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1. General information

Unless otherwise noted, all reagents, catalysts and solvents were purchased from commercial
suppliers and used without further purification. Column chromatography was performed with silica
gel (200-300 mesh). NMR spectra were recorded on Bruker AVANCE III (400 MHz) spectrometers.
CDCI; or DMSO-d6 was the solvent used for the NMR analysis, with tetramethyl silane as an
internal standard. Chemical shifts were reported up field to TMS (0.00 ppm) for 'H NMR and
relative to CDCl; (77.0 ppm) for 3C NMR. HRMS spectra were acquired using a waters G2-XS
QTof mass spectrometer.
2. General procedure for synthesis of substrates

2.1 A typical procedure for the synthesis of 111

|
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To a solution of K,COs5 (6.6 mmol) in DMF (5 mL), 1,2,3,4-tetrahydroisoquinoline (6.6 mmol)
and 2-fluorobenzonitrile (6 mmol) were added. The reaction mixture was stirred at 140 °C for 12 h.
The mixture was poured into water (100 mL), and followed by the extraction with ethyl acetate (25
mL x 3). The combined organic layer was dried over anhydrous MgSO, and concentrated under
vacuum. The residue was added to a mixture of AcOH-H,SO4 (3 mL, V/V = 2: 1). The resulting
mixture was stirred at 120 °C for 2 h and then slowly poured into ice-cold water (100 mL). The pH
of the solution was adjusted to 7 by adding aqueous NaOH solution (1 M). The solution was
extracted with ethyl acetate (20 mL x 3). The combined organic layer was dried over anhydrous
MgSO, and concentrated under vacuum. The residue was purified by silica gel flash column
chromatography to give compound 1.

2.2 A typical procedure for the synthesis of 3 [*]
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A mixture of 2-aminobenzamide (1.5 mmol), K,CO; (1.5 mmol), Nal (1.5 mmol), and benzyl
bromide (2.0 mmol) in DMF (10 mL) was stirred at room temperature for 24 hours. The reaction
mixture was poured into water and extracted with EtOAc. The organic layer was washed with brine,
dried over MgSQ,, and concentrated in vacuo. The residue was purified by silica gel flash column
chromatography to give compound 3.

3. General procedure for the synthesis of compound 2 or 4 or 6

The substrate 2-(3,4-dihydroisoquinolin-2(1H)-yl)benzamide 1 or 2-(benzylamino)benzamide 3
(0.5 mmol), or analogue 5, BME (1 mL) were added to a 10 mL Schlenk tube. The tube was
evacuated and filled with oxygen three times. The mixture was stirred at 120 °C for 2 hours under
oxygen atmosphere with an O, balloon. After cooling, the mixture was subjected to a silica gel

column chromatography to isolate product 2 or 4 or 6.

4. Gram-scale synthesis of compound 2a

0 O

@\)J\NHZ O, balloon R dN
h(:@ BME, 120 °C, 9 h ,\i)@

1a 2a
1.26 g, 5 mmol 1.12 g, 90% yield

2-(3,4-Dihydroisoquinolin-2-yl)benzamide (1a, 1.26 g, 5 mmol) and BME (10 mL) were added
to a 25 mL round-bottom flask. The flask was evacuated and filled with oxygen three times. The
mixture was stirred at 120 °C for 9 hours under oxygen atmosphere with an O, balloon. After

cooling, the mixture was subjected to a silica gel column chromatography to isolate product 2a (1.12

g, 90% yield).

5. Control experiments

O 0

@\)‘\NHZ N, balloon - dN
,\(>© BME, 120 °C, 10 h hi:@

1a 2a, 0%

2-(3,4-Dihydroisoquinolin-2(1H)-yl)benzamide 1a (0.3 mmol) and BME (1 mL) were added to
a 10 mL Schlenk tube. The tube was evacuated and filled with nitrogen three times. The mixture
was stirred at 120 °C for 10 hours under nitrogen atmosphere with a N, balloon. After cooling, the

product 2a was not detected.
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N(:@ BME, 120 °C, 2 h ,i/\@

2-(3,4-Dihydroisoquinolin-2(1H)-yl)benzamide 1a (0.3 mmol), BME (1 mL), and 2,2,6,6-

1a 2a, 40%
tetramethylpiperidine-N-oxyl (TEMPO, 0.6 mmol) were added to a 10 mL Schlenk tube. The tube
was evacuated and filled with oxygen three times. The mixture was stirred at 120 °C for 2 hours
under oxygen atmosphere with an O, balloon. After cooling, the mixture was subjected to silica gel
column chromatography to isolate product 2a (30 mg, 40%).

6. Analytical data of the products

12,13-dihydro-6H-isoquinolino[2,1-a]quinazolin-6-one (2a) [!!

