
 
 

Molbank 2020, 2020, x; doi: FOR PEER REVIEW www.mdpi.com/journal/molbank 

Communication 

Synthesis and Spectral Characterization of 4,7-
dichloro-6-nitroquinazoline 

Thi Ngoc Nguyen 1,2, Thi Huong Tran 2, Nguyet Suong Huyen Dao 2, Van Giang Nguyen 2, Dinh 

Luyen Nguyen 2, Nguyen Trieu Trinh 3 and Van Hai Nguyen 2,* 

1 Department of Pharmaceutical Technology, Thainguyen University of Medicine and Pharmacy, 

Thainguyen 24117, Vietnam 
2 Department of Pharmaceutical Industry, Hanoi University of Pharmacy, Hanoi 110403, Vietnam 
3 School of Environmental and Life Sciences, Faculty of Science, University of Newcastle, Newcastle 

(Callaghan), NSW 2308, Australia 

* Corresponding author: hainv@hup.edu.vn or nguyenvanhaicnd@gmail.com; Tel.: +84-918-971-109 

Received: 5 April 2020; Accepted: 9 May 2020; Published: date 

 

------------------------------------------------------------------------------------------------------------------------------------  

  

Supporting Information 

Spectral data of starting material I, intermediates II, III and title compound IV  

Figure S1: FT-IR spectrum of compound 2-amino-4-chlorobenzoic acid (I) 

Figure S2: 1H-NMR spectrum of compound 2-amino-4-chlorobenzoic acid (I) 

Figure S3: 13C-NMR spectrum of compound 2-amino-4-chlorobenzoic acid (I) 

Figure S4: MS spectrum of compound 7-chloroquinazolin-4(3H)-one (II) 

Figure S5: FT-IR spectrum of compound 7-chloroquinazolin-4(3H)-one (II) 

Figure S6: 1H-NMR spectrum of compound 7-chloroquinazolin-4(3H)-one (II) 

Figure S7: 13C-NMR spectrum of compound 7-chloroquinazolin-4(3H)-one (II) 

Figure S8: MS spectrum of compound 7-chloro-6-nitroquinazolin-4(3H)-one (III) 

Figure S9: FT-IR spectrum of compound 7-chloro-6-nitroquinazolin-4(3H)-one (III) 

Figure S10: 1H-NMR spectrum of compound 7-chloro-6-nitroquinazolin-4(3H)-one (III) 

Figure S11: 13C-NMR spectrum of compound 7-chloro-6-nitroquinazolin-4(3H)-one (III) 

Figure S12: MS spectrum of compound 4,7-dichloro-6-nitroquinazoline (IV) 

Figure S13: FT-IR spectrum of compound 4,7-dichloro-6-nitroquinazoline (IV) 

Figure S14: 1H-NMR spectrum of compound 4,7-dichloro-6-nitroquinazoline (IV) 

Figure S15: 13C-NMR spectrum of compound 4,7-dichloro-6-nitroquinazoline (IV) 

 



AFAT-  010 

4000 4503500 3000 2500 2000 1750 1500 1250 1000 750 500

100

79
80

82

84

86

88

90

92

94

96

98

100

cm-1

%
T

1666.27cm-1

3386.03cm-1

1251.24cm-1

1586.41cm -1

3503.13cm-1

1551.40cm-1

1612.16cm-1

1429.43cm-1

761.36cm-1

1315.73cm-1

3051.44cm-1

919.20cm-1

1484.07cm-1

1098.33cm-1 833.72cm-1

504.73cm-1

585.48cm-1

1159.24cm-1

812.31cm-1

898.49

849.99

786.89

 
 

Sample Name Description Saved or unsaved State Spectrum quality check 

summary 

Pathlength (mm) 

AFAT-  010 Sample 376 By Administrator 

Date Friday, October 19 2018 

Not saved The Quality Checks give rise to 

multiple warnings for the 

sample. 
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AFAT010-AcetoneD6-1H

Current Data Parameters
NAME       NGOC_AFAT010
EXPNO                10
PROCNO                1

F2 - Acquisition Parameters
Date_          20181019
Time              11.07
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT         Acetone
NS                   16
DS                    2
SWH           10000.000 Hz
FIDRES         0.152588 Hz
AQ            3.2767999 sec
RG                97.76
DW               50.000 usec
DE                 6.50 usec
TE                303.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.2030889 MHz
NUC1                 1H
P1                10.00 usec
PLW1        22.00000000 W

F2 - Processing parameters
SI                65536
SF          500.2000088 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

Nhi Na
Placed Image



6.56.66.76.86.97.07.17.27.37.47.57.67.77.87.9 ppm
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AFAT010-AcetoneD6-1H
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AFAT010-AcetoneD6-C13CPD

Current Data Parameters
NAME       NGOC_AFAT010
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20181019
Time              16.04
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT         Acetone
NS                 2048
DS                    4
SWH           31250.000 Hz
FIDRES         0.476837 Hz
AQ            1.0485760 sec
RG               198.57
DW               16.000 usec
DE                 6.50 usec
TE                305.4 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7892253 MHz
NUC1                13C
P1                10.00 usec
PLW1        88.00000000 W

