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General remarks
N-Arylmaleimides were prepared according to literatures described procedures’? and

other commercially available reagents were used as received without further
purification. Flash column chromatography was carried out over silica gel (200-300
mesh). TLC was performed using Silica Gel GF254 plates and was visualized by
fluorescence quenching at 254 nm. *H NMR and *C NMR spectra were recorded on a
Bruker ARX-400 MHz spectrometer in CDCl; using TMS as an internal reference
with chemical shift values reported in ppm. All coupling constants (J) are reported in
Hz. The high resolution mass spectra (HRMS) were measured on a Bruker Daltonics
micrOTOF Il spectrometer using ESI. Melting points were measured on a WRS-2A

melting point apparatus. Two 9 W blue LEDs were used as a visible light source.

General procedure for the reactions of N,N-dimethylanilines with maleimides
To a 10 mL round bottom flask equipped with magnetic stirring bar was added

N,N-dimethylaniline (1, 0.5 mmol, 2.0 equiv), maleimide (2, 0.25 mmol, 1.0 equiv),
Eosin Y (water soluble, 0.03 equiv), and MeCN (3 mL). The solution was irradiated
with two 9 W blue LEDs (distance app. 5 cm) at room temperature in an air
atmosphere. After the completion of the reaction (indicated by TLC), the solvent was
removed under reduced pressure. The residue was purified by flash column
chromatography on silica gel (petroleum ether/ethyl acetate 15:1-10:1) to give the
product 3.
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Photo of experimental setup

Test for the production of hydrogen peroxide

Hydrogen peroxide (H.0O,) was detected after the reaction was completed by using

Kl/starch indicator.

1) ) 3 4) ®)
Kl/starch Addition of Reaction mixture® Addition of Addition of
indicator reaction mixture® att=18h reaction mixture® | 30% H,0, to (1)

att=0to (1) att=18hto (1)
Ivory Bright red Red Puce Blue

®Reaction mixture of 0.5 mmol of 1a and 0.25 mmol of 2a in 3 mL of MeCN under optimized

conditions.
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Characterization of products

(3aS*,9bR*)-5-Methyl-2-phenyl-3a,4,5,9b-tetrahydro-1H-pyrrolo[3,4-c]quinoline

-1,3(2H)-dione (3a)**

White solid; m.p.: 183-185°C.

'H NMR (400 MHz, CDCls): 6 7.52 (d, J = 7.4 Hz, 1H), 7.42 (t, J = 7.5 Hz, 2H), 7.35
(t, J=7.3 Hz, 1H), 7.29-7.20 (m, 3H), 6.90 (td, J = 7.5, 1.1 Hz, 1H), 6.74 (d, J = 8.2
Hz, 1H), 4.15 (d, J = 9.5 Hz, 1H), 3.60 (dd, J = 11.5, 2.7 Hz, 1H), 3.52 (ddd, J = 9.5,
4.4,2.7 Hz, 1H), 3.11 (dd, J = 11.5, 4.4 Hz, 1H), 2.83 (s, 3H).

3¢ NMR (101 MHz, CDCls): § 177.7, 175.7, 148.5, 131.9, 130.3, 128.9, 128.6, 128.4,
126.3, 119.6, 118.5, 112.5, 50.6, 43.5, 42.1, 39.4.

HRMS (ESI): calcd for C1gH16N,0;, + Na = 315.1109, found: 315.1099.

(3aS*,9bR*)-5,8-Dimethyl-2-phenyl-3a,4,5,9b-tetrahydro-1H-pyrrolo[3,4-c]qui-
noline-1,3(2H)-dione (3b)3*®

White solid; m.p.: 187-189°C.

'H NMR (400 MHz, CDCl3): 6 7.41 (t, J = 7.4 Hz, 2H), 7.35 (d, J = 9.2 Hz, 2H), 7.26
(d, J=7.2 Hz, 2H), 7.03 (d, J = 8.0 Hz, 1H), 6.64 (d, J = 8.3 Hz, 1H), 4.09 (d, J = 9.5
Hz, 1H), 3.57 (dd, J = 11.4, 2.7 Hz, 1H), 3.53-3.46 (m, 1H), 3.03 (dd, J = 11.4, 4.4 Hz,
1H), 2.79 (s, 3H), 2.30 (s, 3H).

