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1. General information:

Unless otherwise noted, reagents obtained from commercial suppliers were used without further
purification. Reactions were monitored by silica gel thin-layer chromatography (TLC). Silica gel
(100-200 mesh) packed in glass column was used for the column chromatography. NMR spectra
were recorded at 400, 500 MHz (H) and at 101, 125 MHz (C), respectively. Chemical shifts ()
are reported in ppm, using the residual solvent peak in CDClz (H: 6 = 7.26 and C: 8 = 77.0 ppm)
as internal standard, and coupling constants (J) are measured in hertz (Hz). High-resolution mass
spectra (HRMS) were recorded using ESI-TOF techniques. Melting points of solids were recorded
using Electrothermal (IA9100) melting point apparatus. Irradiation was performed with synLED

parallel photoreactor (blue LED, 465nm) purchased from Sigma-Aldrich.
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2. Experimental procedures:

General procedure for the visible-light promoted cyanoalkylation of quinones:

(0]
\~OR R
141 | I Rose Bengal 14 I /X/\CN
R'—+ + g Rl—=
R? > blue LED R2
X\R' DMSO, rt
(e} (¢]

Quinone 1 (0.3 mmol), oxime ester 2 (0.36 mmol) and 2 mol% of Rose Bengal were weighed in a
vial and DMSO (3 mL) was added to this mixture. The vial was back filled with N2 and it was
introduced into the synLED parallel photoreactor (12 W blue LED 465 nm). After completion of
reaction (6 hours), the resulting mixture was then diluted with ethyl acetate (15 mL), and washed
successively with water (10 mL x 2), ag. NaHCO3 solution (10 mL x 2) and brine solution (10
mL x 2). The organic layer was dried over anhydrous sodium sulfate, concentrated and purified
via flash chromatography on silica gel to get the desired compound 3.

Quinones 1a-1d and 1j-1n are commercially available. Quinones le-1i were synthesized from the
known procedures available in the literaturel. Oxime esters were prepared by the known
procedures in the literature?

Analytical data of the cyanoalkylated compounds 3:
4-(3-Hydroxy-1,4-dioxo-1,4-dihydronaphthalen-2-yl)butanenitrile (3aa): Yellow solid (52.8
mg, 73%); mp = 130 — 132 °C; 'H NMR (400 MHz, CDCls) § 8.13 (dd, J = 7.7, 1.2 Hz, 1H), 8.09
(dd, J=7.7,1.2 Hz, 1H), 7.78 (td, J = 7.6, 1.4 Hz, 1H), 7.70 (td, J = 7.6, 1.3 Hz, 1H), 7.48 (s, 1H),
2.75 (t, 3 = 7.3 Hz, 2H), 2.41 (t, J = 7.3 Hz, 2H), 1.95 (p, 2H); 3C NMR (101 MHz, CDCls) &
184.5, 181.1, 153.7, 135.2, 133.2, 132.8, 129.4, 126.9, 126.3, 121.8, 119.6, 24.1, 22.4, 17.1,

HRMS(ESI) calcd for C1aH120sN [M+H]* = 242.0812, found = 242.0804.
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4-(1,4-Dioxo-1,4-dihydronaphthalen-2-yl)butanenitrile (3ba): Yellow solid (34.5 mg, 51%);
mp = 85 — 86 °C; 'H NMR (400 MHz, CDCls) & 8.13 — 8.05 (m, 2H), 7.78 — 7.72 (m, 2H), 6.84
(s, 1H), 2.77 - 2.70 (m, 2H), 2.46 (t, J = 7.1 Hz, 2H), 1.99 (p, J =7.2 Hz, 2H); 13C NMR (101 MHz,
CDCIz) 6 185.0, 184.9, 149.3, 135.9, 134.1, 134.0, 132.2, 126.8, 126.4, 119.0, 29.1, 24.2, 17.2;
HRMS(ESI) calcd for C1aH1102N [M]* = 225.0789, found = 225.0795.
4-(3-Methyl-1,4-dioxo-1,4-dihydronaphthalen-2-yl)butanenitrile (3ca): Yellow solid (47.4
mg, 66%); mp = 139 — 140 °C; *H NMR (400 MHz, CDCls) & 8.10 — 8.03 (m, 2H), 7.73 — 7.67
(m, 2H), 2.79 (t, J = 7.8 Hz, 2H), 2.45 (t, J = 7.1 Hz, 2H), 2.22 (s, 3H), 1.87 (p, J = 7.4 Hz, 2H);
13C NMR (75 MHz, CDCl3) § 185.1, 184.7, 144.9, 144.6, 133.8, 133.8, 132.1, 132.1, 126.6, 126.5,
119.4, 26.3, 24.6, 17.6, 13.0; HRMS(ESI) calcd for CisH1402N [M+H]* = 240.1019, found =
240.1017.

