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Catalysts legend:

Entry Catalyst Formula

1 C1 g-CsN4/PEA,PbCl, 5%
2 C2 g-C3N4/PEA,;SnBr, 5%
3 C3 g-C3N4/PEA,PbBr, 5%
7 C4 g-C3N4/DMASnBr; 5%
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1. Experimental method

For all the DA and ene reactions the following experimental procedure was used:

1.4 mmol of diene or alkene substrates were dissolved in 20 mL pure acetonitrile in the presence of 15 mg of the catalyst (typically
13% w/w) in a 35 mL cylindrical pyrex reaction vessel and the mixture was saturated with oxygen gas by bubbling for 15 minutes.
The sealed vessel was then irradiated under vigorous stirring in a Solar Box Co.Fo.Me.Gra. 1500¢e (500 W/m?) for 24 hours (unless
specified). Further saturations with oxygen (a couple) were done during the reaction time. After this period of time, the suspension
was filtered off to obtain a clear solution that was evaporated at moderate reduced pressure heating with a water bath at 30 °C. The

residues were submitted to GC-MS analyses to determine the structures of the products and the corresponding yields.
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2. LC-MS spectra
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C1, Reaction with 1,3-cyclohexadiene
RT: 5.00 - 15.00
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quadrelli25 #680 RT: 10.81 AV: 1 NL: 546E7
T: + ¢ Full ms [35.00-450.00]
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C2, Reaction with 1,3-cyclohexadiene

RT: 5.00 - 15.00
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quadrelli27 #678 RT: 10.79 AV: 1 NL: 3.79E7
T: + ¢ Full ms [35.00-450.00]
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C3, Reaction with 1,3-cyclohexadiene
RT: 5.00 - 15.00
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quadrelli30 #678 RT: 10.79 AV: 1 NL: 241E7
T: + ¢ Full ms [35.00-450.00]
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C4, Reaction with 1,3-cyclohexadiene
RT: 5.00 - 15.00
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quadrelli50 #670 RT: 10.69 AV: 1 NL: 3.27E7
T: + ¢ Full ms [35.00-450.00]
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C1, Reaction with cyclopentadiene
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quadrelli32 #871 RT: 13.01 AV: 1 NL: 6.66E6

T: + ¢ Full ms [35.00-450.00]
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quadrelli32 #893 RT: 13.26 AV: 1 NL: 3.09E6
T: + ¢ Full ms [35.00-450.00]
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quadrelli32 #1082 RT: 1543 AV:1 NL: 8.51E6
T: + ¢ Full ms [35.00-450.00]
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quadrelli32 #1114 RT: 15.80 AV:1 NL: 6.11E6
T: + ¢ Full ms [35.00-450.00]
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quadrelli32 #1167 RT: 16.41 AV:1 NL: 3.62E6
T: + ¢ Full ms [35.00-450.00]
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C2, Reaction with cyclopentadiene
RT: 10.00 - 18.00
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quadrelli37 #870 RT: 12.99 AV: 1 NL: 8.70E6
T: + ¢ Full ms [35.00-450.00]
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quadrelli37 #893 RT: 13.26 AV: 1 NL: 5.99E6
T: + ¢ Full ms [35.00-450.00]
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quadrelli37 #1081 RT: 1542 AV:1 NL: 1.07E7

T: + ¢ Full ms [35.00-450.00]
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quadrelli37 #1114 RT: 15.80 AV: 1 NL: 9.45E6
T: + ¢ Full ms [35.00-450.00]
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quadrelli37 #1167 RT: 16.41 AV: 1 NL: 5.50E6
T: + ¢ Full ms [35.00-450.00]
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C3, reactions with cyclopentadiene
RT: 10.00 - 18.00
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quadrelli39 #871 RT: 13.01 AV: 1 NL: 1.08E7
T: + ¢ Full ms [35.00-450.00]
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quadrelli39 #893 RT: 13.26 AV: 1 NL: 8.18E6
T: + ¢ Full ms [35.00-450.00]
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quadrelli39 #1081 RT: 1542 AV:1 NL: 1.17E7

