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1. Introduction

Substituted quinazolinones are widely distributedhature, and playing a vital role in the metabolisivall living cells™ well
known examples included luotonin A froReganum nigellastrum, dictyoquinazol A fronDictyophora indusata’®, bouchardatine
from Bouchardatia neurococca', (+)-febrifugine fromHydrangea chinensis®, and chaetominine fromAdenophora axilliflora®
(Figure 1). Quinazolinone derivatives are now knowrh&ve a wide range of biological activitiesg. anticancer, antiviral,
anti-inflammatory, antifolate, antitumor, and maniper activities” Additionally, many marketed anticancer chemotheutipe
agents or sedative-hypnotic drugs and clinical igreent candidates utilize this core structfr®ecently, Fu's group discovered
an efficient synthesis for quinazolinone derivasiv®y using mild copper-catalyzed conditiéhiddowever, this method relying on
organic solvents is still poorly adapted to fit thénciples of green chemistfy! So, searching for new methodologies to synthesize
guinazolinone derivatives in water remains as adqgmint for chemists.
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Figure 1. Structures of natural biologically important quanéinones.

Replacing organic solvents with water for chemicalcpss could have a number of potential benefiterms of significant
environmental impact, safety, cost and impurityfigs*"! However, the low solubility of many organic composrid water
remains as a major hurdle for many aqueous orgeaition™? To address this issue surfactant additives mayigecan efficient
solution. In a series of publications, Lipshutzagpd that using polyoxyethanyHocopheryl succinate (TPGS-750f) (Figure
2), a non-ionic amphiphile, allows important crossyaling reactions such as metathesis, Suzuki-Mgjadeck, and Sonogashira
reactions to be carried out in waltét To the best our knowledge, there is no examplepper-catalyzed coupling reactions using
TPGS-750-M to construct N-heterocycles. Herein, wecrles a procedure for the synthesis of quinazoksorunder
environmentally benign conditions and the aqueeastion mixtures can be recycled several times.
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Figure 2. Structure of surfactant TPGS-750-M.

2. Result and discussion

In our initial prototype study, the reaction of &mobenzoic acidl@) and acetamidine hydrochlorid2aj were carried out by
using CsCO; and Cul in an aqueous solution of TPGS-750-M (2 wfSgheme 1). The reaction was monitored by TLC and
completed after 12 hours. After flash column putific, the quinazolinone3f) was obtained in 79% vyield. The result was
encouraging and comparable to the method usinqiargalvent reported previousf).
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Scheme 1. Initial example of copper-catalyzed coupling in @atReaction conditions: 2-bromobenzoic acid (0.5
mmol), acetamidine hydrochloride (0.75 mmol), Call(mmol), CsCO; (1 mmol), TPGS-750-M/ED (2 wt%) at
room temperature under a nitrogen atmospHiselated yield.

Replacement of the TPGS-750-M by other common nani@mphiphiles showed much lower coupling yield aggslthan 30%
of quinazolinone 3a) was obtained (Table 1). As previously reported, TH6SM formed far larger particled (ca. 50—60 nm)
compared with other nonionic amphiphiles in watex big inner core space accommodates much betténdaubstrates/catalysts,
and allowed high rates of couplings and high yieWlghout any surfactant (entry 6), only 6% of quiobnone was formed.

Table 1. Impact of the surfactant of the Copper-catalyzedpting of 2bromobenzoic acid with acetamidine
hydrochloridée’

Entry Surfactant Yielti(%)
1 TPGS-750-M 79
2 Triton X 100 24
3 Brij-30 20
4 TPGS-1000 17
5 Tween 80 22
6 None 6

®Reaction conditions: 2-bromobenzoic acid (0.5 mmatetamidine hydrochloride (0.75 mmol), Cul (0.tnat), CsCO; (1 mmol), surfactant/fD (2 wt%) at room temperature

under a nitrogen atmosphePisolated yield.