4-(3-Chloro-1,4-dioxo-1,4-dihydronaphthalen-2-yl)butanenitrile (3da): Red sticky mass (47.5
mg, 61%); '"H NMR (400 MHz, CDCls) & 8.19 — 8.06 (m, 2H), 7.82 — 7.70 (m, 2H), 2.96 (t, J =
7.7 Hz, 2H), 2.48 (t, J = 7.2 Hz, 2H), 1.96 (p, J = 7.5 Hz, 2H); 3C NMR (126 MHz, CDCls) &
182.3, 177.5, 146.1, 144.4, 134.6, 134.4, 131.6, 131.4, 127.5, 127.3, 119.1, 27.6, 23.7, 17.5;
HRMS(ESI) calcd for C14H1002NCI [M]* = 259.0400, found = 259.0393.
3-(3-Cyanopropyl)-1,4-dioxo-1,4-dihydronaphthalen-2-yl acetate (3ea): Yellow semi-solid
(63.7 mg, 75%); *H NMR (400 MHz, CDCl3) & 8.16 — 8.08 (m, 2H), 7.80 — 7.71 (m, 2H), 2.75 (t,
J = 7.4 Hz, 2H), 2.46 (s, 3H), 2.41 (t, J = 6.9 Hz, 2H), 1.91 (p, J = 7.0 Hz, 2H); 3C NMR (126
MHz, CDCl3) 6 184.5, 177.9, 168.5, 152.3, 137.1, 134.5, 134.3, 132.0, 130.9, 126.9, 119.3, 24.3,
23.2,20.6, 17.2; HRMS(ESI) calcd for C16H1304NNa [M+Na]"™ = 305.0664, found = 305.0662.
3-(3-Cyanopropyl)-1,4-dioxo-1,4-dihydronaphthalen-2-yl pivalate (3fa): Yellow solid (75.1