N

If J>=1.2 Hz, 1H), 8.38 (dd, J; = 7.6 Hz, J, = 1.6 Hz, 1H), 7.77-7.70 (m, 1H),
7.57-7.37 (m, 4H), 7.28 (dd, J, = 7.2 Hz, J, = 1.2 Hz, 1H), 4.35 (t, J = 6.8 Hz,

o 94% vyield (117 mg). 'TH NMR (400 MHz, CDCls): § = 8.53 (dd, J; = 7.6 Hz,
N

2H), 3.25 (t, J = 6.4 Hz, 2H). 3C NMR (100 MHz, CDCl;): § = 169.94, 155.57, 141.20, 136.27,
134.29, 133.22, 130.04, 129.56, 129.31, 128.29, 127.48, 126.33, 120.85, 114.40, 43.77, 27.59.
7-methoxy-12,13-dihydro-6H-isoquinolino[2,1-a]quinazolin-6-one (2b)
OMe O 82% yield (114 mg). '"H NMR (400 MHz, CDCl;): § = 8.37 (dd, J; = 8.0
@\)HN Hz,J,=1.5Hz, 1H), 7.51 (t, J= 8.4 Hz, 1H), 7.42-7.36 (m, 1H), 7.28 (t, J
f‘t@ =8.0 Hz, 1H), 7.21 (d, J= 7.2 Hz, 1H), 7.01 (d, J= 8.4 Hz, 1H), 6.80 (d, J
= 8.4 Hz, 1H), 4.19 (t, J = 6.8 Hz, 2H), 3.93 (s, 3H), 3.19 (t, J = 6.8 Hz,
2H). BC NMR (100 MHz, CDCl;): 6 = 167.84, 160.68, 153.60, 143.27, 135.79, 133.91, 132.34,
129.11, 128.94, 127.48, 126.83, 110.34, 107.14, 105.61, 56.40, 43.95, 27.04. HRMS (ESI) calcd.
for C17H;5sN,0, ([M+H]*): 279.1134, Found: 279.1140.

9-methyl-12,13-dihydro-6H-isoquinolino[2,1-a]quinazolin-6-one (2c¢) [!]
82% yield (108 mg). 'H NMR (400 MHz, CDCl;): § = 8.49 (dd, J;= 8.0
/@\)HN Hz, J,=1.6 Hz, 1H), 8.22 (d, J = 8.0 Hz, 1H), 7.48 (dt, /= 7.6, 1.2 Hz,
e NK):Q 1H), 7.38-7.20 (m, 4H), 4.32 (t, /= 6.8 Hz, 2H), 3.25 (t, /= 6.4 Hz, 2H),

2.51 (s, 3H). BC NMR (100 MHz, CDCly): 6 = 169.43, 154.85, 144.82, 140.77, 135.83, 132.60,

129.48,129.11, 128.58, 127.67, 127.19, 126.99, 118.08, 113.99, 43.19, 27.08, 22.42.



