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1. General comments

All reactions were carried out in the Schlenk tube under argon atmosphere and few of the
styrenes and alkenes were synthesized from corresponding starting materials. DAST
(diethylaminosulphurtrifluoride), CF;TMS, and BF;-OEt, was procured from Spectrochem,
DIPEA (diisopropylethylamine) and all the used solvents were purchased from Avra and
dried over either CaH, or Na metal followed by stored with 4A molecular sieves under argon
atmosphere, DIPEA stored with KOH under argon atmosphere. All the substituted diaryl
diselenides were synthesized from corresponding aryl iodides in presence of catalytic Cul and
1,10-Phenanthrolene.! Column chromatography was performed using Rankem silicagel (100-
200 mesh) and ethylacetate-hexanes with various percentage of polarity depending on the

nature of the substrate as an eluent, unless otherwise specified.

2. Analytical methods

NMR data were recorded on Bruker DPX 400 and AVC 500 MHz spectrometers. *C, 'H,
spectra were referenced to signals of deutero solvents and residual protonated solvents,
respectively, in case of 'F NMR, spectra were calibrated to signal of hexafluorobenzene
(—164.9 ppm). HRMS were recorded using electron spry ionization (ESI) method on a Q-
TOF Micro with lock spray source. Melting points are uncorrected. GCMS were recorded by
using Agilent Technologies 7820A GC and 5977E MSD system with DB5-MS (30m X
0.25mm, 0.25 Micron) as following, 60 °C (3min) — 220 °C(1min) — 260 °C(2min) [Ramp-1,
6 °C/min and Ramp-2, 20 °C/min].

3. General procedure for the synthesis of diaryl diselenides (2)

Se, Cs,COg, (n-But)4NF

| 2CO3 4

R{j/ CuCly 1,10Phen S,
= H,0, 120 °C, 24 h RT

2

Aryl iodide (1.0 mmol, 1.0 equiv.), Se powder (237 mg, 3.0 mmol, 3.0 equiv.), Cs,CO;3
(325.8 mg, 1.0 mmol, 1.0 equiv.), CuCl, (27 mg, 0.2 mmol, 20 mol%), and 1,10-Phen (36
mg, 0.2 mmol, 20 mol%) was mixed together in the pressure tube followed by the addition of
IM solution of (n-But),NF (0.2 mL, 0.2 mmol, 20 mol%) in THF. Finally, distilled water was

added—and—the—mixture—was—stirred at 120 °C for 24 h. After completion of reaction, the
1'Z.Li, F. Ke, H. Deng, H. Xu, H. Xiang and X. Zhou, Org. Biomol. Chem., 2013, 11, 2943-2946.



mixture was diluted with EtOAc and filtered via celite then the immiscible solution was
further diluted with sufficient amount of EtOAC and washed with water followed by NaCl
solution. The combined organic layer was dried over Na,SO, and concentrated under reduced
pressure. Consiquitly, purified with column chromatography with EtOAOc and Hexane as

eluent.
4. Characteristics of isolated diaryl diselenides

1,2-Bis(4-methylphenyl)diselane!: Yellow liquid; yield: 65% (111 mg); '"H NMR (400
s, MHz, CDCl, 24 °C): 6 7. (d, 2H, J = 8.0 Hz, HAr), 6.08 (d, 2H, J =

/©/ 8.0 Hz, HAr), 2.33 (s, 3H, CHs); 3C{'H} NMR (100 MHz, CDCl,,
H3C 24 °C): 0 160.1 (C), 135.5 (CH), 122.0 (C), 115.3 (CH), 55.4 (CH,).

1,2-Bis(4-methoxyphenyl)diselane!: Yellow liquid; yield: 74% (138.3 mg); 'H NMR (400
- MHz, CDCls, 24 °C): 6 7.49 (d, 2H, J = 8.8 Hz, HAr), 6.80 (d,
/©/ 2| 2, J= 8.8 Hz, HAr), 3.79 (s, 3H, OCH3); 3C{!H} NMR (100
MeO MHz, CDCl3, 24 °C): 6 160.1 (C), 135.5 (CH), 122.0 (C), 115.3
(CH), 55.4 (OCH3).
1,2-Bis(4-methylphenyl)diselane!: Yellow liquid; yield: 49% (85.7 mg); 'H NMR (400
s} | MHz CDCL, 24°C): 67,53, (d, 2H, /= 8.3 He, HA), 7.22 (d, 2H,
/©/ 21 J =83 Hz, HAr); BC{'H! NMR (100 MHz, CDCl;, 24 °C): 6
Cl 139.2 (CH), 133.5 (CH), 122.3 (C), 115.3 (C).