To optimize the copper-catalyzed coupling reactioe, further investigated the reaction conditionst timelude different
catalysts and bases and their ratios. As shown loleT2, when Cu or CuSQwas used in association with two equivalents of
CsCO; (relative to amount ofa) at room temperature, only 27% and 16% of therddgiroduct were obtained after 12 h (entries
1 and 2). The use of CuBr led to 59%3afafter 12 h (entry 3). Cul was found to be the lpasalyst for this reaction (79% vyield,
entry 4). The coupling yield decreased as the amofubase was reduced (46% vyield, entry 5). Howeweregasing the amount of
base gave a comparable yield (81% yield, entr\N®)desired product was observed when the reaction urairthe absence of
the catalyst (entry 7). Among common inorganic ba€s€CO; proved to be the most effective base, whi}€®; and KPO, gave
lower yields (67% and 41% yield, respectively. exgti8 and 9). Additionally, in the absence of theogign atmosphere, only 14%
of the desired product was obtained (entry 10). Akmev, certain copper ligands are thought to increasalyst stability and to
prevent aggregation of the metal. Cydhialiketone ligand can be used for C-N bond formatidth remarkable efficienc§?
However, when commercially available 2-acetylcyclomaxe and 2-isobutyrylcyclohexanone were employethénabsence of
the nitrogen atmosphere, the yield of desired prboemained low at best (9% and 17% yield, respelstientries 11 and 12).

Table 2. Copper-catalyzed coupling of 2-bromobenzoic acithvacetamidine hydrochloride: Optimization of the
reaction condition8.
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Entry Catalyst Base Yield%o)

1 Cu CsCOs(1 mmol) 27
2 CusQ CsCO;(1 mmol) 16
3 CuBr CsCOs(1 mmol) 59
4 Cul Cs,CO3(1 mmol) 79
5 Cul CsCO;(0.5 mmol) 46
6 Cul Cs,C0O3(2.5 mmol) 81
7 - CsCO;(1 mmol) ND
8 cul K.CO; (1 mmol) 67
9 Cul KsP O, (1 mmol) 41
10 Cul CsCO; (1 mmol) 14

11 é)k Cs,CO; (1 mmol) g
Cul,

12 é)H/ Cs,CO; (1 mmol) 17
Cul,

“Reaction conditions: 2-bromobenzoic acid (0.5 mmabetamidine hydrochloride (0.75 mmol), cataly@tl(mmol), base (1 mmol), TPGS-750-M (2 wt%) at room

temperature under a nitrogen atmosphselated yield “Not determined Without nitrogen atmosphere.

Using optimized reaction condition, we applied outhmedology to synthesize quinazolinones. In the fitace, the substituted
2-halobenzoic acidsl)] and amidines/guanidineg)(in 2 wt % surfactant were added to a two-neck robotom flask under
nitrogen atmosphere and the reaction mixture wasedtfor 10 minutes. Then €30; (2 equiv.) was introduced and continue to
stir for 15 min. Finally, Cul (0.2 equiv.) was addedthe flask and the mixture was stirred undeogi#gn atmosphere at the room
temperature for 12 h. As shown in Table 3, the reasttook place smoothly, giving quinazolinone datiixes in good yields in all
cases. The most probable reason for the highetivitba®f our catalyst system is that the largertigées of TPGS-750-M have
greater amounts of lipophilic material in their émrcores, which can provide greater binding constimtsubstrates and reagefits.
As expected, 2-chlorobenzoic acid showed lower rgcthan 2-iodo- and 2-bromobenzoic acids in tbagling reactions under
the same reaction conditions due to the relatitagher C-Cl bond activation energy, while 2-iodob@inzacid showed the highest
reactivity (entries 15-18 vs. entries 1-4 and estrl1-14). To our delight, with increasing the terapee to 50°C, the reaction
worked very well and the corresponding coupled prtsdueere obtained in 66-82% isolated yields (entdiésl4). However,
increasing the reaction temperature to 80°C didfumdher improve yields (entry 11). Next, we testhd efficacy of this catalytic
system with substituted 2-bromobenzoic acids. Tlaetigty was insensitive to the electronic propesta the groups on the
phenyl ring of 2-bromobenzoic acids, whether electnathdrawing or electron-donating groups (entrie$03- In general, there
was not much difference in reactivities of amidirldewever, only trace amounts of desired product wbsewed in the couplings
of N,N-dimethylguanidine with 2-iodobenzoic acidsr@m temperature. Surprisingly, a higher yield @%«was obtained when
the reaction temperature was raised to 50°C (ef¥ry 1

Table 3. Copper-catalyzed synthesis of quinazolinone dériga?
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14 1h 2d 3d 45 (75)

©i000H
15 1 L i 2a 3a 92

16 1i 2b 3b 86
17 1i 2c 3c 91
18 1i 2d 3d 93

[HNYNHglz + Hz80,
19 1 AL 2 @j‘\:/ trace (77)

Reaction conditionsl (0.5 mmol),2 (0.75 mmol), Cul (0.1 mmol), GEO; (1 mmol), TPGS-750-M/kD (2 wt%) at room temperature under a nitrogen aphere "Isolated

yield. ‘Reaction temperature of 50°tReaction temperature of 80°€2.(0.38 mmol).

