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1. DŜƴŜǊŀƭ  
Commercial reagents were purchased from Sigma Aldrich, Strem, Alfa Aesar, Acros Organics, 

Combi-Blocks or TCI and used without further purification. Dry 1,2-dichloroethane (DCE) was 
purified using CaH2, degassed by three freeze-pump-thaw cycles, and stored within a N2 filled 
glove box. All experiments were performed in oven-dried or flame-dried glassware. Irradiation 
was performed with Kessil A160WE Tuna Blue LED lights, at the lowest wavelength and highest 
intensity settings. Reactions were monitored using either thin-layer chromatography (TLC) or 
gas chromatography using an Agilent Technologies 7890A GC system equipped with an Agilent 
Technologies 5975C inert XL EI/CI MSD. Visualization of the developed plates was performed 
under UV light (254 nm) or KMnO4 stain. Organic solutions were concentrated under reduced 
pressure on a Büchi rotary evaporator. Purification and isolation of products were performed 
via silica gel chromatography (both column and preparative thinlayer chromatography). Column 
chromatography was performed with Silicycle Silica-P Flash Silica Gel using glass columns. 
Solvents were purchased from Fisher. 1H NMR, 2H NMR, 13C NMR, and 77Se NMR spectra were 

recorded on Bruker AVANCE600, CRYO500, GN500 or DRX400 spectrometer. 1H NMR spectra 
were internally referenced to the residual solvent signal or TMS. 13C NMR spectra were 
internally referenced to the residual solvent signal. Data for 1H NMR are reported as follows: 
ŎƘŜƳƛŎŀƭ ǎƘƛŦǘ όʵ ǇǇƳύΣ ƳǳƭǘƛǇƭƛŎƛǘȅ όǎ Ґ ǎƛƴƎƭŜǘΣ Ř Ґ ŘƻǳōƭŜǘΣ ǘ Ґ ǘǊƛǇƭŜǘΣ ǉ Ґ ǉǳŀǊǘŜǘΣ Ƴ Ґ 
multiplet), coupling constant (Hz), integration. Data for 2H NMR, 13C NMR, and 31P NMR are 
reported in terms of chemicŀƭ ǎƘƛŦǘ όʵ ǇǇƳύΦ LƴŦǊŀǊŜŘ όLwύ ǎǇŜŎǘǊŀ ǿŜǊŜ ƻōǘŀƛƴŜŘ ƻƴ ŀ bƛŎƻƭŜǘ ƛ{р 
FT-IR spectrometer with an iD5 ATR and are reported in terms of frequency of absorption (cm-

1). High resolution mass spectra (HRMS) were obtained on a micromass 70S-250 spectrometer 
(EI) or an ABI/Sciex QStar Mass Spectrometer (ESI). Static UV-Visible spectra were obtained 
using a quartz cuvette and a Cary-60 absorption spectrometer, and are reported in terms of 
wavelength (nm). Diselenides 3b-3d used here were known compounds and synthesized 
according to the reported methods.1 

 

2. DŜƴŜǊŀƭ ǇǊƻŎŜŘǳǊŜ ŦƻǊ ǎȅƴǘƘŜǎƛǎ ƻŦ ŀƭƪŜƴŜ ǎǘŀǊǘƛƴƎ ƳŀǘŜǊƛŀƭǎ 
 

Wittig reaction 

A flame-dried two-necked flask was equipped with a stir bar and the corresponding 

triphenylphosphonium bromide (1.0 equiv.). THF (0.2 M) was added and the solution was 

cooled to 0 °C under nitrogen. n-BuLi (2.5 M in hexanes, 1.0 equiv.) was added dropwise and 

the solution was stirred for two hours at 0 °C. The corresponding aldehyde (1.0 equiv.) was 

added dropwise as a solution (1.25 M). The solution was allowed to warm to room 

temperature, and monitored by TLC until all starting material was consumed. The solution 

was quenched using silica gel, then solvent was removed using rotary evaporation. The 

corresponding oil was dissolved in ethyl acetate and was washed with water and brine and 

dried with sodium sulfate. The solution was decanted and solvent was removed using rotary 

evaporation, and the resulting residue was purified via column chromatography to afford the 

alkene.  



The following alkenes were synthesized using this procedure, and NMR spectra of the 

products matched literature reports: 1b,2 1c,2 1e,3 1f,4 1h,2 1i,4 1j,4 1l,4 1m,3 1p,4 1s,5 1t,4 1u,6 

1x,4 1y,7 1ac.8 Other substrates were purchased. 

 

Suzuki coupling 

A mixture of (R)-5-Br-3-((1-methylpyrrolidin-2-yl)methyl)-1H-indole (1 equiv.), potassium 

trifluorovinylborate (3 equiv.), Pd(dppf)Cl2ω5/a (10 mol%) and triethylamine (3 equiv.) were 

dissolved in ethanol (0.100 M) in a 1-dram vial in a nitrogen-filled glovebox. The reaction was 

sealed and refluxed in the glovebox for 20 hours. After cooling to room temperature and 

removing from the glovebox, acetonitrile (0.23 M), trimercaptotriazine (0.3 equiv.), and 

decolorizing charcoal (6 equiv.) were added. This solution was stirred for at room 

temperature for 1 hour. The solution was filtered through celite and solvent removed by 

rotary evaporation. The crude mixture was dissolved in ethyl acetate and washed with water 

and brine. The organic phase was dried with sodium sulfate, then decanted and solvent was 

removed using rotary evaporation. The resulting product was purified by preparatory TLC 

(90:9:1 DCM:MeOH:AcOH). 

 

(R)-3-((1-methylpyrrolidin-2-yl)methyl)-5-vinyl-1H-indole (1ad) 

Yellow-brown oil, 61% yield.  1H NMR (499 MHz, CDCl3ύ ʵ уΦст όǎΣ 

1H), 7.49 (s, 1H), 7.41 ς 7.32 (m, 3H), 6.83 (dd, J = 17.5, 10.9 Hz, 

1H), 5.71 (dd, J = 17.5, 0.9 Hz, 1H), 5.17 (dd, J = 10.9, 0.8 Hz, 1H), 

3.94 ς 3.79 (m, 1H), 3.59 ς 3.42 (m, 2H), 3.23 (dd, J = 13.8, 6.8 Hz, 

1H), 2.82 (dd, J = 18.8, 8.1 Hz, 1H), 2.63 (s, 3H), 2.27 ς 2.12 (m, 2H), 

2.06 ς 1.88 (m, 2H). 13C NMR (125 MHz, CDCl3) ɻ  137.70, 136.31, 129.85, 126.86, 124.62, 

124.59, 120.53, 116.52, 111.88, 111.45, 69.15, 56.98, 40.27, 30.93, 27.12, 21.79. 

 

3. DŜƴŜǊŀƭ ǇǊƻŎŜŘǳǊŜ ŦƻǊ ŀƴǘƛπaŀǊƪƻǾƴƛƪƻǾ ƘȅŘǊƻǎŜƭŜƴŀǘƛƻƴ  
 
phenethyl(phenyl)selane (4aa)9  

Light yellow oil, 98% yield, >20:1 rr. 1H NMR (500 MHz, CDCl3) ɻ  7.58 (dd, J = 

7.7, 1.3 Hz, 2H), 7.39 ς 7.28 (m, 6H), 7.26 (t, J = 6.8 Hz, 2H), 3.25 ς 3.19 (m, 
2H), 3.10 ς 3.03 (m, 2H). 13C NMR (126 MHz, CDCl3) ɻ  141.01, 132.61, 

130.20, 129.07, 128.49, 128.37, 126.84, 126.39, 36.59, 28.68. IR (ATR): 
22928, 1577, 1476, 1436, 1072, 1022, 732, 690 cm-1. 
 

(2-chlorophenethyl)(phenyl)selane (4ab) 
Light yellow oil, 97% yield, >20:1 rr. 1H NMR (500 MHz, CDCl3) ɻ  7.62 ς 7.56 

(m, 2H), 7.41 ς 7.37 (d, J = 7.8 Hz, 1H), 7.37 ς 7.29 (m, 3H), 7.29 ς 7.20 (m, 3H), 
3.25 ς 3.14 (m, 4H). 13C NMR (126 MHz, CDCl3) ɻ  138.49, 133.85, 132.65, 

130.65, 129.97, 129.59, 129.05, 127.93, 126.89, 126.84, 34.68, 26.57. IR (ATR): 2929, 1577, 



1473, 1437, 1051, 1022, 732 cm-1. HRMS calculated for C14H13ClSe [M]+ 295.9871, found 
295.9867. 
 
(2-methoxyphenethyl)(phenyl)selane (4ac) 

Light yellow oil, 95% yield, >20:1 rr. 1H NMR (500 MHz, CDCl3) ɻ  7.62 ς 7.56 
(m, 2H), 7.36 ς 7.25 (m, 4H), 7.18 (dd, J = 7.4, 1.6 Hz, 1H), 6.98 ς 6.93 (m, 1H), 
6.91 (d, J = 8.2 Hz, 1H), 3.88 (s, 3H), 3.24 ς 3.19 (m, 2H), 3.11 ς 3.05 (m, 2H). 

13C NMR (126 MHz, CDCl3) ɻ  157.43, 132.01, 130.74, 130.06, 129.34, 128.94, 127.74, 126.43, 
120.42, 110.31, 55.15, 31.80, 26.96. IR (ATR): 2935, 1578, 1491, 1436, 1241, 1029, 751, 731, 
690 cm-1. HRMS calculated for C15H16OSe [M]+ 292.0366, found 292.0365. 
 
(3-chlorophenethyl)(phenyl)selane (4ad) 

Light yellow oil, 88% yield, >20:1 rr. 1H NMR (500 MHz, CDCl3) ɻ  7.58 (dd, J 
= 7.5, 1.6 Hz, 2H), 7.37 ς 7.31 (m, 3H), 7.30 ς 7.21 (m, 3H), 7.12 (d, J = 6.7 

Hz, 1H), 3.21 ς 3.16 (m, 2H), 3.06 ς 3.00 (m, 2H). 13C NMR (126 MHz, CDCl3) 
 ɻ142.91, 134.21, 132.83, 129.84, 129.70, 129.12, 128.53, 127.04, 126.60, 126.58, 36.23, 28.27. 

IR (ATR): 3056, 2929, 1596, 1574, 1476, 1436, 1073, 1022, 862, 733, 689 cm-1. HRMS calculated 
for C14H13ClSe [M]+ 295.9871, found 295.9870. 
 

(3-bromophenethyl)(phenyl)selane (4ae) 
Light yellow oil, 91% yield, >20:1 rr. 1H NMR (500 MHz, CDCl3) ɻ  7.60 ς 7.54 

(m, 2H), 7.43 ς 7.37 (m, 2H), 7.37 ς 7.30 (m, 3H), 7.21 (t, J = 7.6 Hz, 1H), 
7.16 (d, J = 7.6 Hz, 1H), 3.18 (t, J = 7.5 Hz,, 2H), 3.02 (t, J = 7.5 Hz, 2H). 13C 

NMR (126 MHz, CDCl3) ɻ  143.21, 132.84, 131.45, 130.01, 129.81, 129.51, 129.12, 127.07, 
127.05, 122.50, 36.21, 28.29. IR (ATR): 2927, 1577, 1567, 1474, 1436, 1425, 1071, 1022, 997, 
780, 732 cm-1. HRMS calculated for C14H13BrSe [M]+ 339.9366, found 339.9363. 

 
(3-methylphenethyl)(phenyl)selane (4af) 

Light yellow oil, 90% yield, >20:1 rr. 1H NMR (500 MHz, CDCl3) ɻ  7.59 (dd, J 
= 7.8, 1.4 Hz, 2H), 7.38 ς 7.29 (m, 3H), 7.26 (t, J = 7.4 Hz, 1H), 7.13 ς 7.04 
(m, 3H), 3.24 ς 3.18 (m, 2H), 3.07 ς 3.00 (m, 2H), 2.40 (s, 3H). 13C NMR (126 

MHz, CDCl3) ɻ  140.95, 138.07, 132.57, 130.28, 129.14, 129.04, 128.38, 127.13, 126.80, 125.36, 
36.55, 28.67, 21.36. IR (ATR): 2923, 1578, 1477, 1436, 1072, 1022, 774, 733, 690 cm-1. HRMS 

calculated for C15H16Se [M]+ 276.0417, found 276.0418. 
 
(3-methoxyphenethyl)(phenyl)selane (4ag) 

Light yellow oil, 88% yield, >20:1 rr. 1H NMR (500 MHz, CDCl3) ɻ  7.61 ς 
7.55 (m, 2H), 7.38 ς 7.31 (m, 3H), 7.28 (t, J = 7.9 Hz, 1H), 6.83 (dd, J = 10.2, 

4.5 Hz, 2H), 6.79 (s, 1H), 3.86 (s, 3H), 3.25 ς 3.17 (m, 2H), 3.08 ς 2.99 (m, 
2H). 13C NMR (126 MHz, CDCl3) ɻ  159.71, 142.60, 132.62, 130.19, 129.46, 129.06, 126.85, 

120.73, 114.21, 111.63, 55.15, 36.64, 28.52. IR (ATR): 2934, 1600, 1583, 1489, 1436, 1262, 
1150, 1046, 734, 690 cm-1. HRMS calculated for C15H16OSe [M]+ 292.0366, found 292.0365. 
 
 



(4-fluorophenethyl)(phenyl)selane (4ah) 
Light yellow oil, 91% yield, >20:1 rr. 1H NMR (500 MHz, CDCl3) ɻ  7.58 ς 7.54 
(m, 2H), 7.36 ς 7.30 (m, 3H), 7.22 ς 7.16 (m, 2H), 7.06 ς 7.00 (m, 2H), 3.18 
(t, J = 7.5 Hz, 2H), 3.02 (t, J = 7.5 Hz, 2H). 13C NMR (126 MHz, CDCl3) ɻ  

161.56 (d, J = 244.4 Hz), 136.62, 132.73, 130.02, 129.81 (d, J = 7.6 Hz), 129.10, 126.95, 115.24 
(d, J = 21.4 Hz), 35.73, 28.85. IR (ATR): 2925, 1508, 1476, 1437, 1220, 1157, 1022, 823, 734, 690 
cm-1. HRMS calculated for C14H13FSe [M]+ 280.0167, found 280.0166. 

 
(4-methylphenethyl)(phenyl)selane (4ai) 

Light yellow oil, 93% yield, >20:1 rr. 1H NMR (500 MHz, CDCl3ύ ʵ тΦрф ς 
7.55 (m, 2H), 7.36 ς 7.29 (m, 3H), 7.15 (q, J = 8.1 Hz, 4H), 3.22 ς 3.17 (m, 
2H), 3.05 ς 2.99 (m, 2H), 2.38 (s, 3H). 13C NMR (126 MHz, CDCl3ύ ʵ мотΦфсΣ 

135.92, 132.55, 130.28, 129.17, 129.05, 128.24, 126.78, 36.13, 28.86, 21.03. IR (ATR): 2922, 
1577, 1514, 1476, 1436, 1022, 806, 733, 689 cm-1. HRMS calculated for C15H16Se [M]+ 276.0417, 

found 276.0412. 
 

(4-methoxyphenethyl)(phenyl)selane (4aj) 
Light yellow oil, 95% yield, >20:1 rr. 1H NMR (500 MHz, CDCl3) ɻ  7.59 
ς 7.54 (m, 2H), 7.36 ς 7.29 (m, 3H), 7.19 ς 7.14 (m, 2H), 6.92 ς 6.87 

(m, 2H), 3.85 (s, 3H), 3.22 ς 3.16 (m, 2H), 3.03 ς 2.97 (m, 2H). 13C 
NMR (126 MHz, CDCl3) ɻ  158.18, 133.14, 132.56, 130.28, 129.33, 

129.05, 126.79, 113.89, 55.25, 35.68, 29.08. IR (ATR): 2931, 1609, 1510, 1477, 1437, 1243, 
1177, 1034, 818, 734, 690 cm-1. HRMS calculated for C15H16OSe [M]+ 292.0366, found 292.0362. 
 
4-(2-(phenylselanyl)ethyl)benzoic acid (4ak) 

Yellow-white solid, 44%, >20:1 rr. 1H NMR (500 MHz, CDCl3) ɻ  8.05 

(d, J = 8.1 Hz, 2H), 7.52 (d, J = 7.6 Hz, 2H), 7.29 (d, J = 7.4 Hz, 5H), 
3.17 (t, J = 7.8 Hz, 2H), 3.07 (t, J = 7.8 Hz, 2H). 13C NMR (126 MHz, 

CDCl3ύ ʵ мтнΦлрΣ мптΦппΣ мооΦлпΣ молΦсоΣ мнфΦфлΣ мнфΦолΣ мнуΦтсΣ 
127.63, 127.26, 36.74, 28.22. IR (ATR): 2924, 2549, 1674, 1609, 

1420, 1314, 1286, 1175, 741, 691 cm-1. HRMS calculated for C15H14O2Se [M-H]- 305.0081, found 

305.0078 
(4-nitrophenethyl)(phenyl)selane (4al) 

*24 hours, orange oil, 25% yield, >20:1 rr. 1H NMR (500 MHz, CDCl3) ɻ  
8.14 (d, J = 8.6 Hz, 2H), 7.49 (dd, J = 6.5, 2.9 Hz, 2H), 7.32 (d, J = 8.6 Hz, 
2H), 7.27 (dd, J = 6.6, 4.1 Hz, 3H), 3.19 ς 3.13 (m, 2H), 3.12 ς 3.05 (m, 

2H). 13C NMR (126 MHz, CDCl3ύ ʵ мпуΦруΣ мпсΦуоΣ мооΦнмΣ мнфΦрсΣ мнфΦптΣ мнфΦосΣ мнтΦпрΣ 
123.88, 36.43, 28.00. IR (ATR): 2928, 1514, 1477, 1342, 853, 734, 690, 669 cm-1. HRMS 

calculated for C14H13NO2Se [M]+ 307.0112, found 307.0110. 
 

