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Photocatalyst-free visible-light-promoted quinazolinone synthesis at
room temperature utilizing aldehydes generated in situ via C=C bond

cleavage
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1. General information

Column chromatography was generally performed on silica gel (200-300 mesh) and
reactions were monitored by thin layer chromatography (TLC) visualize the course of
the reactions. The 'H NMR and 3C NMR data were recorded on Bruker 500 M
spectrometer. Benzaldehyde was demonstrated by HPLC using n-hexane: isopropyl
alcohol (99:1).

2. Setup for photocatalytic reactions

The reaction setup is depicted in Figure S1. 18W LED lights are available for purchase.
During the first experiment the temperature was monitored inside the crystallizing
dish and did not exceed the room temperature (20—30 °C). Magnetic stirring was
performed with 200 rpm.
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Figure S1: LED reaction setup.

3. Analytical data of the products

2-phenylquinazolin-4(3H)-one (3a) 1: White solid. m.p: 241.2-243.9 ‘C. 'H NMR (500 MHz,
DMSO-dg) & 12.55 (s, 1H), 8.21 — 8.14 (m, 3H), 7.85 (ddd, J = 8.5, 7.0, 1.7 Hz, 1H), 7.75 (dd, J = 8.2,
1.0 Hz, 1H), 7.61 — 7.48 (m, 4H); 13C NMR (126 MHz, DMSO) 6 162.7, 152.8, 149.2, 135.1, 133.2,
131.9,129.1, 128.2, 128.0,127.1, 126.3, 121.5.

2-(p-tolyl)quinazolin-4(3H)-one (3b) : White solid. m.p: 238.3-241.0 ‘C. 'H NMR (500 MHz,
DMSO-dg) 6 12.47 (s, 1H), 8.16 (d, /= 7.9 Hz, 1H), 8.11 (d, / = 8.1 Hz, 2H), 7.88 — 7.79 (m, 1H), 7.73
(d, J=8.1Hz, 1H), 7.51 (t,J = 7.6 Hz, 1H), 7.36 (dd, J = 7.8, 3.2 Hz, 2H), 2.39 (s, 3H); ;33C NMR (126
MHz, DMSO) 6 162.8, 152.7, 149.3, 141.9, 135.0, 130.4, 129.7, 128.2, 127.8, 126.8, 126.3, 121.4,
21.5.



2-(4-methoxyphenyl)quinazolin-4(3H)-one (3c) !: White solid. m.p: 247.3-250.2 C. 'H NMR (500
MHz, DMSO-dg) & 12.42 (s, 1H), 8.22 (d, J = 8.7 Hz, 2H), 8.16 (d, J = 7.7 Hz, 1H), 7.82 (t, / = 7.4 Hz,
1H), 7.72 (d, J = 8.1 Hz, 1H), 7.50 (t, J = 7.4 Hz, 1H), 7.10 (d, J = 8.6 Hz, 2H), 3.86 (s, 3H); 13C NMR
(126 MHz, DMSO) & 162.8, 162.3, 152.3, 149.4, 135.0, 129.9, 127.8, 126.6, 126.3, 125.3, 121.2,
114.5, 55.9.

2-(4-chlorophenyl)quinazolin-4(3H)-one (3d) !: White solid. m.p: 294.6-297.7 C. 'H NMR (500
MHz, DMSO-dg) 6 12.61 (s, 1H), 8.21 (d, J = 8.6 Hz, 2H), 8.16 (d, J = 7.4 Hz, 1H), 7.85 (t, J = 7.6 Hz,
1H), 7.75 (d, J = 8.0 Hz, 1H), 7.63 (d, J = 8.6 Hz, 2H), 7.54 (t, J = 7.4 Hz, 1H); 13C NMR (126 MHz,
DMSO) 6 162.6, 151.8, 149.1, 136.8, 135.2, 132.0, 130.1, 129.2, 128.0, 127.3, 126.3, 121.5.