Setup and workup of copper-catalyzed coupling reasticarried out in nanomicelles is simple. As illatd in Figure 3,
insolubility of substrates in water was observe@)( and then the aqueous solution of TPGS-750-M (2 )wigcame clear as
CsCO; was addedR3). When Cul was added with good stirring, the reasticeturned to heterogeneo&); Color changes after
12 hours widely depend upon the Cul present in thdiam £6). Then, minimal amounts of EtOAc were added to thskfl and
after stirring, the layers separated for produafaison P7, P8).

Figure 3. Appearance of a copper-catalyzed coupling reactmixture over time.Pl: Substrates,P2:
TPGS-750-M/HO (2 wt%) addedP3: CsCO; added,P4: Cul addedP5: after 6 hourspP6: after 12 hours and
EtOAc addedP7: extraction solvent mixing?8: extraction completed.

We also turn our attention onto the recycling af #gueous media, which retains the surfactant TP@3SVIl RResults from a
recycling study of the reaction of 2-iodobenzoiagith acetamidine are shown in Table 4. Each cyas followed by a standard
in-flask extraction of the product using minimal @mt of EtOAc (1 mL). Interestingly, according tcetipreviously reported
mechanism for the formation of quinazolindflegScheme 2), Cul was released to aqueous mediaeipricess of reductive
elimination, which can be reused for the next roahceaction after extractionl(—111). However, without addition of Cul in each
recycle, the isolated yield associated with tfeetycle dropped to 67% (column 3, Table 4). Thetpoobable reason is that Cul
was oxidized by air in the process of extractionhef product and addition of fresh substrates. Whesh substrates together with
Cul (0.2 equiv.) were introduced to agueous medieaich recycle, after six recycles, a 77% yiel@afvas obtained (column 4,
Table 4).
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Scheme 2. The previously reported mechanism for the formatbguinazolinone.

Table 4. Recycling of the aqueous reaction mixtéire.

0
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Entry Cycle Yield (%) Yield (%)
1 1 92 89
2 2 96¢ 95’
3 3 85 ¢ 9
4 4 67¢ 9
5 5 - 87
6 6 - 77

Reaction conditions: 2-iodobenzoic acid (0.5 mmol), acetamidideobhloride (0.75 mmol), Cul (0.1 mmol), £5; (1 mmol), TPGS-750-M/D (2 wt%) at room temperature under a
nitrogen atmospher8isolated yield *Without addition of Cul’Extracted with EtOAc; aqueous medium used for next reaction.

To quantify the “green-nes$ of this process, we evaluated the environmentalf{Bprs'®, a green chemistry metric that
measures the efficiency in a chemical process,thareorganic solvent usage. Because of the completence of any organic
solvent in the reaction medium, the E factors of capper-catalyzed quinazolinone synthesis was @8lg (solvents used for
purification were not taken into account), which issignificant improvement over the process with Etdex 40 reported
previously’. Taking limited amounts of water present as theinmednto account, the E factors jump to 54.8, howeitedropped
to 11.8 in the second cycle of the medium.

Cul  Cs,CO4

2 wt % TPGS-750-M/H,O l o)
COOH NH rt, 12h
+ U NH
| NH, . HCI /)\
N
Cul  Cs,CO3 T
DMF (89 %)
rt, 12h



based on literature this work with recycle

total organic solvent 40 12.6 11.8
E Factors
aqueous workup included 40 54.8 1.8

3. Conclusion

A simple and highly efficient method was developed tioe copper-catalyzed coupling reactions of 2{bahzoic acids
derivatives with amidines and guanidines under greenditions. The reactions generated the correspgnduinazolinone
derivatives in good to excellent yields. The aquemicellar media can be recycled six times, andagsociated E factors imply
that this methodology increased overall level afegmess and provided an opportunity for the cocisbiu of diverse and useful
molecules in environment-friendly conditions.

4. Experimental section
4.1. General

All reactions were carried out under a nitrogen aphere. All commercially available reagents were usétout further
purification unless otherwise stated. The aqueolugisn of TPGS-750-M (2 wt %) is commercially avdila from Sigma-Aldrich.
Analytical thin layer chromatography (TLC) was penfied using Silica Gel GF254 plates (Rushan TaiyangcPest co, .ltd, 0.2
mm thick). Compounds were purified using smart flAs#%80S (YAMAZEN co, .Itd)."H and™C spectra were recorded on Varian
400 MHz and Bruker 600 MHz, respectively. Chemicaftstin '"H NMR spectra are reported in parts per million (pmm)thed
scale from an internal standard of DMSO-D6 (2.50 pdbdta are reported as follows: chemical shifppm), multiplicity (s =
singlet, d = doublet, t = triplet, m = multiplet; b Broad), coupling constant in hertz (Hz), anagmation. Chemical shifts ofC
NMR spectra are reported in ppm from the centrak gg@DMSO-D; (40.0 ppm) on thé scale. MS data was recorded on Agilent
Technologies 6120 quadrupole mass spectrometer.

