Electronic Supplementary Material (ESI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2015

Supplementary Information

Hydroxypatite nanoparticles (HAP NPs): As a green and efficient
heterogeneous catalyst for three-component one-pot synthesis of 2,3-

dihydroquinazolin-4(1H)-one derivatives in aqueous media

Nasrin Razavi, Batool Akhlaghinia*

Department of Chemistry, Faculty of Sciences, Ferdowsi University of Mashhad, Mashhad

9177948974, Iran.

* Corresponding author:
Phone: +98-51-3880-5527

Fax: +98-51-3879-5457

E-mail: akhlaghinia@um.ac.ir



mailto:akhlaghinia@um.ac.ir

Experimental
General

The purity determinations of the products were accomplished by thin layer chromatography
(preparative TLC was carried out using a Merck GF 254 silica gel on a glass support). The melting
points of products were determined with an Electrothermal Type 9100 melting point apparatus.
The FT-IR spectra were recorded on an Avatar 370 FT-IR Therma Nicolet spectrometer. The NMR
spectra were provided on Brucker Avance 300, 400 and 500 MHz instruments in DMSO-d; and
CDCls. Elemental analyses were performed using a Thermo Finnegan Flash EA 1112 Series
instrument. Mass spectra were recorded with a CH7A Varianmat Bremem instrument at 70 eV; in

m/z (rel %).
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Figure 3a-A: FT-IR (KBr) of 2,3-Diphenylquinazolin-4(1H)-one (3a).

Figure 3a-B: '"H NMR (300 MHz, DMSO-dy) of 2,3-Diphenylquinazolin-4(1H)-one (3a).
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Figure 3a-D: Mass spectrum of 2,3-
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Figure 3b-A: FT-IR (KBr) of 2-(4-
dihydroquinazolin-4(1H)-one (3b).
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Figure 3b-B: 'H NMR (300 MHz, DMSO-dy) of 2-(4-Hydroxyphenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one

(3b).
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Figure 3b-C: 3C NMR (100 MHz, DMSO-dy) of 2-(4-Hydroxyphenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one

(3b).
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Figure 3b-D: Mass spectrum of 2-(4-Hydroxyphenyl)-3-phenyl-2,3-dihydroquinazolin-4(1 H)-one (3b).
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Figure 3c-A: FT-IR (KBr) of 2-(2-Hydroxyphenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one (3c).
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Figure 3c-B: 'H NMR (400 MHz, DMSO-dy) of 2-(2-Hydroxyphenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one
(3c).
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Figure 3¢-C: 3C NMR (100 MHz, DMSO-d;) of 2-(2-Hydroxyphenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one
(3¢).
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Figure 3c-D: Mass spectrum of 2-(4-
dihydroquinazolin-4(1H)-one (3c¢).

Hydroxyphenyl)-3-phenyl-2,3-




w
8
=
m
=
£
&
[
.
=
= =
@ &
1 < o
04 = i
b
1 -
0= e
1 w
o
04 b=y
w
4000 3500 3000 2600 2000 1500 1000 500

Wavenumbers (cm-1)

Figure 3d-A: FT-IR (KBr) of 2-(4-Methoxyphenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one (3d).
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Figure 3d-B: '"H NMR (300 MHz, DMSO-dj) of 2-(4-Methoxyphenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one
(3d).



o — -t Ll

SR 8585388
SR nRC-osS =
EEaRE2EEE

— 72977
——— 55.484

—— 163228
— 156674

—— 147288

Figure 3d-C: *C NMR (75 MHz, DMSO-d;) of 2-(4-Methoxyphenyl)-3-phenyl-2,3-dihydroquinazolin-4(1 H)-one
(3d).
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Figure 3d-D: Mass spectrum of 2-(4-Methoxyphenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one (3d).
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Figure 3e-A: FT-IR (KBr) of 2-(3-Methoxyphenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one (3e).
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Figure 3e-B1: 'H NMR (300 MHz, DMSO-ds) of 2-(3-Methoxyphenyl)-3-phenyl-2,3-dihydroquinazolin-4(1 H)-one

(3e).
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Figure 3e-B2: '"H NMR (300 MHz, DMSO-ds) of 2-(3-Methoxyphenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one

(3e) expanded.
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Figure 3e-C: 3C NMR (100 MHz, CDCl;) of 2-(3-Methoxyphenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one
(3e).
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Figure 3e-D: Mass spectrum of 2-(3-Methoxyphenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one (3¢).



