm) 162.7, 152.7,
149.3, 141.9, 135.0, 130.4, 129.7, 128.2, 127.9, 126.9, 126.3, 121.4,
21.5.

2-(4-Methoxyphenyl)quinazolin-4(3H)-one, 4c.22b White solid
(100 mg, 80%); purified by column chromatography (silica gel
100−200 mesh, ethyl acetate/hexane, v/v = 1/4); mp 252−254 °C;
1H NMR (600 MHz, DMSO-d6) δ (ppm) 12.41 (s, 1H), 8.20 (d, J =
8.5 Hz, 2H), 8.14 (d, J = 7.8 Hz, 1H), 7.82 (t, J = 7.6 Hz, 1H), 7.71
(d, J = 8.1 Hz, 1H), 7.49 (t, J = 7.5 Hz, 1H), 7.09 (d, J = 8.5 Hz, 2H),
3.85 (s, 3H); 13C{1H} NMR (151 MHz, DMSO-d6) δ (ppm) 162.8,
162.3, 152.3, 149.4, 135.0, 129.9, 127.8, 126.6, 126.3, 125.3, 121.2,
114.5, 55.9.

2-(3,5-Dimethoxyphenyl)quinazolin-4(3H)-one, 4d.22d White
solid (87 mg, 62%); purified by column chromatography (silica gel
100−200 mesh, ethyl acetate/hexane, v/v = 1/3); mp 263−265 °C;
1H NMR (600 MHz, DMSO-d6) δ (ppm) 12.44 (s, 1H), 8.14 (d, J =
7.3 Hz, 1H), 7.88 (d, J = 8.2 Hz, 1H), 7.82 (s, 2H), 7.72 (d, J = 7.6
Hz, 1H), 7.49 (t, J = 6.6 Hz, 1H), 7.12 (d, J = 8.2 Hz, 1H), 3.89 (s,
3H), 3.86 (s, 3H); 13C{1H} NMR (151 MHz, DMSO-d6) δ (ppm)
162.8, 152.3, 152.0, 149.4, 149.0, 135.0, 127.8, 126.6, 126.3, 125.2,
121.6, 121.2, 111.8, 111.1, 56.1.

2-(4-Fluorophenyl)quinazolin-4(3H)-one, 4e.22b White solid (91
mg, 76%); purified by column chromatography (silica gel 100−200
mesh, ethyl acetate/hexane, v/v = 1/4); mp 250−254 °C; 1H NMR
(600 MHz, DMSO-d6) δ (ppm) 12.58 (s, 1H), 8.27−8.25 (m, 2H),
8.16 (d, J = 7.8 Hz, 1H), 7.85 (t, J = 7.6 Hz, 1H), 7.74 (d, J = 8.1 Hz,
1H), 7.53 (t, J = 7.5 Hz, 1H), 7.40 (t, J = 8.6 Hz, 2H); 13C{1H} NMR
(151 MHz, DMSO-d6) δ (ppm) 165.3, 163.7, 162.7, 151.9, 149.1,
135.1, 130.9 (d, J = 9.2 Hz), 129.7 (d, J = 2.4 Hz), 127.9, 127.1,
126.3, 121.4, 116.2, 116.0. 19F{1H} NMR (565 MHz, DMSO-d6) δ
(ppm) −108.23.

2-(4-Chlorophenyl)quinazolin-4(3H)-one, 4f.22b White solid (99
mg, 78%); purified by column chromatography (silica gel 100−200
mesh, ethyl acetate/hexane, v/v = 1/4); mp 290−292 °C; 1H NMR
(600 MHz, DMSO-d6) δ (ppm) 12.61 (s, 1H), 8.21 (d, J = 7.6 Hz,
2H), 8.16 (d, J = 7.9 Hz, 1H), 7.85 (t, J = 7.6 Hz, 1H), 7.75 (d, J = 8.1
Hz, 1H), 7.63 (d, J = 7.7 Hz, 2H), 7.54 (t, J = 7.4 Hz, 1H); 13C{1H}
NMR (151 MHz, DMSO-d6) δ (ppm) 162.6, 151.8, 149.1, 136.8,
135.2, 132.0, 130.1, 129.2, 128.0, 127.3, 126.3, 121.5.