N,N-dimethyl-4-(2-(phenylselanyl)ethyl)aniline (4am) 
Clear colorless oil, 70% yield, >20:1 rr. 1H NMR (500 MHz, CDCl3) ɻ  
7.52 (dd, J = 8.0, 1.2 Hz, 2H), 7.32 ς 7.22 (m, 3H), 7.08 (d, J = 8.6 Hz, 
2H), 6.71 (d, J = 8.6 Hz, 2H), 3.13 (dd, J = 9.0, 7.0 Hz, 2H), 2.97 ς 2.87 



(m, 8H). 13C NMR (126 MHz, CDCl3ύ ʵ мпфΦппΣ монΦрпΣ молΦспΣ 129.36, 129.16, 129.14, 126.79, 
113.08, 40.97, 35.74, 29.34. . IR (ATR): 2926, 2798, 1613, 1519, 1476, 1345, 1162, 805, 733, 690 
cm-1. HRMS calculated for C16H19NSeH [M+H]+ 306.0761, found 306.0776. 
 
4-(2-(phenylselanyl)ethyl)benzonitrile (4an) 

Light yellow oil, 77% yield, >20:1 rr. 1H NMR (500 MHz, CDCl3ύ ʵ тΦсо 
(d, J = 8.2 Hz, 2H), 7.55 (dd, J = 6.4, 3.1 Hz, 2H), 7.33 (td, J = 4.3, 1.1 Hz, 

5H), 3.22 ς 3.16 (m, 2H), 3.13 ς 3.06 (m, 2H). 13C NMR (126 MHz, 
CDCl3ύ ʵ мпфΦфмΣ мпфΦтрΣ мооΦмоΣ мнфΦснΣ мнфΦомΣ мнтΦотΣ мноΦфмΣ орΦууΣ нтΦомΦ IR (ATR): 3054, 
2930, 2226, 1477, 1436, 1021, 818, 735, 690, 669 cm-1. HRMS calculated for C15H13NSe [M]+ 

287.0214, found 287.0221. 
 
(4-(2-(phenylselanyl)ethyl)phenyl)boronic acid (4ao) 

Yellow-white solid, 61%, >20:1 rr. 1H NMR (500 MHz, CDCl3) ɻ  8.16 

(d, J = 7.9 Hz, 2H), 7.55 (dd, J = 7.9, 1.6 Hz, 2H), 7.38 ς 7.28 (m, 5H), 
3.21 (t, J = 7.9 Hz, 2H), 3.09 (t, J = 7.9 Hz, 2H). 13C NMR (126 MHz, 

CDCl3ύ ʵ мпрΦфоΣ мосΦлрΣ монΦууΣ молΦнмΣ мнфΦнтΣ мнуΦнрΣ мнтΦммΣ 
36.96, 28.52. IR: 2925, 1608, 1407, 1339, 1307, 1181, 1020, 733, 690 cm-1. HRMS calculated for 
C14H14BO2Se [M-H]- 305.0255, found 305.0263. 

 
(3,4-dimethoxyphenethyl)(phenyl)selane (4ap) 

Light yellow oil, 95% yield, >20:1 rr. 1H NMR (500 MHz, CDCl3ύ ʵ тΦсл ς 
7.54 (m, 2H), 7.37 ς 7.28 (m, 3H), 6.86 (d, J = 8.1 Hz, 1H), 6.81 ς 6.77 (m, 
1H), 6.76 (s, 1H), 3.92 (s, 6H), 3.24 ς 3.16 (m, 2H), 3.05 ς 2.98 (m, 2H). 13C 

NMR (126 MHz, CDCl3ύ ʵ мпуΦуфΣ мптΦсмΣ мооΦснΣ монΦслΣ молΦнтΣ мнфΦлоΣ мнсΦумΣ мнлΦнтΣ 
111.72, 111.26, 55.90, 55.82, 36.17, 28.98. IR (ATR): 2932, 1511, 1256, 1234, 1141, 1026, 804, 

734, 690 cm-1. HRMS calculated for C16H18O2Se [M]+ 322.0472, found 322.0474. 
 

(2-(naphthalen-2-yl)ethyl)(phenyl)selane (4aq) 
Light yellow oil, 92% yield, >20:1 rr. 1H NMR (500 MHz, CDCl3ύ ʵ тΦур ς 
7.75 (m, 3H), 7.62 (s, 1H), 7.57 ς 7.52 (m, 2H), 7.48 ς 7.41 (m, 2H), 7.35 ς 

7.27 (m, 4H), 3.28 ς 3.21 (m, 2H), 3.20 ς 3.14 (m, 2H). 13C NMR (126 MHz, 
CDCl3ύ ʵ моуΦпрΣ мооΦррΣ монΦтнΣ монΦннΣ молΦмуΣ мнфΦлфΣ мнуΦмнΣ мнтΦсоΣ мнтΦрлΣ мнсΦфоΣ 

126.90, 126.63, 126.04, 125.41, 36.76, 28.59. IR (ATR): 2924, 1577, 1507, 1476, 1436, 1072, 
1022,815,733, 690 cm-1. HRMS calculated for C18H16Se [M]+ 312.0417, found 312.0411. 
 
4-(2-(phenylselanyl)ethyl)pyridine (4ar) 

Light yellow oil, 90% yield, >20:1 rr. 1H NMR (500 MHz, CDCl3) ɻ  8.56 (s, 

2H), 7.64 ς 7.51 (m, 2H), 7.33 (dd, J = 5.0, 1.8 Hz, 3H), 7.16 (d, J = 5.1 Hz, 
2H), 3.19 (t, J = 7.8 Hz, 2H), 3.04 (t, J = 7.7 Hz, 2H). 13C NMR (126 MHz, 

CDCl3ύ ʵ мпфΦфмΣ мпфΦтрΣ мооΦмоΣ мнфΦснΣ мнфΦомΣ мнтΦотΣ мноΦфмΣ орΦууΣ нтΦомΦ IR (ATR): 3054, 
2930, 2226, 1477, 1436, 1021, 818, 735, 690, 669 cm-1. HRMS calculated for C13H13NSe [M]+ 
262.0302, found 262.0309. 
 



2-(2-(phenylselanyl)ethyl)thiophene (4as) 
Light yellow oil, 70% yield, >20:1 rr. 1H NMR (500 MHz, CDCl3ύ ʵ 7.50 (dd, J = 
7.4, 2.0 Hz, 2H), 7.45 (d, J = 7.3 Hz, 1H), 7.36 (d, J = 7.7 Hz, 1H), 7.27 ς 7.12 
(m, 5H), 6.40 (d, J = 0.6 Hz, 1H), 3.22 (t, J = 7.6 Hz, 2H), 3.13 (t, J = 7.6 Hz, 

2H). 13C NMR (126 MHz, CDCl3ύ ʵ мпоΦтсΣ мооΦллΣ мнфΦфоΣ мнфΦнтΣ мнтΦмуΣ мнсΦфсΣ мнпΦфнΣ 
123.74, 30.91, 28.93. IR (ATR): 3069, 2929, 1577, 1476, 1436, 1232, 1022, 850, 823, 733, 688, 
669 cm-1. HRMS calculated for C12H12SSe [M]+ 263.9852, found 263.9846.  

 
2-(2-(phenylselanyl)ethyl)benzofuran (4at) 

Light yellow oil, 88% yield, >20:1 rr. 1H NMR (500 MHz, CDCl3) ɻ  7.61 
(dd, J = 7.3, 2.1 Hz, 2H), 7.57 (d, J = 7.3 Hz, 1H), 7.48 (d, J = 8.0 Hz, 1H), 
7.39 ς 7.23 (m, 5H), 6.51 (d, J = 0.6 Hz, 1H), 3.33 (t, J = 7.4 Hz, 2H), 3.28 
ς 3.20 (m, 2H). 13C NMR (126 MHz, CDCl3ύ ʵ мртΦпуΣ мрпΦулΣ мооΦмпΣ 

129.67, 129.25, 128.79, 127.26, 123.61, 122.68, 120.58, 110.95, 103.05, 29.79, 25.03. IR (ATR): 

3056, 2931, 1540, 1474, 1455, 1436, 1255, 734, 690 cm-1. HRMS calculated for C16H14OSe [M]+ 

302.0211, found 302.0199. 

 
5-(2-(phenylselanyl)ethyl)-1H-indole (4au) 

Bright yellow oil, 69% yield, >20:1 rr. Ran reaction for 16 hours. 1H 

NMR (500 MHz, CDCl3ύ ʵ уΦлс όǎΣ мIύΣ тΦрн όŘΣ J = 6.7 Hz, 2H), 7.44 (s, 
1H), 7.33 ς 7.20 (m, 4H), 7.16 (t, J = 2.8 Hz, 1H), 7.02 (dd, J = 8.3, 1.3 Hz, 

1H), 6.49 (s, 1H), 3.19 (dd, J = 9.6, 6.7 Hz, 2H), 3.08 (dd, J = 9.1, 6.8 Hz, 
2H). 13C NMR (126 MHz, CDCl3ύ ʵ морΦмтΣ мооΦмлΣ монΦфуΣ момΦммΣ мнфΦснΣ мнуΦссΣ мнтΦнпΣ 
125.08, 123.35, 120.56, 111.55, 102.94, 37.35, 30.12. IR (ATR): 3412 (br), 2925, 1577, 1475, 
1436, 1415, 1066, 1022, 908, 795, 755, 723, 690, 669 cm-1. HRMS calculated for C16H14NSe [M-
H]- 300.0292, found 300.0293. 

 
octyl(phenyl)selane (4av) 

Light yellow oil, 87% yield, >20:1 rr. 1H NMR (500 MHz, CDCl3ύ ʵ тΦрл ς 
7.46 (m, 2H), 7.28 ς 7.20 (m, 3H), 2.95 ς 2.88 (m, 2H), 1.75 ς 1.64 (m, 2H), 1.44 ς 1.36 (m, 2H), 
1.34 ς 1.19 (m, 8H), 0.87 (t, J = 6.9 Hz, 3H). 13C NMR (126 MHz, CDCl3ύ ʵ монΦосΣ молΦтнΣ мнуΦфрΣ 

126.56, 31.78, 30.14, 29.83, 29.14, 29.03, 27.95, 22.62, 14.07. IR (ATR): 2923, 2852, 1476, 1457, 
1437, 732, 690 cm-1. HRMS calculated for C14H22Se [M]+ 270.0887, found 270.0884. 

 
(°)-phenyl(2-phenylpropyl)selane (4aw) 

Light yellow oil, 94% yield, >20:1 rr. 1H NMR (500 MHz, CDCl3) ɻ  7.55 ς 7.51 
(m, 2H), 7.39 ς 7.34 (m, 2H), 7.33 ς 7.24 (m, 6H), 3.29 (dd, J = 11.6, 6.3 Hz, 1H), 
3.15 (dd, J = 11.6, 6.3 Hz, 1H), 3.13 ς 3.05 (m, 1H), 1.47 (d, J = 6.8 Hz, 3H). 13C 

NMR (126 MHz, CDCl3ύ ʵ мпрΦууΣ монΦрлΣ молΦтуΣ мнуΦффΣ мнуΦпуΣ мнсΦурΣ 
126.69, 126.53, 40.29, 36.66, 21.72. IR (ATR): 2962, 2925, 1578, 1477, 1451, 1436, 1072, 1022, 

733, 760, 699 cm-1. HRMS calculated for C15H16Se [M]+ 276.0417, found 276.0410. 
 
 
 



 

(°)-phenyl(2-phenylbutyl)selane (4ax) 
Light yellow oil, 90% yield, >20:1 rr. 1H NMR (500 MHz, CDCl3) ɻ  7.50 (dd, J = 
7.3, 1.8 Hz, 2H), 7.37 (t, J = 7.5 Hz, 2H), 7.34 ς 7.27 (m, 4H), 7.22 (d, J = 7.2 Hz, 
2H), 3.25 (d, J = 7.4 Hz, 2H), 2.86 ς 2.79 (m, 1H), 2.05 ς 1.93 (m, 1H), 1.77 ς 
1.67 (m, 1H), 0.85 (t, J = 7.4 Hz, 3H). 13C NMR (126 MHz, CDCl3) ɻ  144.09, 

132.41, 130.97, 128.96, 128.39, 127.58, 126.61, 126.55, 47.98, 35.10, 29.10, 12.07. IR (ATR): 
2960, 2924, 1577, 1476, 1436, 1072, 1022, 732, 690 cm-1. HRMS calculated for C16H18Se [M]+ 
290.0574, found 290.0570. 
 

(°)-(2,2-diphenylethyl)(phenyl)selane (4ay) 
Light yellow oil, 92% yield, >20:1 rr. 1H NMR (500 MHz, CDCl3) ɻ  7.56 ς 7.50 
(m, 2H), 7.39 ς 7.34 (m, 4H), 7.33 ς 7.25 (m, 9H), 4.34 (t, J = 8.0 Hz, 1H), 3.66 
(d, J = 8.0 Hz, 2H). 13C NMR (126 MHz, CDCl3ύ ʵ мпоΦрпΣ монΦттΣ молΦтлΣ 
129.05, 128.54, 127.81, 126.89, 126.68, 51.53, 33.72. IR (ATR): 3026, 1577, 

1491, 1476, 1450, 1436, 1022, 731, 690 cm-1. HRMS calculated for C20H18Se [M]+ 338.0574, 
found 338.0572. 
 

(°)-phenyl(1-phenylpropan-2-yl)selane (4az) 
Light yellow oil, 82% yield, >20:1 rr. 1H NMR (500 MHz, CDCl3) ɻ  7.66 ς 7.60 (m, 
2H), 7.39 ς 7.31 (m, 5H), 7.31 ς 7.25 (m, 1H), 7.24 ς 7.19 (m, 2H), 3.64 ς 3.54 

(m, 1H), 3.15 (dd, J = 13.7, 5.5 Hz, 1H), 2.83 (dd, J = 13.7, 9.2 Hz, 1H), 1.41 (d, J 
= 6.8 Hz, 3H). 13C NMR (126 MHz, CDCl3) ɻ  139.77, 134.92, 129.35, 129.07, 128.94, 128.31, 
127.47, 126.36, 44.08, 40.03, 21.05. IR (ATR): 2920, 1578, 1495, 1476, 1453, 1436, 1022, 736, 
691 cm-1. HRMS calculated for C15H16Se [M]+ 276.0417, found 276.0415. 
 
(2,3-dihydro-1H-inden-2-yl)(phenyl)selane (4aaa) 

Light yellow oil, 93% yield, >20:1 rr. 1H NMR (500 MHz, CDCl3) ɻ  7.59 ς 7.54 (m, 

2H), 7.32 ς 7.27 (m, 3H), 7.22 ς 7.13 (m, 4H), 4.17 ς 4.10 (m, 1H), 3.40 (dd, J = 
16.4, 7.4 Hz, 2H), 3.08 (dd, J = 16.4, 5.9 Hz, 2H). 13C NMR (126 MHz, CDCl3) ɻ  

141.98, 133.98, 130.09, 129.03, 127.28, 126.59, 124.39, 40.74, 40.24. IR (ATR): 2942, 1578, 
1476, 1436, 1224, 1022, 734, 690 cm-1. HRMS calculated for C15H14Se [M]+ 274.0261, found 
274.0260. 

 
(°)-phenyl(1,2,3,4-tetrahydronaphthalen-2-yl)selane (4aab) 

Light yellow oil, 79%, >20:1 rr. 1H NMR (500 MHz, CDCl3ύ ʵ тΦсн όŘŘΣ J = 6.4, 
3.1 Hz, 2H), 7.31 (dd, J = 5.0, 1.7 Hz, 3H), 7.17 ς 7.06 (m, 3H), 7.04 (d, J = 6.4 

Hz, 1H), 3.66 (tdd, J = 10.3, 5.0, 3.1 Hz, 1H), 3.23 (dd, J = 16.5, 4.9 Hz, 1H), 
2.99 (dd, J = 17.0, 9.3 Hz, 1H), 2.93 ς 2.99 (m, 1H), 2.85 (ddd, J = 20.3, 13.1, 8.1 Hz, 1H), 2.29 
(dddd, J = 8.7, 7.5, 5.2, 3.8 Hz, 1H), 1.95 (dtd, J = 13.1, 10.2, 5.7 Hz, 1H). 13C NMR (126 MHz, 

CDCl3ύ ʵ морΦтлΣ морΦслΣ морΦлоΣ мнфΦмпΣ мнфΦлуΣ мнуΦфтΣ мнуΦурΣ мнтΦсфΣ мнсΦмоΣ мнрΦфнΣ офΦмрΣ 
36.96, 30.45, 29.33. IR (ATR): 3057, 3016, 2924, 1578, 1494, 1476, 1451, 1435, 1022, 738, 690, 

670 cm-1. HRMS calculated for C16H16Se [M]+ 288.0418, found 288.0412. 
 