8-(trifluoromethyl)-12,13-dihydro-6H-isoquinolino[2,1-a] quinazolin-6-one (2d) !
o) 77% yield (122 mg). "TH NMR (400 MHz, CDCls): § = 8.75 (s, 1H),
F3C\©\)J\|N 8.65 (d, J=17.6 Hz, 1H), 8.00 (d, J = 8.8 Hz, 1H), 7.70 (d, J = 8.8 Hz,
hC@ 1H), 7.60 (d, J= 7.6 Hz, 1H), 7.47 (t, /= 7.6 Hz, 1H), 7.36 (d, J= 7.6
Hz, 1H), 4.43 (t, J = 6.8 Hz, 2H), 3.35 (t, J = 6.8 Hz, 2H). 13C NMR
(100 MHz, CDCl3): 6 = 168.34, 155.98, 142.89, 135.82, 133.26, 130.11 (q, J = 3.3 Hz), 129.91,
128.71, 128.05, 127.79, 127.10, 126.90 (q, J = 3.8 Hz), 126.87 (q, J = 270.3 Hz), 120.27, 114.75,
43.70, 27.11.
7-fluoro-12,13-dihydro-6H-isoquinolino[2,1-a]quinazolin-6-one (2¢)
F 0 80% yield (107 mg). '"H NMR (400 MHz, CDCl5): 6 = 8.48 (d, J= 8.0 Hz,
@fl\lN 1H), 7.70-7.65 (m, 1H), 7.52 (t,J= 7.2 Hz, 1H), 7.39-7.29 (m, 3H), 7.15-7.06
NK):Q (m, 1H), 4.34 (t, J = 6.8 Hz, 2H), 3.31 (t, J = 6.8 Hz, 2H). 13C NMR (100
MHz, CDCl;): 6 = 160.75, 154.73, 142.89, 135.80, 134.12 (d, J =11.0 Hz), 132.88, 129.54,
128.87(d, J=35.9 Hz), 127.8, 126.98, 126.14, 122.46, 112.76 (d, J=21.0 Hz), 109.69, 44.10, 27.07.
HRMS (ESI) caled. for CsH2FN,O ([IM+H]"): 267.0934, Found: 267.0938.
9-fluoro-12,13-dihydro-6H-isoquinolino|[2,1-a]quinazolin-6-one (2f)
0 79% yield (105 mg). "H NMR (400 MHz, CDCl;): 6 = 8.27-8.12 (m, 2H),
/@\)HN 7.54 (t,J=17.2 Hz, 1H), 7.46-.40 (m, 2H), 7.34-7.29 (m, 2H), 4.08 (t, J =
F NK):Q 6.8 Hz, 2H), 3.21 (t, J = 6.8 Hz, 2H). 13C NMR (100 MHz, CDCl;): 6 =
164.36,164.13, 161.85 (d, J=246.4 Hz), 147.72 (d, J=11.7 Hz), 138.21,
132.67,132.48 (d, J=3.2 Hz), 129.09, 128.99, 127.46, 127.11, 119.88 (d, J=2.9 Hz), 117.07 (d, J
=12.0 Hz), 112.84 (d, J = 28.0 Hz), 48.93, 28.42. HRMS (ESI) calcd. for C;cH,FN,O ([M+H]"):
267.0934, Found: 267.0940.
8-fluoro-12,13-dihydro-6H-isoquinolino[2,1-a]quinazolin-6-one (2g)
o) 80% yield (107 mg). '"H NMR (400 MHz, CDCl3): 6 = 8.59 (d, J= 8.0 Hz,
F\©\)J\|N 1H), 8.11 (d, /= 8.4 Hz, 1H), 7.61-7.43 (m, 4H), 7.33 (d, J = 7.6 Hz, 1H),
NK):Q 4.38 (t, J = 6.8 Hz, 2H), 3.30 (t, J = 6.8 Hz, 2H). 3C NMR (100 MHz,
CDCl3): 0 = 168.56, 161.45(d, J = 249.1 Hz), 155.04, 137.27, 135.54,

132.86, 129.76, 128.95, 127.98, 126.95, 122.30 (d, J = 7.0 Hz), 121.83 (d, /= 24.4 Hz), 116.14 (d,



J=7.7Hz), 114.19 (d, J = 22.6 Hz), 43.63, 27.12 HRMS (ESI) calcd. for C,,H,FN,O ([M+H]"):
267.0934, Found: 267.0940.
8-chloro-12,13-dihydro-6H-isoquinolino[2,1-a]quinazolin-6-one (2h) [*]
o Q 76% yield (107 mg). "TH NMR (400 MHz, CDCLy): 6 = 8.58 (d, J = 8.0 Hz,
\©\):|N 1H), 8.42 (d, J=2.8 Hz, 1H), 7.72 (dd, J; = 8.8 Hz, J,= 2.4 Hz, 1H), 7.62-
C@ 7.51 (m, 2H), 7.46 (t, J = 8.0 Hz, 1H), 7.34 (d, J = 7.2 Hz, 1H), 4.38 (t, J =
6.8 Hz, 2H), 3.32 (t, J = 6.8 Hz, 2H). 13C NMR (100 MHz, CDCls): § = 168.17, 155.24, 139.27,
135.69, 133.91, 133.83, 132.98, 131.90, 129.81, 128.42, 128.00, 127.03, 121.63, 115.66, 43.56,
27.11.

7-bromo-12,13-dihydro-6H-isoquinolino[2,1-a]quinazolin-6-one (2i)

