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1. Introduction -one derivatives can easily be oxidized to theinggolin-4(3H)-
one analogues, which are also important biologicalttive
heterocycled. Regarding such prominent significance and
pharmaceutical utility, various procedures havenbeeused on
the construction of 2,3-dihydroquinazolini4{)-one scaffolds as
stated in literaturé®*® Among them, a more attractive and atom-
efficient strategy for preparation of these compisuis one-pot
three-component condensation of isatoic anhydiddenes and
aldehydes, which was firstly reported by Salehi amaiarkers in
2005™7?° Until now, numerous protocols have been developed
recently for the synthesis using catalysts inclgdiacidic
reagent$’ ™ lewis acids®>® nanoparticle¥§*® and metal
complexed”™® These reported methodologies produce good
results in many cases, whereas most of those prozedire
associated with different negative aspects, sudorgs reaction
times, low yields, harsh acidic conditions, tediousrk-up, use
of expensive reagents and toxic catalysts. Theotigmic liquids
was also reported for this conversiSi’ However, the
requirement of reaction media and narrow substistepe limit
the practical application in chemical industry. Tféfere, the
development of a simple, practical, efficient andieonmentally
benign approach  for  the preparation of  2,3-
dihydroquinazolinones is still favored.

N-heterocyclic molecules have attracted consideratition
in current synthetic chemistry owing to their immemslevance
in wide-ranging areas of medicinal chemistry, phawudicals,
agrochemicals, dyes and functional materidls. 2,3-
dihydroquinazolin-4{H)-ones are considered as the privileged
heterocyclic skeletons for drug design due to tadiroad range
of biological and pharmacological activities, sues anti-
inflammatory, antiviral, analgesic, antimicrobiaidaanticancer
activity (Fig. 1)>® Additionally, 2,3-dihydroquinazolin-4¢)

Fig. 1. Structures of pharmacologically active 2,3-dihyfirmazolin-4(H)- - ) . )
ones With the growing awareness of green and sustaindigmical

process, the use of alternative methods to peréyganic
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readily available based on our previous publicatian HPAIL
catalyzed organic reactiofs.*

At the onset of the research, the reaction of isaohydride,
aniline and benzaldehyde was selected as a modsglomand

Dihydroquinazolin-4(H)-ones.

synthesis under environmentally benign conditianiifocus’”
With this perspective, ionic liquids (ILs) haveratited more and
more interest as efficient and eco-friendly reatticatalysts
and/or media owing to their ease of recovery ange®u® In
particular, a family of heteropolyanion-based IEHPAILS) have
been obtained as new species of hybrid materialsobybining
Keggin heteropolyanions with ‘taskspecific’ ILs (TS) cations
containing special functional group’sThe distinctive properties
of HPAILs are high melting points, negligible vapqressure,
thermal stability and chemical stability due to thege volume
and high valence of heteropolyanions and hydrogerding net-
works®® So far, HPAILs have made significant contributidas
green chemistry and have been used widely as aactt
alternative for traditional reagefitS® because of their
operational simplicity, no toxicity, easy isolatiand reusability.
Therefore, HPAILs have been turned out to be a noaetlidate
for green and sustainable catalysts.
During the last few years, the potential of microw&vaVN)

energy have been well explored in organic synthasis non-
classical approach to enhanced yields in signiflgashort

reaction time§* > Actually, MW irradiation enables the use of a

wide variety of experimental conditions. However, fbeus is

now shifted to green and efficient procedure, thatMW

irradiation in conjunction with solvent-free conditis, which aim
for a straightforward process by simplifying the gwot recovery,
preventing waste generation as well as reducing peeational

costs>® Following our ongoing efforts to develop novel,ig#nt

and green methods for organic transformatfdns,herein we
report the synthesis of 2,3-dihydroquinazolinH)-ones through
MW-promoted one-pot three-component condensatioisaibic

anhydrides, amines and aldehydes (or ketones) tHr#gLs as

the catalysts under solvent-free conditions (Sch&me

2. Results and discussions

We initiated the investigation by employing the itgd N-
substituted imidazole, pyridine and triethylaminsdd HPAILs
(Fig. 2) as potential catalysts for this condemsativhich were

Fig. 2. N-substituted imidazole, pyrdine and triethylamir@ssed HPAILs.

isolated vyields was investigated to optimize the ctiea
conditions (Table 1). Firstly, control experimenisre performed
at room temperature and 80 with conventional heating in the
absence of any catalyst and additional solvent aadexpected,
poor yields were observed even after a prolongetticeatime of
12 h (Table 1, entries 1-2). Whereas addition ofd® % amount
of [MIMPS];PW,,0, to the reaction mixture at 68C with
conventional heating resulted in 2,3-diphenyl-2,3-
dihydroquinazolin-4(H)-one with moderate yield (Table 1, entry
3). The results revealed that HPAILs could defigitptomote
this reaction. In order to improve the yield, soatgustments to
the reaction conditions were made. To our delightewMW
heating was utilized at 6@, 80°C and 100C, it was shown that
the rate and yield of the reaction both increasadndtically with
80 °C as the prefered reaction temperature (Table tlieer8-5).

In addition, the amount of catalyst is importanttiie reaction
performance. Interestingly, the reaction was fountheé equally
efficient with 3 mol % amount of [MIMPSPW,,0,, (Table 1,
entry 6), while bringing down the catalyst loadindLtmol % led

Table 1.Optimization of the reaction conditions for three-
component condensation of isatoic anhydride, angéind

benzaldehydé.
o 0
” _Ph
@\)ki .+ PhNH, + pheHo conditions_ /Nk
N~ ~O N Ph
H H
1a 2a 3a 4a
Entry Temp Time Yield
Catalyst [mol %] (°C) (min) (%)°
1 R rt 720 trace
2 ) 60 720 10
3 [MIMPS]sPWi.040[2] 60 240,25 56,63
4 [MIMPS]sPWi-Os0[2] 80 126,15 75,86
5 [MIMPS]sPWi:040[2] 100 126,15 7%, 83
6 [MIMPS]sPW1,040[3] 80 15 86
7 [MIMPS]sPWi.040[1] 80 15 65
8 [MIMPS]sPWi-Os0[2] 80 15 48, 35,
28, 19,
58"
9 [MIMPS]sPM0o12040[2] 80 20 80
10 [PYPSEPW1:040[2] 80 15 aC
11 [PYPSIPM01,040 [2] 80 20 82
12 [TEAPS}PW;,0;4 [2] 80 25 75
13 [TEAPS}PMoi:Os0[2] 80 30 68

# Unless otherwise specified, all reactions wereri@drout with isatoic
anhydridela (2.0 mmol), aniline2a (2.4 mmol), benzaldehydda (2.4
mmol) and related catalyst under MW (700 W) andesat-free conditions in
a sealed glass pressure tube.

P Isolated yields based on isatoic anhydride.

¢ Conventional heating.

4 C,HsOH (1.0 mL) was used as solvent.

¢ CH:CN (1.0 mL) was used as solvent.

f1,4-Dioxane (1.0 mL) was used as solvent.

9 Toluene (1.0 mL) was used as solvent.

" H,O (1.0 mL) was used as solvent.



to a reduction in the yield to 65 % (Table 1, gr). Next, to
compare the solvent-free condition versus solvemdition,
various solvents with different polarities such agH{OH,
CH4CN, 1,4-dioxane, Toluene and® were test in this reactions.
As depicted in Table 1 entry 8, an obvious decressefound in
the yield with any solvent in the condensation. Ttiencatalytic
activities of other related HPAILs catalysts prepagadier were
screened (Table 1 entries 9-13), more efficienulteswere
observed by switching the catalyst from MIMPS andAPS
species to PyPS species. Furthermore, in the dasatalysts
combining with different heteropolyanions the result
demonstrated that PMD,, was more active than PNQ,
HPAILs. Finally, the optimized condition was shown ngsi2
mol% of [PyPSJPW,,04 under MW and solvent-free conditions
at 80°C affording 2,3-diphenyl-2,3-dihydroquinazolini4{)-one

in 90% vyield (Table 1, entry 10).

In order to explore the scope and limitation ofstlhree-
component process, the reactions of diverse isatoftydrides,
amines and aldehydes (or ketones) were conductedr uhe
optimized conditions. In general, a wide range ofime
dihydroquinazolinonesda-33c were obtained in moderate to
excellent yields in all the cases within 10 to 2% mnitially, as
illustrated in Table 2, when isatoic anhydride amt4aldehyde
were employed, reactions of aromatic amines beaglagtron-
donating groups on the aryl nucleus afforded nredditi higher
reactivity than those bearing electron-withdrawingirgerparts
(Table 2,4a-4g). And the heteroaromatic amines,
pyridin-2-amine, thiazol-2-amine and berdjtiiiazol-2-amine,
were found equally competent for the reaction arel dbsired
products were furnished in good yields (Table 4h-4j).
Moreover, aliphatic amines and ammonium acetatem@mie
source) were found to be effective substrates afatdafd the
respective  2,3-dihydroquinazolin{)-one derivatives in
excellent yields and short reaction times (Tabldk24n). The
results can be explained that the stronger nuclécigbs of
amines could be beneficial for the transformation.