mg, 77%); mp = 115 — 117 °C; 'H NMR (400 MHz, CDCls) § 8.14 — 8.06 (m, 2H), 7.78 — 7.72
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(m, 2H), 2.71 (t, J = 7.6 Hz, 2H), 2.41 (t, J = 7.0 Hz, 2H), 1.90 (p, J = 7.5 Hz, 2H), 1.45 (s, 9H);
13C NMR (101 MHz, CDCls) & 184.5, 177.9, 176.2, 152.5, 137.1, 134.4, 134.2, 132.1, 131.1,
126.9, 126.9, 119.2, 39.7, 27.3, 24.3, 23.4, 17.3; HRMS(ESI) calcd for C19H1904NNa [M+Na]* =
347.1133, found = 347.1135.
4-(1,4-Dioxo-3-phenoxy-1,4-dihydronaphthalen-2-yl)butanenitrile (3ga): Yellow solid (59.0
mg, 62%); mp = 120 — 122 °C; 'H NMR (500 MHz, CDCls) & 8.15 (dd, J = 7.6, 1.1 Hz, 1H), 8.01
(dd, J=7.5, 1.2 Hz, 1H), 7.77 (td, J = 7.5, 1.5 Hz, 1H), 7.73 (td, J = 7.5, 1.4 Hz, 1H), 7.35 - 7.30
(m, 2H), 7.14 — 7.08 (m, 1H), 6.99 — 6.94 (m, 2H), 2.81 (t, J = 7.4 Hz, 2H), 2.42 (t, J = 7.3 Hz,
2H), 1.94 (p, J = 7.5 Hz, 2H); *C NMR (101 MHz, CDCl3) & 185.0, 179.5, 157.3, 154.4, 136.9,
134.4,134.1,132.1,131.4, 130.0, 126.9, 126.8, 123.7, 119.3, 116.2, 24.6, 23.4, 17.4; HRMS(ESI)
calcd for C2oH1s03N [M]" = 317.1051, found = 317.1053.
4-(3-(2-Methoxyphenyl)-1,4-dioxo-1,4-dihydronaphthalen-2-yl)butanenitrile (3ha): Yellow
semi-solid (49.7 mg, 50%); *H NMR (400 MHz, CDCls) & 8.18 — 8.13 (m, 1H), 8.13 — 8.09 (m,
1H), 7.80 — 7.70 (m, 2H), 7.47 — 7.40 (m, 1H), 7.10 — 7.04 (m, 2H), 7.02 (d, J = 8.4 Hz, 1H), 3.77
(s, 3H), 2.60 — 2.53 (m, 2H), 2.28 — 2.20 (m, 2H), 1.80 (p, J = 7.5 Hz, 2H); 3C NMR (101 MHz,
CDCI3) 6 185.3, 183.7, 156.6, 146.3, 145.9, 133.9, 133.7, 132.4, 132.3, 130.7, 129.8, 126.9, 126.6,
122.6, 120.9, 119.3, 111.4, 55.7, 27.5, 24.7, 17.2; HRMS(ESI) calcd for Co1H170sN [M]* =
331.1208, found = 331.1209.
4-(3-(4-Methoxyphenyl)-1,4-dioxo-1,4-dihydronaphthalen-2-yl)butanenitrile (3ia): Yellow
semi-solid (51.7 mg, 52%); *H NMR (400 MHz, CDCl3) & 8.16 — 8.08 (m, 2H), 7.77 — 7.74 (m,
2H), 7.17 — 7.11 (m, 2H), 7.03 — 6.99 (m, 2H), 3.87 (s, 3H), 2.66 (t, J = 7.3 Hz, 2H), 2.29 (t, J =

7.3 Hz, 2H), 1.82 (p, J = 7.4 Hz, 2H); 3C NMR (101 MHz, CDCls) § 185.4, 184.6, 160.2, 147.3,
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1455, 134.0, 133.9, 132.2, 132.2, 130.5, 126.9, 126.5, 125.2, 119.1, 114.1, 55.5, 27.5, 25.2, 17.5;
HRMS(ESI) calcd for C21H1703N [M]" = 331.1208, found = 331.1209.
4-(1,4-Dioxo-1,4-dihydroanthracen-2-yl)butanenitrile (3ja): Yellow syrup (29.7 mg, 36%); H
NMR (400 MHz, CDCl3) & 8.63 (d, J = 15.8 Hz, 2H), 8.09 — 8.05 (m, 2H), 7.72 — 7.68 (m, 2H),
6.95 (s, 1H), 2.79 (t, J = 7.1 Hz, 2H), 2.49 (t, J = 7.1 Hz, 2H), 2.03 (p, J = 7.1 Hz, 2H); *C NMR
(126 MHz, CDCls) 6 184.6, 184.5, 150.8, 137.4, 135.0, 130.4, 130.4, 129.8, 129.7, 129.4, 128.8,
128.7,128.6, 119.0, 29.3, 24.2, 17.2; HRMS(ES]) calcd for C1sH130,N [M]* = 275.0946, found =
275.0946.