Br O 79% yield (129 mg). '"H NMR (400 MHz, CDCL): 6 = 8.46 (dd, J= 8.0, 1.6
N

[ Hz, 1H), 7.73-7.71 (m, 1H), 7.52-7.47 (m, 2H), 7.44 (t, J=7.6 Hz, 1H), 7.34
NK):Q (d, J=17.6,2H), 431 (t, J = 6.8 Hz, 2H), 3.31 (t, /= 6.4 Hz, 2H).3C NMR
(100 MHz, CDCls): 6 = 168.73, 155.47, 141.71, 135.75, 133.05, 130.59, 129.81, 129.24, 128.86,
128.73, 127.98, 127.08, 119.13, 117.17, 43.57, 27.10. HRMS (ESI) calcd. for C;sH;,BrN,O
([M+H]"): 327.0133, Found: 327.0139.
9-bromo-12,13-dihydro-6H-isoquinolino[2,1-a]quinazolin-6-one (2j)[!]
0 82% yield (134 mg). '"H NMR (400 MHz, CDCls): § = 8.57 (dd, J = 8.0,
/@\)J\Fl 1.2 Hz, 1H), 8.29 (d, J= 8.4 Hz, 1H), 7.76 (d, /= 1.6 Hz, 1H), 7.60 (dd,
o ht@ J=284,1.6 Hz, 1H), 7.56 (dt, J=7.6, 1.6 Hz, 1H), 7.45 (t, J = 8.0 Hz,
1H), 7.34 (d, J = 7.6 Hz, 1H), 4.34 (t, J = 6.8 Hz, 2H), 3.31 (t, /= 6.8
Hz, 2H).13C NMR (100 MHz, CDCl;): 6 = 168.72, 155.45, 141.69, 135.74, 133.04, 130.58, 129.79,
129.23, 128.84, 128.72, 127.97, 127.06, 119.12, 117.15, 43.56, 27.09.
3-bromo-12,13-dihydro-6H-isoquinolino[2,1-a]quinazolin-6-one (2k)
0 84% yield (137 mg). "TH NMR (400 MHz, CDCl;): 6 =8.71 (d, J=2.0
dﬁ . Hz, 1H), 8.39 (dd, J; = 8.0 Hz, J, = 2.0 Hz, 1H), 7.82-7.75 (m, 1H),
NK):Q/ 7.66-7.45 (m, 3H), 7.20 (d, J = 8.0 Hz, 1H), 4.38 (t, J = 6.8 Hz, 2H),
3.27 (t,J = 6.8 Hz, 2H). 13C NMR (100 MHz, CDCls): 170.02, 154.60,
141.41, 136.46, 135.38, 134.81, 133.05, 131.65, 129.84, 129.50, 127.02, 122.64, 121.28, 114.80,

43.97, 27.54. HRMS (ESI) caled. for CisH,,BrN,O ([M+H]"): 327.0133, Found: 327.0130.
6



2-phenylquinazolin-4(3H)-one (4a) 4]
9 65% yield (72 mg). "H NMR (400 MHz, DMSO-dg): 6 = 12.55 (s, 1H), 8.24 —
©\):/)Ni© 8.14 (m, 3H), 7.86-7.84 (m, 1H), 7.76 (dd, J ;= 8.0 Hz, J ,= 0.8 Hz, 1H), 7.63
~7.50 (m, 4H).3C NMR (100 MHz, DMSO-dy): 0 = 162.97, 153.04, 149.45,
135.35, 133.43, 132.14, 129.34, 128.49, 128.23, 127.33, 126.58, 121.69.
2-(p-tolyl)quinazolin-4(3H)-one (4b) [
NH
N/)\Q (dd, J ;= 20.4 Hz, J,= 7.6 Hz, 3H), 7.78-7.70 (m, 1H), 7.64 (d, J = 8.4 Hz,
Me 1H), 7.47-7.38 (m, 1H), 7.27 (d, J = 8.0 Hz, 2H), 2.30 (s, 3H); *C NMR

O 67% yield (79 mg). "H NMR (400 MHz, DMSO-ds): § = 12.40 (s, 1H), 8.03

(100 MHz, DMSO-d): 6 = 162.11, 152.06, 148.66, 14131, 134.45, 129.71, 129.05, 127.52, 127.26,
126.27, 125.68, 120.72, 20.85.
2-(3-methoxyphenyl)quinazolin-4(3H)-one (4¢) [
0 71% yield (90 mg). 'H NMR (400 MHz, DMSO-dy): 6 = 12.56 (s, 1H),
@\):/NH ome 817 (dd, J; = 8.0 Hz, J, = 1.6 Hz, 1H), 7.90-7.71 (m, 4H), 7.59-7.42 (m,
@ 2H), 7.16 (dd, J; = 8.0 Hz, J—= 2.4 Hz, 1H), 3.88 (s, 3H); 13C NMR (100
MHz, DMSO-dg): 6 = 163.10, 160.18, 152.89, 135.49, 134.86, 130.61, 12839, 127.50, 126.71,
121.85, 120.97, 118.46, 113.35, 56.24.

2-(3,5-dimethoxyphenyl)quinazolin-4(3H)-one (4d) [©]

(0]
: L 67% yield (95 mg). 'H NMR (400 MHz, DMSO-dq): & = 12.54 (s, 1H),
N/)\@/OME: 8.16 (dd, J; = 8.0 Hz, J,=1.2 Hz, 1H), 7.88-7.80 (m, 1H), 7.76 (dd, J, =
Onte 8.4 Hz, J,= 1.2 Hz, 1H), 7.57-7.50 (m, 1H), 7.39 (d, J = 2.4 Hz, 2H), 6.70

(t, J = 2.0 Hz, 1H), 3.85 (s, 6H); 3C NMR (100 MHz, DMSO-d): 6 = 162.88, 161.13, 161.13,
152.47, 135.25, 135.17, 128.21, 127.31, 126.50, 121.69, 106.11, 104.40, 56.17.