Subsequently, this protocol was surveyed with aetarof
aldehydes (or ketones) to further demonstratedtemmlity. The
results shown that the reaction was compatible wivharaety of
substituents (Me, OMe, F, ClI, Br, NOCO,Me, CN and CE) on
the aryl aldehyde moiety, which are very importamctional
units for post-diversification in pharmaceutical eofistry. It
should be noted that the electronic effect and tjposiof the
substituents on the phenyl rings seemed to hawstairc but not
strong influence on this reaction, and reactionsaofmatic
aldehydes possessing electron-rich substituentsrdzid little
better yields than those possessing the electrongabstituents
(Table 2, entriesba—184d). Satisfactorily, the reactions of aryl
aldehydes containing heteroatom,
pyridinecarboxaldehyde and thiophenecarboxaldehydes well
tolerated and furnished the corresponding prodaag®od yields
(Table 2, entries19a-218). While 3-phenylpropanal as an
example of aliphatic aldehydes was checked undestndard
conditions, 2-amino-N-phenylbenzamide was the onlydpct
(Table 2,223. However, with regard to the reactivities of
ketones, lower isolated yields and longer reactiomes were
achieved as compared to the aldehydes substratade(T,
entries22a-23a).

In order to enrich the diversity of the productrdity, further
extension of this transformation to different sitbgtd isatoic

3
Table 2. HPAIL catalyzed three-component condensation of
isatoic anhydrides amines and aldehydes (or ke)dne

2

[PyPS]3PW12040(2 mol%)

R5 MW, Solvent-Free, 80 °C R'[

including

such as

1 2 3 432
Product: time (min)/yield (98)
Ph
{ ! CL
ij;)\ljh H)\Ph H)\Ph
4a: 15/90 4b: 15/92 4c: 15/89
0 /©/OMG o /©/C| 0 /©/N02
Ly O 5!
N)\Ph N)\Ph H)\Ph
4d: 15/93 de 15/85 4f 20178
0 0 = o s
) 0 b
aolevagiioe i
H)\Ph ”)\ph N Ph
4q: 20/80 4h: 20/82 4i: 20/78
5 S@ 0 0
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NN NEhpn (jLN et
AN A N)\Ph
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4j: 30/76 2K10/87 41: 10/88
2 O i i
.Ph
oy oy, O
N
N Nkph N
H H /
4m: 10/85 4n% 10/92 Sa 15/90
(o] (0] (0]
©\)kN,Ph ©\)kN,Ph dNPh
oM
OMe MeQ
6a 15/88 7a 15/86 8a 15/85
(0] (o] o]
dN/Ph dj\N,Ph ©\)kN,Ph
o, Yo, v
F cl Br
9a 20/88 10a 20/85 11la 20/85
(o] (e} A\ (o] [o]
@\)KNQ @N,Ph d“lph
SSRGS NCEENNg P
H H H
Br Br
11b: 20/82 12a 20/83 13a 20/81
(0] [0} (0]
©\)kN,Ph @N,Ph WP
do, S, o
NO, COMe CN
14a 25/75 15a 20/81 16a 20/80
(0] (0] (e}
de,Ph @N/Ph ‘ dN,Ph
0, Ty NG
CF.
17a 20085 18a20/78 19a 20/84
0 0 o)
cot. L @%
N X S Ph
g P ﬁ)\E/)
20a 20/87 21a 20/77 224" 25/-




4 Tetrahedron

(0] (0] O
CﬁkN,Ph kaN,Ph \kaN,Ph
N/E] N/O N)\Ph
H H H
23a 25/69 24a 25/63 25a 15/90
(0] 9 0]
N
N)\ph OMe “)\QCFS MeO N "Ph
Me H 26b: 10/82 27a 15/86
26a 15/91
(o] o (@)
F\(jL)N\,Ph FﬁNAph cl NP
Se e UL
28a 15/83 29a 10/89 30a 15/85
0 (¢] (0]
d,«@ Br\cka,Ph CﬁLNPh
¢ NJ\Q H)\F’h N)\Ph
F
31a 15/80 32a 15/88 332 25/68

0]

Hhon e
oy, O

Cl
33hb: 25/71 33c 25/75

& Unless otherwise specified, all reactions wererie@rout with isatoic
anhydridesl (2.0 mmol), amineg (2.4 mmol), aldehyde3 (or ketones) (2.4

0 0
o) . _Ph
/§ + PhNH, __ [PYPS]sPW15040(2 mol%) H (eqn. 1)
Ne MW, Solvent-Free, 80 °C, 15min
H 90% yield
(¢]
Ph o
N~ [PyPS]3PW42040(2 mol%)
CfLH + PhCHO : )\ (eq" 2
NH MW, Solvent-Free, 80 °C, 15min
2 88% yield
(¢]
@i * PhCHO [PyPS]sPW12040(2 mol%) no reacrion (eqn. 3)
N Yo MW, Solvent-Free, 80 °C, 15min
H
PyPS]13PW2040(2 mol% _N Ph
PhNH, + PhCHO [PyPS]sPW12040( b) Ph Y (eqn. 4)

MW, Solvent-Free, 80 °C, 15min

PyPSCI(6 mol%) (:\HL
(e} MW Solvent-Free, )\ (eqn. 5)

80 °C, 15min
(:L)J\i + PhNH, * PhCHO— 89% yleld
NEe

: H3PW12040(2 mol% (:\HL

MW, MW, Solvent-Free, . Free, )\ (eqn. 6)

80 °C, 15min

82% yleld
Scheme 2Control experiments for the mechanism study.

reaction mixture via simple centrifugation or réition, washed
with ethyl acetate to remove traces of the previoesction

mmol) and [PyPSPW.:Os0 (2 mol %) under MW (700 W) and solvent-free mixture and then dried. The recovered catalyst wassed

conditions at 80C in a sealed glass pressure tube.

® |solated yields based on isatoic anhydrides.

¢ Ammonium acetate was used as ammonia source.
4 2-Amino-N-phenylbenzamide was the only product.

anhydrides was performed. It is pleased to find teious
functional groups (Me, OMe, F, Cl and Br) in diffateositions
of isatoic anhydride could be well tolerated withstipirotocol,
affording the desired products in good yields (€aB| entries

directly for further four runs in the same reactiéws is evident
from Fig. 3, the catalyst can be reused withoutegipble loss of
catalytic efficiency. Furthermore, the recycled PBEPW; 50,
catalyst was characterized and the results indicatieel
maintaining of the original structure (detailed cfp& in
Supplementary Material). The slight decrease in dbserved
yield is probably attributed to inadequate recowarthe catalyst
due to the attrition during filtration. Thus, tharoved the

25a-323). Additionally, when N-Methylisatoic anhydride was robustness of HPAILs and their reusability in thisation.

introduced as substrate, the desired 2,3-dihydraquilin-4(H)-
one derivatives were obtained in moderate yieldsbl€ra?,

According to the mechanism suggested by previousrte
“9 one of the possible intermediates for the reactimght be 2-

entries33a-339). Finally, the above results proved the generalityaminobenzamide derivatives. In order to elucidhi teaction

of this method access to multisubstituted 2,3-dibgdinazolin-
4(1H)-one derivatives.

In the view of sustainable chemistry, another digtishing
feature of HPAILs catalyzed process is recovery augability,
the potential recycling of HPAILs was investigatedngsthe
model reaction of isatoic anhydride, aniline anchzzédehyde.
Upon accomplishment of the reaction in the frist, toot EtOAc
was added to dissolve the organic products. Aftgonaus
stirring, [PyPSJPW,,0,40 can be easily separated from the

30
-
90 87

84

00
(5]

82 81

o0
(=]

Yield (%)

|
(%3]

~
(=]

1 2 3 1 5
Number of Cycles

Fig. 3. Reusability studies of the catalyst for the one-fhowee-component
condensation.

mechanism of this one-pot three-component condiemsatome
control experiments were performed. Firstly, 2-arf\o
phenylbenzamide was successfully prepared fromehetion of
isatoic anhydride with aniline under the standardhdition
(Scheme 2, eqn (1)), which is consistent with repartshe
literature’® Secondly, when 2-amino-N-phenylbenzamide reacted
with benzaldehyde, the corresponding 2,3-dihydroagotin-
4(1H)-one product was formed in the presence of
[PYPSEPW,,0,4 (Scheme 2, eqn (2) ). In addition, the reactions
of isatoic anhydride with benzaldehyde and anilinghw
benzaldehyde did not proceed to 2,3-dihydroquinazt(1H)-
one under the same conditions (Scheme 2, eqn (Bean (4)).
Thus, the results revealed that the 2-amino-N-plemgamide
should be absolutely the key intermediate. In aaljtto further
understand the catalytic effect of [PyERBMN,,O4, the PyPS
cation and the PWO,, anion were used respectively as the
catalyst under the same conditons. As shown in Sel&eagn (5)
and egn (6), the yields were almost comparable wtSEI| and
[PYPSEPW,,0,40, While H;PW;,0,4, exhibited the relatively lower
catalytic activity. It was implied that no signifitacoordination

of cation and anion was observed, and the PyPSncplayed an
important role in the catalytic reaction as well.
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On the basis of the points mentioned above, a redad®n
mechanism for the preparation of 2,3-dihydroquitiazé(1H)-
one derivatives using HPAILs is proposed in Fignitidlly, the
activation of carbonyl of isatoic anhydride (I) aNe-H bond in
amine are achieved via coordination with the aminaation and
sulfonic group in the HPAIL cation respectively tooguce a
reactive intermediatdl(). Subsequently, N-nucleophilic primary
amine attack on the carbonyl unit and ring openfiogn a
dipolar adductI(l ), which in turn generates intermediat¥
via decarboxylation. Upon the proton transfer reextithe key
intermediate 2-amino-N-substituted benzamiw@ is afforded.
Afterwards, the HPAIL cation activate carbonyl of alged (or
ketone) and N-H bond in 2-aminobenzami®¥g (espectively,
followed by addition of the amine to the carbonyibea to result
in the formation of the dipolar adducyl(. Finally, the proton
transfer leads to intermedia¢l , which in turn affords the target
productVIll by a ring closure via dehydration.

