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1. General Methods and Instrumentation

UV-Vis spectroscopy. Solution phase absorption spectra were recorded on an Agilent Cary
5000 UV-Vis-NIR spectrophotometer, using a quartz cell with a path length of 1 cm.

Cyclic voltammetry. Cyclic voltammetry was performed in CH2CI2 under nitrogen with a
three-electrode PGSTAT204 potentiostat from Metrohm Autolab. Glassy carbon disk was
used as the working electrode (diameter = 5 mm), platinum wire as the counter electrode,
and a silver wire as the pseudo reference electrode. An analyte of concentration of 1 mM was
used with nBusNPFg (100 mM) as the supporting electrolyte. Redox potentials relative to
saturated calomel electrode (SCE) are reported, using ferrocene/ferrocenium (E;;, = 0.46 V)

as an internal standard.!

Single-crystal X-ray diffraction. Single crystals were grown; crystallization details for each
sample can be found in the synthetic details. X-ray diffraction data were collected on a Rigaku
Oxford Diffraction SuperNova dual source diffractometer with a mirror monochromator using
Mo or Cu Ka radiation. The crystal was kept at 296(3) K during data collection. The structures
were solved with the ShelXT? structure solution program using Intrinsic Phasing and refined
with the ShelXL3 refinement package using least squares minimization using Olex2.

Irradiation Details. Photocyclization reactions were irradiated with EvoluChem 6200K (Airrad
= 415-725 nm; white light) or EvoluChem 365 PF (Awad = 355—385 nm; ultraviolet) LEDs.
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2. Single-Crystal Structural Characterization

Table S1. Crystal data and structure refinement for 1a-Sa.?

Empirical formula
Formula weight
Temperature
Crystal system
Space group

Volume
VA

Pcalc

i

F(000)
Crystal size
Radiation

C12H12N4Ss
372.56
296(2) K
monoclinic
Pc

20 range for data collection

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [I>=20 ()]
Final R indexes [all data]
Largest diff. peak/hole

CCDC Number

a 8.5159(5) A a 90°
b 11.3808(8) A B 96.173(7)°
c 16.2386(12) A y 90°

1564.68(19) A3

4

1.582gcm™

0.737 mm™

768.0

0.216 mm x 0.179 mm x 0.038 mm
Mo Ka (A = 0.71073)

6.588 ° t0 59.164 °
-11<h<11,-15<k<15,-22<1<22
14228

6668 [Rint = 0.0615, Rsigma = 0.1782]
6668/2/387

1.012

R1=0.0661, wR; = 0.1646
R1=0.1121, wR, = 0.1729
0.78/-1.30 e A3

2244092

2 Hydrogen atoms and one 1a-S4 molecule omitted for clarity.
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Table S2. Crystal data and structure refinement for 2a-0,S,.2

Empirical formula  C12H12N40S3 a 10.8682(5) A a 90°
Formula weight ~ 340.453 b 8.5926(4) A B 90°
Temperature 298 K c 15.0316(10) A y 90°
Crystal system orthorhombic

Space group Pca2;

Volume 1403.74(13) A3

Z 4

Pcalc 1.611gcm™3

K 0.537 mm™

F(000) 705.7

Crystal size 0.35mm x 0.26 mm x 0.16 mm

Radiation Mo Ka (A =0.71073)

20 range for data collection 6.62 2 to 59.34 2

Index ranges 0<h<15,0<k<11,-20<1<15
Reflections collected 13559

Independent reflections 3041 [Rint = 0.0460, Rsigma= 0.0339]
Data/restraints/parameters 3041/1/230

Goodness-of-fit on F2 1.121

Final R indexes [I>=20 (I)] R1=0.0439, wR, = 0.1005

Final R indexes [all data] R1=0.0652, wR;=0.1192

Largest diff. peak/hole 0.25/-0.34 e A3

CCDC Number 2244099

@ Hydrogen atoms are omitted for clarity.
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Table S3. Crystal data and structure refinement for 3a-0Ss.?