2-(4-Bromophenyl)quinazolin-4(3H)-one, 4g.22bWhite solid (118
mg, 79%); purified by column chromatography (silica gel 100−200
mesh, ethyl acetate/hexane, v/v = 1/4); mp 299−301 °C; 1H NMR
(600 MHz, DMSO-d6) δ (ppm) 12.60 (s, 1H), 8.15−8.11 (m, 3H),
7.84 (t, J = 7.6 Hz, 1H), 7.76−7.73 (m, 3H), 7.53 (t, J = 7.4 Hz, 1H);
13C{1H} NMR (151 MHz, DMSO-d6) δ (ppm) 162.6, 151.9, 149.1,
135.2, 132.4, 132.1, 130.3, 128.0, 127.3, 126.4, 125.7, 121.5.

2-(3-Bromophenyl)quinazolin-4(3H)-one, 4h.22bWhite solid (101
mg, 68%); purified by column chromatography (silica gel 100−200
mesh, ethyl acetate/hexane, v/v = 1/5); mp 288−290 °C; 1H NMR
(600 MHz, DMSO-d6) δ (ppm) 12.63 (s, 1H), 8.39 (s, 1H), 8.18 (dd,
J = 17.2, 7.8 Hz, 2H), 7.86 (t, J = 7.6 Hz, 1H), 7.79 (dd, J = 15.0, 8.0
Hz, 2H), 7.60−7.49 (m, 2H); 13C{1H} NMR (151 MHz, DMSO-d6)
δ (ppm) 162.1, 150.9, 148.5, 134.9, 134.7, 134.1, 130.8, 130.4, 127.6,
127.0, 126.8, 125.9, 121.9, 121.1.

2-(4-(Trifluoromethyl)phenyl)quinazolin-4(3H)-one, 4i.22b White
solid (108 mg, 75%); purified by column chromatography (silica gel
100−200 mesh, ethyl acetate/hexane, v/v = 1/5); mp 301−303 °C;
1H NMR (600 MHz, DMSO-d6) δ (ppm) 12.74 (s, 1H), 8.37 (d, J =
7.9 Hz, 2H), 8.18 (d, J = 7.8 Hz, 1H), 7.92 (d, J = 7.8 Hz, 2H), 7.86

(t, J = 7.6 Hz, 1H), 7.78 (d, J = 8.0 Hz, 1H), 7.56 (t, J = 7.4 Hz, 1H);
13C{1H} NMR (151 MHz, DMSO-d6) δ (ppm) 162.6, 151.7, 148.9,
137.1, 135.2, 132.2, 131.7, 131.5, 129.2, 128.2, 127.6, 126.4, 125.9 (d,
J = 3.8 Hz), 125.3, 123.5, 121.7. 19F{1H} NMR (565 MHz, DMSO-
d6) δ (ppm) −61.35.

2-Isopentylquinazolin-4(3H)-one, 4j. White solid (67 mg, 66%);
purified by column chromatography (silica gel 100−200 mesh, ethyl
acetate/hexane, v/v = 1/5); mp 168−170 °C; 1H NMR (600 MHz,
CDCl3) δ (ppm) 11.94 (s, 1H), 8.30 (d, J = 7.9 Hz, 1H), 7.78 (t, J =
7.4 Hz, 1H), 7.72 (d, J = 8.1 Hz, 1H), 7.48 (t, J = 7.3 Hz, 1H), 2.68
(d, J = 7.2 Hz, 2H), 2.38−2.30 (m, 1H), 1.07 (d, J = 6.4 Hz, 6H);
13C{1H} NMR (151 MHz, CDCl3) δ (ppm) 164.3, 164.2, 156.3,
156.2, 149.5, 134.8, 127.3, 126.4, 126.2, 120.5, 44.8, 28.0, 22.4.
HRMS (ESI-TOF) m/z [M + H]+ calcd for C12H15N2O+ 203.1179,
found 203.1181.

2-Cyclohexylquinazolin-4(3H)-one, 4k.22a White solid (88 mg,
78%); purified by column chromatography (silica gel 100−200 mesh,
ethyl acetate/hexane, v/v = 1/5); mp 185−187 °C; 1H NMR (600
MHz, CDCl3) δ (ppm) 11.63 (s, 1H), 8.28 (d, J = 7.8 Hz, 1H), 7.76
(t, J = 7.5 Hz, 1H), 7.72 (t, J = 8.3 Hz, 1H), 7.47 (t, J = 7.3 Hz, 1H),
2.75−2.71 (m, 1H), 2.06 (d, J = 12.7 Hz, 2H), 1.93 (d, J = 12.4 Hz,
2H), 1.81−1.75 (m, 3H), 1.49−1.38 (m, 3H); 13C{1H} NMR (151
MHz, CDCl3) δ (ppm) 164.2, 160.2, 149.6, 134.7, 127.4, 126.3,
126.2, 120.8, 44.9, 30.5, 26.0, 25.7.