Finally, in order to show the advantages of thegmework in

Table 3.Comparison of [PyP $PW;,0,40 with other reported
catalysts in the reaction of isatoic anhydridelia@iand
benzaldehyde.

Entry Catalyst Conditions Time Ref.
(min)/Yield (%)
1 PTSA- Ethanol, 80 °C  390/82 22
paraformaldehyde
copolymer
2 EDDA H,0, 100 °C 300/94 23
Citric acid HO, 80 °C 90/77 24
4 Solvent-free, 28/90 29
Starch sulfate 100 °C
5 SiO-FeCj Solvent-free,  27/89 32
80 °C
6 H:PO—AIL,O3 Solvent-free,  30/91 33
100 °C
7 FeO, nanoparticle KD, 100 °C 120/80 37
8 CuO nanoparticle ~ Aqueous 180/85 41
ethanol, reflux
9 Nano-InrOs Aqueous 240/87 42
ethanol, 80 °C
10 Aluminum Aqueous 90/90 48
methanesulfonate ethanol, reflux
11 Copper Aqueous 90/91 49
benzenesulfonate ethanol, reflux
12 [PyPSsPW1;,040 Solven-free, 15/9( This
MW, 80 °C work

5

comparison with some other reported catalysts, aévesults

for the preparation of 2,3-dihydroquinazolin-#{jtones from the
model reaction of isatoic anhydridda, aniline 2a and
benzaldehyde3a were summarized. As shown in Table 3, the
[PYyPSEPW;,04 (Table 3, entry 12) gives better yields or shorter
reaction times than other catalysts.

3. Conclusion

In  conclusion, the MW-promoted syhthesis of 2,3-
dihydroquinazolin-4{H)-one  family via one-pot three-
component condensation of isatoic anhydrides, asninad
aldehydes (or ketones) using HPAILs as catalyshti®duced.
Compared to previous reported methodologies, thesemt
procedure offers several advantages, such as sioggeations,
short reaction times, environmental compatibilitgusability of
catalyst and the compatibility with various funci@ groups. It is
expected that this method could find extensiveiapfibns in the
synthesis of many biologically active derivatives.

4. Experimental section
4.1.General methods

Reagent grade solvents were used for extraction,
recrystallization and flash chromatography. All stbemmercial
reagents were used as received without additionafigation.
The progress of reactions were checked by analytigatlayer
chromatography (TLC, silica gel 60 F-254 plates) nggiao
Haiyang Chemical Co., Ltd, Qingdao, Shandong, Chiihg
plates were visualized first with UV illumination folled by
iodine or phosphomolybdic acid hydrate. Column
chromatography was performed using silica gel (200-Besh)
(Qingdao Haiyang Chemical Co., Ltd, Qingdao, Shandong,
China). NMR spectra were obtained using BRUKER AVANCE
Il instrument.'"H NMR spectra were recorded at 300 MHz or
400 MHz and are reported in parts per million (ppn)thed
scale relative to tetramethylsilane (TMS) as aerimal standard.
%C NMR spectra were recorded at 75 MHz or 100 MHz ard ar
reported in parts per million (ppm) on tldescale relative to
CDCl; (6 77.16) and DMSQk (6 39.52). Multiplicities are
indicated as the following : s, singlet; d, doublgttriplet; q,
quartet; m, multiplet; dd, doubled doublet; tdpled doublet; br,
broad. Coupling constants yalues) where noted are quoted in
hertz. Mass spectra were obtained using Agilent (ESI)
instrument (Agilent Technologies Co., Ltd, Santarg|leCalif.
USA). MW-promoted heating was obtained using MAS-II
instrument manufactured by Shanghai Sineo Microwave
Chemistry Technology Co., Ltd. The melting point was
uncorrected.

4.2.General Procedure for the Synthesis of HPAILs

To a mixture of toluene (30 mL) and 1,3-propanefosd
(0.10 mol, 12.2 g) in a 100 mL round bottomed flasis added
pyridine (0.11 mol, 8.7 g, 8.9 mL). The reactionxtaie was
stirred for 24 h at 56C under a nitrogen atmosphere until a white
precipitate (PyPS) was formed. After the completibmeaction,
it was cooled to room temperature. After filtratiovashing with
diethyl ether and drying in a vacuum, PyPS was obthi Then,
PyPS (0.09 mol, 18.1 g) was added to an aqueousicsolof
H3sPW;5040 (0.03 mol, 86.4 g) and then the mixture was stiaed
room temperature for 24 h. Finally, the solution wexsoved in
vacuum to give the HPAIL product [PyRBW,,0, as a solid.
Thus [PYPSPMO0,,04, [MIMPS]5PW,50.q,
[MIMPS]3PM0,,040, [TEAPSEPW,,0,4 and [TEAPS]PMO0,,049
were prepared using according starting materials.
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4.2.1.1-Methyl-3-(3-sulfopropyl)imidazoleMI MPS) White solid. Mp: 185.5-187.8 °C; IR (KBr) : 3440485,
White solid. Mp: 55.5-58.8 °C; IR (KBr) : 3433, 322944, 1460, 1400, 1230, 1170, 1080, 978, 893, 810;cii NMR (400

1631, 1487, 1328, 1197, 1099, 775, 687, 604, 582,chi"; 'H ~ MHz, D,0) ¢ 3.29-3.28 (m, 8H), 2.98-2.93 (m, 2H), 2.17-2.01 (m,

NMR (400 MHz, DO) § 8.71 (s, 1H), 7.48 (s, 1H), 7.41 (s, 1H), 2H), 1.28-1.25 (m, 9H);’C NMR (100 MHz, RO) ¢ 60.2, 52.9,

4.32 (t,J = 7.2 Hz, 2H), 3.86 (s, 3H), 2.88 (t= 7.2 Hz, 2H), 48.0,24.3, 6.7; HRMS Calcd fork,,NO;S (M + H): 224.1315;

2.31-2.24 (m, 2H);°C NMR (100 MHz, QO) ¢ 136.2, 123.8, Found: 224.1318.

1222, 47.8, 47.3, 35.8, 25.1; HRMS Calcd foHEN,0:S M+ 4 5 g Triethyl-(3-sulfopropyl)aminium

H+): 2050641, Found: 205.0645. hosphomolybdate[(I'EAPS]3PM012040)
4.2.2.1-(3-Sulfopropyl)pyridine RyPS). Green solid. Mp: 165.5-167.8 °&4 NMR (400 MHz, BO) ¢

White solid. Mp: 62.5-64.8 °C; IR (KBr) : 3443, 353103, 3.37-3.21 (m, 8H), 2.97-2.87 (m, 2H), 2.16-2.06 (H),21.28-
1572, 1459, 1184, 1010, 842, 780, 654, 601, 528 cthNMR  1.25 (M, 9H);°C NMR (100 MHz, QO) 6 60.2, 52.9, 48.0, 24.3,
(400 MHz, DO) ¢ 8.86 (d,J = 6.0 Hz, 2H), 8.53 () = 7.8 Hz, 6.7; HRMS Calcd for ¢H,,NO;S (M + H": 224.1315; Found:
1H), 8.06 (tJ = 7.6 Hz, 2H), 4.75 (] = 7.2 Hz, 2H), 2.95 (=  224.1318.