3C NMR (101 MHz, CDCls): & 177.8, 175.8, 146.3, 132.0, 130.8 129.2, 128.94,
128.4,126.3, 118.5, 112.5, 50.9, 43.5, 42.1, 39.5, 20.4.

HRMS (ESI): calcd for C19H13N,0; + Na = 329.1266, found: 329.1254.

Br O

(3aS*,9bR*)-8-Bromo-5-methyl-2-phenyl-3a,4,5,9b-tetrahydro-1H-pyrrolo-
[3,4-c]quinoline-1,3(2H)-dione (3c)®
White solid; m.p.: 156-168°C.
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'H NMR (400 MHz, CDCls): § 7.63 (d, J = 1.7 Hz, 1H), 7.47-7.33 (m, 3H), 7.33-7.23
(m, 3H), 6.60 (d, J = 8.8 Hz, 1H), 4.08 (d, J = 9.6 Hz, 1H), 3.59 (dd, J = 11.5, 2.8 Hz,
1H), 3.51 (ddd, J = 9.6, 4.4, 2.8 Hz, 1H), 3.09 (dd, J = 11.6, 4.4 Hz, 1H), 2.80 (s, 3H).

3¢ NMR (101 MHz, CDCl3): 6 177.2, 175.1, 147.4, 132.6, 131.8, 131.4, 129.0, 128.6,
126.2,120.3,114.2, 111.6, 50.3, 43.21, 41.7, 39.4.

HRMS (ESI): calcd for C1gH15BrN2O, + Na = 393.0215, found: 393.0209.

(3aS*,9bR*)-5,8-Dimethyl-2-(p-tolyl)-3a,4,5,9b-tetrahydro-1H-pyrrolo[3,4-c]qui-
noline-1,3(2H)-dione (3d)°

White solid; m.p.: 199-201°C.

'H NMR (400 MHz, CDCls): & 7.34 (d, J = 2.0 Hz, 1H), 7.27-7.18 (m, 2H), 7.13 (d, J
= 8.3 Hz, 2H), 7.03 (dd, J = 8.3, 2.1 Hz, 1H), 6.65 (d, J =8.3 Hz, 1H), 4.10 (d, J = 9.5
Hz, 1H), 3.57 (dd, J = 11.4, 2.7 Hz, 1H), 3.50 (ddd, J = 9.5, 4.4, 2.7 Hz, 1H), 3.04 (dd,
J=11.4, 4.4 Hz, 1H), 2.80 (s, 3H), 2.35 (s, 3H), 2.30 (s, 3H).

3¢ NMR (101 MHz, CDCl3): 6 177.9, 175.9, 146.3, 138.5, 130.8, 129.6, 129.2, 128.9,
126.1, 118.5, 112.5,50.9, 43.5, 42.1, 39.53, 21.2, 20.42.

HRMS (ESI): calcd for CoH20N20; + Na = 343.1422, found: 343.1417.

| (new compound)

(3aS*,9bR*)-2-(4-Methoxyphenyl)-5-methyl-3a,4,5,9b-tetrahydro-1H-pyrrolo-
[3,4-c]quinoline-1,3(2H)-dione (3e)

White solid; m.p.: 192-194°C.

'H NMR (400 MHz, CDCls): & 7.51 (d, J = 7.2 Hz, 1H), 7.20 (dd, J = 29.7, 9.1 Hz,
3H), 6.95-6.87 (m, 3H), 6.74 (d, J = 8.1 Hz, 1H), 4.13 (d, J = 9.6 Hz, 1H), 3.79 (s,
3H), 3.59 (dd, J =11.5, 2.7 Hz, 1H), 3.50 (ddd, J = 9.6, 4.4, 2.7 Hz, 1H), 3.10 (dd, J =
11.5, 4.4 Hz, 1H), 2.82 (s, 3H).

13C NMR (101 MHz, CDCls): § 177.9, 176.0, 159.3, 148.4, 130.3, 128.6, 127.5, 124.6,
119.6, 118.6, 114.2, 112.5, 55.4, 50.6, 43.4, 42.0, 39.4.