T: + ¢ Full ms [35.00-450.00]
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quadrelli39 #1114 RT: 15.80 AV:1 NL: 5.71E6
T: + ¢ Full ms [35.00-450.00]
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quadrelli39 #1167 RT: 16.41 AV:1 NL: 4.58E6
T: + ¢ Full ms [35.00-450.00]
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C4, reactions with cyclopentadiene
RT: 11.48 - 16.83
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quadrelli41 #871 RT: 13.01 AV: 1 NL: 7.59E6
T: + ¢ Full ms [35.00-450.00]
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quadrelli41 #878 RT: 13.09 AV: 1 NL: 6.11E7
T: + ¢ Full ms [35.00-450.00]
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quadrelli41 #1017 RT: 14.68 AV:1 NL: 9.50E6
T: + ¢ Full ms [35.00-450.00]
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quadrelli41 #1082 RT: 1543 AV:1 NL: 1.05E7
T: + ¢ Full ms [35.00-450.00]
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C4, reaction with 1-octene
RT: 0.00 - 30.04
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quadrelli174 #602 RT: 11.21 AV:1 NL: 845E7
T: + ¢ Full ms [35.00-450.00]
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quadrelli174 #714 RT: 1250 AV:1 NL: 7.95E7
T: + ¢ Full ms [35.00-450.00]
100+ 55.01

90 97.05 OH

807 OH 12

Relative Abundance
o
T

34290 115.05
257 68.94

- N
(&)1 o
Ll
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o

o

81.02

a

126.21 14521 175.30 207.29 221.34 267.42 281.31 327.39 341.21 355.30 401.23 415.40 429.16

50 100 150 200 250 300 350 400 450
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C4, reaction with trimethyl ethylene (tme)
RT: 0.00 - 30.04

4.49 NL:
100 1.24E8
TIC MS
90 quadrelli12
3
80
o 70
[&]
C
8 60
5 12,57
£ 50 '
(0]
2
£ 40
T
v
30
12,66
20 5.88 14.04
439 | 555 1433 1637 4836
10 \w —18.70 2124 5973 25.72
. <o 2317 ¢ 2592 2797
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1003 7.08E7
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] L ’/13'77,21.-4,3’,22-40 25;72 26,39 27.75
0III|III|III|III| rrr—r T 17 ° r 1T 17rrr17 T1rrr1T 17 rrrr1rr1r1r17 T Trr1 17T 17T T 17T T 17T T T 1T T T TT]
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quadrelli127 #136 RT: 5.85 AV:1 NL: 3.14E7
T: + ¢ Full ms [35.00-450.00]
100 59.00

Relative Abundance
()]
T

3074292

- 151.02
69.02

. H 86.97
|| m |.||| | 2 Il |m|| 1(I)I/698 1
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251.61 281.21
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387.80 415.34 446.86
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C4, reaction with tetramethyl ethylene (TME)

RT: 0.00 - 30.05

Relative Abundance
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12@12.74
6.11

11.33

13.80

15.02

17.26

17.46
19.16 1958
1911 20.74

2275 2413 2559

NL:
5.78E6
TIC MS
quadrelli86

27.94 2986

5.92

14
Time (min)

14,37 14.89 16.64

_ 17.59 19.33 20.10 22.76

24.04 2530 26.29 27.43 29.81
16 18 20 22 24 26

NL:
5.67E8

TIC MS
quadrelli88

28 30
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No results
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C4, reaction with cyclopentene
RT: 0.00 - 30.02

100

90

80

70

60
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40

Relative Abundance
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10

4.75

11.95

1183

13.37

13.51

17.95 21.97
—18.19 20.01 22.30

25.73 26.48 28.03
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5.66E8
TIC MS
quadrelli11
4

0
100+

90

80—

4.74

5.97

459

6.82

9.38

13.51

19.93
> 20.33
2164 2411 25;\74 26.60 27.78

NL:
2.76E8
TIC MS
quadrelli11
5

T T
14 16 18 20 22 24 26 28
Time (min)

1
30
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quadrelli139 #44 RT: 4.80 AV:1 NL: 8.17E7
T: + ¢ Full ms [35.00-450.00]

100+ 81.87
J 0
90 %
80 \
. 6a
70
L0y J
[S)
& 60
©
S ]
= J
< 50
q_) —
= .
§ 40t
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30| 5292
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20
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ol I|| .58.10 || 133.09 191.30 207.19 241.30 266.38 286.26 341.52 385.28 408.89 445.79
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50 100 150 200 250 300 350 400 450
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quadrelli139 #442 RT: 9.37 AV: 1 NL: 2.49E7

T: + ¢ Full ms [35.00-450.00]
56.98

Relative Abundance
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C4, reaction with cyclohexene