6-Methyl-2-phenylquinazolin-4(3H)-one, 4l.22a White solid (61
mg, 52%); purified by column chromatography (silica gel 100−200
mesh, ethyl acetate/hexane, v/v = 1/4); mp 252−254 °C; 1H NMR
(500 MHz, DMSO-d6) δ (ppm) 12.44 (s, 1H), 8.12 (d, J = 7.0 Hz,
2H), 7.91 (s, 1H), 7.80−7.49 (m, 5H), 2.41 (s, 3H); 13C{1H} NMR
(126 MHz, DMSO-d6) δ (ppm) 162.6, 152.2, 146.9, 136.9, 136.4,
133.1, 131.8, 129.1, 128.2, 127.6, 125.8, 121.2, 21.4.

6-Methoxy-2-phenylquinazolin-4(3H)-one, 4m.22a White solid
(68 mg, 54%); purified by column chromatography (silica gel 100−
200 mesh, ethyl acetate/hexane, v/v = 1/4); mp 260−262 °C; 1H
NMR (500 MHz, DMSO-d6) δ (ppm) 12.47 (s, 1H), 8.12 (d, J = 7.6
Hz, 2H), 7.66 (d, J = 9.1 Hz, 1H), 7.54−7.48 (m, 4H), 7.41−7.39 (m,
1H), 3.85 (s, 3H); 13C{1H} NMR (126 MHz, DMSO-d6) δ (ppm)
162.6, 158.3, 150.6, 143.7, 133.3, 131.6, 129.8, 129.1, 128.0, 124.6,
122.3, 106.4, 56.2.

3-Phenylquinazolin-4(3H)-one, 4p.23 White solid (55 mg, 50%);
purified by column chromatography (silica gel 100−200 mesh, ethyl
acetate/hexane, v/v = 1/6); mp 145−147 °C; 1H NMR (500 MHz,
CDCl3) δ (ppm) 8.38 (d, J = 8.0 Hz, 1H), 8.13 (s, 1H), 7.83−7.75
(m, 2H), 7.60−7.53 (m, 3H), 7.50 (t, J = 7.3 Hz, 1H), 7.43 (d, J = 8.0
Hz, 2H); 13C{1H} NMR (126 MHz, CDCl3) δ (ppm) 160.8, 148.0,
146.2, 137.6, 134.6, 129.7, 129.2, 127.71, 127.67, 127.3, 127.1, 122.5.

3-(p-Tolyl)quinazolin-4(3H)-one, 4q.23 White solid (71 mg, 60%);
purified by column chromatography (silica gel 100−200 mesh, ethyl
acetate/hexane, v/v = 1/6); mp 156−158 °C; 1H NMR (500 MHz,
CDCl3) δ (ppm) 8.36 (d, J = 7.9 Hz, 1H), 8.11 (s, 1H), 7.81−7.73
(m, 2H), 7.53 (t, J = 7.3 Hz, 1H), 7.32 (dd, J = 19.9, 8.6 Hz, 4H),
2.43 (s, 3H); 13C{1H} NMR (126 MHz, CDCl3) δ (ppm) 160.9,
148.0, 146.4, 139.3, 135.0, 134.5, 130.3, 127.6, 127.2, 126.8, 122.5,
21.2.

3-(4-Fluorophenyl)quinazolin-4(3H)-one, 4r.23 White solid (67
mg, 56%); purified by column chromatography (silica gel 100−200
mesh, ethyl acetate/hexane, v/v = 1/6); mp 170−172 °C; 1H NMR
(500 MHz, CDCl3) δ (ppm) 8.36 (d, J = 8.0 Hz, 1H), 8.10 (s, 1H),
7.84−7.75 (m, 2H), 7.56 (t, J = 7.5 Hz, 1H), 7.42 (dd, J = 8.8, 5.0 Hz,
2H), 7.25 (dd, J = 14.8, 6.5 Hz, 2H); 13C{1H} NMR (126 MHz,
CDCl3) δ (ppm) 163.7, 161.7, 160.9, 147.9, 145.9, 134.8, 133.5,
128.99 (d, J = 8.5 Hz), 127.78 (d, J = 13.1 Hz), 127.2, 122.4, 116.8,
116.6.