HRMS (ESI): calcd for C19H1gN203 + Na = 345.1215, found: 345.1210.
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| (new compound)

(3aS*,9bR*)-2-(4-Chlorophenyl)-5-methyl-3a,4,5,9b-tetrahydro-1H-pyrrolo-
[3,4-c]quinoline-1,3(2H)-dione (3f)

White solid; m.p.: 191-193°C.

'H NMR (400 MHz, CDCls): & 7.51 (d, J = 7.5 Hz, 1H), 7.40 (d, J = 8.8 Hz, 2H),
7.27-7.21 (m, 3H), 6.91 (td, J =7.7, 1.1 Hz, 1H), 6.75 (d, J = 8.2 Hz, 1H), 4.17 (d, J =
9.6 Hz, 1H), 3.61 (dd, J = 11.5, 2.6 Hz, 1H), 3.54 (ddd, J = 9.6, 4.3, 2.6 Hz, 1H), 3.12
(dd, J=11.5, 4.4 Hz, 1H), 2.83 (s, 3H).

3¢ NMR (101 MHz, CDCl3): 6 177.4, 175.5, 148.5, 134.2, 130.4, 130.3, 129.1, 128.8,
127.5,119.7,118.3, 112.6, 50.6, 43.6, 42.1, 39.4.

HRMS (ESI): calcd for C13H15CIN,O, + Na = 349.0720, found: 315.0721.

| (new compound)

(3aS*,9bR*)-2-(3-Bromophenyl)-5-methyl-3a,4,5,9b-tetrahydro-1H-pyrrolo-
[3,4-c]quinoline-1,3(2H)-dione (39)

White solid; m.p.: 164-166°C.

'H NMR (400 MHz, CDCls): & 7.54-7.45 (m, 3H), 7.33-7.21 (m, 3H), 6.91 (t, J = 7.4
Hz, 1H), 6.75 (d, J = 8.1 Hz, 1H), 4.16 (d, J = 9.6 Hz, 1H), 3.61 (dd, J = 11.5, 2.6 Hz,
1H), 3.54 (ddd, J = 9.6, 4.3, 2.6 Hz, 1H), 3.11 (dd, J = 11.5, 4.3 Hz, 1H), 2.84 (s, 3H).
3¢ NMR (101 MHz, CDCl3): 6 177.3, 175.3, 148.5, 133.1, 131.6, 130.3, 130.1, 129.4,
128.8, 125.0, 122.2, 119.7, 118.3, 112.6, 50.6, 43.6, 42.1, 39.4.

HRMS (ESI): calcd for C1gH15BrN,O, + Na = 393.0215, found: 393.0215.

(3aS*,9bR*)-2,5-Dimethyl-3a,4,5,9b-tetrahydro-1H-pyrrolo[3,4-c]quinoline-
1,3(2H)-dione (3h)?

White solid; m.p.: 170-172°C.

'H NMR (400 MHz, CDCls): & 7.48 (d, J = 7.5 Hz, 1H), 7.24-7.18 (m, 1H), 6.89 (td, J
=75, 1.1 Hz, 1H), 6.70 (d, J = 8.2 Hz, 1H), 4.00 (d, J = 9.4 Hz, 1H), 3.54 (dd, J =
11.5, 2.4 Hz, 1H), 3.37 (ddd, J = 9.5, 4.5, 2.4 Hz, 1H), 3.03 (dd, J = 11.5, 4.4 Hz, 1H),
2.99 (s, 3H), 2.79 (s, 3H).
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3C NMR (101 MHz, CDCls): & 178.7, 176.8, 148.4, 130.2, 128.5, 119.6, 118.7, 112.4,
50.4, 43.6, 42.0, 39.4, 25.3.
HRMS (ESI): calcd for C13H14N,0; + Na = 253.0953, found: 253.0947.

(3aS*,9bR*)-2,5,8-Trimethyl-3a,4,5,9b-tetrahydro-1H-pyrrolo[3,4-c]quinoline-
1,3(2H)-dione (3i)*

White solid; m.p.: 178-180°C.

'"H NMR (400 MHz, CDCl3):  7.29 (d, J = 2.1 Hz, 1H), 7.01 (dd, J = 8.3, 2.1 Hz, 1H),
6.60 (d, J = 8.3 Hz, 1H), 3.95 (d, J = 9.4 Hz, 1H), 3.51 (dd, J = 11.4, 2.4 Hz, 1H),
3.33 (ddd, J =9.3, 4.3, 2.2 Hz, 1H), 3.00-2.93 (m, 4H), 2.75 (s, 3H), 2.29 (s, 3H).