4.2. Surfactant screening

A two-neck round bottom flask was charged with a magrstirrer, evacuated and backfilled with nitrog@ABromobenzoic
acid @La, 0.5 mmol, 101 mg) and acetamidine hydrochlor2i Q.75 mmol, 71 mg) in 2 wt % surfactant (3 mL) wadsled under
nitrogen atmosphere. After a 10-min stirring,@3; (1 mmol, 326 mg) was added to the flask. 15 miar|aCul (0.1 mmol, 19
mg) was added to the flask. The mixture was allowestitounder nitrogen atmosphere at the room tentperdor 12 h. After
completion of the reaction, the mixture was extrdatgth EtOAc (1 mL), and concentrated under reducessure. The residue
was purified by column chromatography on silicaughg petroleum ether/ethyl acetate (1:1) as eliseptovide3a.

4.3. Reaction conditions optimization

A two-neck round bottom flask was charged with a magrstirrer, evacuated and backfilled with nitrogerdept for entry 10
in Table 2). 2-Bromobenzoic acidg, 0.5 mmol, 101 mg) and acetamidine hydrochlorigg 0.75 mmol, 71 mg) in 2 wt %
TPGS-750-M (3 mL) were added under nitrogen atmosph&fter a 10-min stirring, base (1 mmol) was addedhe flask
(0.5mmol in entry 5 and 2.5mmol in entry 6, respety). 15-min later, catalyst (0.1 mmol) was addedhe flask (except for entry
7 in Table 2). The mixture was allowed to stir unditrogen atmosphere at the room temperature fdr. Bdter completion of the
reaction, the mixture was extracted with EtOAc (1 ndnd concentrated under reduced pressure. The eesids purified by
column chromatography on silica gel using petrolather/ethyl acetate (1:1) as eluent to proGae

4.4. Representative procedure

A two-neck round bottom flask was charged with a magn&tirrer, evacuated and backfilled with nitrog&ubstituted
2-halobenzoic acidl( 0.5 mmol) and amidine hydrochlorid2, .75 mmol) or bis(guanidine) sulpha 0.38 mmol) in 2 wt %
TPGS-750-M (3 mL) were added under nitrogen atmosgphiditer a 10-min stirring, GEO; (1 mmol, 326 mg) was added to the
flask. 15 min later, Cul (0.1 mmol, 19 mg) was adtiethe flask. The mixture was allowed to stir undigtogen atmosphere at the
shown temperature for 12 h. After completion of thaction, the mixture was extracted with EtOAc (1 ndr)d concentrated
under reduced pressure. The residue was purifiezbloynn chromatography on silica gel using petrolaiher/ethyl acetate (3:1
to 1:1) as eluent to provide the desired product.

4.5. Recycling study

A two-neck round bottom flask was charged with a magrsgirrer, evacuated and backfilled with nitrog2Adodobenzoic acid
(%i, 0.5 mmol, 124 mg) and acetamidine hydrochlorie .75 mmol, 71 mg) in 2 wt % TPGS-750-M (3 mL) wedeled under
nitrogen atmosphere. After a 10-min stirring,@3; (1 mmol, 326 mg) was added to the flask. 15 miar|aCul (0.1 mmol, 19
mg) was added to the flask. The mixture was allowestitounder nitrogen atmosphere at the room tentperdor 12 h. After
completion of the reaction, the mixture was extrdatéth EtOAc (1 mL), and concentrated under reduaesqure. The residue



was purified by column chromatography on silica ggihg petroleum ether/ethyl acetate (1:1) as elteeqrovide3a. (1) The
aqueous reaction medium was then subjected to @&gust identical reaction except for Cul, and thelecrepeated four times.
(2) The agueous reaction medium was then subjectadtsequent identical reaction, and the cycleatepesix times.