3
7.2 Hz, 2H), 2.47-2.40 (m, 2HJ}C NMR (100 MHz, DO) & 4 3 General procedure for the synthesis 2,3-dihydrocgitia-
146.0, 1445, 1285, 60.0, 47.1, 26.2; HRMS Calcd 04011 ones

CgH,NO5S (M + HY): 202.0532; Found: 202.0534.
. . To a mixture of isatoic anhydride (2 mmol), ami@et(mmol)
4.2.3..TnthyI-(.S-sulfoproopél/l)amlneT(EAPS) and aldehyde (or ketone) (2.4 mmol) in a 15 mL gjlpessure
White solid. Mp: 48.5-49.8 °CH NMR (400 MHz, DO) 6 e was added [PyPSWi:0.0 (0.14 g, 0.04 mmol). After the

3.27 (q,J = 7.2 Hz, 8H)é 2.93 () = 7.2 Hz, 2H), 2.10-2.06 (m, pressure tube was closed, the reaction mixture vitmsdsat 80
2H), 1.27-1.20.(m, 9H);"C NMR (100 MHz, DO) ¢ ?2-71 47-3’_ °C under MW (700 W). The progress of the reactionlatdoe
46.7,17.3, 8.3; HRMS Calcd forl;;NO:S (M + H): 224.1315;  yonitored by TLC. After the reaction is completdue mixture

Found: 224.1318. was diluted with hot ethyl acetate (30 mL) with stigrifor 30
4.2.4.1-Methyl-3-(3-sulfopropyl)imidazolium min. After filtration, the filtrate was evaporateddathe residue
phosphotungstate[M1 MPS]3;PW;,0.0) was directly purified by recrystallization or column

White solid. Mp: 119.5-120.8 °C: IR (KBr) : 3417147 chromatography to give the desired product. Anditiseluble
1636, 1571, 1459, 1418, 1173’ 1080, 980, 897, Bm,le, 1H [PyPS];PW12040 Catalyst was recovered. After Washlng with

NMR (400 MHz, DO) d 8.68 (s, 1H), 7.55 (s, 1H), 7.51 (s, 1H), ethyl acetate (10 mL) to remove traces of the puvireaction
4.42 (,J = 7.2 Hz, 2H), 4.02 (s, 3H), 2.91 (= 7.2 Hz, 2H), mixture and then drying under vacuum, the recovered
2.36-2.28 (m, 2H)3C NMR (100 MHz, DO) ¢ 135.9, 124.2, [PYPSIPWi;:04 catalyst could be used for further runs for the
122.6, 48.1, 47.4, 36.1, 25.3; HRMS Calcd foHGN,O;S (M +  Same reaction.
H"): 205.0641; Found: 205.0645. 4.3.1.2,3-Diphenyl-2,3-dihydroquinazolin-4(1H)-
4.2.5.1-Methyl-3-(3-sulfopropyl)imidazolium one (@a)
hosphomolybdate[1 MPS]3PM0;,0.40) White solid. Mp: 207.3-209.1 °CH NMR (400 MHz, CDC})
Green solid. Mp 105.5-108.8 °C; IR (KBr) : 3422,49] 07.93 (d,J = 6.8 Hz, lH), 7.29-7.24 (m, 2H), 7.21-7.14 (m, 6H),
3100, 1630, 1569, 1454, 1405, 1217, 1171, 1059, 883, 796, /-11-7.09 (M3H), 6.79 (tJ = 6.8 Hz, 1H), 6.53 (d] = 7.6 Hz,
610, 504 crit; *H NMR (400 MHz, DO) 4 8.63 (s, 1H), 7.48 (s, L1H). 6.00 (s, 1H), 4.82 (brs, 1HJC NMR (100 MHz, CDC)) &
1H). 7.42 (s. 1H), 4.35 (brs, 2H), 3.92 (s, 3H), 2(Bs, 2H) 1633, 1455, 140.7, 140.0, 134.0, 129.2, 129.8,02128.8,
2.26 (brs, 2H)°C NMR (100 MHz, DO) 5 136.3, 124.3, 122.6, 127.1,126.9,126.8, 119.7, 117.0, 115.0, 74.8; HROARd for
48.2, 47.4, 36.1, 25.3; HRMS Calcd fopfGN,0:S (M + H):  CatiNzO (M + H): 301.1335; Found: 301.1339.
205.0641; Found: 205.0643. 4.3.2.2-Phenyl-3-(p-tolyl)-2,3-dihydroquinazolin-
4.2.6.1-(3-Sulfopropyl)pyridinium 4(1H)-one @b)
phosphotungstate[PyPS]3PW,,040) White solid. Mp: 214.2-216.2 °CH NMR (400 MHz, CDCJ))
White solid. Mp: 142.5-145.8 °C; IR (KBr) : 34091&, ¢ 7-92(dJ=7.6 Hz, 1H), 7.26-7.25 (m, 2H), 7.21-7.18 (m, 4H),
3068, 1633, 1488, 1220, 1182, 1079, 1042, 978, 806, 681, 697 (brsAH), 6.77 (1 = 7.2 Hz, 1H), 6.51 (d] = 8.0 Hz, 1H),
595, 521 crit, *H NMR (400 MHz, DO)  8.87 (brs, 2H), 8.59 5:95 (S, 1H), 4.94 (brs, 1H), 2.18 (s, 3H)C NMR (100 MHz,
(brs, 1H), 8.11 (brs, 2H), 4.78 (brs, 2H), 2.97 (8is), 2.46 (brs, CDCly) ¢ 163.3, 145.5, 140.0, 138.0, 136.7, 133.9, 129.6,0,2
26.2; HRMS Calcd for gHi,NO,S (M + H): 202.0532; Found: HRMS Caled for GHiNO (M + H): 315.1492; Found:

202.0535. 315.1493.
4.2.7.1-(3-Sulfopropyl)pyridinium 4.3.3.2-Phenyl-3-(o-tolyl)-2,3-dihydroquinazolin-
hosphomolybdate[PyPS]sPM0;,0.0) 4(1H)-one ¢c)

Gl’een SO|Id Mp 1425'1458 oc' IR (KBI’) 34211630 Whlte SO|Id. Mp. 216.2'218.2 odH NMR (400 MHZ, CDq)
1633, 1488, 1181, 1062, 1044, 957, 880, 795, 688, 605 crit; ¢ 8-00 (d.J=7.2 Hz, 1H), 7.29-7.26 (m, 5H), 7.20-7.12 (m, 3H),
1H NMR (400 MHZ, QO) 5 8.87 (brs, ZH), 8.67 (U =72 HZ, 6.99 (t,J =76 HZ,lH), 6.88 (t,.] =7.6 Hz, lH), 6.74 (CU =76
1H), 8.20 (t,J =72 HZ, ZH), 4.82 (U =72 HZ, 2H), 2.98 (U — Hz, 1H),1§59 (d,] =76 Hz, lH), 5.77 (S, 1H), 4.78 (S, 1H), 2.39
7.2 Hz, 2H), 2.51-2.43 (m’ ZHj,BC NMR (100 MHz, QO) S (S, 3H); C NMR (100 MHz, CDQJ) 0 162.5, 145.7, 140.3,
1464, 1443, 1200, 603 473, 265 HRMS Calcd fol39.3, 1357, 1339, 131.2, 129.6, 129.3, 128.8,512128.0,
CaHLNO,S (M + HY: 202.0532: Found: 202 0536, 126.7, 126.5, 119.5, 116.5, 114.7, 74.6, 18.3; HRB4gd for

C,H1NLO (M + HY): 315.1492; Found: 315.1495.
4.2.8.Triethyl-(3-sulfopropyl)aminium

phosphotungstate[TEAPS]sPW;,0.,) 4.3.4.3-(4-Methoxyphenyl)-2-phenyl-2,3-
dihydroquinazolin-4(1H)-one4d)



White solid. Mp: 117.3-119.3 °CH NMR (400 MHz, CDCJ)

7
White soild. Mp: 158.3-161.4 °C'*H NMR (400 MHz,

§8.00 (d,J = 7.6 Hz, 1H), 7.36-7.32 (m, 2H), 7.30-7.26 (m, 4H), CDCL) & 8.02 (d,J = 7.6 Hz, 1H), 7.85 (dJ = 8.0 Hz, 1H), 7.78

7.06 (d,J = 8.8 Hz, 2H), 6.86 (1) = 7.6 Hz, 1H), 6.77 (d] = 8.8

Hz, 2H), 6.59 (dJ = 8.0 Hz, 1H), 6.03 (s, 1H), 5.13 (brs, 1H),

3.72 (s, 3H)X*C NMR (100 MHz, CDC)) 6 163.5, 158.3, 145.6,
140.0, 133.9, 133.3, 129.1, 128.8, 128.6, 127.(5.112119.5,
116.6, 114.8, 114.3, 75.2, 55.5; HRMS Calcd feiHgN,0;, (M
+ H": 331.1441; Found: 331.1444.

4.3.5.3-(4-Chlorophenyl)-2-phenyl-2,3-
dihydroquinazolin-4(1H)-one4g)
White solid. Mp: 133.3-135.3 °CH NMR (400 MHz, CDC}))

§8.07 (d,J = 7.2 Hz, 1H), 7.39-7.33 (m, 3H), 7.28-7.23 (m, 3H),

7.18-7.16 (m, 2H), 7.05 (d} = 8.4 Hz, 2H), 6.95 (tJ = 7.6 Hz,
1H), 6.83 (d,J = 8.0 Hz, 1H), 5.77 (s, 1H), 5.08 (brs, 1HC

NMR (100 MHz, CDC)) ¢ 162.5, 146.5, 138.3, 136.7, 134.3,

129.3, 129.1, 128.8, 128.2, 128.0, 127.5, 126.70.3,2119.5,
115.9, 78.1; HRMS Calcd for,g84,sCIN,O (M + H"): 335.0946;
Found: 335.0948.