Synthesis of 2-(2-Benzoyl-4-oxoquinazolin-3(4H)-yl) Acetonitrile,
5.24a A solution of 2-benzoylquinazolin-4(3H)-one 3a (3 mmol),
bromoacetonitrile (9 mmol), and DIPEA (7.5 mmol) in 3 mL of
DMF was heated at 70 °C for 12 h. Upon completion of the reaction,
confirmed by TLC, the mixture was quenched with water and
extracted with ethyl acetate (3 × 30 mL). The combined organic
layers were dried over anhydrous Na2SO4, filtered, and concentrated.
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The crude residue was then purified by silica gel column
chromatography (100−200 mesh) using a solvent system of ethyl
acetate/petroleum ether (1:3) to yield pure product 5 as a gray solid
with an 85% yield (737 mg); mp 210−212 °C; 1H NMR (600 MHz,
CDCl3) δ (ppm) 8.38 (d, J = 8.0 Hz, 1H), 8.14 (d, J = 8.0 Hz, 2H),
7.85 (t, J = 7.6 Hz, 1H), 7.77 (d, J = 8.1 Hz, 1H), 7.71 (t, J = 7.4 Hz,
1H), 7.65 (t, J = 7.6 Hz, 1H), 7.55 (t, J = 7.6 Hz, 2H), 5.15 (s, 2H);
13C{1H} NMR (151 MHz, CDCl3) δ (ppm) 187.3, 160.4, 147.8,
145.5, 135.5, 135.3, 133.8, 131.2, 129.5, 128.9, 128.6, 127.4, 121.3,
114.2, 31.3.

Synthesis of 1,3-Diphenyl-6H-pyrazino[2,1-b]quinazolin-6-one,
6.24a To a 10 mL Schlenk tube, 2-(2-benzoyl-4-oxoquinazolin-3(4H)-
yl) acetonitrile 5 (0.2 mmol) and phenylboronic acid (0.2 mmol)
were combined with Pd(TFA)2 (5 mol %), bpy (10 mol %), and
MsOH (3 equiv) in 2 mL of H2O. The mixture was heated at 100 °C
for 24 h. Upon completion, the reaction was quenched with ice-cold
saturated aqueous NaHCO3. The resulting mixture was then extracted
with ethyl acetate (3 × 10 mL). The combined organic layers were
dried over anhydrous Na2SO4, filtered, and concentrated. The crude
residue was then purified by silica gel column chromatography (100−
200 mesh) using a solvent system of ethyl acetate/petroleum ether
(1:3), yielding the pure product 6 as a yellow solid with a 73% yield
(51 mg); mp 246−247 °C; 1H NMR (600 MHz, CDCl3) δ (ppm)
9.04 (s, 1H), 8.51 (d, J = 7.7 Hz, 1H), 8.48−8.37 (m, 2H), 8.13 (d, J
= 7.6 Hz, 2H), 7.95−7.87 (m, 2H), 7.63−7.55 (m, 4H), 7.52 (t, J =
7.5 Hz, 2H), 7.44 (t, J = 7.2 Hz, 1H); 13C{1H} NMR (151 MHz,
CDCl3) δ (ppm) 158.5, 158.3, 147.5, 139.2, 137.3, 136.5, 135.7,
135.2, 131.1, 130.7, 129.2, 129.1,128.8, 128.1, 127.4, 126.2, 117.58,
111.3.

Synthesis of 6-Hydroxy-5,6-dihydro-8H-isoquinolino[1,2-b]-
quinazolin-8-one, 7.24b A solution of 2-phenylquinazolin-4(3H)-
one 4a (0.2 mmol, 1.0 equiv), vinylene carbonate (0.3 mmol),
[RuCl2(p-cymene)]2 (5 mol %), AgSbF6 (20 mol %), and NaOAc
(0.4 mmol) in 1 mL of DCE was stirred under an argon atmosphere
in an oil bath at 80 °C for 12 h. Upon completion of the reaction, as
monitored by TLC, the solvent was removed under reduced pressure.
The crude residue was then purified by silica gel column
chromatography (100−200 mesh) using a solvent system of ethyl
acetate/petroleum ether (1:3), yielding pure product 7 as a white
solid with an 82% yield (43 mg); mp 220−222 °C; 1H NMR (600
MHz, DMSO-d6) δ (ppm) 8.42 (d, J = 7.8 Hz, 1H), 8.20 (d, J = 7.1
Hz, 1H), 7.85 (t, J = 7.6 Hz, 1H), 7.76 (d, J = 8.1 Hz, 1H), 7.56−7.52
(m, 2H), 7.45 (t, J = 7.5 Hz, 1H), 7.41 (d, J = 7.4 Hz, 1H), 6.74 (d, J
= 3.5 Hz, 1H), 6.68 (s, 1H), 3.36−3.31 (m, 1H), 3.18 (d, J = 15.4 Hz,
1H); 13C{1H} NMR (151 MHz, DMSO-d6) δ (ppm) 160.7, 148.6,
147.8, 135.3, 135.2, 132.3, 129.5, 128.8, 127.9, 127.5, 127.4, 127.2,
127.0, 121.1, 71.6, 34.8.