Empirical formula
Formula weight
Temperature
Crystal system
Space group

Volume
z

Pcalc

)

F(000)

Crystal size

Radiation

20 range for data collection
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [I>=20 ()]
Final R indexes [all data]
Largest diff. peak/hole
CCDC Number

C12H12N40S4
356.50
293(2) K
monoclinic
P21/n

1475.31(10) A3
4

1.605gcm™3
5.955 mm™!
736.0

0.16 mm x 0.07 mm x 0.04 mm

Cu Ko (A = 1.54184)
9.698 ° to 144.82 °

-11<h<11,-10<k<10,-21<1<22

5911

2869 [Rint = 0.0283, Rsigma = 0.0366]

2869/313/274

1.082

R1=0.0709, wR; = 0.2023
R1=0.0892, wR; = 0.2227
0.87/-0.77 e A3

2251143

2Hydrogen atoms are omitted for clarity.
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a 9.5240(4) A
b 8.4921(3) A
c 18.4678(8) A
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a

B
4

90°

98.988(4) °

90°
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Table S4. Crystal data and structure refinement for 4a-04.2
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Empirical formula C12H12N404S a 6.7836(2)A a 90°
Formula weight 308.32 b 8.4663(2) A B 98.143(3)°
Temperature 296(2) K c  21.9949(6)A y 90°
Crystal system monoclinic

Space group P21/n

Volume 1250.47(6) A3

Z 4

Pcalc 1.638 gcm™3

u 2.548 mm™

F(000) 640.0

Crystal size 0.22 mm x 0.06 mm x 0.05 mm

Radiation Cu Ka (A =1.54184)

20 range for data collection
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [I>=20 ()]
Final R indexes [all data]
Largest diff. peak/hole
CCDC Number

8.122 ° to 145.972 °
-8<h<7,-10sk<10,-24<1<27
8484

2481 [Rint = 0.0299, Rsigma = 0.0248]
2481/1107/384

1.105

R1=0.0530, wR; = 0.1447
R1=0.0589, wR; = 0.1492
0.44/-0.31e A3

2247147

2 Hydrogen atoms and one 4a-04 unit are omitted for clarity.
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Table S5. Crystal data and structure refinement for 1b-S4.2

Empirical formula
Formula weight
Temperature
Crystal system
Space group Pbca

Volume

VA

Pcalc

)

F(000)

Crystal size

Radiation

20 range for data collection
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [I>=20 ()]
Final R indexes [all data]
Largest diff. peak/hole
CCDC Number

C16H20N4Ss
428.66

293(2) K
orthorhombic

a 11.8534(2)A a 90°
b 17.1645(3)A B 90°
c 18.8475(3)A y 90°

3834.67(11) A3

8

1.485 gcm™3

5.631 mm™

1792.0

0.14 mm x 0.11 mm x 0.04 mm

Cu Ka (A =1.54184)

9.384 ° to 145.956 °
-14<h<12,-21<k<19,-23<1<18
26895

3813 [Rint = 0.0470, Rsigma = 0.0246]
3813/0/230

1.046

R1=0.0394, wR; =0.1034
R1=0.0482, wR; =0.1149
0.37/-0.29 e A3

2246037

2Hydrogen atoms are omitted for clarity.

Page S7

©AUTHOR(S)



Issue in honor of Professor Tien-Yau Luh

Table S6. Crystal data and structure refinement for 5.2

Empirical formula  C12H12N403S3 a 5.6075(4)A
Formula weight 374.56 b 11.9838(10) A
Temperature 296 K c 13.2276(11) A
Crystal system triclinic

Space group P1

Volume 798.30(12)

VA 2

Pcalc 1.558 gcm™3

i 0.723 mm™

F(000) 368.9

Crystal size 0.56 mmx 0.12 mm x 0.04 mm
Radiation Mo Ka (A =0.71073)

20 range for data collection
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2

Final R indexes [I>=20 ()]
Final R indexes [all data]
Largest diff. peak/hole
CCDC Number

6.84 20 59.14 ©
-7<h<7,-16<k<15,-14<1<18
6731

3709 [Rint = 0.0246, Rsigma = 0.0481]
3709/0/194

1.063

R1=0.0477, wR; = 0.1057
R1=0.0759, wR,=0.1238
0.43/-0.40 e A3

2244101

@ Hydrogen atoms are omitted for clarity.
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a 113.098(8)°
B 99.865(6) °
y 93.093(6)°
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3. Electron Spin Density Plots

1b-S,** 2b-0,S,* 3b-0S,**
Figure S1. Electron spin density distributions (isosurface value 0.001 a.u.) for radical cations 1b-Ss™, 2b-02S>™,

and 3b-0Ss3™ (top view above and side view below). Atoms color code: C grey, N blue, O red, S yellow; geometry
optimized at the UwB97X-D/6-31G(d,p) level.
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4. Cartesian Coordinates for Optimized Geometries
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5. 'H and *C NMR Spectra
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6. Infrared Spectra
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