2-(3,5-dimethylphenyl)quinazolin-4(3H)-one (4¢) ["]

Q 65% yield (81 mg). '"H NMR (400 MHz, DMSO-dg): 6= 12.46 (s, 1H), 8.19
NH
@ii\/ Me (dd,J;=8.0Hz, J,=1.6 Hz, 1H), 7.90-7.82 (m, 3H), 7.78 (dd, J;= 8.4 Hz,
J>=1.2 Hz, 1H), 7.58-7.52 (m, 1H), 7.26 (s, 1H), 2.40 (s, 6H);
Me

13C NMR (100 MHz, DMSO-dg): 6 = 162.64, 152.92, 149.25, 138.23,

135.06, 133.21, 133.02, 127.92, 126.96, 126.31, 125.95, 121.43, 21.36.



2-(4-(trifluoromethoxy)phenyl)quinazolin-4(3H)-one (4f) [7]

0 78% yield (119 mg). '"H NMR (400 MHz, DMSO-dy): d = 12.66 (s, 1H),
©\)://’\ﬁ©\ 8.31 (d, J= 8.8 Hz, 2H), 8.17 (dd, J; = 8.0 Hz, J;, =1.6 Hz, 1H), 7.90-7.84

OCFs (m, 1H), 7.76 (dd, J; = 8.4 Hz, J, =1.2 Hz, 1H), 7.61-7.52 (m, 3H);
13C NMR (100 MHz, DMSO-dq): 6 = 172.97, 151.68, 138.60, 135.12, 130.54, 130.07, 127.91,
127.26,126.31, 121.42, 121.32, 113.20, 92.53.
2-(4-fluorophenyl)quinazolin-4(3H)-one (4g) 4]
(0]

65% yield (78 mg). '"H NMR (400 MHz, DMSO-dq): J = 12.59 (s, 1H),
NH

N/)\©\ 8.31-8.22 (m, 2H), 8.16 (dd, J; = 8.0 Hz, J, = 1.6 Hz, 1H), 7.89-7.81 (m,
F 1H), 7.74 (dd, J; = 8.0 Hz, J,= 1.2 Hz, 1H), 7.56-7.49 (m, 1H), 7.40 (t, J
= 8.8 Hz, 2H); 13C NMR (100 MHz, DMSO-dy): § = 165.75 (d, J = 247.8 Hz), 162.67, 151.83,
149.12, 135.12, 130.89 (d, /=9.0 Hz), 129.71, 127.94, 127.09, 126.32, 121.36, 116.11 (d, J=21.90
Hz).

2-(2,5-difluorophenyl)quinazolin-4(3H)-one (4h) [*]

Q 74% vield (96 mg). "H NMR (400 MHz, DMSO-dy): § = 12.67 (s, 1H),

NH
@f:/l £ 8.19(dd, J, = 8.0 Hz, J, = 1.2 Hz, 1H), 7.92-7.83 (m, 1H), 7.75 (d, J =
. 8.0 Hz, 1H), 7.69-7.55 (m, 2H), 7.52-7.44 (m, 2H); 3C NMR (100 MHz,

DMSO-dg): 6 =161.73, 159.25 (d, J=241.8 Hz), 157.32 (d, J = 247.5 Hz), 149.09, 148.77, 135.00,
127.88, 127.60, 126.19, 123.81 (dd, J; = 15.8 Hz, J,= 8.5 Hz), 121.52, 119.64 (dd, J;, = 23.7 Hz, J,
— 8.8 Hz), 118.33 (dd, J; = 24.4 Hz, J, = 8.9 Hz), 117.67 (dd, J, = 25.8 Hz, J, = 2.8 Hz).
3-methyl-2-phenylquinazolin-4(3H)-one (4i) [*]

-Me
P : 7.80 (s, 2H), 7.67-7.54 (m, 6H), 3.56 (s, 1H); 13C NMR (100 MHz, CDCls): § =

162.66,156.08, 147.27, 135.35, 134.26, 130.03, 128.84, 127.96, 127.44, 126.95,

Q 66% yield (78 mg). "H NMR (400 MHz, CDCLy): 6 = 8.39 (d, J = 8.0 Hz, 1H),

126.63, 120.48, 34.23.

2-(3,5-dimethoxyphenyl)-3-methylquinazolin-4(3H)-one (4j) [*]

Q 72% yield (107 mg). 'H NMR (400 MHz, DMSO-dp): 6 = 8.21 (dd, J;
-Me
©\)J\N o = 8.0 Hz, J, =1.6 Hz, 1H), 7.90-7.83 (m, 1H), 7.70 (dt, J; = 8.4 Hz, J;
- e
N

=0.8 Hz, 1H), 7.62-7.56 (m, 1H), 6.84 (d, J=2.4 Hz, 2H), 6.70 (t, /=

OMe 2.4 Hz, 1H), 3.83 (s, 6H), 3.39 (s, 3H). 3C NMR (100 MHz, DMSO-
8



de): 0 = 162.06, 160.92, 156.36, 147.49, 137.66, 134.87, 127.70, 127.44, 126.59, 120.76, 106.70,
102.03, 56.03, 34.19.