4.6. E factors calculations

Note: Using the density of each liquid at@5water = 1.00 g/ml; EtOAc = 0.897 g/ml; DMF = 0.94&/
Previous work:

Solvents: 3 ml DMF (2.844 g)

Product: 0.071g (89% yield)

2.844g waste

0.071g product = 40E Factor
Thiswork:
[1. Water NOT included as waste
Solvents: 1 ml EtOAc (897 mg)
Product:
First-cycle: 0.071g (89% yield)
Second-cycle: 0.0769g (95% vyield)
First-cycle
0.897g waste _
0.071g product — 12.6E Factor
Second-cycle
08979 waste — 11 8E Factor

0.076g product

[J. Water included as waste

Solvents: 3 ml HO (3 g), 1 ml EtOAc (897 mg)
Product:

First-cycle: 0.071g (89% yield)

Second-cycle: 0.076g (95% vyield)

First-cycle

3.897g waste

'0.071g product = 54.8E Factor

Second-cycle

0.897g waste

'0.076g product = 11.8E Factor
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Supporting Information

|. General Information
All reactions were carried out under a nitrogen caphere. All commercially

reagents were used without further purificationegsl otherwise stated. The aqueous
solution of TPGS-750-M (2 wt %) is commercially dsble from Sigma-Aldrich.
Analytical thin layer chromatography (TLC) was merhed using Silica Gel GF254
plates (Rushan Taiyang Desiccant co, .ltd, 0.2 fmickY. Compounds were purified
using smart flash Al-580S (YAMAZEN co, .ltd and**C spectra were recorded on
Varian 400 MHz and Bruker 600 MHz, respectively.e@tical shifts in'"H NMR
spectra are reported in parts per million (ppm)tbe 6 scale from an internal
standard of DMSO-p(2.50 ppm). Data are reported as follows: chenstegit ( 6
ppm), multiplicity (s = singlet, d = doublet, t = trgth m = multiplet, br = Broad),
coupling constant in hertz (Hz), and integratiohefical shifts of*C NMR spectra
are reported in ppm from the central peak of DMS£§4D.0 ppm) on thed scale.
MS data was recorded on Agilent Technologies 6128dgupole mass spectrometer.
ESI-HRMS (high resolution mass spectrometry) speeias obtained on AB SCIEX
TRIPLE TOF 5600nass spectrometer.

Il1. Sandard Procedures

i. Surfactant screening

A two-neck round bottom flask was charged with agn#ic stirrer, evacuated and
backfilled with nitrogen. 2-Bromobenzoic acida( 0.5 mmol, 101 mg) and
acetamidine hydrochlorided, 0.75 mmol, 71 mg) in 2 wt % surfactant (3 mL) wer
added under nitrogen atmosphere. After a 10-mimrgdi C2COz(1 mmol, 326 mg)

was added to the flask. 15 min later, Cul (0.1 mrit8l mg) was added to the flask.

The mixture was allowed to stir under nitrogen apitere at the room temperature



for 12 h. After completion of the reaction, the tabe was extracted with EtOAc (1
mL), and concentrated under reduced pressure. 8sidue was purified by column
chromatography on silica gel using petroleum eyl acetate (1:1) as eluent to

provide3a (see Table 1 in text).

ii. Reaction conditions optimization

A two-neck round bottom flask was charged with agn#ic stirrer, evacuated and
backfilled with nitrogen (except for entry 10 inllla 2). 2-Bromobenzoic acid g,
0.5 mmol, 101 mg) and acetamidine hydrochlorzee 0.75 mmol, 71 mg) in 2 wt %
TPGS-750-M (3 mL) were added under nitrogen atmesgphAfter a 10-min stirring,
base (1 mmol) was added to the flask (0.5mmol tnyeh and 2.5mmol in entry 6,
respectively. 15-min later, catalyst (0.1 mmol) was addedftask (except for entry
7 in Table 2). The mixture was allowed to stir undgrogen atmosphere at the room
temperature for 12 h. After completion of the reagtthe mixture was extracted with
EtOAc (1 mL), and concentrated under reduced pres3ine residue was purified by
column chromatography on silica gel using petroleetiner/ethyl acetate (1:1) as

eluent to provid&a (see Table 2 in text).

iii. Representative procedure

A two-neck round bottom flask was charged with agnwic stirrer, evacuated and
backfilled with nitrogen. Substituted 2-halobenzamd (@, 0.5 mmol) and amidine
hydrochloride 2, 0.75 mmol) or bis(guanidine) sulphat 0.38 mmol) in 2 wt %