3¢ NMR (101 MHz, CDCl3): 6 178.8, 176.8, 146.2, 130.6, 129.1, 128.9, 118.6, 112.4,
50.7, 43.5, 42.0, 39.5, 25.3, 20.4.

HRMS (ESI): calcd for C14H16N20;, + Na = 267.1109, found: 267.1104.

(3aS*,9bR*)-2-(4-Methoxyphenyl)-5,8-dimethyl-3a,4,5,9b-tetrahydro-1H-
pyrrolo[3,4-c]quinoline-1,3(2H)-dione (3j)*

White solid; m.p.: 176-178°C.

'H NMR (400 MHz, CDCls): & 7.33 (d, J = 2.1 Hz, 1H), 7.16 (d, J = 9.0 Hz, 2H), 7.03
(d, J=8.8 Hz, 1H), 6.92 (d, J = 9.0 Hz, 2H), 6.64 (d, J = 8.3 Hz, 1H), 4.07 (d, J=9.5
Hz, 1H), 3.78 (s, 3H), 3.56 (dd, J = 11.4, 2.7 Hz, 1H), 3.47 (ddd, J = 9.6, 4.4, 2.6 Hz,
1H), 3.02 (dd, J = 11.4, 4.4 Hz, 1H), 2.78 (s, 3H), 2.29 (s, 3H).

3¢ NMR (101 MHz, CDCl3): 6 178.0, 176.0, 159.3, 146.3, 130.7, 129.1, 128.9, 127.5,
124.6,118.5, 114.2, 112.4, 55.4, 50.9, 43.4, 42.0, 39.5, 20.4.

HRMS (ESI): calcd for CooH20N,03 + Na = 359.1372, found: 359.1366.

| (new compound)

(3aS*,9bR*)-2-(3-Bromophenyl)-5,8-dimethyl-3a,4,5,9b-tetrahydro-1H-pyrrolo-
[3,4-c]quinoline-1,3(2H)-dione (3k)
White solid; m.p.: 174-176°C.
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'H NMR (400 MHz, CDCls): § 7.52-7.45 (m, 2H), 7.34-7.23 (m, 3H), 7.04 (d, J= 7.5
Hz, 1H), 6.65 (d, J = 8.3 Hz, 1H), 4.11 (d, J = 9.6 Hz, 1H), 3.58 (dd, J = 11.4, 2.6 Hz,
1H), 3.51 (ddd, J = 9.6, 4.3, 2.5 Hz, 1H), 3.04 (dd, J = 11.4, 4.3 Hz, 1H), 2.80 (s, 3H),
2.30 (s, 3H).

3C NMR (101 MHz, CDCls): § 177.3, 175.4, 146.3, 131.5, 130.7, 130.1, 129.4, 129.3,
129.0, 125.0, 122.2, 118.2, 112.6, 50.9, 43.6, 42.2, 39.5, 20.4.

HRMS (ESI): calcd for C19H17BrN,O, + Na = 407.0371, found: 407.0366.

Br. O

(3aS*,9bR*)-8-Bromo-5-methyl-2-(p-tolyl)-3a,4,5,9b-tetrahydro-1H-pyrrolo-
[3,4-c]quinoline-1,3(2H)-dione (31)°

White solid; m.p.: 193-195°C.

'H NMR (400 MHz, CDCls): § 7.62 (d, J = 1.5 Hz, 1H), 7.30 (dd, J = 8.8, 2.3 Hz, 1H),
7.26-7.20 (m, 2H), 7.12 (d, J = 8.4 Hz, 2H), 6.59 (d, J = 8.8 Hz, 1H), 4.06 (d, J=9.6
Hz, 1H), 3.58 (dd, J = 11.5, 2.8 Hz, 1H), 3.50 (ddd, J = 9.6, 4.4, 2.8 Hz, 1H), 3.08 (dd,
J =115, 4.4 Hz, 1H), 2.80 (s, 3H), 2.35 (s, 3H).