2-(3,5-dimethylphenyl)-3-methylquinazolin-4(3H)-one (4K) [°]

Q y 77% yield (102 mg). "H NMR (400 MHz, DMSO-dq): § = 8.18 (dd, J, =
-Me
N
@5:/ Me 8.0 Hz, J,=1.2 Hz, 1H), 7.85-7.81 (m, 1H), 7.66 (dd, J; = 8.4 Hz, J, =1.2
Hz, 1H), 7.56-7.50 (m, 1H), 7.26 (s, 2H), 7.18 (s, 1H), 3.37 (s, 5H), 2.39-
Me

2.35 (m, 6H); 3C NMR (100 MHz, DMSO-dy): 6 =162.00, 156.65, 147.44,
138.02, 135.63, 134.66, 131.43, 127.48, 127.13, 126.43, 126.15, 120.44, 34.26, 21.20.
5-fluoro-2-phenylquinazolin-4(3H)-one (41) '
NH
/)\© 8.15 (m, 2H), 7.81-7.76 (m, 1H), 7.59 — 7.52 (m, 4H), 7.27-7.21 (m, 1H). 3C
NMR (100 MHz, DMSO-d;): 6 = 162.35 (d, J = 261.0 Hz), 160.12, 153.79,

o0 75% yield (90 mg). "H NMR (400 MHz, DMSO-dq): 0 = 12.57 (s, 1H), 8.17—

N

151.39, 135.61 (d, J = 10.7 Hz), 132.73, 132.19, 129.14, 128.38, 124.08, 113.30 (d, J = 20.2 Hz),
110.96 (d, J= 6.1 Hz).

2-(3,5-dimethoxyphenyl)-6-fluoroquinazolin-4(3H)-one (4m) (4!

i o 70% yield (105 mg). "TH NMR (400 MHz, DMSO-dy):12.62 (s, 1H),

NH
\©\)NL/ OMe 7.85-7.81 (m, 2H), 7.75-7.70 (m, 1H), 7.37 (d, J = 2.4 Hz, 2H), 6.70
(t,J=2.0 Hz, 1H), 3.84 (s, 6H). 3C NMR (100 MHz, DMSO-d¢): 6 =

OMe
161.75 (d, J=243.9 Hz), 161.01, 151.92, 145.92, 134.88, 132.19 (d, J

= 17.5 Hz), 129.15, 123.69 (d, J = 24.1 Hz), 122.8 (d, J = 8.0 Hz), 111.13 (d, J = 23.2 Hz), 105.99,
104.27, 56.29.
2,3-dihydropyrrolo[1,2-a]quinazolin-5(1H)-one (6a) [!]
0 74% yield (69 mg). 'TH NMR (400 MHz, CDCl): 6 = 8.30 (dt, J;= 8.0 Hz, /,= 1.6
@N Hz, 1H), 7.75-7.66 (m, 1H), 7.48-7.40 (m, 1H), 7.22 (d, J = 8.0 Hz, 1H), 4.27 (t, J
N\b = 7.6 Hz, 2H), 3.20 (t, J = 8.4Hz, 2H), 2.44 (q, J = 8.0 Hz, 2H). *C NMR (100
MHz, CDCly): 6 = 170.17, 166.46, 138.66, 133.67, 128.83, 125.88, 118.77, 114.51, 48.75, 32.83,
18.70.
5,6-dihydrobenzo[4,5]imidazo[2,1-a]isoquinoline (6b) [*]
79% yield (87 mg). "H NMR (400 MHz, CDCl;): = 8.35-8.34 (m, 1H), 7.93-

N
\
©:N 7.80 (m, 1H), 7.47-7.26 (m, 6H), 4.34 (t, J = 8.0 Hz, 2H), 3.35-3.23 (m, 2H).
9



13C NMR (100 MHz, CDCls): 6 = 149.13, 143.91, 134.67, 134.31, 130.19, 128.12, 127.77, 126.66,
125.67, 122.71, 122.50, 119.76, 109.09, 40.42, 28.26.
1,2-diphenyl-1H-benzo[d]imidazole (6¢) 4!
@ 66% yield (89 mg). TH NMR (400 MHz, DMSO-dq): 6 = 7.81-7.79 (m, 1H),
N 7.58-7.52 (m, 5H), 7.44-7.26 (m, 7H), 7.20-7.18 (m, 1H). 3C NMR (100
©[N/>_© MHz, DMSO-d): 6 = 152.50, 143.22, 137.75, 137.13, 130.70, 130.50, 130.19,
129.79, 129.51, 129.02, 128.19, 124.01, 123.40, 120.06, 111.13.