======== CHANNEL f2 ========
SFO2        500.2020008 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        22.00000000 W
PLW12        0.34375000 W
PLW13        0.22000000 W

F2 - Processing parameters
SI                32768
SF          125.7753393 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

Nhi Na
Placed Image
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Print Date:  02 Oct 2018 18:55:42

Spectrum Plot - 10/2/2018 6:55 PM

1 A  Scan 65 from d:\data\test\181002\huong 6-48-51 pm.xms
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0.309 min, Scan: 65, (+) 100.0:1250.0Spectrum 1A
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Sample Name Description Saved or unsaved State Spectrum quality check 

summary 

Pathlength (mm) 

AFAT-011 Sample 374 By Administrator 

Date Thursday, October 18 2018 

Saved The Quality Checks give rise to 

multiple warnings for the 

sample. 
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AFAT011-Acetone-1H

Current Data Parameters
NAME       NGOC_AFAT011
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20181020
Time              10.54
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT         Acetone
NS                   16
DS                    2
SWH           10000.000 Hz
FIDRES         0.152588 Hz
AQ            3.2767999 sec
RG               127.68
DW               50.000 usec
DE                 6.50 usec
TE                303.6 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.2030889 MHz
NUC1                 1H
P1                10.00 usec
PLW1        22.00000000 W

F2 - Processing parameters
SI                65536
SF          500.2000088 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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7.47.57.67.77.87.98.08.18.28.38.4 ppm
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AFAT011-Acetone-C13CPD

Current Data Parameters
NAME       NGOC_AFAT011
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20181020
Time              12.42
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT         Acetone
NS                 2048
DS                    4
SWH           31250.000 Hz
FIDRES         0.476837 Hz
AQ            1.0485760 sec
RG               198.57
DW               16.000 usec
DE                 6.50 usec
TE                304.7 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7892253 MHz
NUC1                13C
P1                10.00 usec
PLW1        88.00000000 W

======== CHANNEL f2 ========
SFO2        500.2020008 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        22.00000000 W
PLW12        0.34375000 W
PLW13        0.22000000 W

F2 - Processing parameters
SI                32768
SF          125.7752910 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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125130135140145150155160 ppm
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Print Date:  15 Nov 2018 07:54:53

Spectrum Plot - 11/15/2018 7:54 AM

1 A  Scan 229 from d:\data\test\181114\hv 2-09-26 pm.xms
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0.683 min, Scan: 229, (+) 100.0:1250.0Spectrum 1A
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Sample Name Description Saved or unsaved State Spectrum quality check 

summary 

Pathlength (mm) 

AFAT 012 Sample 439 By Administrator 

Date Tuesday, November 20 

2018 

Not saved The Quality Checks give rise to 

multiple warnings for the 

sample. 

1 
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AFAT012-DMSO-1H

Current Data Parameters
NAME       NGOC_AFAT012
EXPNO                10
PROCNO                1

F2 - Acquisition Parameters
Date_          20181120
Time              15.17
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT            DMSO
NS                   16
DS                    2
SWH           10000.000 Hz
FIDRES         0.152588 Hz
AQ            3.2767999 sec
RG               111.09
DW               50.000 usec
DE                 6.50 usec
TE                309.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.2030889 MHz
NUC1                 1H
P1                10.00 usec
PLW1        22.00000000 W

F2 - Processing parameters
SI                65536
SF          500.2000048 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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AFAT012-DMSO-C13CPD

Current Data Parameters
NAME       NGOC_AFAT012
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20181121
Time              11.30
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT            DMSO
NS                  256
DS                    4
SWH           31250.000 Hz
FIDRES         0.476837 Hz
AQ            1.0485760 sec
RG               198.57
DW               16.000 usec
DE                 6.50 usec
TE                306.3 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7892253 MHz
NUC1                13C
P1                10.00 usec
PLW1        88.00000000 W

======== CHANNEL f2 ========
SFO2        500.2020008 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        22.00000000 W
PLW12        0.34375000 W
PLW13        0.22000000 W

F2 - Processing parameters
SI                32768
SF          125.7754572 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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NGOC_AFA_181004145726 3/26/2019 10:27:15 AM

NGOC_AFA_181004145726 #583 RT: 1.90 AV: 1 NL: 7.89E5
T: ITMS + c ESI Full ms [150.00-2000.00]
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NGOC_AFA_181004145726 3/26/2019 10:27:15 AM

NGOC_AFA_181004145726#583 RT: 1.90
T: ITMS + c ESI Full ms [150.00-2000.00]
m/z= 150.00-472.02

m/z Intensity Relativem/z Intensity Relative
  165.87   96384.2    12.22
  168.07  104157.2    13.21
  196.10  788551.8   100.00
  198.10   64517.8     8.18
  199.12   66660.1     8.45
  200.60   57614.8     7.31
  226.63  143374.9    18.18
  227.89   59958.9     7.60
  228.98   50979.5     6.46
  241.18  251771.6    31.93
  242.71   63581.8     8.06
  244.43  140837.2    17.86
  245.52  148257.0    18.80
  246.75  114508.2    14.52
  247.73   77002.2     9.77
  249.53   88592.3    11.23
  338.84  438331.7    55.59
  340.28  637676.9    80.87
  361.38  302095.6    38.31
  438.96   52883.3     6.71
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Lab: Materials chemistry, Faculty of Chemistry, HUS-VNU 
19 Le Thanh Tong, Hoan Kiem, Ha Noi 