 
(E)-phenyl(4-phenylbut-3-en-1-yl)selane (4aac) 

Light yellow oil, 87% yield, >20:1 rr. 1H NMR (500 MHz, CDCl3) ɻ  7.42 
(d, J = 8.4 Hz, 2H), 7.30 (t, J = 7.5 Hz, 2H), 7.26 ς 7.21 (m, 3H), 7.17 (d, J 
= 7.3 Hz, 2H), 3.17 ς 3.09 (m, 2H), 3.02 ς 2.93 (m, 2H). 13C NMR (126 
MHz, CDCl3) ɻ  137.33, 132.78, 131.24, 130.20, 129.05, 128.91, 128.49, 

127.16, 126.86, 126.07, 33.70, 27.18. IR (ATR): 2921, 1633, 1578, 1477, 1436, 1072, 1022, 963, 

733, 690 cm-1. HRMS calculated for C16H16Se [M]+ 288.0417, found 288.0412. 
 
(R)-3-((1-methylpyrrolidin-2-yl)methyl)-5-(2-(phenylselanyl)ethyl)-1H-indole (4aad) 

Light yellow solid, 31% yield, >20:1 rr. Purified by 
crystallization from DCM/hexanes. 1H NMR (400 MHz, 
CDCl3) ɻ  8.24 (s, 1H), 7.51 (dd, J = 7.8, 1.7 Hz, 2H), 7.37ς7.16 
(m, 5H), 7.04 (dd, J = 8.3, 1.5 Hz, 1H), 3.66 (dd, J = 10.6, 7.2 

Hz, 1H), 3.40 (dd, J = 14.3, 5.4 Hz, 1H), 3.26ς3.19 (m, 2H), 
3.12 (dd, J = 9.5, 5.2 Hz, 3H), 3.02 (dd, J = 14.2, 8.7 Hz, 1H), 

2.60 (s, 3H), 2.14ς1.96 (m, 3H), 1.96ς1.77 (m, 2H). 13C NMR (101 MHz, CDCl3) ɻ  135.41, 132.67, 
132.47, 130.77, 129.27, 127.43, 126.95, 123.78, 123.20, 117.97, 111.67, 111.63, 68.29, 56.97, 
40.41, 37.00, 31.24, 29.93, 27.90, 21.89. IR (ATR): 3231, 2922, 1575, 1477, 1436, 1402, 1022, 

800, 736, 691, 650 cm-1. HRMS calculated for C22H26SeN2H [M+H]+ 395.1367, found 395.1383. 
 

 
phenethyl(p-tolyl)selane (4ba) 

Light yellow oil, 68% yield, >20:1 rr. 1H NMR (500 MHz, CDCl3ύ ʵ тΦпо όŘΣ J 
= 8.0 Hz, 2H), 7.29 (t, J = 7.6 Hz, 2H), 7.22 (t, J = 7.3 Hz, 1H), 7.18 (d, J = 
7.6 Hz, 2H), 7.10 (d, J = 7.9 Hz, 2H), 3.18 ς 3.04 (m, 2H), 3.04 ς 2.91 (m, 

2H), 2.34 (s, 3H). 13C NMR (126 MHz, CDCl3ύ ʵ мпмΦнуΣ мотΦммΣ мооΦорΣ молΦлпΣ мнуΦснΣ мнуΦроΣ 
126.49, 126.37, 36.81, 29.16, 21.23. IR (ATR): 3024.97, 2921.01, 1488.51, 1452.60, 1015.50, 

800.05, 749.51, 697.21 cm-1. HRMS calculated for C15H16Se [M]+ 276.0418, found 276.0425. 
 
(4-chlorophenyl)(phenethyl)selane (4ca) 

 Light yellow oil, 46% yield, >20:1 rr. 1H NMR (500 MHz, CDCl3ύ ʵ тΦпн όŘΣ 
J = 8.4 Hz, 2H), 7.30 (t, J = 7.5 Hz, 2H), 7.25 ς 7.21 (m, 3H), 7.17 (d, J = 7.3 

Hz, 2H), 3.17 ς 3.10 (m, 2H), 3.02 ς 2.95 (m, 2H). 13C NMR (126 MHz, 
CDCl3ύ ʵ мплΦутΣ мопΦнлΣ мооΦпсΣ мооΦнсΣ мнфΦосΣ мнуΦсфΣ мнуΦроΣ мнсΦсрΣ осΦссΣ нфΦнтΦ IR (ATR): 
3025.42, 2929.07, 1472.20, 1088.07, 1009.58, 808.59, 697.51 cm-1. HRMS calculated for 
C14H13Se [M]+ 295.9869, found 295.9876. 
 

naphthalen-1-yl(phenethyl)selane (4da) 
 Light yellow oil, 33% yield, >20:1 rr. Product could not be separated fully 

from diselenide, sample contains 69% dinaphthyl diselenide. 1H NMR 
(499 MHz, CDCl3ύ ʵ уΦоф όŘΣ J = 8.3 Hz, 1H), 7.56 (t, J = 7.0 Hz, 1H), 7.86-
7.77 (m, 5H) 7.53 (d, J = 7.2 Hz, 1H), 7.38 (d, J = 7.7 Hz, 1H), 7.21 (t, J = 7.3 

Hz, 1H), 7.16 (d, J = 7.2 Hz, 2H), 3.27 ς 3.12 (m, 2H), 3.06 ς 2.92 (m, 2H). 13C NMR (125 MHz, 



CDCl3ύ ʵ мпмΦмрΣ мопΦпуΣ мопΦмрΣ монΦооΣ мнфΦспΣ мнуΦттΣ мнуΦсмΣ мнуΦрнΣ мнуΦпмΣ мнтΦтсΣ 
126.73, 126.51, 126.34, 125.90, 36.72, 29.09. IR (ATR): 3047.23, 1499.77, 787.04, 763.90, 
651.44 cm-1. HRMS calculated for C18H16Se [M]+ 312.0418, found 312.0417. 
 

оΦм {ŎƻǇŜ ƭƛƳƛǘŀǘƛƻƴǎ 

 
Fig. S1 Table of substrates which exhibited poor reactivity or strong side-reactivity. 

 

4. {ŜƴǎƛǘƛǾƛǘȅ ŀǎǎŜǎǎƳŜƴǘ 
Lƴ ƻǊŘŜǊ ǘƻ ŎƘŜŎƪ ǘƘŜ ǊŜǇǊƻŘǳŎƛōƛƭƛǘȅ ŀƴŘ ƭƛƳƛǘŀǘƛƻƴǎ ƻŦ ǘƘŜ ǇǊŜǎŜƴǘŜŘ ǘǊŀƴǎŦƻǊƳŀǘƛƻƴΣ ŀ ǎŜǊƛŜǎ ƻŦ 

ǎŜƴǎƛǘƛǾƛǘȅ ǘŜǎǘǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘΦмл 
 

CƻǊ Ƴƻǎǘ ǊŜŀŎǘƛƻƴǎ ŀ ǎǘƻŎƪ ǎƻƭǳǘƛƻƴ ǿŀǎ ǇǊŜǇŀǊŜŘΦ 
 
{ǘƻŎƪ {ƻƭǳǘƛƻƴΥ Lƴ ŀ bнπŦƛƭƭŜŘ ƎƭƻǾŜōƻȄΣ ōŜƴȊŜƴŜǎŜƭŜƴƻƭ όнŀΣ мΦнл ƳƳƻƭΣ мΦр ŜǉǳƛǾΦύ ŎƻƴǘŀƛƴƛƴƎ о 
Ƴƻƭ҈ ŘƛǇƘŜƴȅƭ ŘƛǎŜƭŜƴƛŘŜ όоŀύ ǿŀǎ ŀŘŘŜŘ ǘƻ ŀ ǎƻƭǳǘƛƻƴ ƻŦ ǎǘȅǊŜƴŜ όлΦул ƳƳƻƭΣ мΦл ŜǉǳƛǾΦύ ƛƴ 5/9 
όмΦоп Ƴ[ύ ƛƴ ŀ мπŘǊŀƳ ǾƛŀƭΦ   

 
{ǘŀƴŘŀǊŘ /ƻƴŘƛǘƛƻƴǎΥ !ƭƭ ǊŜŀŎǘƛƻƴǎ ǿŜǊŜ ǇŜǊŦƻǊƳŜŘ ƻƴ ŀ лΦмл ƳƳƻƭ ǎŎŀƭŜΦ  ¢ƻ у ŘƛŦŦŜǊŜƴǘ ƻǾŜƴπ

ŘǊƛŜŘ мπŘǊŀƳ Ǿƛŀƭǎ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ¢ŜŦƭƻƴπŎƻŀǘŜŘ ƳŀƎƴŜǘƛŎ ǎǘƛǊ ōŀǊǎΣ мст ǳ[ ƻŦ ǎǘƻŎƪ ǎƻƭǳǘƛƻƴ ǿŜǊŜ 
ŀŘŘŜŘΦ  !ƴ ŀŘŘƛǘƛƻƴŀƭ Ǿƛŀƭ ǿŀǎ ǇǊŜǇŀǊŜŘ ǳǎƛƴƎ ŘŜƎŀǎǎŜŘ ǎǘŀǊǘƛƴƎ ƳŀǘŜǊƛŀƭ ŦƻǊ ǘƘŜ ƭƻǿ ƻȄȅƎŜƴ 
ǇŀǊŀƳŜǘŜǊΦ  !ƭƭ Ǿƛŀƭǎ ǿŜǊŜ ǘǊŜŀǘŜŘ ŀǎ ƳŜƴǘƛƻƴŜŘ ƛƴ ¢ŀōƭŜ {м ŀƴŘ ǘƘŜƴ ǎǘƛǊǊŜŘ ǳƴŘŜǊ ƛǊǊŀŘƛŀǘƛƻƴ ǿƛǘƘ 

ōƭǳŜ [95ǎ ŦƻǊ нл ƳƛƴΦ  {ƻƭǾŜƴǘ ǿŀǎ ǊŜƳƻǾŜŘ ōȅ ǊƻǘŀǊȅ ŜǾŀǇƻǊŀǘƛƻƴΦ  ¢ǊƛǇƘŜƴȅƭƳŜǘƘŀƴŜ όнпΦп ƳƎΣ 
лΦмл ƳƳƻƭΣ мΦл ŜǉǳƛǾΦύ ǿŀǎ ŀŘŘŜŘ ŀǎ ŀƴ ƛƴǘŜǊƴŀƭ ǎǘŀƴŘŀǊŘ ŀƴŘ ǘƘŜ ŎǊǳŘŜ мI baw ǿŀǎ ƳŜŀǎǳǊŜŘΦ    

 
[ŀǊƎŜ {ŎŀƭŜ wŜŀŎǘƛƻƴΥ Lƴ ŀ bнπŦƛƭƭŜŘ ƎƭƻǾŜōƻȄΣ ōŜƴȊŜƴŜǎŜƭŜƴƻƭ όнŀΣ оΦлл ƳƳƻƭΣ мΦр ŜǉǳƛǾΦύ 

ŎƻƴǘŀƛƴƛƴƎ о Ƴƻƭ҈ ŘƛǇƘŜƴȅƭ ŘƛǎŜƭŜƴƛŘŜ όоŀύ ǿŀǎ ŀŘŘŜŘ ǘƻ ŀ ǎƻƭǳǘƛƻƴ ƻŦ ǎǘȅǊŜƴŜ όнΦлл ƳƳƻƭΣ мΦл 
ŜǉǳƛǾΦύ ƛƴ 5/9 όсΦт Ƴ[ύ ƛƴ ŀ нπŘǊŀƳ ǾƛŀƭΦ  ¢ƘŜ ǊŜŀŎǘƛƻƴ ǿŀǎ ǎǘƛǊǊŜŘ ǳƴŘŜǊ ƛǊǊŀŘƛŀǘƛƻƴ ǿƛǘƘ ōƭǳŜ [95ǎ 
ŦƻǊ нл ƳƛƴΦ  {ƻƭǾŜƴǘ ǿŀǎ ǊŜƳƻǾŜŘ ōȅ ǊƻǘŀǊȅ ŜǾŀǇƻǊŀǘƛƻƴΦ  мΦл Ƴ[ /5/ƭо ǿŀǎ ŀŘŘŜŘ ŀƴŘ р҈ ƻŦ ǘƘŜ 

ǊŜǎǳƭǘƛƴƎ ǎƻƭǳǘƛƻƴ ǿŀǎ ŀŘŘŜŘ ǘƻ ŀƴ baw ǘǳōŜΦ  ¢ǊƛǇƘŜƴȅƭƳŜǘƘŀƴŜ όнпΦп ƳƎΣ лΦмл ƳƳƻƭΣ мΦл ŜǉǳƛǾΦύ 
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ǿŀǎ ŀŘŘŜŘ ŀǎ ŀƴ ƛƴǘŜǊƴŀƭ ǎǘŀƴŘŀǊŘ ŀƴŘ ǘƘŜ ŎǊǳŘŜ мI baw ǿŀǎ ƳŜŀǎǳǊŜŘΦ   
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 

 
 
 

 
 

 
 
 
 
 

 
¢ŀōƭŜ {мΦ tŀǊŀƳŜǘŜǊǎ ǎŎǊŜŜƴŜŘ ŦƻǊ ǎŜƴǎƛǘƛǾƛǘȅ ŀƴŀƭȅǎƛǎΦ 

 

 

 

 

 

 
 

CƛƎΦ {н DǊŀǇƘƛŎŀƭ ŘŜǇƛŎǘƛƻƴ ƻŦ {ŜƴǎƛǘƛǾƛǘȅ !ǎǎŜǎǎƳŜƴǘΦ 
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5. aŜŎƘŀƴƛǎǘƛŎ ǎǘǳŘƛŜǎ  
 

рΦм ¦±π±ƛǎ ǎǘǳŘƛŜǎ 
In an N2-filled glovebox, 1.00 mL stock solutions of PhSeH (1a, 50.0 mM), styrene (2a, 50.0 

mM), (PhSe)2 (3a, 1.5 mM) and Rh(cod)2BF4 (5.0 mM) in DCE were prepared in 1-dram vials. The 

solutions were removed from the glove box in order to take spectra. Solutions of each of the 
starting materials were diluted tenfold, and an additional (PhSe)2 solution was made by diluting 
threefold. 
¢ƘŜ tƘ{ŜI ǎƻƭǳǘƛƻƴΩǎ ǇŜŀƪ ŀǘ оол ƴƳ ƘŀŘ ŀƴ ƛƴǘŜƴǎƛǘȅ ŎƭƻǎŜ ǘƻ ǘƘŀǘ ƻŦ ǘƘŜ лΦмр Ƴa όtƘ{Ŝύ2, 

and less than that of the 0.5 mM solution. This was consistent with approximately 3% (PhSe)2 in 
the PhSeH solution, which is what was observed via 1H NMR. Previous studies of purified PhSeH 
taken in inert atmosphere and without ambient light have found that there is no absorption 

above 300 nm, consistent with our findings.11 The Rh(cod)2BF4 spectrum offers insight into why 
the facile photocatalytic background reaction shuts down for the Markovnikov adduct, even 

with irradiation. At 330 nm, Rh(cod)2BF4 absorption intensity was nearly seven times that of the 
(PhSe)2; therefore, it is likely that the competitive Rh(cod)2BF4 absorption precludes (PhSe)2 
excitation. 

Fluorescence spectroscopy was also attempted, however none of the reactants nor the 
reaction mixture were fluorescent. This ruled out the possibility of conducting Stern-Volmer 

quenching studies. 
 

 
Fig. S3 UV-Visible spectra of PhSeH (1a, 5.0 mM), styrene (2a, 5.0 mM), (PhSe)2 (3a, 0.15 and 
0.5 mM) and Rh(cod)2BF4. 
 

рΦн ¦ƭǘǊŀŦŀǎǘ ¢ǊŀƴǎƛŜƴǘ !ōǎƻǊǇǘƛƻƴ ό¢!ύ {ǇŜŎǘǊƻǎŎƻǇȅ  
In an N2-filled glovebox, solutions of 1a (15 mM), 2a (15 mM), 3a (0.45 mM), as well as a 

solution reflecting hydroselenation reaction conditions (1.0 eq. 1a (10 mM), 1.5 eq. 2a (15 
mM)) in DCE were made such that the maximum absorbance at 330 nm was below 0.3. Each 
solution was placed in a 1 mL quartz cuvette and sealed prior to removal from the glovebox. 