4-(2,5-Dimethyl-3,6-dioxocyclohexa-1,4-dien-1-yl)butanenitrile (3ka): Yellow syrup (40.2 mg,
66%); 'H NMR (400 MHz, CDCl3) § 6.60 — 6.57 (br, 1H), 2.64 (t, J = 7.0 Hz, 2H), 2.41 (t, J =
7.0 Hz, 2H), 2.06 (s, 3H), 2.04 (s, 3H), 1.79 (p, J = 7.3 Hz, 2H); 13C NMR (126 MHz, CDCl3) §
187.6, 187.5, 145.6, 142.5, 141.9, 133.5, 119.3, 25.8, 24.5, 17.5, 16.0, 12.1; HRMS(ESI) calcd for
C12H1702N2 [M+NHJ]* = 221.1284, found = 221.1272.
4-(2,4-Dimethyl-3,6-dioxocyclohexa-1,4-dien-1-yl)butanenitrile (31a): Yellow syrup (40.8 mg,
67%); 'H NMR (400 MHz, CDCl3) § 6.56 (q, J = 1.5 Hz, 1H), 2.62 (t, J = 7.1 Hz, 2H), 2.40 (t, J
= 7.1 Hz, 2H), 2.08 (s, 3H), 2.04 (d, J = 1.58 Hz, 3H), 1.79 (p, J = 7.1 Hz, 2H); 13C NMR (101
MHz, CDCl3) 6 187.9, 187.2, 145.9, 142.3, 142.1, 133.3, 119.3, 25.6, 24.5, 17.4, 16.1, 12.5;
HRMS(ESI) calcd for C12H1402N [M+H]* = 204.1019, found = 204.1008.
4-(4,5-Dimethoxy-2-methyl-3,6-dioxocyclohexa-1,4-dien-1-yl)butanenitrile (3ma): Red syrup
(40.3 mg, 54%); H NMR (400 MHz, CDCls) & 4.00 (s, 3H), 4.00 (s, 3H), 2.63 (t, J = 7.0 Hz, 2H),
2.41 (t, J = 7.0 Hz, 2H), 2.07 (s, 3H), 1.79 (p, J = 9.6, 7.1 Hz, 2H); 1*C NMR (101 MHz, CDCl3)
0 184.2,184.1, 144.7, 144.5, 140.5, 140.2, 119.3, 61.4, 25.6, 24.5, 17.4, 12.2; HRMS(ESI) calcd