3¢ NMR (101 MHz, CDCl3): 6 177.3, 175.2, 147.4, 138.6, 132.7, 131.3, 129.6, 126.0,
120.4,114.1,50.3,43.2,41.7,39.4, 21.1.

HRMS (ESI): calcd for C19H17BrN,O, + Na = 407.0371, found: 407.0366.

Br. O

| (new compound)

(3aS*,9bR*)-8-Bromo-2-(4-methoxyphenyl)-5-methyl-3a,4,5,9b-tetrahydro-1H-
pyrrolo[3,4-c]quinoline-1,3(2H)-dione (3m)

White solid; m.p.: 205-207°C.

'H NMR (400 MHz, CDCls): § 7.62 (d, J = 1.7 Hz, 1H), 7.30 (dd, J = 8.8, 2.4 Hz, 1H),
7.16 (d, J = 9.0 Hz, 2H), 6.93 (d, J = 9.0 Hz, 2H), 6.59 (d, J = 8.8 Hz, 1H), 4.06 (d, J
= 9.6 Hz, 1H), 3.79 (s, 3H), 3.58 (dd, J = 11.6, 2.8 Hz, 1H), 3.49 (ddd, J = 9.6, 4.4,
2.8 Hz, 1H), 3.08 (dd, J = 11.5, 4.4 Hz, 1H), 2.80 (s, 3H).

13C NMR (101 MHz, CDCls): § 177.4, 175.3, 159.4, 147.4, 132.7, 131.4, 127.5, 120.4,
114.3,114.2, 111.6, 55.5, 50.4, 43.2, 41.7, 39.4.

HRMS (ESI): calcd for C19H17BrN,O3 + Na = 423.0320, found: 423.0315.
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Br. O

| (new compound)

(3aS*,9bR*)-8-Bromo-2-(4-chlorophenyl)-5-methyl-3a,4,5,9b-tetrahydro-1H-
pyrrolo[3,4-c]quinoline-1,3(2H)-dione (3n)

White solid; m.p.: 218-220°C.

'H NMR (400 MHz, CDCl3): & 7.62 (d, J = 1.8 Hz, 1H), 7.40 (d, J = 8.7 Hz, 2H), 7.31
(dd, J =8.7, 2.3 Hz, 1H), 7.27-7.20 (m, 2H), 6.60 (d, J = 8.8 Hz, 1H), 4.09 (d, J = 9.6
Hz, 1H), 3.60 (dd, J = 11.5, 2.7 Hz, 1H), 3.52 (ddd, J = 9.6, 4.3, 2.7 Hz, 1H), 3.09 (dd,
J=115, 4.4 Hz, 1H), 2.81 (s, 3H).

3¢ NMR (101 MHz, CDCl3): 6 176.9, 174.8, 147.4, 134.3, 132.6, 131.5, 129.2, 127.5,
120.1,114.3,111.7,50.3, 43.3, 41.7, 39.4.

HRMS (ESI): calcd for C13H14BrCIN,O, + Na = 426.9825, found: 426.9819.

Br. O

| (new compound)

(3aS*,9bR*)-8-Bromo-2,5-dimethyl-3a,4,5,9b-tetrahydro-1H-pyrrolo[3,4-c]qui-
noline-1,3(2H)-dione (30)

White solid; m.p.: 186-188°C.

'H NMR (400 MHz, CDCls): § 7.58 (d, J = 1.6 Hz, 1H), 7.28 (dd, J = 8.8, 2.3 Hz, 1H),
6.56 (d, J = 8.7 Hz, 1H), 3.94 (d, J = 9.5 Hz, 1H), 3.52 (dd, J = 11.6, 2.5 Hz, 1H),
3.36 (ddd, J=9.5, 4.5, 2.5 Hz, 1H), 3.05-2.97 (m, 4H), 2.77 (s, 3H).

3¢ NMR (101 MHz, CDCl3): 6 178.2, 176.1, 147.4, 132.5, 131.2, 120.5, 114.1, 111.5,
50.2, 43.3,41.6, 39.4, 25.4.

HRMS (ESI): calcd for C13H13BrN,O, + Na = 331.0058, found: 331.0014.

Oy
o
N
H
O
(L
h )

(3aS*,9bR*)-2-(3-Bromophenyl)-8-(4-(dimethylamino)benzyl)-5-methyl-
3a,4,5,9b-tetrahydro-1H-pyrrolo[3,4-c]quinoline-1,3(2H)-dione (3p)

White solid; m.p.: 187-189°C.