1,2-Bis(4-methylphenyl)diselane!: Yellow liquid; yield: 52% (91 mg); '"H NMR (400 MHz,
s, CDCls, 24 °C): 6 7.44. (d, 2H, J = 8.6 Hz, HAr), 6.95 (d, 2H, J = 8.8

/©/ Hz, HAr); 3C{'H} NMR (100 MHz, CDCls, 24 °C): 6 139.0 (CH),
F 133.4 (CH), 122.1 (C), 92.0 (C).

1,2-Bis(2-methoxyphenyl)diselane!: Yellow liquid; yield: 54% (100 mg); 'H NMR (400
so MHz, CDCls, 24 °C): 6 7.54 (dd, 1H, J = 7.7, 1.5 Hz, HAT), 7.20 (td, 1H,
@ 2| J=17.6,1.6 Hz, HAY), 6.86 (td, 1H, J= 7.5, 1.5 Hz, HAr), 6.81 (d, 1H, J
OMe | = 8.1 Hz, HAr), 3.90 (s, 3H, OCH;); 3C{'H} NMR (100 MHz, CDCl,,
24 °C): ¢ 156.9 (C), 130.7 (CH), 128.3 (CH), 122.0 (CH), 118.8 (C),

110.2 (CH), 56.0 (OCH3).




1,2-Bis(3-methoxyphenyl)diselane!: Yellow liquid; yield: 59% (110 g); 'H NMR (400
MHz, CDCls, 24 °C): 6 7.21-7.14 (m, 3H, HAr), 6.77 (d, 1H, J =
MeO Se—)-
\©/ 2| 7.4 Hz, HAr), 3.75 (s, 3H, OCHs); C{'H} NMR (100 MHz,
CDCls, 24 °C): § 159.9 (C), 131.9 (CH), 130.0 (CH), 123.6 (CH),
116.6 (CH), 113.9 (CH), 55.4 (OCH3).

5. General procedure for bifunctionalization of alkenes

SCF4
X Se), AgSCF., BF4-OEt,
R + R2 > Se
CHsCN, rt, 1h R @Rz
1 2

3

Diaryldiselenide (0.24 mmol, 1.0 equiv.) followed by AgSCF; (50 mg, 0.24 mmol, 1.0
equiv.) was transferred to the oven dried 10 ml Schlenk tube which fitted is with rubber
septum, under “Ar” atmosphere. The Schlenk flask was evacuated and refilled with Argon for
several times to make complete argon atmosphere in the Schlenk tube. To the mixture
acetonitrile (0.24M, 1 mL) followed by styrene (0.48 mmol, 2.0 equiv.) was added to the
reaction mixture and stirred for 15 min at room temperature. Then, 0.3 ml of 0.8 M solution
of BF;-OEt, (0.24 mmol, 1.0 equiv.) in acetonitrile was added drop wise to the reaction
mixture over the period of 5 min. After 1 hour at room temperature, the mixture was filtered
via celite then the filtrate was concentrated under reduced pressure and purified on silica gel
with pure hexane as elutent (Note: Same reaction procedure was followed for the synthesis of

all substrate).



6. Optimization of reaction conditions

AgSCF, SCF3
O/\ N Ph/Se‘s/Ph Activator SePh
€  Solvent, rt, 1h
1a 2a 3a
Entry Activator (X equiv) Solvent  Yield (%)

1 Cul (0.2) CH;CN nr
2 CuBr (0.2) CH;CN nr
3 PdCl, (0.2) CH;CN nr
4 aq HCI (0.2) CH;CN nr
5 aq H,S04 (0.2) CH;CN nr
6 BF;-OEt, (1.0) CH;CN 44

7 BF;-OEt, (1.0) DCE <5%
8 BF;-OEt; (1.0) DCM 20
9 BF;-OEt, (1.0) THF 20

104 BF;-OEt, (1.0) DMF <5%
11¢ BF;-OEt, (2.0) CH;CN 40
12 BF;-OEt; (0.5) CH;CN 26
13 BF;-OEt; (0.2) CH;CN 24
14¢ BF;-OEt, (1.0) CH;CN 48
154 BF;-OEt, (1.0) CH;CN 20
16¢ BF;-OEt; (1.0) CH;CN 96

aReaction conditions: Styrene 1 (0.24 mmol, 1.0 equiv.), diselenide 2 (0.24 mmol, 1.0
equiv.), AgSCF; (0.24 mmol, 1.0 equiv.), BF;-OEt, (0.24 mmol, 1.0 equiv.), Solvent
(0.24M), rt, 1h. YIsolated yield, °Reaction at 50 C, 905 equivalent of styrene, ©2.0
equivalent of styrene.