1-benzyl-2-phenyl-1H-benzo[d]imidazole (6d) ['!]

1H), 7.73-7.71 (m, 2H), 7.51-7.46 (m, 3H), 7.38-7.22 (m, 6H), 7.15-7.12

@EN >_© (m, 2H), 5.48 (s, 2H). 3C NMR (100 MHz, CDCly): 154.19, 143.16,
/
N

136.40, 136.06, 130.05, 129.96, 129.28, 129.09, 128.79, 127.80, 125.98,

Q 28% yield (39.8 mg). 'H NMR (400 MHz, CDCl;): 6 = 7.90 (d, J= 8.0 Hz,

123.08, 122.72, 120.00, 110.57, 48.40.

12,12',13,13'-tetrahydro-6H,6'H-4b,4'b-bibenzo[4,5][1,3]oxazino[2,3-a]isoquinoline (6¢) [4]

| 65% yield (154 mg). "H NMR (400 MHz, CDCLy): 6 = 8.16 (dd, J; =
p 7.6 Hz, J=1.6 Hz, 2H), 7.61 (dd, J; = 7.2 Hz, J,= 2.4 Hz, 2H), 7.56-

7.51 (m, 2H), 7.44-7.39 (m, 6H), 7.33-7.20 (m, 4H), 4.66 (d, J=11.6
Hz, 2H), 4.52-4.43 (m, 2H), 4.12-4.01 (m, 2H), 3.91-3.63 (m, 2H), 3.31-3.21 (m, 2H), 3.16-3.05
(m, 2H). ®*C NMR (100 MHz, CDCls): 6 = 165.74, 141.31, 138.50, 137.76, 132.51, 130.79, 129.41,
129.07, 128.84, 128.34, 127.35, 127.15, 125.97, 61.96, 50.19, 28.59.

Reference:

]. Sun, Y.Hu, S.Z.Nie, Y. Y. Yan, X. J. Zhang, M. Yan, Adv. Synth. Catal., 2013, 355, 2179-2184.
]. Hikawa, Y. Ino, H. Suzuki, Y. Yokoyama, J. Org. Chem. 2012, 77, 7046-7051.

]. Q.Y.Li, S. Y. Cheng, H. T. Tang, Y. M. Pan, Green Chem., 2019, 21, 5517-5520.

].  S. M. Patel, H. Chada, S. Biswal, S. Sharma, D. S. Sharada, Synthesis 2019, 51, 3160-3170.

]. J. K. Laha, K. S. S. Tummalapalli, A. Nair, N. Patel, J. Org. Chem. 2015, 80, 11351-11359.

]. R. Sharma, R. A. Vishwakarma, S. B. Bharate, Adv. Synth. Catal. 2016, 358, 3027-3033.

]. K. Upadhyaya, R. K. Thakur, S. K. Shukla, R. P. Tripathi, J. Org. Chem. 2016, 81, 5046-5055.

]. S.Hao, J. Yang, P. Liu, J. Xu, C. Yang, F. Li, Org. Lett. 2021, 23, 2553-2558.

]. Y.Jang, S. B. Lee, J. Hong, S. Chun, J. Lee, S. Hong, Org. Biomol. Chem. 2020, 18, 5435-5441.
10]. H. Hikawa, Y. Ino, H. Suzuki, Y. Yokoyama, J. Org. Chem. 2012, 77, 7046—7051.

11]. P. H. Wang, J. Y. Wang, C. T. Au, R.H. Qiu, X. H. Xu, S. F. Yin, 4dv. Synth. Catal. 2016, 358, 1302-1308
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8. HRMS spectra
2b

OMe O

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 30.0 PPM / DBE: min=-1.5, max = 50.0
Element prediction: Off

MNumber of isotope peaks used for I-FIT =3

Monoisotopic Mass, Even Electron lons

395 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:17-17 H:10-20 N:06 ©:0-8 Cl0-2 Br0-2

1

0114-1-zr-2b 129 (0.732) 1: TOF MS ES+
343e+006
10 2791140
Ya
277.0986 | 280 1170
221.0741 277.047 301036 338.3361
i : 236 0941 249 0614 264.0897 7 - _282.1265 | 3021335 317.0456 : 3451461
220 230 = 240 280 260 . 270 = 280 . 29 . 300 . 310 . 320 = 330 = 340
Minimum: 2 Bl
Maximum: 5.0 30.0  50.0
Mass Calc. Mass mDa  PPM DBE  i-FIT Norm  Conf (%) Formula
279. 1140 279. 1134 0.6 2.1 1.5 1338.6 n/a nfa C17 HI5 N2 02
2e
F O
N
|
N
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 10.0 PPM / DBE: min=-1.5, max =50.0
Element prediction: Off
MNumber of isotope peaks used for I-FIT =3
Monoisotopic Mass, Even Electron lons
309 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:16-16 H:0-100 MN:0-10 O:0-10 F:1-3
1
0114-1-zr-2e 110 (0.626) 1: TOF MS ES+
4 35e+006