4.3.6.3-(4-Nitrophenyl)-2-phenyl-2,3-
dihydroquinazolin-4(1H)-one4f)

White solid. Mp: 133.3-135.3 °CH NMR (400 MHz, CDC))
0 8.12 (d,J = 7.2 Hz, 1H), 8.08 (d] = 8.8 Hz, 2H), 7.62 (1] =

7.6 Hz, 1H), 7.48 (t) = 7.6 Hz, 1H), 7.40-7.30 (m, 6H), 6.57 (d,

J = 8.8 Hz, 2H), 6.15 (s, 1H), 4.92 (brs, 1H}C NMR (100

(d, J=8.0 Hz, 1H), 7.72 (s, 1H), 7.47 §t= 7.6 Hz, 1H), 7.42 (t,
J = 7.6 Hz, 1H), 7.37-7.35 (m, 2H), 7.31 §t= 7.6 Hz, 1H),
7.22-7.20 (m, 3H), 6.90 (8 = 7.6 Hz, 1H), 6.80 (1) = 8.0 Hz,
1H), 5.33 (brs, 1H)**C NMR (100 MHz, CDGJ)) § 162.1, 158.3,
148.3, 145.4, 139.4, 135.3, 133.5, 130.2, 129.8.812128.6,
126.2, 126.1, 124.1, 121.4, 121.3, 120.4, 116.39;6BRMS
Calcd for G,H,N;OS (M + H): 358.1009; Found: 358.1007.

4.3.11.3-Phenethyl-2-phenyl-2,3-
dihydroquinazolin-4(1H)-one4k)

White solid. Mp: 178.3-179.1 °CH NMR (400 MHz, CDCJ)
57.91 (d,J = 7.6 Hz, 1H), 7.28 (s, 5H), 7.20-7.17 (m, 4H), 7.04
(d,J = 7.2 Hz, 2H), 6.79 (t) = 7.6 Hz, 1H), 6.46 (d] = 8.0 Hz,
1H), 5.48 (s, 1H), 4.39 (brs, 1H), 4.02-3.94 (m, 1HY822.85
(m, 2H), 2.75-2.68 (m, 1H)**C NMR (100 MHz, CDG)) ¢
163.4, 145.3, 139.6, 139.3, 133.6, 129.6, 129.8.(12128.6,
128.5, 127.0, 126.5, 119.5, 116.3, 114.5, 73.11,434.3; HRMS
Calcd for G,H,;N,O (M + H): 329.1648; Found: 329.1649.

4.3.12.3-Octyl-2-phenyl-2,3-dihydroquinazolin-
4(1H)-one @)

White solid. Mp: 148.3-150.3 °CH NMR (400 MHz, CDC))
0 7.95 (d,J =7.6 Hz, 1H), 7.38-7.33 (m, 5H), 7.22 Jt 7.6 Hz,
1H), 6.83 (t,J = 7.6 Hz, 1H), 6.51 (dJ = 8.0 Hz, 1H), 5.74 (s,

MHz, CDCk) ¢ 171.7, 165.4, 152.2, 146.7, 138.4, 137.5, 133.91H), 4.56 (s, 1H), 3.98-3.91 (m, 1H), 2.79-2.72 (m, ,1Hp2-

130.3, 129.3, 129.1, 128.6, 128.0, 127.5, 126.8,.51177.4;
HRMS Calcd for GgH;N;O; (M + H): 346.1186; Found:
346.1188.

4.3.7.3-(Naphthalen-1-yl)-2-phenyl-2,3-
dihydroquinazolin-4(1H)-one4Q)

White solid. Mp: 147.3-149.3 °GH NMR (400 MHz, CDC))
0 8.18 (d,J = 8.0 Hz, 1H), 8.06 (d] = 7.2 Hz, 1H), 7.88 (d] =
7.6 Hz, 1H), 7.77 (d) = 8.4 Hz, 1H), 7.56-7.51 (m, 2H), 7.33-
7.26 (m, 5H), 7.25-7.23 (m, 2H), 7.05 (5 7.6 Hz, 1H), 6.91 (t,
J = 7.6 Hz, 1H), 6.64 (d] = 8.0 Hz, 1H) 5.94 (s, 1H), 4.86 (brs,
1H); 3¢ NMR (100 MHz, CDGCJ) ¢ 163.1, 145.8, 140.4, 136.5,
134.9, 134.1, 129.3, 128.9, 128.8, 128.5, 128.8.212127.9,
127.3, 126.6, 126.4, 125.5, 122.8, 119.6, 116.4.71174.8;
HRMS Calcd for GHoN,O (M + H): 351.1492; Found:
351.1494.

4.3.8.2-Phenyl-3-(pyridin-2-yl)-2,3-
dihydroquinazolin-4(1H)-one4h)

White solid. Mp: 181.1-183.3 °CH NMR (400 MHz, CDCJ)
58.33 (s, 1H), 8.20 (d] = 8.0 Hz, 1H), 7.99 (d] = 7.2 Hz, 1H),
7.70 (t,J = 7.2 Hz, 1H), 7.36-7.34 (n2H), 7.26 (brs, 3H), 7.22-
7.20 (m, 2H), 7.04 (s, 1H), 6.85 (t= 7.2 Hz, 1H), 6.74 (d] =
8.0 Hz, 1H), 5.22 (s, 1H)C NMR (100 MHz, CDCJ) ¢ 163.7,
152.6, 147.8, 145.5, 140.6, 137.6, 134.3, 129.4.512128.1,
126.6, 120.2, 119.8, 119.0, 118.2, 115.9, 68.2; HRD4Rd for
CigH1gN3O (M + H): 302.1288; Found: 302.1290.

4.3.9.2-Phenyl-3-(thiazol-2-yl)-2,3-
dihydroquinazolin-4(1H)-one4()

White soild. Mp: 148.3-151.4 °CH NMR (400 MHz, CDC})
5 8.01 (d,J = 8.0 Hz, 1H), 7.51 (dJ = 10.8 Hz, 2H), 7.36-7.29
(m, 4H), 7.22 (d,J) = 3.6 Hz, 2H) 7.04 (d] = 3.2 Hz, 1H), 6.90 (t,
J=7.6 Hz, 1H), 6.75 (d] = 8.0 Hz, 1H), 5.25 (s, 1H}*C NMR

1.49 (m, 2H), 1.22 (s, 10H), 0.86 &= 7.2 Hz, 3H);"*C NMR
(100 MHz, CDC}) ¢ 163.2, 145.1, 140.1, 133.4, 129.4, 129.1,
128.6, 126.7, 119.3, 116.5, 114.4, 72.3, 44.9,,3294, 29.3,
27.8, 27.1, 22.8, 14.2; HRMS Calcd fop8,0N,0 (M + HY):
337.2274; Found: 337.2276.

4.3.13.3-Cyclohexyl-2-phenyl-2,3-
dihydroquinazolin-4(1H)-one4m)

White solid. Mp: 124.1-127.3 °CH NMR (400 MHz, CDC))
57.96 (d,J = 8.0 Hz, 1H), 7.31-7.29 (m, 2H), 7.26-7.24 (m, 3H),
7.16 (t,J = 7.6 Hz, 1H), 6.81 (t = 7.6 Hz, 1H), 6.45 (d] = 8.0
Hz, 1H), 5.76 (s, 1H), 4.62 (brs, 1H), 4.58 {tt= 12.0, 3.2 Hz,
1H), 1.89-1.79 (m, 2H), 1.66-1.54 (m, 4H), 1.46-1.89 (H),
1.34-1.27 (m, 1H), 1.04-0.97 (m, 2HYC NMR (100 MHz,
CDCly) 6 162.8, 144.2, 142.3, 133.3, 128.8, 128.6, 128.5,8,2
119.5, 117.8, 114.9, 67.7, 53.7, 31.2, 31.1, 2@M9, 25.6;
HRMS Calcd for GH,N,O (M + H): 307.1805; Found:
307.1807.

4.3.14.2-Phenyl-2,3-dihydroquinazolin-4(1H)-one
(4n)

White solid. Mp: 197.3-199.1 °C!H NMR (400 MHz,
DMSO-dg) 6 8.26 (brs, 1H), 7.62 (d,= 7.6 Hz, 1H), 7.50 (d] =
7.2 Hz, 2H), 7.41-7.42 (nBH), 7.24 (t,J = 7.6 Hz, 1H), 7.09
(brs,1H), 6.76 (dJ = 8.0 Hz, 1H), 6.68 (t) = 7.6 Hz, 1H), 5.76
(s, 1H);130 NMR (100 MHz, DMSOd;) § 163.5, 147.8, 141.6,
133.2, 128.4, 128.3, 127.3, 126.8, 117.1, 114.9.41166.5;
HRMS Caled for GH N, O (M + H): 225.1022; Found:
225.1020.