TPGS-750-M (3 mL) were added under nitrogen atmesgbhAfter a 10-min stirring,

3



C=2C0s (1 mmol, 326 mg) was added to the flask. 15 miarJatul (0.1 mmol, 19 mg)
was added to the flask. The mixture was allowestitounder nitrogen atmosphere at
the shown temperature for 12 h (see Table 3 ir).t@&fter completion of the reaction,
the mixture was extracted with EtOAc (1 mL), anch@entrated under reduced
pressure. The residue was purified by column chtogmaphy on silica gel using

petroleum ether/ethyl acetate (3:1 to 1:1) as e¢lteeprovide the desired product.

iv. Recycling study

A two-neck round bottom flask was charged with agn#ic stirrer, evacuated and
backfilled with nitrogen. 2-lodobenzoic aciti,(0.5 mmol, 124 mg) and acetamidine
hydrochloride 2a, 0.75 mmol, 71 mg) in 2 wt % TPGS-750-M (3 mL) wexdded
under nitrogen atmosphere. After a 10-min stirri@gCOs (1 mmol, 326 mg) was
added to the flask. 15 min later, Cul (0.1 mmol,Mg) was added to the flask. The
mixture was allowed to stir under nitrogen atmoselst the room temperature for 12
h. After completion of the reaction, the mixturesaextracted with EtOAc (1 mL),
and concentrated under reduced pressure. The eesidis purified by column
chromatography on silica gel using petroleum eétleyl acetate (1:1) as eluent to
provide 3a. (1) The aqueous reaction medium was then subjected dobsequent
identical reaction except for Cul, and the cyclpeaed four timeq2) The aqueous
reaction medium was then subjected to a subseduemtical reaction, and the cycle

repeated six times, as summarized in Table 4 in tex

v. E factors calculations



Note: Using the density of each liquid at 25°C; avat 1.00 g/ml; EtOAc = 0.897

g/ml; DMF = 0.948 g/ml.
Previouswork:

Solvents:

3 ml DMF (2.844 g)
Product:

0.071g (89% yield)

2.844g waste __
0.071gproduct 40E Factor

Thiswork:
Water NOT included aswaste

Solvents:

1 ml EtOAc (897 mg)

Product:

First-cycle: 0.071g (89% vyield)
Second-cycle: 0.0769g (95% vyield)

First-cycle

0.897g waste _
0.071g product — 12.6E Factor

Second-cycle

0.897g waste __
0.076g product 11.8E Factor

Water included aswaste

Solvents:

3mlH0 (39)

1 ml EtOAc (897 mg)

Product:

First-cycle: 0.071g (89% yield)
Second-cycle: 0.0769g (95% vyield)

First-cycle



3.897g waste _
0071 product — 24-SE Factor

Second-cycle

0.897g waste __
0.076g product 11.8E Factor

[11. Compound Data

0
@fL NH
N/)\ 3a

2-Methylquinazolin-4(3H)-one (3a). Eluent: petroleum ether/ethyl acetate
(1:1). Yield 33 mg (41% using 2-chlorobenzoic aaglthe substrate); 66
mg (82% using 2-chlorobenzoic acid as the substateé(C); 64 mg
(80% using 2-chlorobenzoic acid as the substrag&l); 63 mg (79%
using 2-bromobenzoic acid as the substrate); 72 (8@ using
2-iodobenzoic acid as the substraté).NMR (DMSO-d6, 400 MHz) &
12.19 (s, 1H), 8.05 (d, 1H, J=7.9Hz), 7.75 (t, IH7.7Hz), 7.55 (d, 1H,
J=8.0Hz), 7.43 (t, 1H, J=7.5Hz), 2.33 (s, 3HE NMR (DMSOd6, 600
MHz) 6 162.1, 154.7, 149.4, 134.7, 127.0, 126.3, 12&1,11, 21.9. MS
(ESI) mvz 161.1 [M + HJ. Compound data match that previously

reported:



2-(tert-butyl)quinazolin-4(3H)-one (3b). Eluent: petroleum ether/ethyl acetate
(1:1). Yield 32 mg (32% using 2-chlorobenzoic aaglthe substrate); 67
mg (66% using 2-chlorobenzoic acid as the subs@tt®0C); 74 mg
(73% using 2-bromobenzoic acid as the substraté)m§ (86% using
2-iodobenzoic acid as the substrafé).NMR (DMSO-d6, 400 MHz) &
11.89 (s, 1H), 8.07 (d, 1H, J=7.6Hz), 7.76 (t, IH7.4Hz), 7.60 (d, 1H,
J=7.9Hz), 7.46 (t, 1H, J=7.2Hz), 1.33 (s, 9HL NMR (DMSOd6, 600
MHz) 6 163.1, 162.8, 148.8, 134.8, 127.8, 126.7, 12&1,11, 37.7, 28.3.
MS (ESI) mVz 203.1 [M + HJ. HRMS (ESI): calculated for [M + H]

CioH14N,0, 203.1179; observed, 203.1181.