2-([1,1'-biphenyl]-4-yl)quinazolin-4(3H)-one (3e) 2: White solid. m.p: 266.6-269.7 ‘C. 'H NMR
(500 MHz, DMSO-dg) 6 12.62 (s, 1H), 8.31 (d, J = 8.5 Hz, 2H), 8.18 (dd, J = 7.9, 1.2 Hz, 1H), 7.88 (d,
J = 8.6 Hz, 3H), 7.83 — 7.75 (m, 3H), 7.52 (t, J = 8.2 Hz, 3H), 7.44 (d, J = 7.4 Hz, 1H); 13C NMR (126
MHz, DMSO) 6 162.7, 152.4, 149.2, 143.3, 139.4, 135.1, 132.0, 129.6, 128.9, 128.7, 128.0, 127.3,
127.2,127.1,126.4, 121.5.

2-(naphthalen-2-yl)quinazolin-4(3H)-one (3f) 1: White solid. m.p: 246.9-249.2 C. 'H NMR (500
MHz, DMSO-dg) 6 12.70 (s, 1H), 8.83 (s, 1H), 8.31 (s, 1H), 8.19 (d, J = 7.2 Hz, 1H), 8.05 (dd, J = 29.6,
7.6 Hz, 3H), 7.93 — 7.73 (m, 2H), 7.60 (d, J = 47.3 Hz, 3H); 13C NMR (126 MHz, DMSO) & 162.7,
152.7, 149.3, 135.1, 134.6, 132.8, 130.4, 129.4, 128.6, 128.6, 128.4, 128.1, 128.0, 127.4, 127.1,
126.4,125.0, 121.5.

2-(pyridin-2-yl)quinazolin-4(3H)-one (3g) 3: White solid. m.p: 271.3-275.6 “C. 'H NMR (500 MHz,
DMSO-dg) 6 11.81 (s, 1H), 8.77 (d, J = 4.5 Hz, 1H), 8.46 (d, J = 7.9 Hz, 1H), 8.21 (d, J = 8.9 Hz, 1H),
8.08 (td, J = 7.8, 1.6 Hz, 1H), 7.93 — 7.85 (m, 1H), 7.81 (d, J = 7.9 Hz, 1H), 7.71 — 7.64 (m, 1H), 7.63
—7.55 (m, 1H); 3C NMR (126 MHz, DMSO) & 161.2, 150.4, 149.4, 149.1, 148.9, 138.5, 135.2,
128.2,127.7,127.0, 126.6, 122.6, 122.5.

(E)-2-styrylquinazolin-4(3H)-one (3h) : White solid. m.p: 245.5-248.4 ‘C. 'H NMR (500 MHz,
DMSO-dg) 6 12.37 (s, 1H), 8.12 (d, J = 7.9 Hz, 1H), 7.96 (d, J = 16.2 Hz, 1H), 7.82 (t, J = 7.6 Hz, 1H),
7.68 (t,J = 7.6 Hz, 3H), 7.48 (q, / = 8.0 Hz, 3H), 7.43 (d, J = 7.1 Hz, 1H), 7.02 (d, J = 16.2 Hz, 1H); 13C
NMR (126 MHz, DMSO) 6 162.2, 151.9, 149.5, 138.7, 135.4, 135.0, 130.3, 129.6, 128.1, 127.6,
126.7,126.3, 121.5.

6-chloro-2-(p-tolyl)quinazolin-4(3H)-one (3i) 4: White solid. m.p: 302.1-304.9 ‘C. 'H NMR (500
MHz, DMSO-dg) & 12.66 (s, 1H), 8.10 (s, 3H), 7.90 — 7.82 (m, 1H), 7.75 (d, J = 8.5 Hz, 1H), 7.37 (d, J
= 6.8 Hz, 2H), 2.40 (s, 3H); 13C NMR (126 MHz, DMSO) 6 161.8, 153.2, 142.2, 135.2, 132.0, 131.0,
130.1, 130.1, 129.7, 128.2, 125.3, 21.5.