4.3.15.3-Phenyl-2-(p-tolyl)-2,3-dihydroquinazolin-
4(1H)-one fa)

White solid. Mp: 194.8-196.2 °C'*H NMR (400 MHz,
DMSO-dg) 6 7.72 (d,J = 7.6 Hz, 1H), 7.59 (s, 1H), 7.34-7.31 (m,

(100 MHz, CDCJ) ¢ 161.4, 158.4, 145.1, 139.5, 137.3, 135.0,2H), 7.27-7.25 (m5H), 7.20-7.16 (m, 1H), 7.10 (d,= 8.0 Hz,

130.2, 129.2, 128.8, 128.6, 126.1, 120.3, 116.5.2,169.0;
HRMS Calcd for GHNsOS (M + H): 308.0852; Found:
308.0856.

4.3.10.3-(Benzo[d]thiazol-2-yl)-2-phenyl-2,3-
dihydroquinazolin-4(1H)-one4()

2H), 6.75 (d,J = 8.0 Hz, 1H), 6.71 () = 7.6 Hz, 1H), 6.23 (d]
= 2.4 Hz, 1H), 2.22 (s, 3H)?C NMR (100 MHz, DMSOdg) ¢
162.8, 147.0, 141.4, 138.3, 138.0, 134.2, 129.4.112128.4,
127.0, 126.6, 126.4, 117.9, 115.9, 115.3, 72.91;2HRMS
Calcd for GyHyN,O (M + HY): 315.1492; Found: 315.1494.
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4.3.16.2-(4-Methoxyphenyl)-3-phenyl-2,3-
dihydroquinazolin-4(1H)-one6a)

White soild. Mp: 130.3-132.4 °CH NMR (400 MHz, CDC))
08.01 (d,J=7.6 Hz, 1H), 7.53 (d] = 8.4 Hz, 1H), 7.31-7.27 (m,
4H), 7.17-7.25 (m, 3H), 6.88 @,= 7.6 Hz, 1H), 6.76 (d] = 8.0

7.21 (m, 3H), 6.84 (t) = 7.6 Hz, 1H), 6.53 (d] = 8.0 Hz, 1H),
6.29-6.28 (m, 1H), 6.20 (d,= 2.4 Hz, 1H), 5.75 (s, 1H), 5.30 (d,
J = 15.6 Hz, 1H), 4.65 (s, 1H), 3.84 (@= 15.6 Hz, 1H);"*C
NMR (100 MHz, CDC}) ¢ 163.1, 150.2, 145.1, 142.4, 138.5,
133.9, 132.2, 128.9, 128.5, 123.5, 119.6, 115.8,.6,1110.6,

Hz, 2H), 6.62 (dJ = 8.0 Hz, 1H), 6.05 (s, 1H), 5.13 (s, 1H), 3.74 109.1, 71.2, 40.2; HRMS Calcd for,d,BrN,O, (M + H"):

(s, 3H); °C NMR (100 MHz, CDG) ¢ 163.5, 160.0, 145.6,
140.6, 134.0, 130.9, 129.1, 129.0, 128.3, 127.%.9,2119.6,
114.9, 114.0, 113.5, 74.4, 55.3; HRMS Calcd feiHzN,O, (M
+ H"): 331.1441; Found: 331.1444.

4.3.17.2-(3-Methoxyphenyl)-3-phenyl-2,3-
dihydroquinazolin-4(1H)-one7a)
White soild. Mp: 146.3-148.4 °CH NMR (400 MHz, CDC}))

383.0390; Found: 383.0394.

4.3.23.2-(3-Bromophenyl)-3-phenyl-2,3-
dihydroquinazolin-4(1H)-onel2a)

White soild. Mp: 151.3-153.4 °GH NMR (400 MHz, CDC))
08.02 (d,J = 7.6 Hz, 1H), 7.51 (s, 1H), 7.40 @= 8.0 Hz, 1H),
7.32-7.30 (m, 4H), 7.23-7.19 (m, 3H), 7.14Jt 8.0 Hz, 1H),
6.92 (t,J = 7.6 Hz, 1H), 6.66 (dJ = 8.0 Hz, 1H), 6.07(s, 1H),

§8.02 (d,J = 7.6 Hz, 1H), 7.32-7.26 (m, 3H), 7.22-7.16 (m, 4H), 4.82 (s, 1H);"C NMR (100 MHz, CDG) 6 163.0, 144.9, 142.3,

6.94-6.87 (m, 3H), 6.80 (d,= 8.4 Hz, 1H), 6.63 (d] = 8.0 Hz,
1H), 6.06 (s, 1H), 4.82 (s, 1H), 3.70 (s, 3HE NMR (100 MHz,
CDCly) 0 163.2, 159.9, 145.4, 141.5, 140.6, 134.0, 129.9,112
129.0, 127.1, 127.0, 119.8, 119.2, 116.9, 114.9.511112.5,
74.7, 55.4; HRMS Calcd for £H;oN,0, (M + H"): 331.1441;
Found: 331.1444.

4.3.18.2-(2-Methoxyphenyl)-3-phenyl-2,3-
dihydroquinazolin-4(1H)-one8a)

White soild. Mp: 144.8-146.1 °CH NMR (400 MHz, CDCJ))
08.01 (dJ=7.6 Hz, 1H), 7.43 (d] = 7.6 Hz, 1H), 7.35-7.32 (m,
4H), 7.24-7.18 (m, 3H), 6.91-6.86 (m, 2H), 6.81J(t; 7.6 Hz,

140.5, 134.2, 132.2, 130.5, 130.0, 129.2, 127.5.912125.5,
123.0, 120.1, 117.1, 115.2, 74.0; HRMS Calcd feyHEBrN,O
(M + H"): 379.0441; Found: 379.0444.

4.3.24.2-(2-Bromophenyl)-3-phenyl-2,3-
dihydroquinazolin-4(1H)-onel3a)

White soild. Mp: 135.3-137.4 °CH NMR (400 MHz, CDC))
0 8.03 (d,J = 7.6 Hz, 1H), 7.57 (dd] = 12.0, 8.0 Hz, 2H), 7.36-
7.30 (m, 2H), 7.27-7.21 (m, 5H), 7.16 Jt= 8.0 Hz, 1H), 6.86 (t,
J=7.6 Hz, 1H), 6.58 (d] = 8.0 Hz, 1H), 6.39 (s, 1H), 5.36 (brs,
1H); *C NMR (100 MHz, CDG)) ¢ 163.5, 144.7, 140.8, 138.2,
134.2, 133.7, 130.5, 129.1, 129.0, 128.5, 128.(6.9,2125.9,

1H), 6.54 (d,J = 8.0 Hz, 1H), 6.35 (s, 1H), 5.13 (s, 1H), 3.90 (s,121.6, 119.7, 116.6, 115.0, 73.3; HRMS Calcd fgyHgBrN,O

3H); **C NMR (100 MHz, CDG)) § 163.7, 155.9, 145.9, 141.3,
133.9, 129.9, 129.1, 128.9, 127.6, 127.5, 126.4.712120.8,
119.3, 116.7, 115.0, 110.7, 69.9, 55.6; HRMS Caled f
CoiH1gN,0, (M + HY): 331.1441; Found: 331.1444.

4.3.19.2-(4-Fluorophenyl)-3-phenyl-2,3-
dihydroquinazolin-4(1H)-one9a)
White solid. Mp: 221.8-223.2 °CH NMR (400 MHz, CDC}))

(M + H"): 379.0441; Found: 379.0443.

4.3.25.2-(4-Nitrophenyl)-3-phenyl-2,3-
dihydroquinazolin-4(1H)-onel4a)

Yellow soild. Mp: 173.8-177.1 °CH NMR (400 MHz,
CDCly) 6 8.13 (d,J = 8.4 Hz, 2H), 8.04 (d] = 7.6 Hz,1H), 7.56
(d, J = 8.4 Hz, 2H), 7.37-7.30 (m, 3H), 7.21-7.19 (m, 2HP17
(d,J = 8.8 Hz, 1H), 6.95 (t) = 7.6 Hz, 1H), 6.70 (d] = 8.0 Hz,

§7.94 (d,J = 7.6 Hz, 1H), 7.47-7.44 (m, 1H), 7.28-7.18 (m, 4H), 1H), 6.22 (s, 1H), 4.85 (s, 1H))C NMR (100 MHz, CDGJ) &

7.12-7.04 (m3H), 6.88-6.80 (m, 3H), 6.56 (d,= 8.0 Hz, 1H),
6.02 (s,1H), 5.05 (brs, 1H}**C NMR (100 MHz, CDGCJ) ¢ 164.2,
163.3, 161.8, 147.2, 145.4, 140.4, 139.4, 135.3,.113129.1,
129.0, 127.2, 127.1, 125.1, 119.9, 119.2, 115.%.711115.0,
74.1; HRMS Calcd for GH1FN,O (M + HY): 319.1241; Found:
319.1243.

4.3.20.2-(4-Chlorophenyl)-3-phenyl-2,3-
dihydroquinazolin-4(1H)-onel0a)
White solid. Mp: 201.2-203.2 °CH NMR (400 MHz, CDC))

162.8, 148.3, 146.9, 144.6, 140.4, 137.2, 134.9.412128.0,
127.4, 126.7, 124.2, 120.7, 117.4, 115.6, 73.8; HRBAR for
CooH16Nz03 (M + HY): 346.1184; Found: 346.1186.