o
H
o
=l =
=y
[}
w
G —
% -
N 5
5 w3
2
© =
i [ Iz] o
5 - s o
o o o =
H = = - [
40 < [ o
! ~
1 =
| =2
o
U o
i @
0 =
1 w0
o
1 w
104
4000 3500 3000 2500 2000 1500 1000 500
Wavenurmbers (cm-1)

Figure 3f-A: FT-IR (KBr) of 2-(4-Methylphenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one (3f).
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Figure 3f-B: '"H NMR (300 MHz, DMSO-d;) of 2-(4-Methylphenyl)-3-phenyl-2,3-dihydroquinazolin-4(1 H)-one
(3.
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Figure 3f-C: 3C NMR (75 MHz, DMSO-ds) of 2-(4-Methylphenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one
(39).
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Figure 3f-D: Mass spectrum of 2-(4-Methylphenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one (3f).
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Figure 3g-A: FT-IR (KBr) of 2-(4-(Dimethylamino) phenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one (3g).
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Figure 3g-B: 'H NMR (300 MHz, DMSO-dj) of 2-(4-(Dimethylamino) phenyl)-3-phenyl-2,3-dihydroquinazolin-
4(1H)-one (3g).
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Figure 3g-C: 3C NMR (75 MHz, DMSO-di) of 2-(4-(Dimethylamino) phenyl)-3-phenyl-2,3-dihydroquinazolin-
4(1H)-one (3g).
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Figure 3g-C1: 3C NMR (75 MHz, DMSO-ds) of 2-(4-(Dimethylamino) phenyl)-3-phenyl-2,3-dihydroquinazolin-
4(1H)-one (3g) expanded.
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Figure 3g-D: Mass spectrum of 2-(4-(Dimethylamino) phenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one (3g).
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Figure 3h-A: FT-IR (KBr) of 2-(4-Chlorophenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one (3h).
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Figure 3h-B: 'H NMR (300 MHz, DMSO-d;) of 2-(4-Chlorophenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one
(3h).
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Figure 3h-C: 3C NMR (75 MHz, DMSO-dp) of 2-(4-Chlorophenyl)-3-phenyl-2,3-dihydroquinazolin-4(1 H)-one
(3h).
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Figure 3h-D: Mass spectrum of 2-(4-Chlorophenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one (3h).
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Figure 3i-A: FT-IR (KBr) of 2-(2,6-Dichlorophenyl)-3-phenyl-2,3-dihydroquinazolin-4(1 H)-one (31).
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Figure 3i-B: '"H NMR (300 MHz, DMSO-ds) of 2-(2,6-Dichlorophenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one
(3i).
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Figure 3i-C: ’C NMR (75 MHz, DMSO-d;s. CDCl;) of 2-(2,6-Dichlorophenyl)-3-phenyl-2,3-dihydroquinazolin-
4(1H)-one (3i).
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Figure 3i-D: Mass spectrum of 2-(2,6-Dichlorophenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one (3i).
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Figure 3j-A: FT-IR (KBr) of 2-(5-Bromo-2-hydroxyphenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one (3j).
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Figure 3j-B1: '"H NMR (300 MHz, DMSO-d;) of 2-(5-Bromo-2-hydroxyphenyl)-3-phenyl-2,3-dihydroquinazolin-
4(1H)-one (3j).
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Figure 3j-B2: '"H NMR (300 MHz, DMSO-d) of 2-(5-Bromo-2-hydroxyphenyl)-3-phenyl-2,3-dihydroquinazolin-

4(1H)-one (3j) expanded.
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Figure 3j-C1: 3C NMR (75 MHz, DMSO-d;) of 2-(5-Bromo-2-hydroxyphenyl)-3-phenyl-2,3-dihydroquinazolin-

4(1H)-one (3j).
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Figure 3j-C2: 3C NMR (75 MHz, DMSO-d;) of 2-(5-Bromo-2-hydroxyphenyl)-3-phenyl-2,3-dihydroquinazolin-
4(1H)-one (3j) expanded.
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Figure 3j-D: Mass spectrum of 2-(5-Bromo-2-hydroxyphenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one (3j).
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Figure 3k-A: FT-IR (KBr) of 2-(4-Bromophenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one (3k).
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Figure 3k-B: '"H NMR (300 MHz, DMSO-dj) of 2-(4-Bromophenyl)-3-phenyl-2,3-dihydroquinazolin-4(1 H)-one



162.591)
46.827
41.089
40,550
34.208
31.759
29.274
28133
28,450
26.654
21.974
211
1817
15.752
5.307

v e e oo o a2 =

— T2441
0221
40811
40,395

— 30562
39,146

— 38729

%
E
£
=

s

Figure 3k-C: 3C NMR (75 MHz, DMSO-d;) of 2-(4-Bromophenyl)-3-phenyl-2,3-dihydroquinazolin-4(1 H)-one
(3k).
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Figure 3k-D: Mass spectrum of 2-(4-Bromophenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one (3k).
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Figure 31-A: FT-IR (KBr) of 2-(4-Cyanophenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one (31).