7-methoxy-2-(p-tolyl)quinazolin-4(3H)-one (3j) 5: White solid. m.p: 266.5-269.7 ‘C.'*H NMR (500
MHz, DMSO-dg) 6 12.47 (s, 1H), 8.08 (d, J = 8.2 Hz, 2H), 7.69 (d, J = 8.9 Hz, 1H), 7.54 (d, J = 3.0 Hz,
1H), 7.44 (dd, J = 8.9, 3.0 Hz, 1H), 7.35 (d, J = 8.1 Hz, 2H), 3.89 (s, 3H), 2.39 (s, 3H); 13C NMR (126
MHz, DMSO) & 162.5, 158.1, 150.5, 143.8, 141.5, 130.4, 129.7, 127.9, 124.6, 122.1, 106.3, 56.1,
21.4.

3-methyl-2-(p-tolyl)quinazolin-4(3H)-one (3k) : White solid. m.p: 139.2-144.1 “C. TH NMR (500
MHz, DMSO-d¢) & 8.18 (d, J = 7.9 Hz, 1H), 7.87 = 7.77 (m, 1H), 7.71 — 7.63 (m, 1H), 7.60 — 7.55 (m,
2H), 7.53 (d, J = 8.4 Hz, 1H), 7.35 (d, J = 8.1 Hz, 2H), 2.41 (s, 3H); 13C NMR (126 MHz, DMSO) &
162.2, 156.7, 147.6, 140.0, 134.7, 133.1, 129.4, 128.8, 127.6, 127.2, 126.5, 120.5, 34.4, 21.4.



3-methyl-2-phenylquinazolin-4(3H)-one (31) 7: White solid. m.p: 133.3-135.5 C. TH NMR (500
MHz, DMSO-dg) 6 8.19 (d, J = 7.3 Hz, 1H), 7.89 — 7.80 (m, 1H), 7.68 (d, J = 7.6 Hz, 3H), 7.56 (s, 4H),
3.37 (s, 3H); 3C NMR (126 MHz, DMSO) 6 162.1, 156.6, 147.5, 135.9, 134.8, 130.3, 128.9, 128.7,
127.7,127.4,126.6, 120.6, 34.4.

Benzophenone (3m) &: White solid. m.p: 48.3-49.7 ‘C. 'H NMR (500 MHz, DMSO-d¢) 6 7.77 - 7.73
(m, 4H), 7.70 (t, J = 7.4 Hz, 2H), 7.58 (t, J = 7.7 Hz, 4H); 13C NMR (126 MHz, DMSO) & 196.3, 137.5,
133.2,130.1, 129.0.

2-phenyl-2,3-dihydroquinazolin-4(1H)-one (intermediates) °: White solid. m.p: 225.3-227.1 C.
14 NMR (500 MHz, DMSO-dg) & 8.27 (s, 1H), 7.60 (d, J = 7.7 Hz, 1H), 7.49 (d, J = 7.1 Hz, 2H), 7.37
(dt, J = 15.2, 7.0 Hz, 3H), 7.28 — 7.17 (m, 1H), 7.10 (s, 1H), 6.74 (d, J = 8.1 Hz, 1H), 6.67 (t, J = 7.5
Hz, 1H), 5.75 (s, 1H); 13C NMR (126 MHz, DMSO) 6 164.0, 148.3, 142.1, 133.8, 128.9, 128.8, 127.8,
127.3,117.6, 115.4, 114.9, 67.0.

4, Spectrum

wy COORVOI-VINYONNINMANOOT TR OO N T . o =]
i N s = Ssietl e 00,00,00100 00,00 00 T B B 20 10 A0 0 A s ndn o 2]
— o 00 0O M) ol

il S i R L T R R |

=
%F‘
L

T
O o
&S S
i (=1

4154

40.84= =
2

13.0 12,5 12,0 11.5 11.0 10.5 10.0 9.5 9.0 85 80 7.5 7.0 6.5 6.0 55 50 45 40 3.5 3.0 25 20 15 1.0 05 00
fl (ppm)



¢zl
m.om_/
1°LTI
0821
8Tl
1'6¢l
61 Q..W
N,mm—\
Isel
cori—
8TSI—

LT9I—=

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

170

6£°T~
T

Let—

Se'L
9¢°L
9¢€°Lq
LEL
0S°LA
1§°Ly

CLiL

vn.\.ur
18°L
18°2]
8L

S8°L

Lr'el—

NH

3b

=00°¢

00T
$0'1l
mwo.o
071
00T
80°1

F1071

1.0 05 0.0

1.5

fl (ppm)