4.3.26.Methyl 4-(4-ox0-3-phenyl-1,2,3,4-
tetrahydroquinazolin-2-yl)benzoatel%a)

White solid. Mp: 180.8-182.2 °CH NMR (400 MHz, CDC))
67.90 (d,J = 7.6 Hz, 1H), 7.82 (d] = 8.0 Hz, 2H), 7.33 (d] =
8.0 Hz, 2H), 7.22-7.17 (n8H), 7.10-7.08 (m, 3H), 6.78 (§,=
7.6 Hz, 1H), 6.53 (dJ = 8.0 Hz, 1H), 6.00 (s, 1H), 5.13 (s, 1H),

§7.93 (dd,J = 7.6, 1.2 Hz, 1H), 7.25-7.19 (m, 5H), 7.16-7.08 (m,3.79 (s, 3H);°C NMR (100 MHz, CDC) 6 166.6, 163.1, 145.2,

5H), 6.82 (t,J = 7.6 Hz, 1H), 6.56 (dJ = 8.0 Hz, 1H), 5.99 (s,
1H), 4.81 (brs, 1H)*C NMR (100 MHz, CDC)) 6 163.1, 145.2,
140.5, 138.6, 135.0, 134.1, 129.2, 129.1, 128.4,.112126.9,
123.0, 120.0, 117.1, 115.2, 74.1: HRMS Calcd fgHGCIN,O
(M + H"): 335.0946; Found: 335.0948.

4.3.21.2-(4-Bromophenyl)-3-phenyl-2,3-
dihydroquinazolin-4(1H)-onel(la)
White solid. Mp: 224.3-226.1 °CH NMR (400 MHz, CDC})

144.8, 140.5, 134.2, 130.7, 130.1, 129.2, 129.7,.112126.9,
126.8, 119.8, 116.8, 115.2, 74.1, 52.3; HRMS Calcd f
CoH1gNLO5 (M + H'): 359.1390; Found: 359.1392.

4.3.27.4-(4-Ox0-3-phenyl-1,2,3,4-
tetrahydroquinazolin-2-yl)benzonitrilelga)

White solid. Mp: 202.4-204.6 °GH NMR (400 MHz, CDC))
07.90 (d,J= 7.6 Hz, 1H), 7.46-7.44 (m, 2H), 7.39-7.38 (m, 2H),
7.24-7.19 (m3H), 7.14-7.08 (m, 3H), 6.82 (§,= 7.2 Hz, 1H),

§7.92 (ddJ = 8.0, 1.2 Hz, 1H), 7.31-7.29 (m, 2H), 7.25-7.21 (m,6.57 (d,J = 8.0 Hz, 1H), 6.03 (slH), 5.17 (s, 1H);°C NMR

2H), 7.20-7.09 (m6H), 6.82 (t,J = 7.6 Hz, 1H), 6.55 (d) = 8.0
Hz, 1H), 5.97 (s, 1H), 4.84 (brs, 1HYC NMR (100 MHz,
CDCly) § 163.1, 145.1, 140.5, 139.1, 134.2, 132.0, 129.9,112
128.6, 127.1, 126.9, 123.1, 120.0, 117.1, 115.2];7HWRMS
Calcd for GoH1BrN,O (M + HY): 379.0441; Found: 379.0440.

4.3.22.2-(4-Bromophenyl)-3-(furan-2-ylmethyl)-
2,3-dihydroquinazolin-4(1H)-onel(b)
White solid. Mp: 183.3-185.3 °CH NMR (400 MHz, CDC))

(100 MHz, CDC}) ¢ 162.9, 145.0, 144.8, 140.3, 134.3, 132.6,
129.3, 129.0, 127.6, 127.2, 126.6, 120.1, 118.%.811115.4,
112.8, 73.7; HRMS Calcd for,@H;N;O (M + H): 326.1288;
Found: 326.1285.

4.3.28.3-Phenyl-2-(4-(trifluoromethyl)phenyl)-2,3-
dihydroquinazolin-4(1H)-onel(7a)

White solid. Mp: 213.8-235.2 °CH NMR (400 MHz, CDC))
57.92 (ddJ = 7.6, 1.2 Hz, 1H), 7.44-7.38 (m, 4H), 7.24-7.18 (m,

0 7.96 (d,J = 7.6 Hz, 1H), 7.46-7.44 (m, 2H), 7.30 (s, 1H), 7.25-3H), 7.13-7.10 (m3H), 6.81 (tJ = 7.6 Hz, 1H), 6.55 (d] = 8.0



Hz, 1H), 6.02 (s,1H), 5.11 (brs, 1H)®*C NMR (100 MHz,
CDCly) § 163.0, 145.0, 144.0, 140.6, 134.3, 129.3, 129.7,212
127.1, 126.7, 125.9, 125.8, 125.8, 125.7, 120.0,.011115.4,
73.9; HRMS Calcd for GH,¢FN,O (M + H'): 369.1209; Found:
369.1206.

4.3.29.2-(Naphthalen-1-yl)-3-phenyl-2,3-
dihydroquinazolin-4(1H)-onel8a)

White solid. Mp: 221.8-223.2 °CH NMR (400 MHz, CDC))
4 8.22 (d,J = 8.0 Hz, 1H), 8.00 (dJ = 8.0 Hz, 1H), 7.77 (d] =
8.0 Hz, 1H), 7.68 (dJ = 8.0 Hz, 1H), 7.53 (dJ = 7.2 Hz, 1H),
7.49-7.40 (m, 3H), 7.24 (] = 8.0 Hz, 1H), 7.17-7.10 (m, 3H),
7.08-7.04 (m, 1H), 7.00-6.96 (m, 1H), 6.81-6.77 2id), 6.41 (d,
J = 8.0 Hz, 1H), 5.05 (brs, 1H}*C NMR (100 MHz, CDG)) ¢
164.2, 145.6, 140.5, 135.3, 134.3, 134.1, 133.%).113129.9,
129.4, 129.2, 128.8, 126.9, 126.7, 126.2, 126.5.212125.1,
119.8, 116.6, 115.2, 72.8; HRMS Calcd fagGiN,O (M + H"):
351.1492; Found: 351.1494.

4.3.30.3-Phenyl-2-(pyridin-3-yl)-2,3-
dihydroquinazolin-4(1H)-onel9a)

White solid. Mp: 227.5-229.2 °CH NMR (400 MHz, CDC))
5 8.49 (d,J = 2.0 Hz, 1H), 8.44 (dd] = 4.8, 1.6 Hz, 1H), 7.95
(dd,J=7.6, 1.2 Hz, 1H), 7.68 (di,= 8.0, 1.6 Hz, 1H), 7.28-7.19
(m, 3H), 7.15-7.10 (m, 4H), 6.85 @= 7.6 Hz, 1H), 6.61 (d] =
8.0 Hz, 1H), 6.10 (s1H), 4.91 (brs, 1H)**C NMR (100 MHz,
CDCl) ¢ 163.0, 150.3, 148.5, 145.0, 140.3, 135.6, 134.8,313
129.4, 127.3, 127.0, 125.2, 123.8, 120.3, 117.5.4172.7;
HRMS Calcd for GH;cN;O (M + H): 302.1288; Found:
302.1289.

4.3.31.3-Phenyl-2-(pyridin-2-yl)-2,3-
dihydroquinazolin-4(1H)-one20a)

White solid. Mp: 221.8-223.2 °CH NMR (400 MHz, CDCJ))
08.48 (d,J = 4.8 Hz, 1H), 7.91 (d) = 7.6 Hz, 1H), 7.53 (1] =
7.6 Hz, 1H), 7.43 (dJ = 8.0 Hz, 1H), 7.28-7.23 (m, 3H), 7.16-
7.09 (m, 4H), 6.74 (t) = 7.6 Hz, 1H), 6.53 (d] = 8.0 Hz, 1H),
6.00 (s,1H), 5.05 (brs, 1H)}**C NMR (100 MHz, CDGJ) ¢ 163.0,
159.0, 149.8, 145.6, 141.1, 137.2, 134.0, 129.8.01,2126.5,
125.5, 123.5, 121.2, 119.6, 117.0, 115.3, 74.4; HRDAR for
CigH1eN30 (M + H): 302.1288; Found: 302.1286.

4.3.32.3-Phenyl-2-(thiophen-2-yl)-2,3-
dihydroquinazolin-4(1H)-one22a)

White soild. Mp: 127.3-129.4 °CH NMR (400 MHz, CDC))
58.02 (d,J= 7.6 Hz, 1H), 7.34 () = 7.6 Hz, 3H), 7.29-7.24 (m,
3H), 7.15 (dJ = 4.8 Hz, 1H), 6.94 (d] = 8.0 Hz, 1H), 6.91 (cJ
= 3.6 Hz, 1H), 6.82 () = 4.0 Hz, 1H), 6.70 (d] = 8.0 Hz, 1H),
6.30 (s, 1H), 5.12 (brs, 1H)’C NMR (100 MHz, CDGJ) 6 162.5,
145.0, 143.7, 140.5, 134.0, 129.2, 129.1, 127.Z.(12126.8,
126.5, 126.1, 120.3, 117.4, 115.6, 71.0; HRMS Cdicd
C1gH1sN,0S (M + H): 307.0900; Found: 307.0903.