Ultrafast time-resolved absorption has been performed in standard pump-probe geometry 
utilizing amplified femtosecond (fs) laser system. Femtosecond oscillator (MaiTai, Spectra 
Physics) was used to seed regenerative amplified system (Spitfire Ace, Spectra Physics) to 
produce high energy 80 fs pulses at 800 nm at 1 kHz repetition rate. The beam has been split to 
multiple beamlines, with one going through optical parametric generator/amplifier (Topas, 
Light Conversion) to generate strong pulse at 660 nm. The frequency of this pulse has been 
doubled using BBO crystal to generate pump pulse at 330 nm (1 mJ at sample). Another beam 

has been used to generate broad white-light continuum in 2 mm thick CaF2 crystal, covering 
spectral range from 320 nm to 900 nm. The probe has been fiber-coupled to CCD based 
spectrometer and transient absorption spectrum has been recorded at different position of 
time delay.  
5ŀǘŀ ŦǊƻƳ пул ƴƳ ǿŀǎ Ŧƛǘ ǳǎƛƴƎ {ŎƛtȅΩǎ ƻǇǘƛƳƛȊŜ ƭŜŀǎǘ ǎǉǳŀǊŜǎ ŦǳƴŎǘƛƻƴΣ ǿƛǘƘ ŜȄǇƻƴŜƴǘƛŀƭ 

decay equation: 

ώ ὃ Ὡz Ⱦ ὃ Ὡz Ⱦ  ὦ 
TA spectra for styrene exhibited no deviations from the ground state spectra. For (PhSe)2, 

PhSeH, and the reaction mixture, excited state absorption peaks can be observed with maxima 

around approximately 380 and 480 nm. Because there may be significant influence from the 
pump bleaching region on the peak at 380 nm, analysis was focused on the 480 nm peak. For 
the (PhSe)2 data at 480 nm, the decay of a singlet state within first several hundred picoseconds 
(ps) can be observed, coming to a plateau (Fig. S4). This plateau is likely the spin-forbidden 
plateau, associated with spin-forbidden transition to the triplet state. The slope of the plateau 

suggests that the (PhSe)2 triplet lifetime is at least several tens of nanoseconds (ns). A second-
degree exponential fit results in a second time constant of 388 ps, which is attributed to ISC 
time. Therefore, the TA spectra indicate that the (PhSe)2 triplet can be formed within a few 
hundred. The PhSeH and reaction mixture solutions produced similar time constants. Thus, it 
can be concluded that the three solutions did not exhibit significant deviations for the first 
three ns, and so it is likely that (PhSe)2 is excited the photoactive species, and undergoes 
homolytic bond cleavage to form free selenide radicals following the formation of a triplet 

state. 

 



 
Fig. S4 (A) False color maps of the TA spectra for PhSeH (2a), (PhSe)2 (3a), and the reaction 
mixture. B (PhSe)2 (3a), C. PhSeH (2a), and D. reaction mixture second-degree exponential fits 
for 480 nm data. 

 

рΦо wŜŀŎǘƛƻƴ ǿƛǘƘ !L.b 
In a N2-filled glovebox, AIBN (9.9 mg, 0.6 equiv.) and triphenylmethane (16.2 mg) were 

weighed into a 1-dram vial, and triphenylmethane (12.6 mg) was weighed into a second vial. 

0.400 mL DCE was added, then styrene (1a, 11.5 ˃ L, 0.100 mmol), PhSeH (2a, 15.9 ˃ L, 0.150 
mmol) and a stir bar. The vials were capped and wrapped in aluminum foil, then placed in a 70 

ºC heating mantle and stirred for four hours. The resulting mixture was then cooled to room 
temperature and the solvent was evaporated by rotary evaporation. 1H NMR analysis of the 
unpurified reaction mixture indicated a 54% yield for the AIBN reaction, and a 15% yield for the 

control.  
 

рΦп /ǊƻǎǎƻǾŜǊ ŜȄǇŜǊƛƳŜƴǘ 

 
Scheme S1 Crossover study with two unique diselenides. 

In an N2-filled glovebox, diphenyl diselenide (3a, 31.2 mg, 99.9 ˃mol) and 1,2-di-p-tolyl-
diselenide (3b, 33.7 mg, 99.1 ˃mol) were combined in a 1-dram vial, dissolved in DCE-d4 (0.60 
mL) and added to a J. Young NMR tube. The J. Young tube was capped, removed from the 

glovebox and irradiated with blue LEDs for 30 minutes. In a second vial, diphenyl diselenide (3a, 
31.7 mg, 102 ˃mol), 1,2-di-p-tolyl-diselenide (3b, 37.6 mg, 111 ˃mol) and azobisisobutyronitrile 

(AIBN, 16.4 mg, 99.9 ˃mol) were combined in a 1-dram vial, dissolved in DCE-d4 (0.60 mL) 



stirred at 70 ºC for 30 minutes. The solution was then transferred to a J. Young NMR tube and 
removed from the glovebox. Crossover product was observed based on crude 77Se NMR 
(similarly to previous diselenide crossover studies, crossover product could not be observed by 
GCMS).12 77Se NMR όфр aIȊΣ 5/9ύ ʵ птмΦуфΣ пстΦуоΣ пруΦтлΣ прпΦтмΦ tŜŀƪǎ ŀǘ ʵ пруΦтл ŀƴŘ 
467.83 correspond to 3a and 3b, respectively.  

 
Fig. S5 77Se NMR of crude crossover reaction.  

 

рΦр 5ŀǊƪπ[ƛƎƘǘ ŜȄǇŜǊƛƳŜƴǘ 
In an N2-filled glovebox, 1,3,5-trimethoxybenzene (17.3 mg, 0.103 mmol), 1a (24.0 mg, 0.150 

mmol), and 2a (11.7 mg, 0.112 mmol) were combined in a 1-dram vial and dissolved in DCE 
(0.80 mL). The vial was sealed with a septa cap, removed from the glovebox. While stirring, the 

vial was irradiated; the light was turned on and off incrementally every 5 minutes for 25 
minutes. Aliquots of the reaction mixture (100 L˃) were taken every two minutes, diluted with 
ethyl acetate, and removed from light. The reaction halts without light, and 1,3,5-
trimethoxybenzene was determined to have no effect on the reaction yield. The amount of 4aa 
was monitored by GC-FID analysis. 

Time (min) 0 5 10 15 20 25 

Conversion (%) 0 21.5 21.6 35.9 36.6 47.5 

Table S2 Reaction progress during dark-light experiment. 



 
Fig. S6 Reaction progress during dark-light experiment. Blue-shaded sections represent the light 
being on, gray-shaded sections represent the light being off. 
 

рΦс IȅŘǊƻǘƘƛƻƭŀǘƛƻƴ 

 
Scheme S2 Diselenide-catalyzed hydrothiolation of styrene 1a. 

 In an N2-filled glovebox, a 1-dram vial was charged with 3a (3.3 mg, 0.011 mmol, 0.11 
equiv.) and DCE (0.4 mL). Styrene 1a (10.2 mg, 0.979 mmol, 1.0 equiv.) and thiophenol (15.3 ˃ L, 
150 mmol, 1.5 equiv.) were added to the solution, which was then capped and removed from the 
glovebox. This solution was irradiated with stirring for 2 hours. DCE was evaporated and a mixture 
of sulfide 6aa (81% yield) and 4aa (4%) was obtained after preparative thin-layer chromatography 

as a faint yellow oil.  
 
 



рΦт 5ƛŀǎǘŜǊŜƻǎŜƭŜŎǘƛǾƛǘȅ ǎǘǳŘƛŜǎ 

рΦтΦм /ȅŎƭƛŎ ǎȅǎǘŜƳ 

 
Fig. S7 Formation of deuterated selenol and addition to substrate 1ab. 

In an N2-filled glovebox, deuterated diphenylphosphine oxide (60.9 mg, 0.3 mmol, 3.0 eq., 80% 
D-incorporation) was adding to a solution of 3a (94.2 mg, 0.3 mmol, 3.0 eq.) in DCE-d4 (0.4 mL) 

in a 1-dram vial. The reaction mixture was stirred under room temperature and monitor by GC-
FID until 3a disappeared (1 h). Alkene 1ab (13 mg, 0.1 mmol, 1.0 eq.) was added to the solution 
and the vial was brought out from glovebox and irradiated with blue LEDs for 30 min. DCE was 

evaporated and the pure d-4aab (67% yield) was obtained after preparative thin-layer 
chromatography (hexane) as a faint yellow oil. D-incorporation was only observed at a single site 

(  ɻ 3.21), and was approximately 60%, with additional H-incorporation likely due to trace 
adventitious water. The vicinal coupling constant (4.9 Hz) indicates that this proton is syn to the 
neighboring proton, and therefore is anti to the selenide. Thus, only anti-addition product d-4aab 
was observed based on the 1H NMR (Fig. S8) and 2H NMR (Fig. S9). 1H NMR (500 MHz, CDCl3ύ ʵ 
7.64 ς 7.58 (m, 2H), 7.33 ς 7.25 (m, 3H), 7.14 ς 7.05 (m, 3H), 7.02 (d, J = 6.7 Hz, 1H), 3.68 ς 3.60 

(m, 1H), 3.21 (dd, J = 16.6, 4.9 Hz, 0.4H), 3.01 ς 2.91 (m, 2H), 2.89 ς 2.79 (m, 1H), 2.32 ς 2.24 (m, 
1H), 1.99 ς 1.88 (m, 1H). 2H NMR (500 MHz, CDCl3ύ ʵ оΦнмΦ 13C NMR (126 MHz, CDCl3ύ ʵ морΦрсΣ 

135.46, 134.88, 128.99, 128.92, 128.82, 128.73, 127.54, 125.98, 125.76, 39.01, 36.82, 30.31, 
29.18. IR (ATR): 3066, 2925, 1578, 1494, 1476, 1435, 1021, 733 cm-1. 



 
Fig. S8 1H NMR for d-4aab 

  
Fig. S9 2H NMR for d-4aab 
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Fig. S10 1H NMR for 4aab 

 

рΦтΦн /ȅŎƭƛŎ ƘȅŘǊƻǘƘƛƻƭŀǘƛƻƴ ǎȅǎǘŜƳ 

 
Fig. S11 Formation of deuterated benzenethiol and addition to substrate 1ab 

Benzenethiol 5a (500 mg, 4.54 mmol, 1 equiv.) was dissolved in D2O (0.821 mL, 45.4 mmol, 10 
equiv.) and vigorously stirred for 12 hours at room temperature.  The solution was concentrated 
in vacuo and resulted in d-5a with 69% D incorporation which was determined by 1H NMR.  
Colorless oil, 49% yield.  1H NMR (500 MHz, d6-benzene) ɻ  тΦлу ς 7.07 (m, 2H), 7.00 ς 6.93 (m, 
3fH), 3.13 (s, 0.31 H). In an N2-filled glovebox, a 1-dram vial was charged with 3a (1.56 mg, 0.005 
mmol, 0.05 equiv.) and DCE (0.4 mL). Alkene 1ab (13.0 mg, 0.100 mmol, 1.0 equiv.) and d-5a 
(14.3 mg, 0.150 mmol, 1.5 equiv.) were added to the solution, which was then capped and 
removed from the glovebox. This solution was irradiated with stirring for 2 hours. DCE was 
evaporated and the pure d-8aab (43% yield) was obtained after preparative thin-layer 
chromatography (hexane) as a colorless oil.  D-incorporation was only observed at a single site ( ɻ
3.17), and was approximately 20%, with additional H-incorporation likely due to trace 

H

SePh

4aab



adventitious water. The vicinal coupling constant (4.7 Hz) indicates that this proton is syn to the 
neighboring proton, and therefore is anti to the selenide. Thus, only anti-addition product d-8aab 
was observed based on the 1H NMR (Fig. S12) and 2H NMR (Fig. S13). 1H NMR (500 MHz, CDCl3) 
ʵ тΦпу όŘΣ J = 7.8 Hz, 1H), 7.34 (t, J = 7.6 Hz, 2H), 7.28 (t, J = 3.6 Hz, 1H), 7.17 ς 7.01 (m, 4H), 3.62 
ς 3.52 (m, 1H), 3.17 (dd, J = 16.2, 4.7 Hz, 0.81H), 2.98 (dt, J = 16.1, 5.0 Hz, 1H), 2.91 ς 2.82 (m, 
2H), 2.27 ς 2.21 (m, 1H), 1.90 ς 1.79 (m, 1H). 2H NMR (600 MHz, CDCl3ύ ʵ оΦмсΦ 13C NMR (101 
MHz, CDCl3ύ ʵ морΦтоΣ морΦнм мопΦтмΣ монΦннΣ мнфΦмлΣ мнфΦлсΣ мнфΦллΣ мнтΦммΣ мнсΦмфΣ мнрΦфсΣ 

43.32, 36.23, 29.64, 28.75. IR (ATR) 3058, 2917, 1581, 1479, 1452, 1437, 1024, 736, 690 cm-1. 

 
Fig. S12 1H NMR for d-8aab 



 

 
Fig. S13. 2H NMR for d-8aab 

 

 
Fig. S14 1H NMR for 8aab  



рΦтΦо ¢ǊƛǎǳōǎǘƛǘǳǘŜŘ ǎȅǎǘŜƳ 
Diastereoselectivity for (±)-4aae was confirmed by independently synthesizing the diastereo-
enriched product.  

 
Scheme S3 Synthesis of 4aae by hydroboration-oxidation, mesylation, and SN2 displacement. 

 
Hydroboration-oxidation of the diastereo-enriched tri-substituted alkene was performed 
following literature precedence,13 and matched literature spectra.14 Then, the alcohol was 
mesylated and matched literature spectra.15 The mesylate was then displaced with in-situ-
generated phenyl selenide anion following literature procedure for this type of reaction.16 

 
Fig. S15 1H NMR for (±)-4aae. 
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Fig. S16 Comparison of (±)-4aae 1H NMR spectra from hydroselenation and independent 

synthesis. 

 
 

For the hydroselenation product, standard reaction protocol was followed for (±)-4aae. 
Reaction was run for 24 hours. 1H NMR (400 MHz, CDCl3) ɻ  7.56ς7.49 (m, 2H), 7.35ς7.17 (m, 
8H), 3.52ς3.39 (m, 1H), 2.93 (p, J = 7.1 Hz, 1H), 1.48 (d, J = 7.0 Hz, 3H), 1.28 (d, J = 6.9 Hz, 3H). 
13C NMR (151 MHz, CDCl3) ɻ  144.83, 135.07, 129.79, 129.02, 128.40, 127.79, 127.47, 126.61, 
47.56, 46.28, 21.42, 20.86. IR (ATR): 3058, 3026, 2961, 2923, 1475, 1451, 1436, 1022, 759, 736, 

699, 692 cm-1. HRMS calculated for C16H18Se [M]+ 286.0601, found 286.0614. 
 

The percent (E)-alkene was also monitored over time, both when mixed with (PhSe)2 (3a) and 
during hydroselenation reaction. To mix with 3a, 3a (1.6 mg, 5.0 ˃mol) was dissolved in 0.600 
mL d2-DCM. Alkene 1ae (14.4 ˃ L, 100.0 ˃mol) was added to the solution, and this was 

transferred to an NMR tube, capped, and sealed with parafilm. The solution was irradiated with 
blue LEDs and NMR spectra taken at various time points. For the hydroselenation conditions, 

d2-DCM, 2a (15.9 ˃ L, 150.0 ˃mol), and 1ae (14.4 ˃ L, 100.0 ˃mol) were combined and 
transferred to an NMR tube. The tube was capped and sealed with parafilm. The solution was 
irradiated with blue LEDs and NMR spectra taken at various time points. 
 
 
 
 

Hydroselenation product 

Mesylate displacement 

product 



Trial 
1, 

isomerization 
2, 

isomerization 
3, 

isomerization 
4, 

hydroselenation 

time %E %E %E %E 

0 76 53 33 88 

1 78 56 40 88 

2 79 60 47 87 

3 80 64 53 86 

5 81 70 62 85 

7 83 74 68 85 

9 - 76 72 - 

11 - 78 74 - 

19 85 - - 85 

21 - 82 80 - 

24 83 81 80 86 

29 - 80 79 - 

44 - 79 - - 

Table S3 Percent (E)-1ae over time under isomerization (5 mol% 3a) or hydroselenation (1.5 

equiv. 2a) conditions. 
 

 
Fig. S17 Percent (E)-1ae over time under isomerization (5 mol% 3a) or hydroselenation (1.5 

equiv. 2a) conditions. 
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рΦу hн ǎǘǳŘƛŜǎ 
In an N2-filled glovebox, triphenylmethane (41.4 mg, 169 m˃ol) was weighed into a 4-

dram vial. d4-DCE (1.8 mL), styrene (1a, 34.4 ˃ L, 300 ˃ mol) and PhSeH (2a, 47.8 ˃ L, 450 ˃ mol) 
were added to the vial. All liquid reagents were sparged with Ar prior to use. 0.6 mL of the stock 
solution was added to a J. Young tube and two regular NMR tubes, which were then capped 
and brought out of the glovebox. One NMR tube was uncapped briefly and recapped to expose 
to atmosphere. A balloon of O2 was prepared and equipped with a needle, which was inserted 

to the top of the standard NMR cap of the other tube. The NMR tubes were then irradiated for 
five minutes, then kept out of the light and subjected to NMR analysis.  

Trial Inert Air O2 

m˃ol product 72.1 ± 4.5 73.2 ± 4.6 74.4 ± 4.6 
Table S4 Yield of reactions run under inert, air, and O2 conditions. 

 

рΦф {ƻƭǾŜƴǘ ǎǘǳŘƛŜǎ 
 In an N2-filled glovebox, triphenyl methane was added to six vials in the indicated 
amounts. Solvents were added to each vial, then styrene (1a, 11.5 ˃ L, 0.100 mmol), PhSeH (2a, 
15.9 ˃ L, 0.150 mmol) and a stir bar. Vials were capped with a septa cap and removed from the 

glovebox. Reactions were stirred under blue LEDs for five minutes then subjected to GCFID 
analysis. 