(0]
L
N/)W
3c

2-Cyclopropylquinazolin-4(3H)-one (3c). Eluent: petroleum ether/ethyl
acetate (2:1). Yield 37 mg (40% using 2-chlorobénzacid as the
substrate); 66 mg (71% using 2-chlorobenzoic asidh& substrate at
50°C); 77 mg (83% using 2-bromobenzoic acid as thestsate); 85 mg
(91% using 2-iodobenzoic acid as the substraté)NMR (DMSO-d6,
400 MHz)$ 12.41 (s, 1H), 8.03 (d, 1H, J=7.8Hz), 7.70 (t, IH7.6Hz),
7.46 (d, 1H, J=8.2Hz), 7.38 (t, 1H, J=7.5Hz), 1(8% 1H), 1.04 (m, 4H).
3C NMR (DMSO46, 600 MHz)§ 162.1, 159.5, 149.6, 134.7, 126.9,
126.2, 125.8, 121.1, 13.9, 9.9. MS (ESI¥ 187.1 [M + HJ. Compound

data match that previously reporfed.
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(0]

T
3d

2-Phenylquinazolin-4(3H)-one (3d). Eluent: petroleum ether/ethyl acetate
(3:1). Yield 50 mg (45% using 2-chlorobenzoic aaglthe substrate); 83
mg (75% using 2-chlorobenzoic acid as the subs@tt®0C); 92 mg
(83% using 2-bromobenzoic acid as the substra@®g; g (93% using
2-iodobenzoic acid as the substrafé).NMR (DMSO-d6, 400 MHz) &
12.54 (s, 1H), 8.16 (m, 3H), 7.83 (t, 1H, J=7.6Hz)3 (d, 1H, J=8.1Hz),
7.55 (m, 4H).**C NMR (DMSO«d6, 600 MHz)§ 162.7, 152.8, 149.2,
135.1, 133.2, 131.9, 129.1, 128.2, 127.9, 127.6,3.2121.5. MS (ESI)
m/z 223.1 [M + HJ, 245.0 [M + Na]. Compound data match that

previously reported.

N 3e

6-fluoro-2-methylquinazolin-4(3H)-one  (3e). Eluent: petroleum
ether/ethyl acetate (1:1). Yield 68 mg (76%). NMR (DMSO-d6, 400
MHz) § 12.32 (s, 1H), 7.72 (d, 1H, J=8.9Hz), 7.65 (t, 4H8.8Hz), 2.32
(s, 3H).**C NMR (DMSOd6, 600 MHz)5 161.6, 160.8, 159.2, 154.2,

146.3, 129.9, 129.8, 123.3, 123.1, 122.3, 122.9,811110.6, 21.8. MS



(ESI) mz 179.1 [M + H]. HRMS (ESI): calculated for [M + H]
CoH-FN,O, 179.0615; observed, 179.0614.
g

N 3f
6-Chloro-2-methylquinazolin-4(3H)-one (3f). Eluent: petroleum ether/ethyl
acetate (1:1). Yield 79 mg (81%H NMR (DMSO-d6, 400 MHz) §
12.36 (s, 1H), 7.96 (s, 1H), 7.75 (d, 1H, J=8.7HZ5 (d, 1H, J=8.7Hz),
2.32 (s, 3H).**C NMR (DMSO«d6, 600 MHz)§ 161.2, 155.4, 148.1,

134.8, 130.5, 129.3, 125.1, 122.4, 21.9. MS (ESH 195.0 [M + HJ.

Compound data match that previously repofted.

o)
HsC\@LNH
N/)\ 39

2,6-dimethylquinazolin-4(3H)-one (3g). Eluent: petroleum ether/ethyl
acetate (1:1). Yield 74 mg (85%H NMR (DMSO-d6, 400 MHz) §
12.10 (s, 1H), 7.84 (s, 1H), 7.56 (d, 1H, J=8.1HZ4 (d, 1H, J=8.1Hz),
2.39 (s, 3H), 2.30 (s, 3HJ’C NMR (DMSOd6, 600 MHz)§ 162.1,
153.8, 147.5, 135.9, 135.8, 126.9, 125.5, 120.8,211.2. MS (ESljn'z
175.1 [M + H[I. HRMS (ESI): calculated for [M + H]CyoH10NO,

175.0866; observed, 175.0867.