for C13H1504N [M]* = 249.1001, found = 249.1000.
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4-(3-Hydroxy-1,4-dioxo-1,4-dihydronaphthalen-2-yl)-4-phenylbutanenitrile (3ab): Yellow
semi-solid (50.4 mg, 53%); *H NMR (400 MHz, CDCls) § 8.10 (dd, J = 7.7, 0.9 Hz, 1H), 8.06 (dd,
J=76, 1.1 Hz, 1H), 7.76 (td, J = 7.6, 1.3 Hz, 1H), 7.71 (s, 1H), 7.68 (td, J = 7.5, 1.2 Hz, 1H),
7.48 (d, J = 7.3 Hz, 2H), 7.30 (t, = 7.5 Hz, 2H), 7.22 (t, J = 7.3 Hz, 1H), 4.56 (t, J = 8.1 Hz, 1H),
2.75 — 2.59 (m, 2H), 2.45 — 2.25 (m, 2H); 3C NMR (101 MHz, CDCls) & 184.2, 181.6, 153.3,
140.8, 135.5, 133.3, 132.9, 129.2, 128.9, 128.6, 127.3, 126.4, 125.8, 123.4, 119.5, 40.7, 27.7, 16.3,;
HRMS(ESI) calcd for CaoH1603N [M+H]* = 318.1124, found = 318.1124.
4-(2-Bromophenyl)-4-(3-hydroxy-1,4-dioxo-1,4-dihydronaphthalen-2-yl)butanenitrile (3ac):
Yellow semi-solid (52.3 mg, 44%); *H NMR (400 MHz, CDCls3) § 8.15 — 8.05 (m, 2H), 7.77 (td, J
= 7.6, 1.3 Hz, 1H), 7.70 (td, J = 7.5, 1.1 Hz, 1H), 7.59 — 7.50 (m, 2H), 7.31 — 7.27 (m, 1H), 7.15
— 7.06 (M, 1H), 4.90 — 4.78 (m, 1H), 2.72 — 2.60 (M, 1H), 2.57 — 2.47 (m, 1H), 2.46 — 2.41 (m,
2H); 3C NMR (101 MHz, CDCl3) § 184.1, 181.5, 153.9, 140.2, 135.6, 133.4, 133.3, 132.9, 129.9,
129.2, 128.7, 127.6, 127.4, 126.5, 125.0, 122.2, 119.5, 40.5, 28.6, 16.1; HRMS(ESI) calcd for
C20H1503NBr [M+H]* = 396.0229, found = 396.0214.
4-(3-Bromophenyl)-4-(3-hydroxy-1,4-dioxo-1,4-dihydronaphthalen-2-yl)butanenitrile
(3ad): Yellow semi-solid (55.9 mg, 47%); *H NMR (400 MHz, CDCls) & 8.11 (dd, J = 7.7, 1.0
Hz, 1H), 8.08 (dd, J = 7.6, 1.1 Hz, 1H), 7.78 (td, J = 7.6, 1.4 Hz, 1H), 7.73 (s, 1H), 7.70 (td, J =
7.5, 1.3 Hz, 1H), 7.61 (t, J = 1.8 Hz, 1H), 7.41 (d, J = 7.8 Hz, 1H), 7.37 — 7.33 (m, 1H), 7.17 (t, J
= 7.9 Hz, 1H), 453 (t, J = 8.1 Hz, 1H), 2.72 — 2.57 (m, 2H), 2.44 — 2.26 (m, 2H); *C NMR (101
MHz, CDCl3) 6 184.0, 181.5, 153.5, 143.1, 135.6, 133.5, 132.8, 131.5, 130.5, 130.4, 129.2, 127 .4,
127.3, 126.5, 122.9, 122.6, 119.3, 40.3, 27.5, 16.2; HRMS(ESI) calcd for C2oH1403NBr [M]* =

395.0157, found = 395.0240.
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4-(4-Bromophenyl)-4-(3-hydroxy-1,4-dioxo-1,4-dihydronaphthalen-2-yl)butanenitrile (3ae):
Yellow solid (59.43 mg, 50%); mp = 135 — 137 °C;*H NMR (500 MHz, CDCls)  8.09 (dd, J =
7.8,1.1 Hz, 1H), 8.06 (dd, J = 7.5, 1.1 Hz, 1H), 7.77 (td, J = 7.6, 1.1 Hz, 1H), 7.69 (td, J = 7.4, 1.1
Hz, 1H), 7.42 (d, J = 8.2 Hz, 2H), 7.35 (d, J = 8.4 Hz, 2H), 4.52 (t, J = 8.1 Hz, 1H), 2.64 (q, J =
7.5 Hz, 2H), 2.41 - 2.30 (m, 2H); 3C NMR (101 MHz, CDCls) § 184.1, 181.5, 153.5, 139.8, 135.6,
133.4,132.8,131.9, 130.3, 129.2, 127.3, 126.5, 122.8, 121.2, 119.3, 40.1, 27.5, 16.2; HRMS(ESI)
calcd for C2oH1403NBr [M]* = 395.0157, found = 395.0151.
4-(3-Hydroxy-1,4-dioxo-1,4-dihydronaphthalen-2-yl)-5-phenylpentanenitrile (3af): Red solid
(46.7 mg, 47%); mp = 105 — 107 °C; 'H NMR (400 MHz, CDCls) & 8.09 (dd, J = 12.7, 7.7 Hz,
1H), 8.06 (dd, J=12.7, 7.7 Hz, 1H), 7.77 (td, J = 7.6, 1.4 Hz, 1H), 7.68 (td, J = 7.5, 1.3 Hz, 1H),
7.25-7.11 (m, 5H), 3.68 — 3.57 (m, 1H), 3.15 — 3.02 (m, 2H), 2.46 — 2.31 (m, 1H), 2.30 — 2.20 (t,
J=7.7Hz, 2H), 2.13 — 1.97 (m, 1H); *C NMR (101 MHz, CDCls) & 184.6, 181.1, 154.1, 139.6,
135.4,133.3, 132.9, 129.2, 129.0, 128.6, 127.2, 126.5, 126.4, 123.1, 119.7, 38.9, 37.3, 27.8, 16.1,
HRMS(ESI) calcd for C2:H170sN [M]* = 331.1208, found = 331.1202.
3-(4-(tert-Butyl)phenyl)-4-(3-methyl-1,4-dioxo-1,4-dihydronaphthalen-2-yl)butanenitrile
(3cg): Yellow oil (45.7 mg, 41%); *H NMR (400 MHz, CDCl3) 5 8.10 — 8.00 (m, 2H), 7.78 — 7.64
(m, 2H), 7.31 (d, J = 8.4 Hz, 2H), 7.14 (d, J = 8.4 Hz, 2H), 3.32 — 3.15 (m, 2H), 2.93 (dd, J = 12.4,
7.6 Hz, 1H), 2.81 —2.69 (m, 2H), 1.93 (s, 3H), 1.28(s, 9H); 3C NMR (126 MHz, CDCl3) 5 184.9,
184.9, 151.0, 145.6, 143.8, 137.7,133.8, 132.2, 132.1, 126.9, 126.5, 125.9, 118.7,41.4, 34.7, 33.8,
31.4, 24.3, 13.2; HRMS(ESI) calcd for CasH2602N [M+H]" = 372.1958, found = 372.1940.
3-((3-Hydroxy-1,4-dioxo-1,4-dihydronaphthalen-2-yl)methyl)heptanenitrile (3ah): Yellow
solid (57.9 mg, 65%); mp = 141 — 143 °C; 'H NMR (400 MHz, CDCl3) & 8.12 (dd, J = 7.7, 1.0