Trial Solvent Dielectric 
constant 

Triphenylmethane 
(mg) 

Yield 4aa 
( m˃ol) 

1 Heptane 2.38 8.7 38.7 
2 THF 7.58 10.2 1.4 

3 DCE 10.66 10.1 42.4 
4 ʰΣʰΣʰ-

trifluorotoluene 
9.18 7.6 28.8 

5 Acetonitrile 37.5 10.3 2.3 
Table S5 Results of solvent studies. 



 
Fig. S18 Graph of product formation versus solvent dielectric constant ()ʁ. 

 

рΦмл ¢ǊŀǇǇƛƴƎ ǿƛǘƘ Iнhн  
In an N2-filled glovebox, Ph2Se2 (3a, 37.5 mg, 0.120 mmol) was weighed into a 1-dram 

vial. DCE (0.4 mL), 1,2-dihydronaphthalene (1aab, 13.0 mg, 0.100 mmol) and a stir bar were 
added. The vial was sealed with a septa cap and removed from the glovebox. Sparged 30 
weight% H2O2 (12.3 ˃ L, 0.120 mmol) was added, and the vial was irradiated for four hours. The 
solvent was evaporated by rotary evaporation. The diastereoselectivity was determined by 1H 
NMR analysis of the crude reaction mixture. Product 5aab was isolated using preparatory TLC. 
1H NMR matches literature report.17 

 
Scheme S4 Trapping C-radical with hydrogen peroxide. 

 
To check whether this product could be formed from epoxide formation and ring opening, 

reactivity between styrene oxide and diphenyl selenide was investigated as well. In an N2-filled 

glovebox, Ph2Se2 (3a, 37.5 mg, 0.120 mmol) was weighed into a 1-dram vial. DCE (0.4 mL), 

styrene oxide (11.4 ˃L, 0.100 mmol) and a stir bar were added. The vial was sealed and 

removed from the glovebox. The reaction was allowed to run for 24 hours. No reactivity was 

observed. 
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Scheme S5 Control reaction with styrene oxide. 
 

6. /ƻƳǇǳǘŀǘƛƻƴŀƭ {ǘǳŘƛŜǎ 

сΦм {ǘŀǊǘƛƴƎ ƳŀǘŜǊƛŀƭ ŀōǎƻǊōŀƴŎŜǎ ƻŦ ŘƛǎŜƭŜƴƛŘŜ όоŀύ 
 

 

 
Styrene (1a) 

Excitation Energy (eV) Excitation Wavelength (nm) Oscillator Strength Assignment 

2.79 445 0  

4.11 302 0  

4.34 286 0  

4.70 264 0  

4.80 258 0  

4.92 252 1.38E-01 ˉˉϝ 

Table S6 Vertical excitations computed with PBE0 TDDFT in the def2-TZVP basis set for 1a. 

 

PhSeH (2a) 

Excitation Energy (eV) Excitation Wavelength (nm) Oscillator Strength Assignment 

3.46 358 0  

4.19 296 0  

4.35 285 0  

4.49 276 0  

4.81 257 4.4E-07 ˉˋϝ 

4.83 256 9.3E-03 ˉˉϝ 



Table S7 Vertical excitations computed with PBE0 TDDFT in the def2-TZVP basis set for 2a. 
 
 

Diphenyl diselenide (3a) 

Excitation Energy (eV) Excitation Wavelength (nm) Oscillator Strength Assignment 

3.25 382 0  

3.25 381 0  

3.57 348 0  

3.59 346 0  

3.82 325 9.54E-03 ˉˋϝ 

оΦуф омф нΦпс9πлн ƴ̀ ϝ 

пΦол нуу л  

пΦон нут л  

пΦрн нтп л  

пΦрн нтп л  
¢ŀōƭŜ {у ±ŜǊǘƛŎŀƭ ŜȄŎƛǘŀǘƛƻƴǎ ŎƻƳǇǳǘŜŘ ǿƛǘƘ t.9л ¢55C¢ ƛƴ ǘƘŜ ŘŜŦнπ¢½±t ōŀǎƛǎ ǎŜǘ ŦƻǊ оŀΦ 
 

сΦн IƻƳƻƭȅǘƛŎ ōƻƴŘ ŎƭŜŀǾŀƎŜ ƻŦ ŘƛǎŜƭŜƴƛŘŜ όоŀύ 
 

 
CƛƎΦ {мф 5ƛǇƘŜƴȅƭ ŘƛǎŜƭŜƴƛŘŜ όоŀύ ƎǊƻǳƴŘ ǎǘŀǘŜ ƻǇǘƛƳƛȊŜŘ ƎŜƻƳŜǘǊȅΦ 
 

24 
S0 minimum Energy = -5265.481061830 

C    -4.5568318    2.9848966   -0.0508021  
C    -4.5529729    1.9962601    0.9230888  
C    -3.5730953    3.0077271   -1.0310123  

C    -2.5850703    2.0324230   -1.0349593  
C    -3.5613976    1.0193349    0.9080840  



C    -2.5778171    1.0331765   -0.0707483  
H    -3.5753116    3.7844065   -1.7869916  
H    -5.3295293    3.7453719   -0.0348744  
H    -5.3187379    1.9938946    1.6920928  
Se   -3.6955564   -0.3407651    2.2631293  
H    -1.8012442    0.2766171   -0.0804370  
H    -1.8125914    2.0420564   -1.7958637  

Se   -1.5946247   -1.2799289    2.2939689  
C    -1.6856758   -2.6329726    0.9283298  
C    -2.6392988   -2.6430920   -0.0797245  
C    -2.6018308   -3.6375452   -1.0481728  
C    -1.6131850   -4.6117899   -1.0192753  
C    -0.6936900   -3.6087925    0.9682719  
C    -0.6593775   -4.5926542   -0.0098443  

H    -3.4160871   -1.8872682   -0.1091316  
H    -3.3510539   -3.6442638   -1.8320208  

H    -1.5873202   -5.3847529   -1.7786177  
H     0.1134447   -5.3523437    0.0256429  
H     0.0487047   -3.6093358    1.7598672  

Table S9 Diselenide-diphenyl (3a) coordinates for the ground state optimized geometry. 

 
нп 
{м ƳƛƴƛƳǳƳ 9ƴŜǊƎȅ ҐπрнсрΦпоффллффл 
/    πпΦпртпсфт    оΦпфрнтну    лΦтополоп  
/    πпΦрфпунон    нΦмнстпно    лΦуурфрум  
/    πоΦротурсн    пΦлмоннсп   πлΦмсфуфмн  
/    πнΦтрротпф    оΦмрмфноу   πлΦфнплфпм  
/    πоΦтффтфрн    мΦнрроупс    лΦмосмлмн  
/    πнΦуумнрлф    мΦттфлфпт   πлΦтттонмм  
I    πоΦпоумсну    рΦлурсусл   πлΦнуфссуп  
I    πрΦлтомстт    пΦмснунсп    мΦонсоптн  
I    πрΦомнлттр    мΦтнснрпт    мΦрфнурмф  
{Ŝ   πпΦллпнппф   πлΦслрттул    лΦотррлпл  
I    πнΦнумпнмр    мΦмлуфсут   πмΦоулрпфп  
I    πнΦлпнпсут    оΦрпуноум   πмΦсоунпнн  

{Ŝ   πмΦнспуумф   πмΦллрсмом    лΦппустфс  
/    πмΦпофуумф   πнΦуспфпфл    лΦмттптуф  

/    πнΦонтпутл   πоΦоууомтл   πлΦтссптпу  
/    πнΦпомумсс   πпΦтслпсрн   πлΦфоотптн  
/    πмΦсрупнфл   πрΦснмтммф   πлΦмтллооп  

/    πлΦсрноост   πоΦтоснмсф    лΦфортулс  
/    πлΦтсуусрм   πрΦмлпнлрл    лΦтсплнон  

I    πнΦфмфнрфм   πнΦтмуллнс   πмΦоттофмн  
I    πоΦмнлмрут   πрΦмрсотло   πмΦстмулул  



I    πмΦтпммосу   πсΦсфостпм   πлΦолсмнлс  
I    πлΦмрффтрн   πрΦттмссус    мΦосомплм  
I     лΦлпнмфмл   πоΦоорфусу    мΦссрмтор 
¢ŀōƭŜ {мл 5ƛǎŜƭŜƴƛŘŜπŘƛǇƘŜƴȅƭ όоŀύ ŎƻƻǊŘƛƴŀǘŜǎ ŦƻǊ ǘƘŜ {м ƻǇǘƛƳƛȊŜŘ ƎŜƻƳŜǘǊȅΦ 
 

сΦо /πǊŀŘƛŎŀƭ ƳŜŎƘŀƴƛǎƳ όaмύ 

сΦоΦм /ȅŎƭƛŎ {ȅǎǘŜƳ 

 
¢ŀōƭŜ {мм wŜƭŀǘƛǾŜ CǊŜŜ 9ƴŜǊƎƛŜǎ όƪ/ŀƭκƳƻƭύ 

   L   ¢{н 
ŎȅŎƭƛŎ ŀƴǘƛ  л   мпΦфурф 
ŎȅŎƭƛŎ ǎȅƴ  мΦрмпфр  ноΦлмнф 

 
¢ŀōƭŜ {мн 9ƭŜŎǘǊƻƴƛŎ 9ƴŜǊƎƛŜǎ όwt!ύ όIŀǊǘǊŜŜǎύ 
   L   ¢{н 
ŎȅŎƭƛŎ ŀƴǘƛ  πрсрмΦнупфпл  πрсрмΦнусоот 
ŎȅŎƭƛŎ ǎȅƴ  πрсрмΦнунфпм  πрсрмΦнтпфпс 

 
CƛƎΦ {нл ŎȅŎƭƛŎπǎȅƴ ŀƴŘ ŎȅŎƭƛŎπŀƴǘƛ нƴŘ ǘǊŀƴǎƛǘƛƻƴ ǎǘŀǘŜ ƎŜƻƳŜǘǊƛŜǎΦ 
 
45 
cyclic anti TS2 

C    -1.6203257    0.3371793    4.3365474  
C    -1.8396266   -0.9679851    4.7587570  

C    -1.1612189    0.6143176    3.0567008  
H    -1.8109099    1.1608931    5.0176886  
C    -1.6019936   -2.0291683    3.8876465  



H    -2.1945202   -1.1584787    5.7652759  
C    -1.1447133   -1.7750991    2.6109547  
H    -1.7734857   -3.0495381    4.2110407  
C    -0.9151263   -0.4588006    2.1725327  
H    -0.9521048   -2.5950558    1.9263688  
C    -0.3945740   -0.2210580    0.8554869  
C    -0.2762960    1.1572815    0.3358020  

Se   -1.9792721    1.6586751   -0.5969221  
C    -1.9436200    0.3160152   -1.9590435  
C    -0.8260877    0.1364747   -2.7699997  
C    -3.0725383   -0.4752978   -2.1507463  
C    -0.8391790   -0.8376476   -3.7572678  
H     0.0581019    0.7504913   -2.6386513  
C    -1.9690628   -1.6202922   -3.9578138  

H     0.0389817   -0.9784741   -4.3766945  
C    -3.0865583   -1.4332996   -3.1559704  

H    -3.9368450   -0.3489478   -1.5087632  
H    -1.9765118   -2.3754979   -4.7354820  
H    -3.9708147   -2.0437727   -3.3014441  

H    -0.4983022   -1.0212616    0.1267986  
C     0.0082377    2.1552381    1.4434357  

H     0.4814257    1.2219236   -0.4436778  
H     1.1385669   -0.5287700    1.0581475  
Se    2.7194217   -0.7594116    1.0024472  
C     2.8247160   -0.3176074   -0.8585304  
C     2.6755887   -1.3095593   -1.8244855  

H     2.5004876   -2.3351610   -1.5215660  
H     3.1736469    1.7736226   -0.5038922  

C     3.0513030    1.0000546   -1.2533405  
C     2.7467907   -0.9836287   -3.1719615  
H     2.6296502   -1.7620700   -3.9175986  

C     2.9604627    0.3309220   -3.5638488  
H     3.0092596    0.5836549   -4.6169289  

H     3.2806761    2.3504822   -2.9008678  
C     3.1123314    1.3218984   -2.6021014  
C    -0.9791177    2.0315183    2.5938957  
H     0.0174794    3.1743965    1.0513303  
H     1.0202815    1.9406642    1.8062976  

H    -1.9571042    2.4216853    2.2837279  
H    -0.6588581    2.6560141    3.4314251 

Table S13 Cyclic-anti coordinates for 2nd transition state optimized geometry. 
 
 
45 



cyclic syn TS2 
C    -0.5906193   -4.9236173   -1.4241065  
C     0.3475184   -5.5266322   -0.5904753  
C    -0.5832267   -3.5515900   -1.5851569  
H    -1.3238550   -5.5276851   -1.9461842  
C     1.2876352   -4.7485802    0.0754286  
H     0.3486512   -6.6032227   -0.4625351  

C     1.3058938   -3.3701848   -0.0707491  
H     2.0221802   -5.2226818    0.7188070  
C     0.3645401   -2.7568186   -0.9219567  
H    -1.3136679   -3.0734996   -2.2297793  
C     0.3225259   -1.3174299   -1.0362553  
C     1.5270263   -0.5020643   -0.6740011  
Se    1.0901805    0.8324268    0.7541312  

C     1.7727975    2.4064381   -0.0866042  
C     3.0450415    2.4585535   -0.6509799  

C     0.9612532    3.5381268   -0.1045306  
C     3.4927760    3.6316692   -1.2422045  
C     2.6882348    4.7644495   -1.2503354  

H     4.4815793    3.6630267   -1.6863771  
H    -0.0397342    3.4893138    0.3100089  

H     3.0449176    5.6815123   -1.7052279  
H     0.7887296    5.5936134   -0.6841137  
H    -0.2787809   -0.9176354   -1.8499774  
C     2.7246378   -1.3619275   -0.2963493  
H     1.7711123    0.1533028   -1.5115188  

H    -0.7935536   -1.0931684   -0.0739443  
C     1.4254718    4.7157585   -0.6749297  

H     3.6920224    1.5890619   -0.6262455  
Se   -2.1471667   -1.0529463    0.8650283  
C    -2.4763862    0.8120977    0.6500640  

C    -2.5224907    1.6428416    1.7669689  
H    -2.3615698    1.2279266    2.7551992  

C    -2.7573590    3.0022192    1.6137608  
H    -2.7940567    3.6412729    2.4891594  
C    -2.9266817    3.5451969    0.3466188  
H    -3.0973680    4.6092555    0.2282413  
C    -2.8731971    2.7186388   -0.7688261  

H    -3.0026668    3.1351808   -1.7616562  
H    -2.6374441    0.7127141   -1.4918516  

C    -2.6621555    1.3556734   -0.6194596  
C     2.3110085   -2.5012888    0.6215422  
H     3.5003093   -0.7495874    0.1657140  
H     3.1444109   -1.7849712   -1.2170606  



H     1.8757677   -2.0861682    1.5409772  
H     3.1765471   -3.0933588    0.9256824 
Table S14 Cyclic syn coordinates for 2nd transition state optimized geometry. 
 

сΦоΦн ¢ǊƛǎǳōǎǘƛǘǳǘŜŘ ǎȅǎǘŜƳ 

 
¢ŀōƭŜ {мр wŜƭŀǘƛǾŜ 9ƭŜŎǘǊƻƴƛŎ 9ƴŜǊƎƛŜǎ όwt!ύ όƪ/ŀƭκƳƻƭύΦ 

 w  ¢{м  L  ¢{н  t 
9πŀƴǘƛ мфΦтмлт мфΦмруу мсΦсрпо нпΦтнун пΦфмнлт 
9πǎȅƴ нмΦуплм нмΦомпф мтΦурсф нсΦнсло лΦ 

½πŀƴǘƛ нлΦрпнп нмΦнпрт мфΦмоно нпΦпнп  мΦсттрф 
½πǎȅƴ мфΦрупм нлΦммсп муΦсрсп нтΦнпмт мΦрлнфм 

 
¢ŀōƭŜ {мс !ōǎƻƭǳǘŜ CǊŜŜ 9ƴŜǊƎȅ /ƻǊǊŜŎǘƛƻƴǎ όƪ/ŀƭκƳƻƭύΦ 
 w  ¢{м  L  ¢{н  t 
9πŀƴǘƛ нлоΦфсу нлсΦлсо нлпΦууу нлрΦутр нлуΦофс 
9πǎȅƴ нлпΦрм  нлсΦулр нлпΦфну нлрΦфрф нлфΦупу 
½πŀƴǘƛ нлоΦфрс нлпΦфлт нлпΦтф  нлсΦлсо нлуΦнпм 
½πǎȅƴ нлрΦтпс нлсΦнот нлпΦуфт нлрΦуоу нлуΦфнт 

 
¢ŀōƭŜ {мт wŜƭŀǘƛǾŜ CǊŜŜ 9ƴŜǊƎƛŜǎ όƪ/ŀƭκƳƻƭύΦ 
 w  ¢{м  L  ¢{н  t 
9πŀƴǘƛ моΦуомо мрΦотпп ммΦсфоф нлΦтррп оΦпслру 
9πǎȅƴ мсΦрлмф муΦнтнр мнΦфосу ннΦотм  лΦ 

½πŀƴǘƛ мпΦсрлп мсΦолпф мпΦлтпт нлΦсофр лΦлтлофсп 
½πǎȅƴ мрΦпунс мсΦрлро моΦтлрр ноΦномф лΦрунрпр 
 
 
 



 

Fig. S21 (Z)-syn and (Z)-anti 1st transition state geometries. 
 