13.0 12.5 12.0 11.5 11.0 10.5 10.0 95 9.0 85 80 75 7.0 65 60 55 50 45 40 35 3.0 25 2.0



Sl
S6E

86t
00

1'oF
oy
£0v
£0F
oy

8T91—

NH

3b

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

170

50—

8EE—

98 ¢—

wTl—

U

=70'¢

/80T
HHVQ,_
001
W\w@._
00°1
01'e

FE0'L

1.0 0.5 0.0

1.5

f1 (ppm)

13.0 125 12.0 11.5 11.0 10.5 10.0 9.5 9.0 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20



S'6t
L'6g
8'6¢

0°0r
Tor
£0F
sor
6°S5—

NH

3c

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

170

f1 (ppm)

000-—

0§T—

112

19°¢l—

Cl

3d

93

—_

=001

1.0 0.5 0.0

1.5

fl (ppm)

13.0 12.5 12.0 11.5 11.0 10.5 10.0 9.5 9.0 85 8.0 7.5 7.0 65 6.0 55 50 45 40 35 30 25 20



S'6t
L6t
8'6t
00r

Tor
£'0r

S0t

NH

Cl

3d

MMWWWWWM

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

170

f1 (ppm)

1$°C—

8¢°€

(445
PrL
St'L
1§°L
S'L

5L
95°L
Lty
8L°LA
08°L
08°L
¥8°L
C8L
L8°L1
88'L
18]
L8]
61’8
618
0€'8
[4%]

wTl—

001
Jire
~10°€
po'g
w&.c

€0°T

=¢8°0

1.0 0.5 0.0

133

13.0 12,5 12,0 11.5 11.0 10.5 10.0 9.5 9.0 85 8.0 7.5 7.0 6.5 60 55 50 45 40 35 3.0 25 20

f1 (ppm)



6t
9'6¢
8°6€

6°6€
1'or
£0r
¥ or

——

]
r~
o
=

—

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

170

fl (ppm)

00°0—

17—

% 2

ceL
S9°L
WL
98°L
LY°L
08
€08
808
608
[ ]
0T'8
1e'8
€88

oLTI—

06C
00T
88'C
ol
96'0

mrcc.

l Fsso

1.0 0.5 0.0

1.5

fl (ppm)

13.0 12.5 12.0 11.5 11.0 10.5 10.0 9.5 9.0 85 80 7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20



L'6E
8'6E

OO

<or
0¥

R N

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

170

f1 (ppm)

£5°T—

6t E—

LS'L

J

cO'l

e

01

1.0 05 0.0

L.5

fl (ppm)

12,5 12.0 11.5 11.0 10.5 10.0 9.5 9.0 85 80 7.5 7.0 65 6.0 55 50 45 40 35 3.0 25 20



$6¢
L6€
8°6¢

00t
Tor
£0r
cor

Py AN

~
39

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

170

f1 (ppm)

1§¢—

00°L
P0°L1
It
&L
L
v
sy
6t LA

152
LYL
89 L
oLL
18°L9
8L
8L
$6'L1
86°L1
11°84
crg

ehs

LETl—

NH

3h

S0l
MS. |

=00'1

1.0 0.5 0.0

1.5

f1 (ppm)

13.0 12.5 12.0 11.5 11.0 10.5 10.00 9.5 9.0 85 8.0 75 7.0 6.5 60 55 50 45 40 35 3.0 25 2.0



68,

96
8'6€

1ov
£0r

¥op!