Hz, 1H), 8.09 (dd, J = 7.7, 1.2 Hz, 1H), 7.77 (td, J = 7.6, 1.4 Hz, 1H), 7.70 (id, J = 7.5, 1.3 Hz,
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1H), 7.50 (s, 1H), 2.76 (dd, J = 13.1, 5.6 Hz, 1H), 2.61 (dd, J = 13.1, 8.6 Hz, 1H), 2.42 — 2.27 (m,
2H), 2.17 — 2.05 (m, 1H), 1.62 — 1.44 (m, 2H), 1.43 — 1.28 (m, 4H), 0.91 (t, J = 7.1 Hz, 3H); 3C
NMR (126 MHz, CDCIs) & 184.8, 181.2, 154.2, 135.3, 133.3, 132.9, 129.5, 127.1, 126.5, 121.6,
118.9, 35.1, 33.9, 28.9, 28.0, 22.8, 22.1, 14.1; HRMS(ESI) calcd for CigH2003N [M+H]" =
298.1438, found = 298.1423.
2-(2-(3-Methyl-1,4-dioxo-1,4-dihydronaphthalen-2-yl)-2,3-dihydro-1H-inden-1-
yl)acetonitrile (3ci): Yellow solid (54.0 mg, 55%); mp = 210 — 211°C;'H NMR (500 MHz,
CDCl3) § 8.14 — 8.08 (m, 1H), 8.08 —8.01 (m, 1H), 7.75 — 7.68 (m, 2H), 7.33 — 7.26 (m, 4H), 4.18
—4.06 (m, 1H), 3.80 — 3.67 (m, 1H), 3.38 (dd, J = 15.6, 9.5 Hz, 1H), 3.23 (dd, J = 15.6, 9.3 Hz,
1H), 2.80 — 2.67 (m, 2H), 2.32 (s, 3H); 3C NMR (101 MHz, CDCl3) 5 184.9, 146.2, 146.1, 142.2,
133.8, 133.8, 132.7, 132.1, 128.1, 127.3, 126.6, 125.0, 123.3, 118.3, 46.4, 45.9, 37.8, 22.3, 13.5;
HRMS(ESI) calcd for C22H180:N [M+H]* = 328.1332, found = 328.1279.
2-((3-Methyl-1,4-dioxo-1,4-dihydronaphthalen-2-yl)methoxy)acetonitrile (3cj): Yellow solid
(44.1 mg, 61%); mp = 110 — 113 °C; *H NMR (400 MHz, CDCls) & 8.18 — 8.04 (m, 2H), 7.82 —
7.71 (m, 2H), 4.72 (s, 2H), 4.36 (5, 2H), 2.32 (s, 3H); 13C NMR (101 MHz, CDCl3) & 185.2, 183.9,
148.5, 139.3, 134.1, 134.0, 132.3, 131.8, 126.7, 115.9, 64.2 56.6, 13.1; HRMS(ESI) calcd for
C14H1203N [M+H]* = 242.0812, found = 242.0804.