RT: 0.00 - 30.02
20.56 NL:
100 14.79 6.80E7

TIC MsS
90 quadrelli12
0

80
70
60
50

40

Relative Abundance
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20
15.50 16.66 17.75
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0 6.95 NL:
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6.01 Tic MS
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1 1T 1 1T
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
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quadrelli1i21 #149 RT: 6.00 AV: 1 NL: 7.30E7
T: + ¢ Full ms [35.00-450.00]
100+ 70.00

7 82.98

7a

. 97.03

Relative Abundance
o
T

40 98.14
354 55.03

41.05

10

[¢)]
[INERN RN

o

50 100 150 200 250
m/z

Jh“ | 03, 149.10 19317 20738 22155  267.37 281.31

342.39 358.33

401.20 415.26

441.38
450
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quadrelli121 #230 RT: 6.93 AV: 1 NL: 2.02E8
T: + ¢ Full ms [35.00-450.00]

Relative Abundance
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quadrelli121 #385 RT: 8.72 AV: 1 NL: 7.32E7
T: + ¢ Full ms [35.00-450.00]
54.97
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quadrelli121 #396 RT: 8.84 AV: 1 NL: 6.01E7
T: + ¢ Full ms [35.00-450.00]

1007

Relative Abundance
o
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350
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400
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quadrelli121 #534 RT: 1043 AV:1 NL: 1.58E8
T: + ¢ Full ms [35.00-450.00]
100+ 81.03

3 OH

= Br
65 7e

Relative Abundance
o
T

3 56.99

99.02

109 55.00 | 79.04

a

68.90 133.95
136.86 178.03

206.96 221.50 267.65 281.24 327.34 342.65 355.04 401.25 416.66 446.29

50 100 150 200 250 300 350 400 450
m/z
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quadrelli121 #714 RT: 1250 AV:1 NL: 1.84E8

T: + ¢ Full ms [35.00-450.00]
81.02

1007

Relative Abundance
o
T
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Levvalianl

o

40.89
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79.01

67.06

82.18

161.04

176.06 19897 21293 242.10
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7f
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327.30 341.40 365.93
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C4, reaction with cycloeptene
RT: 0.00 - 30.04

100 8.58

8.79
90

80
9.31
70
60

50

40

Relative Abundance

30

20

10

483

11.06

NL:
6.08E8
TIC MS
quadrelli10
6

12.74

16.92

14.50 16.28

14.80

19.41

15.51
13.53

2329 2413 2523 2676 28.90

0
1007

90

80—

40

NL:
6.21E8

TIC MS
quadrelli10
7

1275 14.49

14.88

13.21

27.23 28.07

1 1
14 16 28 30

Time (min)
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quadrelli95 #316 RT: 7.92 AV:1 NL: 8.13E7

T: + ¢ Full ms [35.00-450.00]

Relative Abundance

100

|
450

40.97
55.05 g5 o4 @o
8a
56.12
66.98
97.03
111.05
..||‘..|.|||I ‘ 133.07 191.33 207.18 265.38 281.29 32554 341.30 381.38 41553 448.35
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quadrelli95 #445 RT: 941 AV:1 NL: 1.65E8
T: + ¢ Full ms [35.00-450.00]

Relative Abundance

100

65.97
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50

81.00

ok

109.97

\
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|
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quadrelli188 #666 RT: 11.95 AV:1 NL: 2.82E7
T: + ¢ Full ms [35.00-450.00]
100+ 57.07

OH

804 82.96

759 5493 8c

] 68.09

557 93.98

40.92

Relative Abundance
o
T

35 97.01

107 112.15

[¢)]
[INERNNEEE

126.05 14316 171.18 207.41 221.33 267.29 281.06 327.17 341.33 355.33 401.48 415.74 429.24

50 100 150 200 250 300 350 400 450
m/z

o

S55



C4, reaction with cyclooctene
RT: 0.00 - 30.02

16.43 NL:
100 5.82E8
TIC MS
90 quadrelli10
3
80 10.40
o 70 11.05
[&]
C
g 60
C
>
£ 50
2 12.27
T 40 i
T
“ 30
17.87
20 1010
10 9.00 2056 ) 65
~ 2165 2413
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0
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304
207
10; 1716 1759 2049
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quadrelli105 #532 RT: 1041 AV: 1 NL: 1.01E8

T: + ¢ Full ms [35.00-450.00]