Figure 31-B1: 'H NMR (400 MHz, CDCl;) of 2-(4-Cyanophenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one (31).
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Figure 31-B2: '"H NMR (400 MHz, CDCl;) of 2-(4-Cyanophenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one (31)
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Figure 31-C: '3C NMR (125 MHz, CDCl;) of 2-(4-Cyanophenyl)-3-phenyl-2,3-dihydroquinazolin-4(1H)-one (31).



f Figure 31-D: Mass spectrum of 2-(4-

1104
Cyanophenyl)-3 4(1H)-one (31).
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Figure 3m-A: FT-IR (KBr) of 3-(4-Methylphenyl)-2-phenyl-2,3-dihydroquinazolin-4(1H)-one (3m).
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Figure 3m-B2: 'H NMR (300 MHz, DMSO-d;) of 3-(4-Methylphenyl)-2-phenyl-2,3-dihydroquinazolin-4(1H)-one
(3m) expanded.



3 = 0 wmzxmoaocoo o
5 3Eas z azessse g
o o4 T I rTrY: =
T NS\ I N

180 170 180 150 140 130 120 110 100 90 BO T &0 50 40 30 20 10 ppm

Figure 3m-C: 3C NMR (100 MHz, DMSO-ds) of 3-(4-Methylphenyl)-2-phenyl-2,3-dihydroquinazolin-4(1H)-one
(3m).
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Figure 3n-A: FT-IR (KBr) of 3-(4-Chlorophenyl)-2-phenyl-2,3-dihydroquinazolin-4(1H)-one (3n).
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Figure 3n-B: 'H NMR (500 MHz, DMSO-d;) of 3-(4-Chlorophenyl)-2-phenyl-2,3-dihydroquinazolin-4(1H)-one
(3n).
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Figure 3n-C: 3C NMR (125 MHz, DMSO-dy) of 3-(4-Chlorophenyl)-2-phenyl-2,3-dihydroquinazolin-4(1H)-one

(3n).
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Figure 3n-D: Mass spectrum of 3-(4-Chlorophenyl)-2-phenyl-2,3-dihydroquinazolin-4(1H)-one (3n).
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Figure 30-A: FT-IR (KBr) of 3-(4-Bromophenyl)-2-phenyl-2,3-dihydroquinazolin-4(1H)-one (30).
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Figure 30-B: 'H NMR (300 MHz, DMSO-d;) of 3-(4-Bromophenyl)-2-phenyl-2,3-dihydroquinazolin-4(1H)-one
(30).
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Figure 30-C: 3C NMR (75 MHz, DMSO-dj) of 3-(4-Bromophenyl)-2-phenyl-2,3-dihydroquinazolin-4(1H)-one
(30).
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Figure 30-D: Mass spectrum of 3-(4-Bromophenyl)-2-phenyl-2,3-dihydroquinazolin-4(1H)-one (30).
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Figure 3p-A: FT-IR (KBr) of 2,3-Di(4-methylphenyl)-2,3-dihydro-quinazolin-4(1H)-one (3p).
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Figure 3p-B: '"H NMR (300 MHz, DMSO-ds) of 2,3-Di(4-methylphenyl)-2,3-dihydro-quinazolin-4(1 H)-one (3p).
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Figure 3p-C: 3C NMR (75 MHz, DMSO-dy) of 2,3-Di(4-methylphenyl)-2,3-dihydro-quinazolin-4(1 H)-one (3p).
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Figure 3q-A: FT-IR (KBr) of 2-(4-Methoxyphenyl)-3-(p-tolyl)-2,3-dihydroquinazolin-4(1H)-one (3q).
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Figure 3¢-B: 'H NMR (300 MHz, DMSO-d;) of 2-(4-Methoxyphenyl)-3-(p-tolyl)-2,3-dihydroquinazolin-4(1 H)-one
(3q).
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Figure 3q-C: 3C NMR (75 MHz, DMSO-ds) of 2-(4-Methoxyphenyl)-3-(p-tolyl)-2,3-dihydroquinazolin-4(1 H)-one
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Figure 3q-D: Mass spectrum of 2-(4-Methoxyphenyl)-3-(p-tolyl)-2,3-dihydroquinazolin-4(1H)-one (3q).