3. Gram-scale experiment:

Quinone la (1.0 g, 5.95 mmol), oxime ester 2a (1.8 g, 7.14 mmol) and 2 mol% of Rose Bengal
were weighed in a round-bottom flask and DMSO (59.5 ml) was added to this mixture. The flask
was back filled with N2 and it was introduced into the Penn PhD photoreactor m2 (blue LED 450
nm). After completion of reaction (8 hours), the resulting mixture was then diluted with ethyl

acetate (10 mL), and washed successively with water (20 mL x 2), ag. NaHCO3 solution (30 mL
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x 2) and brine solution (30 mL x 2). The organic layer was dried over anhydrous sodium sulfate,
concentrated and purified via flash chromatography on silica gel to get the desired compound 3aa
(1.02 g, 71%).

4. Transformation of cyanoalkylated product:

2-(3-(1H-tetrazol-5-yl)propyl)-3-chloronaphthalene-1,4-dione (4):

cl NaN, cl Y
CN NH,SO3H (10 mol%) O‘ I \,\N
N

DMF,120 °C,6 h
O ‘
le) H

3da 4
A mixture of 3da (51.9 mg, 0.2 mmol), sodium azide (19.5 mg, 0.3 mmol) and sulfamic acid (1mg,
0.01 mmol) was stirred at 120 °C in DMF (0.5 mL) for 6 hours. After completion of the reaction,
the reaction mixture was cooled to room temperature, then 5 mL diethyl ether was added to the
mixture and stirred for 10 minutes. The catalyst, separated by simple gravity filteration, washed
with diethyl ether (2 x 3 mL) and dried at 40 °C for 30 minutes, gave the tetrazole in 64% yield.
Orange syrup (38.7 mg, 64%); *H NMR (400 MHz, CDCls) & 8.08 (d, J = 7.7 Hz, 1H), 8.04 (d, J
= 7.6 Hz, 1H), 7.71 (t, J = 7.5 Hz, 1H), 7.62 (t, J = 7.5 Hz, 1H), 5.22 (s, 1H), 2.65 (t, J = 7.5 Hz,
2H), 2.44 (t, J = 6.9 Hz, 2H), 1.92 (p, J = 7.5 Hz, 2H); *C NMR (101 MHz, CDCl3) & 182.9,
181.4,145.7,134.7, 133.1, 132.5, 130.6, 126.5, 126.2, 120.2, 114.6, 23.7, 23.3, 17.3; HRMS(ESI)
calcd for C14H1202N2 [M-N2-Cl+H]" = 240.0898, found = 240.0898.

tert-Butyl (4-(3-methyl-1,4-dioxo-1,4-dihydronaphthalen-2-yl)butyl)carbamate (5):