47 
(Z)-anti 1st Energy =-5652.50510221133 

C     0.6883194    0.4580729    4.7437970  
C     1.6983890   -0.4461096    5.0786268  
C     0.1981836    0.5151301    3.4415048  

H     0.2703813    1.1200100    5.5067933  
C     2.2024202   -1.3047373    4.1007294  

H     2.0844482   -0.4875270    6.1002924  
C     1.7036925   -1.2578033    2.8005066  

H     2.9898092   -2.0202741    4.3515120  
C     0.7052248   -0.3333908    2.4402563  
H     2.1119270   -1.9368090    2.0478274  

H    -0.6188773    1.1977026    3.1977304  
C     0.1897179   -0.2998989    1.0578543  

C    -0.0262164    0.8792993    0.3547621  
Se   -2.4720989    1.3187042    0.8296196  
C    -3.0779649   -0.1325974   -0.2258004  

C    -2.9626903   -0.0884931   -1.6254361  
C    -3.6178775   -1.2797617    0.3792251  

C    -3.3645169   -1.1750654   -2.3995459  
H    -2.5441280    0.8003099   -2.1040298  

C    -3.8990171   -2.3129346   -1.7906025  
H    -3.2622891   -1.1321980   -3.4872652  



C    -4.0295964   -2.3589600   -0.4008058  
H    -3.7017068   -1.3238307    1.4678542  
H    -4.2150664   -3.1636379   -2.3997346  
H    -4.4469773   -3.2469393    0.0813168  
C    -0.1237600   -1.6172283    0.4201257  
H     0.8001075   -2.1968257    0.2468182  
H    -0.6221484   -1.4876494   -0.5488504  

H    -0.7675897   -2.2297845    1.0716121  
C     0.5851943    2.2099458    0.6793613  
H    -0.2830517    0.7426694   -0.7011420  
H     0.6308970    2.4210105    1.7545431  
H     0.0391595    3.0238708    0.1831078  
H     1.6204138    2.2257943    0.2958976  
H     2.7679982   -0.0657657    0.2904966  

Se    3.5588228   -0.3175861   -0.9289875  
C     2.1209153    0.0909401   -2.1418520  

C     1.3170251   -0.9381223   -2.6419964  
H     1.5137830   -1.9729377   -2.3538802  
H     2.5172675    2.2173834   -2.1478827  

C     1.8778866    1.4147775   -2.5224968  
C     0.2517076   -0.6382960   -3.4913624  

H    -0.3828090   -1.4446951   -3.8670418  
C    -0.0092028    0.6852041   -3.8484461  
H    -0.8491283    0.9191629   -4.5075959  
H     0.6125297    2.7470440   -3.6513588  
C     0.8077537    1.7097019   -3.3681588 

Table S18 (Z)-anti coordinates for 1st transition state optimized geometry. 
 

47 
(Z)-syn  1st Energy =-5652.50690100032 
C    -3.7501081    0.5160507   -0.8661996  

C    -3.9259112    0.4094525    0.5145035  
C    -2.7816037   -0.2505312   -1.5117109  

H    -4.3700855    1.2041516   -1.4463832  
C    -3.1216227   -0.4698565    1.2431225  
H    -4.6792620    1.0167929    1.0222513  
C    -2.1582453   -1.2427753    0.5972110  
H    -3.2378476   -0.5481550    2.3271914  

C    -1.9765943   -1.1543992   -0.7946251  
H    -1.5121001   -1.9101674    1.1733878  

H    -2.6634216   -0.1601276   -2.5943464  
C    -0.9504471   -1.9587818   -1.4917482  
C    -0.7903947   -3.3124106   -1.2880651  
Se    0.9988504   -3.3420956    0.6118912  



C     1.8942353   -1.7117026    0.2758507  
C     2.9376576   -1.6483930   -0.6648079  
C     1.5128170   -0.5390152    0.9511208  
C     3.5728346   -0.4371792   -0.9307266  
C     3.1839890    0.7233646   -0.2576181  
H     4.3753392   -0.3982331   -1.6721158  
H     0.6994336   -0.5745369    1.6795709  

H     3.6724896    1.6762752   -0.4748164  
H     1.8471007    1.5695992    1.2164313  
C    -0.0325993   -1.2254746   -2.4189648  
H    -0.5976549   -0.7143385   -3.2169891  
H     0.6912814   -1.9021662   -2.8924500  
H     0.5256064   -0.4447854   -1.8753566  
C    -1.7877851   -4.2419849   -0.6666426  

H    -0.0540422   -3.7971239   -1.9381087  
H    -2.4603436   -3.7447009    0.0429165  

H    -1.2942408   -5.0803956   -0.1526762  
H    -2.4064017   -4.6820176   -1.4682193  
H    -1.6231066    1.7447913    0.8866428  

C     2.1592017    0.6662513    0.6884058  
H     3.2390181   -2.5556505   -1.1942664  

Se   -0.9619095    2.9909360    1.3000642  
C     0.1013310    3.1645983   -0.2765314  
C     1.1418087    4.1012963   -0.2732662  
H     1.3307788    4.7162460    0.6111473  
C     1.9543749    4.2414459   -1.3981540  

H     2.7666385    4.9729796   -1.3847710  
C     1.7417716    3.4500097   -2.5278028  

H     2.3858018    3.5560563   -3.4040252  
C     0.7018862    2.5201965   -2.5272580  
H     0.5270691    1.8916269   -3.4043936  

H    -0.9286368    1.6423991   -1.4199093  
C    -0.1208840    2.3775655   -1.4110928 

Table S19 (Z)-syn coordinates for 1st transition state optimized geometry. 
 
 
 
 

 



CƛƎΦ {нн ό9ύπŀƴǘƛ ŀƴŘ ό9ύπǎȅƴ мǎǘ ǘǊŀƴǎƛǘƛƻƴ ǎǘŀǘŜ ƎŜƻƳŜǘǊƛŜǎΦ 
 
 
пт 

ό9ύπŀƴǘƛ мǎǘ 9ƴŜǊƎȅ ҐπрсрнΦрлупнсоррнс 
/    πоΦупоффнс   πлΦуруллрт    нΦумлпруп  
/    πоΦроснулф   πмΦфотнснт    мΦфултуон  
/    πоΦлмнмммн    лΦнрулпсс    нΦурлтлтф  
I    πпΦтпммссн   πлΦууофопу    оΦпопрофп  
/    πнΦоупрмср   πмΦууомпоп    мΦмфлфлмн  
I    πпΦмурнпфп   πнΦумснуср    мΦфрнупро  

/    πмΦррумллу   πлΦтссфмот    мΦнннутфл  
I    πнΦмнмсумл   πнΦтнллфоф    лΦроуурпп  
/    πмΦурмттну    лΦоофлтсф    нΦлрлрнтл  
I    πлΦсрфпуфр   πлΦтсснтфу    лΦслпссрл  
I    πоΦнуоолмм    мΦлууоуту    оΦрлрлнмо  
/    πмΦллопнсо    мΦролфнло    нΦлууронт  
/    πлΦлнофттс    мΦтрмнпму    мΦммлттлл  
{Ŝ    мΦфлсфррф    лΦоупснпл    мΦфпфтупм  
/     нΦрсрлппс   πлΦлфмнмпм    лΦнопуусл  
/     нΦнунсфту   πмΦорруфлс   πлΦолфуттр  
/     оΦоснлстр    лΦулнтрмп   πлΦрлмуроп  
/     нΦуллфолф   πмΦтнмтрср   πмΦррмрфлф  
I     мΦсртнфут   πнΦлрррусп    лΦнпфрлнт  
/     оΦрфоффлм   πлΦунттутл   πнΦнтпумсп  
I     нΦртфурнс   πнΦтммсрсо   πмΦфрфлфтт  



/     оΦустрплп    лΦпотлрнф   πмΦтпунолу  
I     оΦрфпфтпо    мΦтуроосф   πлΦлупнфум  
I     оΦффсфпсм   πмΦммслтуу   πоΦнпуфслн  
I     пΦпусофлф    мΦмпноссн   πнΦолфммоо  
/    πмΦмфмпрсл    нΦрлормот    оΦнмлттнф  
I    πнΦммфрнпо    оΦлутннпс    оΦлтулстп  
I    πлΦосрлосл    оΦннморнф    оΦнтрфррт  

I    πмΦнтсллоф    мΦфууфтфо    пΦмултофр  
/     лΦсормтсп    оΦлтурутф    лΦууррплн  
I    πлΦлурттпо    мΦмнрлупл    лΦнмроутс  
I     мΦлоулуфп    оΦрннуупо    мΦулртрур  
I    πлΦлффнтоф    оΦтуотуфм    лΦпрумруо  
I     мΦпрпнпор    нΦфуноусм    лΦмслтлнн  
I    πнΦмтмлтмо   πнΦнрснфсо   πнΦормрупр  

{Ŝ   πлΦтнспптп   πмΦфутмсул   πнΦомофмол  
/    πлΦфмпмфсф   πлΦлуссмсп   πнΦнплсмрт  

/     лΦнлнссро    лΦтлмнтуо   πнΦрпртпфт  
/    πнΦммсфсуу    лΦрнсфртп   πмΦутлофрс  
/    πнΦнлноррл    мΦфмуорсу   πмΦуолнуоп  

/     лΦмлсфффм    нΦлфмрнул   πнΦпфттнфр  
/    πмΦлфррлол    нΦтлсомтп   πнΦмпурноф  

I    πнΦфуссоуу   πлΦлттппфс   πмΦслнуртн  
I    πоΦмпруптл    нΦоутсрпр   πмΦрплмофс  
I    πмΦмстсуол    оΦтфрфспф   πнΦммппууп  
I     лΦфусосут    нΦсфрпстм   πнΦторсмуо  
I     мΦмрмрусм    лΦнопломп   πнΦумфммут 

Table S20 (E)-anti coordinates for 1st transition state optimized geometry. 
 

пт 
ό9ύπǎȅƴ мǎǘ 9ƴŜǊƎȅ ҐπрсрнΦрлпффнлслор 
/     оΦулнуопо    мΦмтлтнтн   πмΦллмносм  

/     оΦмрпууфо    нΦоррслнп   πмΦорлнфрс  
/     оΦмфтпотн   πлΦлрффрус   πмΦнплорфс  

I     пΦтуфлпур    мΦнлнмооф   πлΦромнлсн  
/     мΦуфслтнн    нΦнфмтрро   πмΦфрннмуп  
I     оΦснрпсрт    оΦоннмоор   πмΦмросттп  
/     мΦнфплпуо    мΦлспруут   πнΦнллумсп  
I     мΦосфуссс    оΦнлффупф   πнΦннпуфрр  

/     мΦфнпнпул   πлΦмпуфлрл   πмΦупслтлн  
I     лΦолптофп    мΦлслумус   πнΦсрулоус  

I     оΦтолуомт   πлΦфсспурс   πлΦфрмсумф  
/     мΦолннопф   πмΦпртусмп   πнΦлтлопро  
/     лΦммуммсн   πмΦруспфрп   πнΦуллнутл  
{Ŝ   πмΦрфслфур   πмΦнртоссс   πлΦфсууулр  



/    πмΦфонтфтс    лΦрттфлрп   πмΦнфррсрт  
/    πнΦпптфооу    лΦффлмлпл   πнΦротомсн  
/    πмΦсрммтфо    мΦрпсмуур   πлΦомтллтф  
/    πнΦспттфнр    нΦопопмоу   πнΦулмпфнп  
I    πнΦсурммпс    лΦнполнпл   πоΦнффпппр  
/    πнΦоруфмур    оΦоллумнн   πмΦунррмпл  
I    πоΦлотттсф    нΦсрнпрло   πоΦттпупмс  

/    πмΦутлсмуп    нΦуфснтпп   πлΦрумптрс  
I    πмΦнпслунп    мΦнпммнул    лΦсрллспс  
I    πнΦрмтфупл    пΦосмтпол   πнΦлопнмол  
I    πмΦсппфпнл    оΦсофнптн    лΦмутуннп  
/     мΦфрлсрфр   πнΦсслолмс   πмΦпрттсрп  
I     нΦфнпнрнл   πнΦутнрмму   πмΦфомолно  
I     мΦооонлсп   πоΦрслмонс   πмΦрруппмр  

I     нΦмпруффо   πнΦрллпомн   πлΦоупсслл  
/    πлΦотнфомм   πнΦутуонон   πоΦоуортпу  

I    πлΦноллннс   πлΦсфрорпо   πоΦоолтнфр  
I    πлΦосууурм   πоΦтлуффоо   πнΦсспмнфн  
I     лΦнттонтл   πоΦмсфлсму   πпΦннтсото  

I    πмΦофррртф   πнΦтсспмпо   πоΦтстлумс  
I     лΦпосфнпс   πлΦрппмрфт    лΦсотмпмн  

{Ŝ    мΦоууотфп   πлΦлмсфрот    мΦспоултм  
/     лΦмсннонф   πлΦмотлмнт    оΦмлртпсу  
/    πмΦмнлссто   πлΦсумфнло    нΦфспорнп  
/     лΦртнслпп    лΦопуммлс    пΦорптупм  
/    πлΦнфннурф    лΦнутлофп    рΦппсусуп  

/    πмΦфуллтрн   πлΦтоотофо    пΦлснлуос  
/    πмΦртнпумт   πлΦнрмфофл    рΦолстомм  

I     мΦртлтппт    лΦттуотфф    пΦптунмто  
I     лΦлоффнно    лΦссумусл    сΦпмснртм  
I    πнΦнпууроф   πлΦнфсмнмм    сΦмсоурру  

I    πнΦфтфтфрт   πмΦмруумол    оΦфоулфнр  
I    πмΦпрлфтср   πмΦлсрсонл    мΦффрлосн 

Table S21 (E)-syn coordinates for 1st transition state optimized geometry. 



 

 
Fig. S23 (Z)-anti and (Z)-syn 2nd transition state geometries. 

 
47 
(Z)-anti  2nd Energy =-5652.50003976996 
C    -0.7601950    0.6437552    4.7930076  
C    -1.7296477   -0.2688973    5.1893458  
C    -0.2788112    0.6361677    3.4943545  
H    -0.3671139    1.3623549    5.5035732  

C    -2.1994561   -1.2019716    4.2739876  
H    -2.1075575   -0.2596547    6.2053691  

C    -1.7095342   -1.2191386    2.9784536  
H    -2.9531869   -1.9230770    4.5704857  
C    -0.7512187   -0.2878381    2.5503870  
H    -2.0938647   -1.9524591    2.2802956  
H     0.5038761    1.3312157    3.2226867  

C    -0.2443141   -0.3388505    1.1740622  
C    -0.2542069    0.8513214    0.2784196  

Se   -2.0855729    1.0016109   -0.5676086  
C    -1.8515407   -0.1767775   -2.0541731  
C    -0.7748547   -0.0297240   -2.9249051  

C    -2.7898810   -1.1802835   -2.2796519  
C    -0.6276551   -0.8962283   -3.9972771  

H    -0.0448962    0.7570325   -2.7696350  
C    -1.5660855   -1.8948357   -4.2260921  



H     0.2211015   -0.7831038   -4.6624428  
C    -2.6507322   -2.0287831   -3.3697871  
H    -3.6222612   -1.3059475   -1.5962788  
H    -1.4514915   -2.5662434   -5.0694203  
H    -3.3864121   -2.8070539   -3.5396492  
C    -0.2910587   -1.6638150    0.4747017  
H     0.0597516   -2.4662002    1.1257651  

H     0.3242692   -1.6464649   -0.4262746  
H    -1.3102402   -1.9119788    0.1559309  
C     0.0793188    2.2158444    0.8422937  
H     0.3847026    0.6463022   -0.5808599  
H    -0.6410994    2.5450648    1.5928580  
H     0.0924906    2.9508049    0.0366589  
H     1.0702309    2.1976071    1.3034849  

H     1.4054891   -0.3230927    1.4697274  
Se    2.9726626   -0.3114364    1.4523865  

C     3.0372678   -0.0006068   -0.4400541  
C     2.9579471   -1.0701903   -1.3287838  
H     2.8866102   -2.0826765   -0.9491046  

H     3.2073173    2.1324149   -0.2430107  
C     3.1403324    1.2983884   -0.9315226  

C     2.9583787   -0.8380651   -2.6971376  
H     2.8853734   -1.6753150   -3.3819980  
C     3.0456603    0.4586448   -3.1857740  
H     3.0407329    0.6386089   -4.2548739  
H     3.2128592    2.5397319   -2.6764774  

C     3.1413573    1.5249850   -2.3012920 
Table S22 (Z)-anti coordinates for 2nd transition state optimized geometry. 