Relative Abundance

100

55.07
66.98
83.12
97.06
98.16
50 100

150
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200

250

m/z

300

350

400

12515 45044 18127 20722 251.07 267.27 28362 32534 35517 383.18 414.91 43963
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quadreli94 #704 RT: 11.09 AV:1 NL: 1.55E8

T: + ¢ Full ms [35.00-450.00]
79.96

Relative Abundance

100
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66.98

81.10

82,12

95.04 12400
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133.17
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200
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9b

250
m/z

24919 281.38

300
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S58



quadrelli105 #695 RT: 12.28 AV: 1 NL: 6.87E7
T: + ¢ Full ms [35.00-450.00]

Relative Abundance

100

56.97
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81.14

124.02
95.04
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150

207.34
200
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C4, reaction with indene

RT: 0.00 - 30.01
100

90
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70
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50

40

Relative Abundance
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539 6.06
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26,07 2819 2748 2887
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0
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T T T 7
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quadrelli157 #930 RT: 14.98 AV: 1 NL: 3.22E7
T: + ¢ Fullms [35.00-450.00]

Relative Abundance
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quadrelli157 #694 RT: 12.27 AV:1 NL: 5.30E7
T: + ¢ Full ms [35.00-450.00]

1007

Relative Abundance
o
T
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50
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78.14

7747
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200
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300

350
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C4, reaction with 9,10-dihydroanthracene

RT: 0.00 - 30.04
18.34 NL:
100 8.01E8
] TIC MS
80— quadrelli16
. 1
60
40
20 1811 || 19,64
5 17.74 21.45
o] 438 521 624 7.83 845 10.68 13.26 15.51 - 12173 2369 2564 2632 2875
18.32 1968 NL:
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8 80: c11uadrell|17
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© .
€ 60
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< ]
2 40 2152
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e ]
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] 18.16 2262 2871
o] 443 505 722 7.89 941 1168 1352 14.04 1658 'O {2122 L2 2340 2575 || 2717 )
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100 425E8
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0 I L L L L L L L L L L L L e L L L e L f f T 1 T t |'| T r r 1. 1.1 1111 1T r 17T 1171 & 1717
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quadrelli162 #1335 RT: 19.64 AV: 1 NL: 1.67E8
T: + ¢ Full ms [35.00-450.00]

1005 178.11

] 16¢

Relative Abundance
o
T

] 176.09

10

207.39 226.28 247.45 281.37 31442 327.18 355.62 371.51 391.98 429.43

50 100 150 200 250 300 350 400 450
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quadrelli170 #1493 RT: 21.46 AV: 1 NL: 2.32E7
T: + ¢ Full ms [35.00-450.00]

100
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70
65
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55
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Relative Abundance
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quadrelli162 #1522 RT: 21.79 AV: 1 NL: 8.27E7
T: + ¢ Full ms [35.00-450.00]

Relative Abundance

. 208.04
90 180.06
- 0
70
60 v
] 16a
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C4, reaction with allyl-benzene
RT: 0.00 - 30.04
7.22 NL:

100 8.46E8
TIC MS
quadrelli16
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40

Relative Abundance

30 12.97
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12.14 14.54 20.70
460 536 6.04 Lﬁ 9.13 10.09 L . 1551 1749 2057 " 2181 2355 2406 2636 2732 2992
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3 13.78 1455
40 12.17 [ 15.33

120.84
2173 2353 24.52 2565 28.13
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quadrelli167 #603 RT: 11.22 AV: 1 NL: 1.11E8

T: + ¢ Full ms [35.00-450.00]
91.01

Relative Abundance
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quadrelli167 #760 RT: 13.03 AV: 1 NL: 1.98E8

T: + ¢ Full ms [35.00-450.00]

Relative Abundance
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quadrelli167 #798 RT: 13.47 AV: 1 NL: 1.69E7

T: + ¢ Full ms [35.00-450.00]
92.14

Relative Abundance
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quadrelli167 #825 RT: 13.78 AV: 1 NL: 1.34E8
T: + ¢ Fullms [35.00-450.00]

Relative Abundance
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quadrelli167 #860 RT: 14.18 AV: 1 NL: 2.52E7
T: + ¢ Full ms [35.00-450.00]

Relative Abundance
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quadrelli167 #960 RT: 15.33 AV: 1 NL: 1.19E8
T: + ¢ Full ms [35.00-450.00]
91.06
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