Operator: Ms. Dao Thi Nhung 

Mobile: 0948 119 043; Email: daothinhungtn@yahoo.com 
Mass Spectrometter  

   
Tel: 844.38.253.053; Fax: 844.38.241.140  Mail: Chem.vnu@.edu.vn  Sample name : IV 

Mode: ESI, M+H 
 

C:\LTQ Orbitrap\...\IV_200225144517 2/27/2020 11:37:48 AM

IV_200225144517 #1748 RT: 8.34 AV: 1 NL: 3.88E5
T: ITMS + c ESI Full ms [50.00-500.00]
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C:\LTQ Orbitrap\...\IV_200225144517 2/27/2020 11:37:48 AM

IV_200225144517#1748 RT: 8.34
T: ITMS + c ESI Full ms [50.00-500.00]
m/z= 50.00-302.94

m/z Intensity Relativem/z Intensity Relative
 101.02  120330.1    31.00
 102.01   41139.3    10.60
 106.04    8396.6     2.16
 111.06   14913.6     3.84
 114.01    6105.6     1.57
 121.00   66231.7    17.06
 122.03    5512.8     1.42
 124.07   30870.1     7.95
 129.07   13902.3     3.58
 130.00   75993.3    19.58
 131.06    9127.7     2.35
 137.09    6124.6     1.58
 145.13    7387.1     1.90
 149.05    5487.4     1.41
 161.09   10039.6     2.59
 162.02   78349.6    20.18
 163.10    9018.4     2.32
 164.30   41534.2    10.70
 164.97  336948.8    86.80
 166.11   29994.5     7.73
 166.95  217280.5    55.97
 167.96   14732.6     3.80
 168.95   36223.2     9.33
 175.07    8801.7     2.27
 177.11  114647.1    29.53
 178.14   13751.1     3.54
 198.92  187436.1    48.28
 200.13   19600.2     5.05
 200.93  163341.8    42.08
 201.99   11873.6     3.06
 202.93   56225.2    14.48
 204.92    7011.2     1.81
 206.10    7984.5     2.06
 214.07    6630.9     1.71
 225.02   12672.7     3.26
 226.06    8529.1     2.20
 240.00  220091.6    56.69
 241.03   24393.4     6.28
 241.99   66210.4    17.06
 243.06    7544.2     1.94
 253.03    6664.9     1.72
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Comment: 
File name: C:\Program Files\LabSolutions\IR\Data\DH Duoc\2019\Ngoc k3a\AFAT 013.ispd
No of Scans: 20
Intensity Mode: %Transmittance
Min: 400 cm-1                                       Max: 4000 cm-1
Resolution: 4 [cm-1]
Atmosphere Correction: OFF
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AFAT 013

AFAT 013

4/1/2019 2:01:41 PM
Instrument: FTIR Affinity - 1S

Department of Inorganic Chemistry, HUS-VNU
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AFAT13-CDCl3-1H

Current Data Parameters
NAME        NGOC_AFAT13
EXPNO                10
PROCNO                1

F2 - Acquisition Parameters
Date_          20190314
Time              10.42
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10000.000 Hz
FIDRES         0.152588 Hz
AQ            3.2767999 sec
RG               175.34
DW               50.000 usec
DE                 6.50 usec
TE                303.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.2049890 MHz
NUC1                 1H
P1                10.00 usec
PLW1        22.00000000 W

F2 - Processing parameters
SI                65536
SF          500.2019076 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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8.28.38.48.58.68.78.88.99.09.19.29.39.4 ppm
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AFAT13-CDCl3-1H

Current Data Parameters
NAME        NGOC_AFAT13
EXPNO                10
PROCNO                1

F2 - Acquisition Parameters
Date_          20190314
Time              10.42
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10000.000 Hz
FIDRES         0.152588 Hz
AQ            3.2767999 sec
RG               175.34
DW               50.000 usec
DE                 6.50 usec
TE                303.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.2049890 MHz
NUC1                 1H
P1                10.00 usec
PLW1        22.00000000 W

F2 - Processing parameters
SI                65536
SF          500.2019076 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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AFAT13-CDCl3-C13CPD

Current Data Parameters
NAME        NGOC_AFAT13
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20190314
Time              11.04
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  128
DS                    4
SWH           31250.000 Hz
FIDRES         0.476837 Hz
AQ            1.0485760 sec
RG               198.57
DW               16.000 usec
DE                 6.50 usec
TE                303.3 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7897032 MHz
NUC1                13C
P1                10.00 usec
PLW1        88.00000000 W

======== CHANNEL f2 ========
SFO2        500.2039008 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        22.00000000 W
PLW12        0.34375000 W
PLW13        0.22000000 W

F2 - Processing parameters
SI                32768
SF          125.7758678 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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AFAT13-CDCl3-C13CPD
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