267.0938

268.0967 259 0755
139.9902 223.0672 90.0776 3170423 355 o757
140 160 180 200 = 220 = 240 = 260 = 280 = 300 = 320 = 340 = 360 380 = 400 420 = 440

265.0779

165 9919 1790639 390 2950 415.2106 4371926

miz

Minimum: =18

Maximum : 5.0 10.0 50,0

Mass Calc. Mass mDa  PPM DBE i-FIT  Norm  Conf (%) Faormula

267. 0938  267.0934 0.4 1.5 115 1263.1 nfa n/a Cl6 HIZ N2 0 F
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2f

2g

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 10.0 PPM [ DBE: min =-1.5, max = 50.0
Element prediction: Off

MNumber of isotope peaks used for I-FIT =3

Menoisotopic Mass, Even Electron lons

309 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:16-16 H:0-100 MN:0-10 O:0-10 F:1-3

0114-1-zr-2f 115 (0.652)

1: TOF MS ES+
2.52e+006

267.0940

89.0760

1399902 1g5oazp 1849865 53050y 2007 o0 0782 3983330 5gegaqy 3993157 445 9164437.1920 ;
miz
140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440
Minimum: ) B
Maximum: 5.0 10,0 50,0
Mass Calc. Mass mDa  PPM  DBE  i-FIT Norm Conf (%) Formula
267, 0940 267, 0934 0. 6 2.2 1.5 1147.7 n/a n/a Cl6 HIZ N2 O F
o}
N
|
N
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 30.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
MNumber of isotope peaks used for I-FIT =3
Monoisotopic Mass, Even Electron lons
172 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:16-17 H:10-20 N:0-6 0:0-8 ClL0-2 F:1-1
1
0114-1-2r-2g 114 (0.647) 1: TOF MS ES+
1.31e+006
10 267.0940
Yo
Sy e 289.0754
195.0494 206.0968,53 nees 25 07182 -3 289 0335.]_290.0782 338.3363 3550785 371.1430388.2832 450051 437 1908
180 | 200 | 220 | 240 | 260 280 | 300 320 ' 340 ' 360 | 380 | 400 | 420 | 440
Minimum: -1.5
Maximum: 5.0 30.0  50.0
Mass Calc. Mass mDa  PPM DBE  i-FIT Norm  Conf (%) Formula
267.0940 267.093¢ 0.6 22 1L5 103l.0 nfa nfa C16 HIZ N2 0 F
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Br O
N
I
N
Elemental Composition Report Page 1

2k

Single Mass Analysis

Tolerance = 30.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

MNumber of isotope peaks used for I-FIT =3

Menoisotopic Mass, Even Electron lons

440 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:16-17 H:10-20 N:06 0:0-8 Cl0-2 Br0-2

1

0114-1-zr-2i 124 (0.707) 1: TOF MS ES+
9.82e+004
10 327.0139
%
326 968 3300217 3489978
o1 2670777 2791003282 1270 2962549 30117311 240310 249 A7 N2 | | 3652953 3651140
T T T T T T T T T T T f T SR | T T T T T I I+ miz
265 270 275 280 285 290 295 300 305 310 315 320 325 330 335 340 345 350 355 360 365
Minimum: -1.5
Maximum: 5.0 30.0 50,0
Mass Calc. Mass mDa  PPM DBE  i-FIT Norm  Conf (%) Formula
3270139 327.0133 0.6 L8 IL5 7338 nfa n/a C16 HIZ N2 0 Br
O
I
Br
N
Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 30.0 PPM / DBE: min=-1.5, max =500
Element prediction: Off

MNumber of isotope peaks used for I-FIT =3

Monoisotopic Mass, Even Electron lons

440 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:16-17 H:10-20 N:06 ©:0-8 Cl:0-2 Bro0-2

1

0114-1-zr-2k 129 (0.733) 1: TOI; l\{.)ilg E(?DJr4
_0Be+H

327.0130

330.0166 3383422 348 9944 350.9918

361.2292 371.1709

3042171 341 o4a> 3182432

305.0 3100 3150 3200 3250 3300 3350 3400 3450 3500 3550 360.0 365.0 3700

Minimum: -L.5

Maximum: 5.0 30,0 50.0

Mass Calc. Mass mDa  PPM DBE  i-FIT Norm  Conf (%) Formula
3270130 327.0133  -0.3 -0.9 IL5 7436 nfa n/a C16 HIZ N2 0 Br
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