//"7 o Br

Tz

w
o
=
jisd
£
£
=
=
g
= o
& | z
- = @
1 o w
01 B85
@ =2
1 w
]
: o
1 o
1 =
10 1 @
4000 3500 3000 2500 2000 1500 1000 500

Wavenumbers (cro-1)

Figure 3r-A: FT-IR (KBr) of 3-(4-Bromophenyl)-2-(p-tolyl)-2,3-dihydroquinazolin-4(1 H)-one (3r).
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Figure 3r-B: 'H NMR (300 MHz, DMSO-d) of 3-(4-Bromophenyl)-2-(p-tolyl)-2,3-dihydroquinazolin-4(1 H)-one
(3r).
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Figure 3r-C1: 13C NMR (75 MHz, DMSO-ds) of 3-(4-Bromophenyl)-2-(p-tolyl)-2,3-dihydroquinazolin-4(1 H)-one
(3r).
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Figure 3r-C2: 3C NMR (75 MHz, DMSO-ds) of 3-(4-Bromophenyl)-2-(p-tolyl)-2,3-dihydroquinazolin-4(1H)-one
(3r) expanded.
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Figure 3r-D: Mass spectrum of 3-(4-Bromophenyl)-2-(p-tolyl)-2,3-dihydroquinazolin-4(1H)-one (3r).
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Figure 4a-A: FT-IR (KBr) of 2-Phenyl-2,3-dihydroquinazolin-4(1H)-one (4a).
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Figure 4a-B: '"H NMR (400 MHz, DMSO-ds) of 2-Phenyl-2,3-dihydroquinazolin-4(1H)-one (4a).

i
=

Sy

o
=
-

1

]
oo
]
o

B

El




— 1478
.58

=1 ]

T 1
10 ppm

Figure 4a-C: 3C NMR (100 MHz, DMSO-ds) of 2-Phenyl-2,3-dihydroquinazolin-4(1H)-one (4a).
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Figure 4a-D: Mass spectrum of 2-Phenyl-2,3-dihydroquinazolin-4(1H)-one (4a).
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Figure 4b-A: FT-IR (KBr) of 2-(p-Tolyl)-2,3-dihydroquinazolin-4(1H)-one (4b).
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Figure 4b-B: 'H NMR (300 MHz, DMSO-ds) of 2-(p-Tolyl)-2,3-dihydroquinazolin-4(1H)-one (4b).
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Figure 4b-C: '3C NMR (75 MHz, DMSO-dg) of 2-(p-Tolyl)-2,3-dihydroquinazolin-4(1H)-one (4b).
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Figure 4b-D: Mass spectrum of 2-(p-Tolyl)-2,3-dihydroquinazolin-4(1H)-one (4b).
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Figure 4¢c-B1: 'H NMR (300 MHz, DMSO-ds) of 2-(4-chlorophenyl)-2,3-dihydroquinazolin-4(1H)-one (4c).
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Figure 4¢-B2: '"H NMR (300 MHz, DMSO-ds) of 2-(4-chlorophenyl)-2,3-dihydroquinazolin-4(1H)-one (4c)
expanded.
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Figure 4¢-B3: '"H NMR (300 MHz, DMSO-ds) of 2-(4-chlorophenyl)-2,3-dihydroquinazolin-4(1H)-one (4c)
expanded.

e = = es
= 2 = e = o ey e
H : e it =2 NIEZRSOR
= B I L 2 e o e
= S SE8I885 o=z - oo o
= = mofngon oo B SESISZnaRs
ekl
T v T T ¥ 1 v v v . v v v v o o v N v
10 180 170 160 150 140 130 120 110 100 90 0 To 60 50 a0 30 20 10 ppm

Figure 4¢-C: 3C NMR (100 MHz, DMSO-ds) of 2-(4-chlorophenyl)-2,3-dihydroquinazolin-4(1H)-one (4c).
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Figure 4c¢-D: Mass spectrum of 2-(4-chlorophenyl)-2,3-dihydroquinazolin-4(1H)-one (4c).