NH
3h

U1 O

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

170

00°0—

bz~
157

SEE—

99—

NH

Cl

3i

=L0E

e

13.513.012.512.011.5 11.0 10.5 10.0 9.5 9.0 85 8.0 75 7.0 65 6.0 55 50 45 4.0 35 3.0 25 2.0 1.5 1.0 05 0.0

wllT

LO°1
o1
Rrg

—= 00’1

fl (ppm)



S

Al
T'8TI
L'6T1
1'0E1
1°0¢€1
O'LEl-7
c.mm_$
oeel
Torl—

CESE=

8 191—

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

170

£1 (ppm)

6ET~
05T

=

9¢°¢

68'¢—

Lyel—

—

=T0'€

=00t

diot
00T

£0'l
ooz

660

1.0 0.5 0.0

1.5

f1 (ppm)

13.0 12.5 12.0 11.5 11.0 10.5 10.00 9.5 9.0 85 80 7.5 7.0 6.5 6.0 55 50 45 40 35 3.0 25 2.0



vic—

195—=

£901—

1'¢cl

Eéw
6LT1,
L6TI
pogt/

SIpl
gept/
§0SI~

I'8¢1—
§C9l—

Ll “ |

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

170

VT~
S

8t t—

el
9t'Ly
€871
€571
S LY
954
95°LY
LSLY
LS LA
8¢°L1
85°L7
99°Ly
99°L+
LYLY
08°LqL

8L
8L
8L
€8°L
L1'8
LT'8
61’8
618

=01t

s30T
L0'1
€1'T
S0'1
601
001

80 75 70 65 60 55 50 45 40 35 30 25 20 L5 10 05 00
f1 (ppm)

8.5

9.0



vit—
1427
8'6€
00r
oy
£'0F

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

170

00°0-—

1§°7—

EEE~

LE'E

=00t

2.0 1.5 1.0 0.5 0.0

2:5

3.0

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
f1 (ppm)

9.0



1427
S'6¢
L6E
8°6¢€
00%

oy
£0F
£'0¥
Sor

90zl
@.wm_/
LTI
LLTl
L8
o.mm_w
€0€1
m.qm%
oS¢l
SLyl—

9198 —
'e91—

160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10
f1 (ppm)

170

£8T—

rre—

3m

L 790

=00°T

}J o0y

7.5 7.0 6.5 6.0 5:5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0
fl (ppm)

8.0



€6t

8’6t
00
oy
€0t
S0

06Tl

3m

ros1~
veers
sLer

£961—

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200

00°0—

0ST—

£eE—

NH

intermediates

Al

=00"1

€01
€01

86°0
i
r60€
=17
L0l

=10°1

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

8.0 7.5 7.0 6.5 6.0 5.5 5.0

8.5



< N O NNl

= = oy oo e i B - ==l Y=o}
< o O N0 oo~~~ wn < (=] vien— Oy o8& T
0 + T AN — = = ') [ oSS
T T T___._.__.__ “o FFFneneanan

intermediates

e oy B0 0 J

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

HPLC plots showing the presence of benzaldehyde

2.50

] R Blue LED O ballon m
[l -
2.00 DMSOQ, 40 h

1.50

AU
7.357
o

1.00

o s

0.50

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
minutes

1. Q. Wang, M. Lv, J. Liu, Y. Li, Q. Xu, X. Zhang and H. Cao, ChemSusChem, 2019, 12, 3043-3048.
M. Abdullaha, S. Mohammed, M. Ali, A. Kumar, R. A. Vishwakarma and S. B. Bharate, J. Org.
Chem., 2019, 84, 5129-5140.

K. Upadhyaya, R. K. Thakur, S. K. Shukla and R. P. Tripathi, J. Org. Chem., 2016, 81, 5046-5055.
S. M. Patel, H. Chada, S. Biswal, S. Sharma and D. S. Sharada, Synthesis, 2019, 51, 3160-3170.
S. Gupta, P. K. Agarwal and B. Kundu, Tetrahedron Lett., 2010, 51, 1887-1890.

A. V. A. Gholap, S. Maity, C. Schulzke, D. Maiti and A. R. Kapdi, Org. Biomol. Chem., 2017, 15,
7140-7146.

g

o v kW



V. S. Kudale and J.-J. Wang, Green Chem., 2020, 22, 3506-3511.

L.-Y. Jiang, J.-J. Ming, L.-Y. Wang, Y.-Y. Jiang, L.-H. Ren, Z.-C. Wang and W.-C. Cheng, Green
Chem., 2020, 22, 1156-1163.

S.-G. Zhang, Z.-B. Xie, L.-S. Liu, M. Liang and Z.-G. Le, Chin. Chem. Lett., 2017, 28, 101-104.