'H NMR (400 MHz, CDCls): & 7.48 (d, J = 8.7 Hz, 2H), 7.36-7.23 (m, 4H), 7.08 (d, J
= 8.7 Hz, 2H), 7.03 (d, J = 8.6 Hz, 1H), 6.67 (dd, J = 16.8, 8.5 Hz, 3H), 4.10 (d, J =

(new compound)
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9.6 Hz, 1H), 3.84 (s, 2H), 3.56 (dd, J = 11.4, 2.6 Hz, 1H), 3.48 (ddd, J = 9.7, 4.4, 2.5
Hz, 1H), 3.03 (dd, J = 11.4, 4.4 Hz, 1H), 2.90 (s, 6H), 2.78 (s, 3H).

3¢ NMR (101 MHz, CDCl3): 6 177.4, 175.4, 146.7, 133.5, 133.2, 131.5, 130.5, 130.1,
129.6, 129.4, 129.0, 125.0, 122.2, 118.3, 113.0, 112.7, 50.9, 43.6, 42.2, 40.8, 40.0,
39.5.

HRMS (ESI): calcd for Co7H,6BrN3O, + Na = 526.1106, found: 526.1101.

(3aS*,9bR*)-5,9-Dimethyl-2-phenyl-3a,4,5,9b-tetrahydro-1H-pyrrolo[3,4-c]qui-
noline-1,3(2H)-dione (3q1)®
(3aS*,9bR*)-5,7-Dimethyl-2-phenyl-3a,4,5,9b-tetrahydro-1H-pyrrolo[3,4-c]qui-
noline-1,3(2H)-dione (3g2)°

'H NMR (400 MHz, CDCls): & 7.44-7.37 (m, 2.4H), 7.36-7.30 (m, 1.1H), 7.28-7.21
(m, 2.1H), 7.20-7.09 (m, 1.6H), 6.87 (t, J = 7.3 Hz, 0.4H), 6.81 (d, J = 7.5 Hz, 0.6H),
6.73 (d, J =7.5 Hz, 1.2H), 6.62 (d, J = 8.1 Hz, 0.7H), 6.55 (s, 0.3H), 4.49 (d, J = 9.8
Hz, 0.7H), 4.08 (d, J = 9.6 Hz, 0.4H), 3.60-3.53 (m, 1H), 3.52-3.44 (m, 1H), 3.05 (dd,
J =115, 4.4 Hz, 0.3H), 2.91 (dd, J = 11.4, 4.8 Hz, 0.7H), 2.80 (s, 1H), 2.76 (s, 2H),
2.57 (s, 2H), 2.31 (s, 1H).

3C NMR (101 MHz, CDCls): § 178.7, 178.0, 176.1, 175.7, 155.8, 150.1, 148.3, 138.5,
138.4, 131.9, 131.8, 130.0, 129.4, 128.9, 128.9, 128.5, 128.4, 127.9, 126.4, 126.3,
122.6, 120.4, 120.2, 119.4, 1155, 115.2, 113.2, 110.6, 52.5, 50.6, 44.7, 43.4, 41.8,
39.8, 39.4, 39.3, 21.6, 20.3.

HRMS (ESI): calcd for C19H13N,0; + Na = 329.1266, found: 329.1257.

References:
1. Corey, E. J.; Sarshar, S.; Lee, D. H. J. Am. Chem. Soc. 1994, 116, 12089-12090.

2. Uchoa, A. F.; de Oliveira, K. T.; Baptista, M. S.; Bortoluzzi, A. J.; lamamoto, Y.;
Serra, O. A. J. Org. Chem. 2011, 76, 8824-8832.

3. Roy, R. B.; Swan, G. A. Chem. Commun. 1968, 1446-1447.

4. Nishino, M.; Hirano, K.; Satoh, T.; Miura, M. J. Org. Chem. 2011, 76, 6447-6451.
5. Ju, X.-H.; Li, D.-J.; Li, W.-F.; Yu, W.; Bian, F.-L. Adv. Synth. Catal. 2012, 354,
3561-3567.
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'H and *C NMR spectra of products
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