0
HzCO\@fJ\NH
AN 3h

6-methoxy-2-methylquinazolin-4(3H)-one (3h). Eluent: petroleum
ether/ethyl acetate (1:1). Yield 80 mg (84%). NMR (DMSO-d6, 400
MHz) & 12.15 (s, 1H), 7.50 (d, 1H, J=8.8Hz), 7.44 (d, 3&R.0Hz), 7.35
(m, 1H), 3.83 (s, 3H), 2.30 (s, 3HJ}C NMR (DMSOd6, 600 MHz)&
162.0, 157.6, 152.3, 143.9, 128.7, 124.2, 121.8,21066.0, 21.7. MS
(ESI) mz 191.1 [M + H]. HRMS (ESI): calculated for [M + H]

CioH10N20O,, 191.0815; observed, 191.0815.

o)
OzN\@fJ\NH
N/)\ 3i

2-Methyl-6-nitroquinazolin-4(3H)-one (3i). Eluent: petroleum ether/ethyl
acetate (1:1). Yield 77 mg (75%H NMR (DMSO-d6, 400 MHz)$ 8.69

(d, 1H, J=2.4Hz), 8.45 (m, 1H), 7.69 (d, 1H, J=%PH2.37 (s, 3H)*C
NMR (DMSO-d6, 600 MHz)6 161.4, 158.9, 153.6, 144.8, 128.8, 128.7,
122.3, 121.1, 22.2. MS (ESHvz 206.0 [M + H[, 227.9 [M + Nal.

Compound data match that previously reported.

o]

Fac\dLNH
N/)\ 3

|

10



2-methyl-6-(trifluoromethyl)quinazolin-4(3H)-one  (3)). Eluent:
petroleum ether/ethyl acetate (1:1). Yield 83 m@%J. 'H NMR
(DMSO-d6, 400 MHz)5 8.27 (s, 1H), 8.02 (d, 1H, J=8.6Hz), 7.72 (d, 1H,
J=8.6Hz), 2.36 (s, 3H}’C NMR (DMSO+6, 600 MHz)5 161.5, 157.6,
151.9, 130.7, 128.6, 126.4, 126.2, 125.3, 123.6,1122.1. MS (ESI)
m/z 229.0 [M + HJ. HRMS (ESI): calculated for [M + H]C;H;FsN,0,

229.0583; observed, 229.0585.

(0]

NH

N/)\N/
I 3k

2-(dimethylamino)quinazolin-4(3H)-one (3k). Eluent: petroleum

ether/ethyl acetate (2:1). Yield 73 mg (77% usiAgdbbenzoic acid as
the substrate at 80). *H NMR (DMSO-d6, 400 MHz)5 11.04 (s, 1H),
7.88 (d, 1H, J=7.8Hz), 7.54 (t, 1H, J=7.6Hz), 7(891H), 7.09 (t, 1H,
J=7.3Hz), 3.08 (s, 6H}*C NMR (DMSOd6, 600 MHz)$ 163.5, 151.7,
151.4, 134.7, 126.3, 125.0, 121.9, 116.8, 37.8.(KS) nvz 190.1 [M +

H]*. HRMS (ESI): calculated for [M + H]C;oH11NsO, 190.0975;

observed, 190.0975.
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V. H and ®C NMR

2-Methylquinazolin-4(3H)-one (3a)
Proton NMR (DM SO-d6)
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2-(tert-butyl)quinazolin-4(3H)-one (3b)

Proton NMR (DM SO-d6)
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2-Cyclopropylquinazolin-4(3H)-one (3c)
Proton NMR (DM SO-d6)
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2-Phenylquinazolin-4(3H)-one (3d)
Proton NMR (DM SO-d6)
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6-fluoro-2-methylquinazolin-4(3H)-one (3e)
Proton NMR (DM SO-d6)
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6-Chloro-2-methylquinazolin-4(3H)-one (3f)
Proton NMR (DM SO-d6)
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2,6-dimethylquinazolin-4(3H)-one (39)
Proton NMR (DM SO-d6)
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6-methoxy-2-methylquinazolin-4(3H)-one (3h)
Proton NMR (DM SO-d6)
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2-Methyl-6-nitroquinazolin-4(3H)-one (3i)
Proton NMR (DM SO-d6)
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2-methyl-6-(trifluoromethyl)quinazolin-4(3H)-one (3j)
Proton NMR (DM SO-d6)
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2-(dimethylamino)quinazolin-4(3H)-one (3Kk)
Proton NMR (DM SO-d6)
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