 
47 
(Z)-syn 2nd Energy =-5652.49555160079 

C    -3.1886728   -4.4014596    0.3445523  
C    -2.3815238   -4.9180875    1.3510139  

C    -2.7503237   -3.3444114   -0.4326846  
H    -4.1699277   -4.8257198    0.1635962  
C    -1.1269604   -4.3609929    1.5661003  
H    -2.7252644   -5.7467727    1.9592529  
C    -0.6888928   -3.3005647    0.7930950  

H    -0.4809319   -4.7574527    2.3412990  
C    -1.4865694   -2.7601823   -0.2300576  

H     0.3027630   -2.9080699    0.9826722  
H    -3.4055236   -2.9635481   -1.2051250  
C    -1.0731536   -1.6077309   -1.0241301  
C     0.3441098   -1.0828193   -0.9743111  



Se    0.9235022   -0.4516613    0.8137000  
C     1.9037852    1.1122514    0.3208046  
C     2.4670693    1.3186743   -0.9348500  
C     2.0870225    2.0662575    1.3192968  
C     3.1945264    2.4738632   -1.1872698  
C     3.3855803    3.4195645   -0.1902001  
H     3.6220714    2.6261605   -2.1723317  

H     1.6325195    1.9264816    2.2940382  
H     3.9580279    4.3178685   -0.3909819  
H     2.9604343    3.9445011    1.8496096  
C    -1.7147346   -1.4169487   -2.3739936  
H    -1.4469026   -2.2429389   -3.0429067  
H    -1.3771421   -0.4890439   -2.8367259  
H    -2.8028607   -1.3789598   -2.3175406  

C     1.3368835   -2.0663317   -1.5889218  
H     0.3535984   -0.1563900   -1.5505875  

H     1.3782214   -2.9973860   -1.0232600  
H     2.3412082   -1.6417360   -1.6165493  
H     1.0376001   -2.3049530   -2.6139058  

H    -1.8922219   -0.5415371   -0.2587532  
C     2.8315097    3.2071634    1.0649486  

H     2.3541770    0.5888574   -1.7265017  
Se   -2.9208388    0.4822904    0.4412501  
C    -1.8545766    2.0412496    0.1708767  
C    -1.6323354    2.9089047    1.2372987  
I    πнΦлоуппмс    нΦстутуфм    нΦнмртспл  

/    πлΦутфмспл    пΦлрфлрпн    мΦлрлфмуф  
I    πлΦтлфтмуу    пΦтнтснрп    мΦууттулл  

/    πлΦонлпурф    пΦооуумпс   πлΦмууоолф  
I     лΦнуфтфнр    рΦнноурлл   πлΦонплрмс  
/    πлΦроофнну    оΦпсфтрсс   πмΦнпуфсоп  

I    πлΦлфрнроп    оΦстртрпр   πнΦнмутоср  
I    πмΦпфтммфт    мΦстрфпмп   πмΦфмулроо  

/    πмΦоммпфтт    нΦооплсур   πмΦлттплоо 
Table S23 (Z)-syn coordinates for 2nd transition state optimized geometry. 
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47 
(E)-anti 2nd Energy =-5652.49955519706 
C    -0.7596167    0.6956446    4.6786991  
C    -0.2120348   -0.5321242    5.0263322  
C    -0.7974339    1.0969197    3.3533139  
H    -1.1599739    1.3489625    5.4459079  
C     0.2982104   -1.3557996    4.0288871  
H    -0.1859365   -0.8471638    6.0631795  
C     0.2679017   -0.9533260    2.7065070  
H     0.7200547   -2.3214110    4.2842688  
C    -0.2745409    0.2876331    2.3338781  
H     0.6569668   -1.6266339    1.9526761  
H    -1.2215739    2.0634381    3.1138911  
C    -0.3331312    0.7017538    0.9296516  
C     0.7454984    0.2258755    0.0082389  
Se    2.4313018    1.2133648    0.5066229  
C     3.6501974    0.0091509   -0.3453608  
C     3.8760785   -1.2521724    0.2007573  
C     4.3150207    0.3901960   -1.5069557  

C     4.7526211   -2.1301183   -0.4201067  
H     3.3706555   -1.5451163    1.1145477  
C     5.4209210   -1.7472105   -1.5767239  
H     4.9213799   -3.1122598    0.0072114  



C     5.2046469   -0.4863065   -2.1154019  
H     4.1340296    1.3686381   -1.9365985  
H     6.1107946   -2.4320457   -2.0567128  
H     5.7228509   -0.1834182   -3.0184066  
C    -0.9842191    2.0100310    0.5972496  
H    -1.1779784    2.0957366   -0.4708648  
H    -0.3376909    2.8495336    0.8847594  

H    -1.9341387    2.1314977    1.1182365  
C     0.4849838    0.3602517   -1.4761350  
H     1.0070002   -0.8069186    0.2349616  
H     0.3697135    1.3999068   -1.7832391  
H    -0.4221537   -0.1855504   -1.7502785  
H     1.3176739   -0.0649293   -2.0386301  
H    -1.4660331   -0.2684784    0.5109967  

Se   -2.6457352   -1.3062443    0.1566396  
C    -3.1608743   -0.4679135   -1.4830884  

C    -2.9298135   -1.1155677   -2.6947344  
C    -3.7750670    0.7827545   -1.4764109  
C    -4.1347046    1.3865520   -2.6726516  

C    -3.3068516   -0.5140539   -3.8876091  
C    -3.9036862    0.7396616   -3.8801567  

H    -3.9695076    1.2835450   -0.5352701  
H    -4.6039779    2.3640420   -2.6593724  
H    -4.1903546    1.2112482   -4.8132763  
H    -3.1249017   -1.0254502   -4.8263160  
H    -2.4476494   -2.0863240   -2.7041720 

Table S24 (E)-anti coordinates for 2nd transition state optimized geometry. 

 
47 
(E)-syn 2nd Energy = -5652.49711478066 
C    -5.0221472   -0.6452631   -0.2777745  
C    -5.0139402   -1.7044344   -1.1766936  
C    -3.9237111    0.1895761   -0.1668296  
H    -5.8928771   -0.4665193    0.3432391  
C    -3.8882049   -1.9166118   -1.9638021  

H    -5.8738991   -2.3586650   -1.2621809  
C    -2.7898027   -1.0827506   -1.8561023  

H    -3.8645060   -2.7410308   -2.6675996  
C    -2.7777818   -0.0004137   -0.9585517  
H    -1.9321967   -1.2866427   -2.4843672  

H    -3.9616019    1.0075042    0.5405274  
C    -1.6071393    0.8611342   -0.7903610  

C    -0.6463613    0.9758675   -1.9489671  
Se    1.2102981    1.3763663   -1.4066474  



C     2.0358920   -0.3388511   -1.5116263  
C     1.3437852   -1.5442211   -1.4986560  
C     3.4297533   -0.3483792   -1.5484575  
C     2.0410279   -2.7451113   -1.5276760  
H     0.2647394   -1.5677143   -1.4306747  
C     3.4277610   -2.7563118   -1.5539743  
H     1.4883728   -3.6780967   -1.5123505  

C     4.1186718   -1.5502296   -1.5619951  
H     3.9801901    0.5865759   -1.5586209  
H     3.9672465   -3.6962908   -1.5676486  
H     5.2028659   -1.5427105   -1.5832555  
C    -1.7490560    2.0968168    0.0512779  
H    -2.4632698    2.7954106   -0.3992009  
H    -0.7887452    2.6058777    0.1485176  

H    -2.1006568    1.8648692    1.0573040  
C    -1.1022958    2.0598539   -2.9241626  

H    -0.5593775    0.0384331   -2.4923270  
H    -1.0561747    3.0533312   -2.4736384  
H    -2.1381205    1.8731120   -3.2222821  

H    -0.4747117    2.0568592   -3.8161887  
H    -0.9183386   -0.0255188    0.2842716  

Se   -0.5290199   -0.9291543    1.5675091  
C     1.0792972   -0.0135969    2.0352543  
C     1.0259343    1.2421972    2.6373560  
C     2.3131887   -0.6098437    1.7905812  
C     3.4833837    0.0489641    2.1406139  

C     2.1983259    1.9010960    2.9742103  
C     3.4298088    1.3056555    2.7275326  

H     2.3577305   -1.5777193    1.3056099  
H     4.4407859   -0.4188642    1.9401480  
H     4.3457073    1.8213451    2.9938217  

H     2.1499581    2.8817774    3.4347140  
I     лΦлсртосу    мΦтлослоу    нΦуосрутм 

Table S25 (E)-syn coordinates for 2nd transition state optimized geometry. 
 
 
 
 

 
 

 
 
 
 



сΦп {ŜƭŜƴƛǊŀƴƛǳƳ ƳŜŎƘŀƴƛǎƳ όaнύ 

 
мн 

tƘ{Ŝω hǇǘƛƳƛȊŜŘ DŜƻƳŜǘǊȅ wt! 9ƴŜǊƎȅ Ґ πнсомΦулмнтнмтпоу 
/     мΦполлмсс    сΦпрлпрпр    лΦсмфутсл  
/     нΦлтмлрор    рΦррлррро    мΦпрмннмт  
/     мΦтсссуфо    сΦрмснсуу   πлΦтпнпмму  
/     нΦтрффнмл    рΦсслнлрп   πмΦнпсрппн  
/     оΦофтппмн    пΦтсрпофт   πлΦплсфому  
/     оΦлрпурлп    пΦтлумммс    лΦфпмлссл  
I     лΦссппфпу    тΦмлфуунн    мΦлммонмр  
{Ŝ    лΦфлоспфс    тΦтнттрсс   πмΦутллфту  
I     оΦлнморнр    рΦтлусрпт   πнΦнфсфулп  
I     пΦмсплтмп    пΦмлунмфл   πлΦуллфлсф  
I     оΦррсмлсс    пΦллпсрфф    мΦрфсмнру  
I     мΦулспром    рΦрломлнн    нΦрлмнтму 
Table S26 tƘ{Ŝω ŎƻƻǊŘƛƴŀǘŜǎ ŦƻǊ ƎǊƻǳƴŘ ǎǘŀǘŜ ƻǇǘƛƳƛȊŜŘ ƎŜƻƳŜǘǊȅΦ 
 
ну 
LLω hǇǘƛƳƛȊŜŘ DŜƻƳŜǘǊȅ wt! 9ƴŜǊƎȅ ҐπнфпмΦффсфмссфтфс  
/    πоΦроплпум   πмΦнтнлрпф    мΦмсофмтф  
/    πоΦппулпмр   πнΦптсмпнф    мΦусмтнфт  
/    πнΦрфнопрс   πлΦфрнфнтр    лΦнлтсрмт  
I    πпΦопонфуф   πлΦрумнуфл    мΦотофффн  
/    πнΦплмфссу   πоΦорптооо    мΦрусослм  
I    πпΦмутмсср   πнΦтнрффут    нΦсмплуфу  
/    πмΦпррфрсл   πоΦлппфтну    лΦснфмнтр  
I    πнΦонссоос   πпΦнфлнсмс    нΦмнффлпт  
/    πмΦрнррпмл   πмΦуомуумл   πлΦлфпнпон  
I    πлΦсптллпо   πоΦтплрмпл    лΦпофтмон  
I    πнΦссмффоу   πлΦлмонллн   πлΦоолуфсл  
/    πлΦрурлнфо   πмΦптннфст   πмΦлуспнрн  
/     лΦртфнфро   πнΦнсроспл   πмΦптптфнн  
{Ŝ    нΦмооппсп   πмΦфтнмфпт   πлΦнпммнуо  
/     нΦнфлнплм   πлΦлтплмтп   πлΦпмсмплл  

/     нΦооспопп    лΦросоолу   πмΦсссрунп  
/     нΦоустонн    лΦтлмсонм    лΦтоптуор  

/     нΦпсномлп    мΦфмпрпрл   πмΦтслфпрн  
/     нΦрсумртр    нΦсуформм   πлΦсмнмутт  
I     нΦпуууртн    нΦоуоснтл   πнΦтоуонрм  

I     нΦооппрум    лΦномтмун    мΦтмлпплф  
I     нΦстосмрн    оΦтсрпфро   πлΦсуфпуум  

I     нΦсмрпнмн    нΦстслмпн    мΦрорролл  
I    πлΦсуупфпф   πлΦпфлфптм   πмΦротптмм  



I     лΦфонлрту   πнΦлнсфуос   πнΦптрурну  
/     нΦротнрмс    нΦлтууоун    лΦсоотсмм  
I     нΦнтулнрл   πлΦлслотлф   πнΦрсфууфс  
I     лΦпомруул   πоΦопосрмс   πмΦплмнмнп 
¢ŀōƭŜ {нт LLω ŎƻƻǊŘƛƴŀǘŜǎ ŦƻǊ ƎǊƻǳƴŘ ǎǘŀǘŜ ƻǇǘƛƳƛȊŜŘ ƎŜƻƳŜǘǊȅΦ 

 

сΦр 5ŜȄǘŜǊ ŜƴŜǊƎȅ ǘǊŀƴǎŦŜǊ ό59¢ύ ƳŜŎƘŀƴƛǎƳ 
DŜƻƳŜǘǊȅ ǎǘǊǳŎǘǳǊŜ ƻǇǘƛƳƛȊŀǘƛƻƴǎ ǳǎƛƴƎ ǘƘŜ t.9л ƘȅōǊƛŘ ŘŜƴǎƛǘȅ ŦǳƴŎǘƛƻƴŀƭΣмуΣмф DǊƛƳƳŜΩǎ 5о 
ŘƛǎǇŜǊǎƛƻƴ ŎƻǊǊŜŎǘƛƻƴΣнл ŀƴŘ ǘƘŜ /ƻƴŘǳŎǘƻǊπƭƛƪŜ {ŎǊŜŜƴƛƴƎ aƻŘŜƭ ό/h{ahύнм ǿƛǘƘ ǘƘŜ ŘƛŜƭŜŎǘǊƛŎ 
Ŏƻƴǎǘŀƴǘ ƻŦ мΣнπ5ƛŎƘƭƻǊƻŜǘƘŀƴŜ ό‭ ҐмлΦпрύ ǿŜǊŜ ǇŜǊŦƻǊƳŜŘΦ ¢ƘŜ ǇƻƭŀǊƛȊŜŘ ǘǊƛǇƭŜ ‒ ŘŜŦнπ¢½±t ōŀǎƛǎ 

ǎŜǘΣнн ǘƘŜ wŜǎƻƭǳǘƛƻƴπƻŦπǘƘŜπƛŘŜƴǘƛǘȅ ŀǇǇǊƻȄƛƳŀǘƛƻƴ όwLύΣно ŀƴŘ ŀ 5C¢ ǉǳŀŘǊŀǘǳǊŜ ƎǊƛŘ ƻŦ ǎƛȊŜ Ƴпнп 
ǿŜǊŜ ǳǎŜŘΦ ¦ƴǊŜǎǘǊƛŎǘŜŘ ǾŜǊǘƛŎŀƭ ŜȄŎƛǘŀǘƛƻƴǎ ǳǎƛƴƎ ¢55C¢нр ŀƴŘ ǿƛǘƘƻǳǘ /h{ah ǿŜǊŜ ŘƻƴŜ ƻƴ 

ƎǊƻǳƴŘ ǎǘŀǘŜ ƻǊōƛǘŀƭǎ ǿƛǘƘ /h{ahΦ ¢ƘŜ ŜƴŜǊƎȅ ƎŀǇ ōŜǘǿŜŜƴ ǘƘŜ ƭƻǿŜǎǘ ǘǊƛǇƭŜǘ ŀƴŘ ƎǊƻǳƴŘ ǎǘŀǘŜ 
ǿŀǎ ŎƻƳǇǳǘŜŘ ŦǊƻƳ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ƻŦ ǘƘŜ ŜƭŜŎǘǊƻƴƛŎ ŜƴŜǊƎƛŜǎ ŀǘ ǘƘŜ ƳƛƴƛƳƛȊŜŘ ƎŜƻƳŜǘǊȅ ƻŦ ǘƘŜ 
ƎǊƻǳƴŘ ǎǘŀǘŜΦ ¢ƘŜ ǊƛƎƛŘπǊƻǘƻǊ ƘŀǊƳƻƴƛŎ ƻǎŎƛƭƭŀǘƻǊ ŀǇǇǊƻȄƛƳŀǘƛƻƴ ŀǘ ŀ ǘŜƳǇŜǊŀǘǳǊŜ ƻŦ нфуΦмр Y ŀƴŘ 
ŀ ǇǊŜǎǎǳǊŜ ƻŦ лΦм atŀ ǿŀǎ ǳǎŜŘ ǘƻ ŎƻƳǇǳǘŜ ŦǊŜŜ ŜƴŜǊƎƛŜǎΦ ¢ƘŜ н5 ǘǊƛǇƭŜǘ ŀƴŘ ǎƛƴƎƭŜǘ ǇƻǘŜƴǘƛŀƭ 

ŜƴŜǊƎȅ ǎǳǊŦŀŎŜǎ ǿŜǊŜ ƻōǘŀƛƴŜŘ ōȅ ŎƻƴǎǘǊŀƛƴƛƴƎ ǘƘŜ I-/ ŀƴŘ {Ŝ-/ ōƻƴŘ ƭŜƴƎǘƘǎ ŀƴŘ ƻǇǘƛƳƛȊƛƴƎ ƛƴ 
ŀ ǘǊƛǇƭŜǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴΦ 

 
 

 
Fig. S25 Proposed DET mechanism for syn-addition anti-Markovnikov hydroselenation 

 



 
Fig. S26. Energy diagram for photocatalyzed hydroselenation reaction based on DFT results. 