[0}

o]
NiCly
en NaBH4 O‘
(Boc),0 NHBoc

o MeOH, rt, 12 h 0
3ca 5
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A mixture of 3ca (23.9 mg, 0.1 mmol), NiCl> (32.4 mg, 0.25 mmol), (Boc).O (130.9 mg, 0.6
mmol) in dry methanol (4 mL) was cooled to 40 °C. Then, NaBHs (26.48 mg, 0.7 mmol) was
added in small portions. The mixture was allowed to stir overnight at room temperature. The
reaction was quenched with a saturated aqueous solution of NH4Cl and extracted with EtOAc. The
combined organic phase was dried over anhydrous sodium sulfate, concentrated and purified via
flash chromatography on silica gel to get the desired compound 5 in 61% yield. Yellow syrup (20.9
mg, 61%); *H NMR (500 MHz, CDCl3) & 8.09 — 8.02 (m, 2H), 7.71 — 7.65 (m, 2H), 4.59 (s, 1H),
3.23 - 3.11 (m, 2H), 2.64 (t, J = 6.2 Hz, 2H), 2.18 (s, 3H), 1.68 — 1.53 (m, 2H), 1.53 — 1.46 (m,
2H), 1.42 (s, 9H); 3C NMR (101 MHz, CDCl3) & 185.4, 184.9, 156.2, 147.1, 143.6, 133.5, 132.3,
126.4, 79.3, 40.3, 30.4, 28.6, 26.8, 25.9, 12.9; HRMS(ESI) calcd for CoH24OsN [M-H] =
342.1699, found = 342.1703.

5. Control experiments for mechanistic studies:

Radical inhibition/trapping experiments:

0 (¢}
OH N~ % OH
O‘ R | Standard conditions O‘
CN ¥ NS
TEMPO (3.0 equiv) o "en
e} ¢}
1a 2a 6

3aa, 0%
R =4-CF3C¢H4CO
detected in ESI-MS

Quinone 1a (52.2 mg, 0.3 mmol), oxime ester 2a (92.6 mg, 0.36 mmol), 2 mol% of Rose Bengal
and TEMPO (140.6 mg, 0.9 mmol) were weighed in a vial and DMSO (3 mL) was added to this
mixture. The vial was back filled with N2 and it was introduced into the synLED parallel
photoreactor (blue LED 439 nm). After 6 hours, the resulting mixture was diluted with ethyl
acetate (5 mL), and washed successively with water (3 mL) and brine (5 mL x 2). The organic
layer was dried over anhydrous sodium sulfate and concentrated. In this reaction, the formation of
product 3aa was completely suppressed.

S11



The cyanoalkyl-TEMPO adduct 6 was characterized by ESI-MS.

Sample Information
Sample ID : PMAK-224

. MS Spectrum
Line#:1 R.Time:0.467(Scan#:29)
MassPeaks:634
Spectrum Mode:Single 0.467(29) Base Peak:199(7951487)
BG Mode:None Segment 1 - Event 1

7000000
+
—> | [M+H]
1 N
S~ NN
6000000
Chemical Formula: C43Hy4N,0
Exact Mass: 224.1889
5000000
4000000~
=
-3
&
3000000~
2000000
1000000 )
=®
- o
)
7 H
= = - ] s = g = v g =
Il I 3 E S o 7 % G ¥ g 3 i |
T T T T
175 200 225 250 275 300 325 350 375 400 425 450 475
mwz

Light on/off experiment

Yield {3)

0.5 1 15 2 25 3

w
in
in

Time [h)

Quinone 1a (52.2 mg, 0.3 mmol), oxime ester 2a (92.6 mg, 0.36 mmol), 2 mol% of Rose Bengal
and internal standard 1,3,5-trimethoxy benzene (50.5 mg, 0.3 mmol) were weighed in a vial and

DMSO (3 mL) was added to this mixture. After backfilling with N2, this vial was irradiated with

S12



blue LED alternately over 30 minutes (i.e. the reaction mixture was under light for 30 minutes
followed by in the absence of light for the next 30 minutes). After each 30 minutes of interval,
some aliquot was removed from the reaction mixture and analyzed by *H nmr to determine the
yield. As shown in the above graph, there was no progress in this transformation when the light
was switched off. The results of this experiment indicate that continuous irradiation is necessary
for this transformation, indicating that the possibility of a radical chain mechanism is highly

unlikely in this scenario.
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