Synthesis of 5, 6-Diphenyl-8H-isoquinolino[1,2-b]quinazolin-8-
one, 8.24c A solution of 2-phenylquinazolin-4(3H)-one 4a (0.2 mmol,
1.0 equiv), diphenylacetylene (0.3 mmol, 1.5 equiv), [RuCl2(p-
cymene)]2 (5 mol %), Na2CO3 (0.4 mmol, 2.0 equiv), and Cu(OAc)2
(0.4 mmol, 2.0 equiv) in 3 mL of toluene was added to a reaction
tube. The mixture was stirred in an oil bath at 90 °C for 16 h.
Afterward, it was diluted with CH2Cl2 and transferred to a round-
bottom flask. Silica was added to the flask, and the volatiles were
evaporated under reduced pressure. Purification was performed by
flash column chromatography on silica gel (100−200 mesh) using a
solvent system of ethyl acetate/petroleum ether (1:9), yielding pure
product 8 as a white solid with an 88% yield (70 mg); mp 261−262
°C; 1H NMR (600 MHz, CDCl3) δ (ppm) 9.11 (d, J = 8.0 Hz, 1H),
8.16 (d, J = 7.9 Hz, 1H), 7.87 (d, J = 8.2 Hz, 1H), 7.80 (t, J = 7.6 Hz,
1H), 7.61 (t, J = 7.5 Hz, 1H), 7.55 (t, J = 7.5 Hz, 1H), 7.39 (t, J = 7.4
Hz, 1H), 7.25 (dd, J = 12.5, 5.3 Hz, 3H), 7.18 (d, J = 8.0 Hz, 1H),
7.13−7.10 (m, 3H), 7.08 (d, J = 6.0 Hz, 4H); 13C{1H} NMR (151
MHz, CDCl3) δ (ppm) 161.3, 147.5, 146.9, 137.0, 135.5, 135.2,
134.4, 133.9, 132.0, 131.2, 128.5, 128.3, 128.0, 127.8, 127.3, 127.2,
127.1, 126.9, 126.8, 126.2, 125.6, 120.3.

Synthesis of Indolo[2,1-b]quinazoline-6,12-dione (Tryptanthrin),
9.24d A solution of 2-(3-bromobenzoyl)quinazolin-4(3H)-one 3f (0.4
mmol), CuBr (0.08 mmol), and K2CO3 (1.6 mmol) in 2 mL of

DMSO was stirred in an oil bath at 100 °C for 40 min. Upon
completion of the reaction, as monitored by TLC, the mixture was
quenched with an NH4Cl solution and extracted with DCM. The
combined organic layers were washed with water and brine and then
dried over anhydrous Na2SO4. The solvent was removed under
reduced pressure, and the crude product was purified by column
chromatography on silica gel (100−200 mesh) using a solvent system
of ethyl acetate/petroleum ether (1:3), yielding tryptanthrin 9 as a
yellow solid with a 75% yield (74 mg); mp 272−274 °C; 1H NMR
(600 MHz, CDCl3) δ (ppm) 8.60 (d, J = 8.0 Hz, 1H), 8.41 (d, J = 7.7
Hz, 1H), 8.02 (d, J = 7.9 Hz, 1H), 7.90 (d, J = 7.4 Hz, 1H), 7.84 (t, J
= 7.4 Hz, 1H), 7.77 (t, J = 7.6 Hz, 1H), 7.66 (t, J = 7.5 Hz, 1H), 7.42
(t, J = 7.4 Hz, 1H); 13C{1H} NMR (151 MHz, CDCl3) δ (ppm)
182.6, 158.1, 146.6, 146.3, 144.3, 138.3, 135.1, 130.7, 130.2, 127.5,
127.2, 125.4, 123.7, 121.9, 118.0.
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