4.3.33.2-Methyl-2,3-diphenyl-2,3-
dihydroquinazolin-4(1H)-one23a)

White solid. Mp: 161.3-163.3 °CH NMR (400 MHz, CDC})
07.95(d,J=7.6 Hz, 1H), 7.54 (d] = 6.4 Hz, 2H), 7.30-7.19 (m,
8H), 7.05 (brs, 2H), 6.84 (8,= 7.6 Hz, 1H), 6.59 (d] = 8.0 Hz,
1H), 1.89 (s, 3H)°C NMR (100 MHz, CDG)) ¢ 163.9, 145.1,
143.6, 138.9, 133.9, 130.0, 129.2, 128.8, 128.6.4,2127.6,
126.7, 119.4, 116.4, 114.6, 76.6, 27.7; HRMS Calcd f
CyH1N,O (M + HY): 315.1492; Found: 315.1490.

4.3.34.3'-Phenyl-1'H-spiro[cyclohexane-1,2'-
quinazolin]-4'(3'H)-one R4a)

Yellow soild. Mp: 111.8-113.1 °C!H NMR (400 MHz,
CDCly) 6 7.95 (d,J= 7.6 Hz, 1H), 7.44-7.31 (m, 4H), 7.23 (&
7.2 Hz, 2H), 6.87 (tJ = 7.6 Hz, 1H), 6.74 (d) = 8.0 Hz, 1H),

9
4.75 (brs, 1H), 1.68-1.61 (m, 2H), 1.44-1.40 (m, 2H}?8-1.26
(m, 4H), 0.88 (1] = 6.8 Hz, 2H)*C NMR (100 MHz, CDG)) &
164.0, 144.5, 138.2, 133.6, 130.5, 129.2, 129.B.112119.4,
117.4, 115.3, 735, 35.2, 32.1, 29.8, 29.7, 2456214.2;
HRMS Calcd for GH,N,O (M + HY): 293.1648; Found:
293.1650.

4.3.35.6-Methyl-2,3-diphenyl-2,3-
dihydroquinazolin-4(1H)-one25a)

White solid. Mp: 165.1-167.3 °CH NMR (400 MHz, CDC))
0 7.74 (s, 1H), 7.26 (brs, 2H), 7.17 (brs, 5H), 7.12t7®, 3H),
6.81 (t,J = 6.8 Hz, 1H), 6.46 (d) = 7.6 Hz, 1H), 5.96 (s, 1H),
4.20 (s, 1H), 2.19 (s, 3H}*C NMR (100 MHz, CDG)) 5 163.4,
143.1, 140.9, 140.1, 134.9, 129.0, 129.0, 128.98.812126.9,
126.8, 126.7, 117.3, 115.4, 112.8, 74.7, 20.7; HRBA%:d for
C,H1gNLO (M + HY): 315.1492; Found: 315.1495.

4.3.36.8-Methoxy-2,3-diphenyl-2,3-
dihydroquinazolin-4(1H)-one26a)

White solid. Mp: 193.3-197.1 °GH NMR (400 MHz, CDC))
0 7.56 (d,J = 8.0 Hz, 1H), 7.31-7.29 (m, 2H), 7.20-7.19 (m, 5H),
7.12-7.10 (m, 3H), 6.81 (d,= 7.6 Hz, 1H), 6.74 (1) = 7.6 Hz,
1H), 6.09 (s, 1H), 5.14 (s, 1H), 3.75 (s, 3HE NMR (100 MHz,
CDCly) 6 163.3, 146.2, 140.7, 140.1, 136.2, 129.1, 129.8,8,2
127.3, 127.0, 126.9, 120.5, 118.4, 116.5, 113.59,785.8;
HRMS Calcd for GH;oN,O, (M + HY): 331.1441; Found:
331.1444.

4.3.37.8-Methoxy-3-octyl-2-(4-
(trifluoromethyl)phenyl)-2,3-dihydroquinazolin-
4(1H)-one @6b)

White oil. '"H NMR (400 MHz, CDCJ) 6 7.60-7.56 (m, 3H),
7.50-7.48 (m, 2H), 6.83-6.76(m, 2H), 5.85 (s, 1H)45$, 1H),
4.07-4.00 (m, 1H), 3.77 (s, 3H), 2.76-2.69 (m, 1H$511.52 (m,
2H), 1.23 (s, 10H), 0.86 (8,= 7.2 Hz, 3H):*C NMR (100 MHz,
CDCly) 6 163.0, 146.0, 144.3, 135.0, 126.8, 126.1, 12&26,0],
126.0, 120.0, 118.5, 116.0, 115.4, 113.3, 71.53,586.2, 31.9,
29.4, 29.3, 27.8, 27.0, 22.7, 14.2; HRMS Calcd fHGgF;N,0,
(M + H"): 435.2254; Found: 435.2256.

4.3.38.6,7-Dimethoxy-2,3-diphenyl-2,3-
dihydroquinazolin-4(1H)-one27a)

White solid. Mp: 138.3-140.3 °CH NMR (400 MHz, CDC))
5 7.67 (s, 1H), 7.32-7.19 (m, 9H), 6.76 (b= 8.0 Hz, 1H), 6.54
(d,J = 8.0 Hz, 1H), 6.04 (s, 1H), 5.41 (brs, 1H), 4.006(3); °C
NMR (100 MHz, CDC}) ¢ 161.7, 154.4, 146.8, 143.8, 139.5,
130.3, 129.5, 128.9, 128.7, 127.6, 126.5, 112.8.310106.1,
99.1, 74.7, 56.5, 56.4; HRMS Calcd fop8,;N,O5 (M + H"):
361.1547; Found: 361.1549.

4.3.39.6-Fluoro-2,3-diphenyl-2,3-
dihydroquinazolin-4(1H)-one28a)

White solid. Mp: 177.3-179.3 °CH NMR (400 MHz, CDC))
4 7.69 (ddJ = 8.8, 2.8 Hz, 1H), 7.35-7.33 (m, 2H), 7.29-7.25 (m,
5H), 7.19-7.15 (m, 3H), 7.00 (td,= 8.8, 2.8 Hz, 1H), 6.59 (dd,
= 8.8, 4.0 Hz, 1H), 6.05 (s, 1H), 4.91 (brs, 1HE NMR (100
MHz, CDCkL) § 162.5, 162.4, 158.1, 155.7, 141.7, 141.6, 140.5,
139.6, 129.1, 129.0, 128.8, 127.0, 126.9, 126.8,5,2121.3,
118.5, 118.4, 117.0, 116.9, 114.9, 114.6, 74.7; HRBAR for
CaoHoeFN,O (M + HY): 319.1241; Found: 319.1244.

4.3.40.3-Benzyl-6-fluoro-2-(p-tolyl)-2,3-
dihydroquinazolin-4(1H)-one29a)

White solid. Mp: 138.3-140.3 °CH NMR (400 MHz, CDC}))
0 7.68 (d,J= 8.4 Hz, 1H), 7.31-7.27 (m, 3H), 7.21-7.19 (m, 2H),
7.15-7.10 (m, 4H), 6.98-6.94 (m, 1H), 6.47 (dd; 8.8, 4.0 Hz,
1H), 5.59-5.53 (m, 2H), 4.55 (brs, 1H), 3.66 {d&; 15.2 Hz, 1H),
2.32 (s, 3H);*C NMR (100 MHz, CDGC)) 5 162.6, 157.8, 157.7,
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155.5, 155.4, 141.6, 141.5, 139.4, 136.7, 136.B.712128.7, = HRMS Calcd for GHx»N,O (M + I-r): 335.2118; Found:
128.1, 127.6, 126.6, 121.1, 120.9, 117.1, 117.®.9.11116.1, 335.2119.

116.0, 114.7, 1145, 71.0, 47.1, 21.3; HRMS Calcd fo

CoHaoFN,O (M + H): 347.1554; Found: 347.1557. Acknowledgments

4.3.41.6-Chloro-2,3-diphenyl-2,3-
dihydroquinazolin-4(1H)-one30a)

White solid. Mp: 193.3-197.1 °CH NMR (400 MHz, CDC))
0 7.87 (s, 1H), 7.27-7.23 (m, 2H), 7.20-7.18 (m, 6H)L077.08
(m, 3H), 6.46 (ddJ = 8.4, 4.0 Hz, 1H), 5.96 (s, 1H), 5.04 (s, 1H);
¥c NMR (100 MHz, CDGCJ) § 162.2, 143.9, 140.4, 139.6, 133.9,
129.2, 129.1, 128.9, 128.5, 127.1, 126.9, 126.8..612119.0,
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Microwave-promoted one-pot three-component synthesis of
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Highlights:

2,3-Dihydroquinazoline-4(1H)-one derivatives have been synthesized via one-pot three-component reaction
catalyzed by heteropolyanion-based ionic liquids under solvent-free and microwave-promoted conditions.
Wide substrate scope, moderate to excellent yields, solvent-free media and operational simplicity are the

main highlights. The catalyst can be recovered and reused.
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