 

 

¢ѕ 

TDDFT excitation (eV) ¢ѕ - {є ŜȄŎƛǘŀǘƛƻƴ όŜ±ύ Character 

PhSeH (1a) 3.46 3.92 ˉˉϝ 

Styrene (2a) 2.78 3.28 ˉˉϝ 

Ph2Se2 (3a) 3.25 3.31 „̄*  

Styrene & Ph2Se2 

complex 

¢ѕΥ нΦтф 

¢іΥ оΦлл  

ˉˉϝ 

„̄*  

Table S28 First triplet excitation energy computed from the difference of the electronic 
energies at the minimized geometry of the ground state. Vertical excitations computed with 

TDDFT. PBE0 and the def2-TZVP basis set were used. The energetically similar excitations 

between styrene and diphenyl diselenide support DET. 

Styrene (1a) & PhSeH (2a) Relative Singlet energy (eV) Relative Triplet energy (eV) 

Singlet optimized geometry 0 3.29 

Triplet optimized geometry 3.45 2.31 



Table S29 Excitation energies were computed from the difference of the electronic energies at 
the minimized geometry. All energies are relative to ground state optimized geometry. PBE0 

and the def2-TZVP basis set were used. 

  
Fig. S27 н5 ¢ѕ ŀƴŘ {є potential energy surfaces (A) and contour plot of the ground state (B)  for 

styrene (1a)-PhSeH (2a) addition. The geometries were obtained by constraining the H-C and 

Se-C bond lengths and optimizing in a triplet configuration. All electronic energies are relative 

to the ground state optimized geometry of the anti-Markovnikov product. The relatively flat 
triplet surface suggests the addition occurs on the ground state surface. The intersections of 
the two surfaces support intersystem cǊƻǎǎƛƴƎΦ ¢ƘŜ ŜƴŜǊƎȅ ƻŦ ¢ѕ ŀǘ ǘƘŜ ƎǊƻǳƴŘ ǎǘŀǘŜ ǊŜŀŎǘŀƴǘ 
geometry relative to the anti-Markovnikov product is 4.14 eV which suggests that some of the 
geometries are energetically inaccessible. This barrier impedes the Se before H pathway while 

the H before Se pathway is relatively downhill. 
 

 
Fig. S28. Complexes of styrene (1a) & PhSeH (2a) triplet (A) and singlet (B) optimized 
geometries. 
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A. Triplet 
Energy = -2942.634219707 
C     1.1199528   -2.2267107    0.1922596  
C    -0.2278805   -2.5464588   -0.1031664  
C     1.5277313   -2.0105065    1.4925268  
C     0.6192837   -2.1052608    2.5458057  
C    -1.1336957   -2.6365010    0.9828376  

C    -0.7134224   -2.4198710    2.2785394  
H     1.8306115   -2.1452111   -0.6231037  
H     2.5631614   -1.7596097    1.6948824  
H     0.9447122   -1.9296619    3.5644644  
H    -1.4255605   -2.4905135    3.0933584  
H    -2.1725188   -2.8758256    0.7797865  
C    -0.6744682   -2.7599645   -1.4268159  

C     0.1644057   -2.7104312   -2.6092892  
H    -0.3949356   -0.1866531   -1.4146355  

H    -1.7295787   -3.0045185   -1.5569344  
Se    0.0001810    1.1691786   -1.8198161  
H     0.2482511   -1.8077423   -3.2089574  

H     0.6503666   -3.6031081   -2.9937054  
C    -0.1076767    1.9131797   -0.0637542  

C     0.0867744    3.2844057    0.0789017  
C    -0.2275698    3.0819197    2.4596521  
C    -0.4218225    1.7152795    2.3100732  
C    -0.3614748    1.1264550    1.0550706  
C     0.0276795    3.8620481    1.3392914  

H     0.2831235    3.9053380   -0.7887586  
H     0.1807272    4.9306224    1.4423457  

H    -0.5045625    0.0572017    0.9578502  
H    -0.2744146    3.5364771    3.4424560  
H    -0.6184625    1.0934128    3.1766246  

 
B. Singlet 

Energy = -2942.719057498 
C     1.1486184   -2.3386533    0.2761690  
C    -0.1647500   -2.5949562   -0.1338354  
C     1.4429745   -2.1169280    1.6106182  
C     0.4343417   -2.1455901    2.5682336  

C    -1.1670523   -2.6204553    0.8398026  
C    -0.8731568   -2.3964154    2.1772221  

H     1.9501654   -2.3189104   -0.4532981  
H     2.4665613   -1.9192400    1.9083198  
H     0.6687322   -1.9696642    3.6118826  
H    -1.6680548   -2.4159814    2.9141979  



H    -2.1911785   -2.8156407    0.5383764  
C    -0.5320404   -2.8329162   -1.5331455  
C     0.2537248   -2.6916828   -2.6000548  
H    -0.3099593   -0.2204751   -1.3255312  
H    -1.5646805   -3.1382579   -1.6873115  
Se   -0.3957368    1.1707789   -1.7846901  
H    -0.1249670   -2.8900907   -3.5955392  

H     1.2879992   -2.3726862   -2.5261219  
C    -0.2523449    1.9446786   -0.0446079  
C    -0.2094726    3.3323803    0.0586830  
C    -0.0356397    3.1493875    2.4557468  
C    -0.0807798    1.7658283    2.3458870  
C    -0.1916428    1.1600054    1.1026675  
C    -0.1027031    3.9279684    1.3076885  

H    -0.2561741    3.9520373   -0.8305824  
H    -0.0692259    5.0094348    1.3800354  

H    -0.2259032    0.0795415    1.0338129  
H     0.0510201    3.6180896    3.4291418  
H    -0.0297569    1.1453832    3.2340227  

Table S30 Coordinates for styrene (1a)-PhSeH (2a) addition, for triplet (A) and singlet (B) 
optimized geometries. 

 
 

 
Fig. S29 Styrene (1a) & PhSeH (2a) SOMO at triplet ground state optimized geometry (A). The 
ŘƻƳƛƴŀƴǘ ǾƛǊǘǳŀƭ ƻǊōƛǘŀƭǎ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ ¢ѕ ό.ύ ŀƴŘ ¢і ό/ύ ŜȄŎƛǘŀǘƛƻƴǎ ƻŦ ŀ ǎǘȅǊŜƴŜ ŀƴŘ ŘƛǇƘŜƴȅƭ 

diselenide complex. 
 

A B C 



 
Fig. S30 Styrene (1a) and PhSeH (2a) ground state optimized geometry. 

 

A. Styrene (1a) coordinates 
Energy = -309.3875009213 

C    -1.8108392    2.5027199   -0.0000342 
C    -1.9188968    1.1195948    0.0003671 
C    -0.5589633    3.1011697   -0.0005146 

H    -2.7029903    3.1190437    0.0000058 
C    -0.7647452    0.3422599   -0.0000307 

H    -2.8946378    0.6470790    0.0011230 
C     0.4830368    0.9410229   -0.0002941 

H    -0.8406175   -0.7395307   -0.0002600 
C     0.6088456    2.3344631   -0.0003606 
H     1.3696475    0.3171990   -0.0003345 

H    -0.4796806    4.1837967   -0.0011322 
C     1.9039854    3.0202329    0.0002913 

C     3.1117920    2.4580234    0.0001384 
H     1.8421308    4.1066334    0.0008862 
H     3.2569186    1.3828855   -0.0005890 

H     4.0062040    3.0696370    0.0007380 
 

B. PhSeH (2a) coordinates 
Energy = -2633.324525208 

C    -3.4695997    4.8511798   -0.0000731 
C    -3.4027210    3.4642989    0.0000207 
C    -2.2948893    5.5917333    0.0000169 
H    -4.4309153    5.3516388   -0.0002266 
C    -2.1748351    2.8169138    0.0001152 

H    -4.3130419    2.8749381   -0.0000121 
C    -1.0005637    3.5637946    0.0000958 
H    -2.1380263    1.7335214    0.0002956 
C    -1.0622022    4.9548166    0.0001009 
H    -2.3334867    6.6753949   -0.0000007 
H    -0.1520377    5.5451933    0.0000659 



Se    0.7263969    2.7483827   -0.0000361 
H     0.2273319    1.3690140   -0.0003623 

Table S31 Ground state optimized geometry coordinates for styrene (1a, A) and PhSeH (2a, B). 
 

сΦс !ƭƪŜƴŜ ǊŀŘƛŎŀƭ Ŏŀǘƛƻƴ ƳŜŎƘŀƴƛǎƳ 

 

 

Fig. S31 Proposed mechanism involving alkenyl radical cation. 

 

{ѕ 

TDDFT excitation (eV) 

Ph2Se2 (3a) 3.82 

 

 Energy (eV) 

Styrene O  Styrene+ 6.74 

PhSe O  PhSeς -4.27 

Electrostatic Energy of 
q+ and qς 0.11 

Total Energy 2.57 

 
¢ŀōƭŜ {он ¢ƘŜ ŜƴŜǊƎŜǘƛŎ ŦŜŀǎƛōƛƭƛǘȅ ƻŦ ŎŀǘƛƻƴƛŎ ǊŀŘƛŎŀƭ ǎǘȅǊŜƴŜ ŦƻǊƳŀǘƛƻƴ ōŀǎŜŘ ƻƴ ǘƘŜ ŜƴŜǊƎȅ ƻŦ 

ǘƘŜ ǇƘƻǘƻƴ ǿƘƛŎƘ ƛǎ ŀōǎƻǊōŜŘ ōȅ ŘƛǇƘŜƴȅƭ ŘƛǎŜƭŜƴƛŘŜΦ ¢ƘŜ ŜƭŜŎǘǊƻǎǘŀǘƛŎ ŜƴŜǊƎȅ ƻŦ ǘƘŜ ǎŜǇŀǊŀǘƛƻƴ 
ƻŦ ǘƘŜ ǇƻǎƛǘƛǾŜ ŀƴŘ ƴŜƎŀǘƛǾŜ ŎƘŀǊƎŜ ƛǎ ŀǎǎǳƳŜŘ ǘƻ ōŜ ƛƴ 5/9 ό Ґ млΦпрύ ǿƛǘƘ ŀ ŘƛǎǘŀƴŎŜ ƻŦ Ϥмо ) 

ǎŜǇŀǊŀǘƛƴƎ ǘƘŜƳΦ ¢ƘŜ ŦƻǊƳŀǘƛƻƴ ƛǎ ŜƴŜǊƎŜǘƛŎŀƭƭȅ ŀŎŎŜǎǎƛōƭŜΣ ƘƻǿŜǾŜǊΣ ǘƘŜ ƳŜŎƘŀƴƛǎƳ ƛǎ ŜȄǇŜŎǘŜŘ 
ǘƻ ōŜ ŎƻƴŎŜǊǘŜŘ ǿƘƛŎƘ ǿƻǳƭŘ ŦŀǾƻǊ ǘƘŜ ǎȅƴ ǇǊƻŘǳŎǘǎ ƻǾŜǊ ǘƘŜ ŀƴǘƛΦ 
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8. baw ǎǇŜŎǘǊŀ ƻŦ ǳƴƪƴƻǿƴ ŎƻƳǇƻǳƴŘǎ 
 
(R)-3-((1-methylpyrrolidin-2-yl)methyl)-5-vinyl-1H-indole (1ad) 

 

 
 
 

1H NMR spectrum of compound 1ad 

13C NMR spectrum of compound 1ad 



 
phenethyl(phenyl)selane (4aa) 
 

 

  

1H NMR spectrum of compound 4aa 

13C NMR spectrum of compound 4aa 



(2-chlorophenethyl)(phenyl)selane (4ab) 
 

 

  

1H NMR spectrum of compound 4ab 

13C NMR spectrum of compound 4ab 



(2-methoxyphenethyl)(phenyl)selane (4ac) 
 

 

  

1H NMR spectrum of compound 4ac 

13C NMR spectrum of compound 4ac 



(3-chlorophenethyl)(phenyl)selane (4ad) 
 

 

  

1H NMR spectrum of compound 4ad 

13C NMR spectrum of compound 4ad 



(3-bromophenethyl)(phenyl)selane (4ae) 
 

 

  

1H NMR spectrum of compound 4ae 

13C NMR spectrum of compound 4ae 



(3-methylphenethyl)(phenyl)selane (4af) 
 

 

  

1H NMR spectrum of compound 4af 

13C NMR spectrum of compound 4af 



(3-methoxyphenethyl)(phenyl)selane (4ag) 
 

 

 
 

 

1H NMR spectrum of compound 4ag 

13C NMR spectrum of compound 4ag 



(4-fluorophenethyl)(phenyl)selane (4ah) 
 

 

  

1H NMR spectrum of compound 4ah 

13C NMR spectrum of compound 4ah 



(4-methylphenethyl)(phenyl)selane (4ai) 
 

 

  

1H NMR spectrum of compound 4ai 

13C NMR spectrum of compound 4ai 



(4-methoxyphenethyl)(phenyl)selane (4aj) 
 

 

 
 

 

1H NMR spectrum of compound 4aj  

13C NMR spectrum of compound 4aj  



4-(2-(phenylselanyl)ethyl)benzoic acid (4ak)  

 
 

 

1H NMR spectrum of compound 4ak 

13C NMR spectrum of compound 4ak 



(4-nitrophenethyl)(phenyl)selane (4al) 

 

 
  

1H NMR spectrum of compound 4al 

13C NMR spectrum of compound 4al 



N,N-dimethyl-4-(2-(phenylselanyl)ethyl)aniline (4am) 

 
  

1H NMR spectrum of compound 4am 

13C NMR spectrum of compound 4am 



4-(2-(phenylselanyl)ethyl)benzonitrile (4an) 

 

1H NMR spectrum of compound 4an 

13C NMR spectrum of compound 4an 



(4-(2-(phenylselanyl)ethyl)phenyl)boronic acid (4ao) 

  

1H NMR spectrum of compound 4ao 

13C NMR spectrum of compound 4ao 



(3,4-dimethoxyphenethyl)(phenyl)selane (4ap) 
 

 

  

1H NMR spectrum of compound 4ap 

13C NMR spectrum of compound 4ap 



(2-(naphthalen-2-yl)ethyl)(phenyl)selane (4aq) 
 

 

 
 

 

1H NMR spectrum of compound 4aq 

13C NMR spectrum of compound 4aq 



4-(2-(phenylselanyl)ethyl)pyridine (4ar) 

 
  

1H NMR spectrum of compound 4ar  

13C NMR spectrum of compound 4ar 



2-(2-(phenylselanyl)ethyl)thiophene (4as) 

  

1H NMR spectrum of compound 4as 

13C NMR spectrum of compound 4as 



2-(2-(phenylselanyl)ethyl)benzofuran (4at) 

 

 
  

1H NMR spectrum of compound 4at 

13C NMR spectrum of compound 4at 



5-(2-(phenylselanyl)ethyl)-1H-indole (4au)

 
  

1H NMR spectrum of compound 4au 

13C NMR spectrum of compound 4au 



octyl(phenyl)selane (4av) 
 

 

  

1H NMR spectrum of compound 4av 

13C NMR spectrum of compound 4av 



(°)-phenyl(2-phenylpropyl)selane (4aw) 
 

 

  

1H NMR spectrum of compound 4aw 

13C NMR spectrum of compound 4aw 



(°)-phenyl(2-phenylbutyl)selane (4ax) 
 

 

 
 

 

1H NMR spectrum of compound 4ax 

13C NMR spectrum of compound 4ax 



(°)-(2,2-diphenylethyl)(phenyl)selane (4ay) 
 

 

  

1H NMR spectrum of compound 4ay 

13C NMR spectrum of compound 4ay 



(°)-phenyl(1-phenylpropan-2-yl)selane (4az) 
 

 

 
 

 

1H NMR spectrum of compound 4az 

13C NMR spectrum of compound 4az 



(2,3-dihydro-1H-inden-2-yl)(phenyl)selane (4aaa) 
 

 

 
 

 

1H NMR spectrum of compound 4aaa 

13C NMR spectrum of compound 4aaa 



(°)-phenyl(1,2,3,4-tetrahydronaphthalen-2-yl)selane (4aab) 
 

 

 
 

  

1H NMR spectrum of compound 4aab 

13C NMR spectrum of compound 4aab 



(°)-phenyl(1,2,3,4-tetrahydronaphthalen-2-yl)sulfane (8aab)

 
 

 
 
 

1H NMR spectrum of compound 8aab 

13C NMR spectrum of compound 8aab 



(E)-phenyl(4-phenylbut-3-en-1-yl)selane (4aac) 
 

 

  

1H NMR spectrum of compound 4aac 

13C NMR spectrum of compound 4aac 



(R)-3-((1-methylpyrrolidin-2-yl)methyl)-5-(2-(phenylselanyl)ethyl)-1H-indole (4aad) 
 

 

1H NMR spectrum of compound 4aad 

13C NMR spectrum of compound 4aad 



(±)-phenyl((2R,3R)-3-phenylbutan-2-yl)selane (4aae) 
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1H NMR spectrum of compound 4aae 

13C NMR spectrum of compound 4aae 



phenethyl(p-tolyl)selane (4ba) 
 

 

1H NMR spectrum of compound 4ba 

13C NMR spectrum of compound 4ba 



(4-chlorophenyl)(phenethyl)selane (4ca) 

  
 
  

1H NMR spectrum of compound 4ca 

13C NMR spectrum of compound 4ca 



naphthalen-1-yl(phenethyl)selane (4da) 

  
 

1H NMR spectrum of compound 4da 

13C NMR spectrum of compound 4da 