7. Characteristics of isolated bifunctionalized compound (3 & 6)

(1-Phenyl-2-(phenylselanyl)ethyl)(trifluoromethyl)sulfane (3a): Yellow liquid; yield: 90%
SCF, (78.1 mg); IR (CH;Cl): 2926, 1477, 1110, 1023, 736, 694 cm™';
Se 'H NMR (500 MHz, CDCls, 24 °C): 6 7.45-7.39 (m, 2H, HAr),
©)\/ O 7.35-7.29 (m, 3H, HAr), 7.29-7.21 (m, 5H, ArH), 4.50 (dd, 1H, J
=10.6, 5.1 Hz, CH), 3.56 (dd, 1H, J = 12.5, 5.1 Hz, CH,), 3.44

(dd, 1H, J = 12.5, 10.6 Hz, CH,); 3C{'H} NMR (125 MHz, CDCls, 24 °C): § 138.4 (C),
133.5 (CH), 130.4 (q, J = 308.5 Hz, SCF3), 129.4 (CH), 129.2 (C), 129.0 (CH), 128.6 (CH),
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127.8 (CH), 127.7 (CH), 49.3 (CH), 33.7 (CH,). '°F NMR (470 MHz, CDCl;, 24 °C): 6 —42.9
(s, 3F, SCF;). ”7Se NMR (95.4 MHz, CDCl;, 24 °C): ¢ —307.14 (Se); GC/MS (m/z): 362.0
(M), 205.0 (M—PhSe), 157.0 (PhSe), 77.0 (Ph); HRMS: calcd. for C;sH3F;SSe+H: 362.9928;
found: 362.9919.

(2-(Phenylselanyl)-1-(p-tolyl)ethyl)(trifluoromethyl)sulfane (3b): Yellow liquid; yield:
92% (82.9 mg); IR (CH;Cl): 3057, 3026, 2925, 1110, 739,
Se 691 cm™'; "H NMR (500 MHz, CDCl;, 24 °C): 6 7.46-7.39

O (m, 2H, HAr), 7.29-7.21 (m, 3H, HAr), 7.16-7.09 (m, 4H,
ArH), 4.48 (dd, 1H, J = 10.8, 5.0 Hz, CH), 3.54 (dd, 1H, J
= 12.5, 5.0 Hz, CH,), 3.44 (dd, 1H, J = 12.5, 10.8 Hz, CH,), 2.33 (s, 3H, CHj3); 3C{'H}
NMR (125 MHz, CDCls, 24 °C): 6 138.5 (C), 135.2 (C), 133.5 (CH), 130.8 (q, J = 308.4 Hz,
SCF3;), 139.7 (CH), 129.3 (CH), 129.2 (C), 127.6 (CH), 127.5 (CH), 49.0 (CH), 33.8 (CH,),
21.3 (CH3); 9F NMR (470 MHz, CDCls, 24 °C): 6 —42.8 (s, 3F, SCF3); GC/MS (m/z): 376.0
(M), 275.1 (M-SCF3), 219.1 (M—PhSe), 157.0 (PhSe), 91.1 (Ph-CH,-) 77.0 (Ph); HRMS:
calcd. for Ci¢HsF3SSe+H: 377.0085; found: 377.0093.

SCF;,

Me

(1-(4-(tert-Butyl)phenyl)-2-(phenylselanyl)ethyl)(trifluoromethyl)sulfane (3c): Yellow
SCF, liquid; yield: 75% (75.2 mg); IR (CH;Cl): 3064, 2926,
Se 2855, 1242, 1150, 1111, 739, 691 cm™'; '"H NMR (500
O MHz, CDCls, 24 °C): 0 7.40 (dd, 2H, J = 7.3, 1.5 Hz,
HAr), 7.31 (d, 2H, J = 8.4 Hz, HAr), 7.25-7.20 (m, 3H,
ArH), 7.16 (d, 2H, J = 8.3 Hz, HAr), 4.51 (dd, 1H, J=10.5, 5.0 Hz, CH), 3.56 (dd, 1H, J =
12.6, 5.0 Hz, CH,), 3.48 (dd, 1H, J=12.6, 10.5 Hz, CH,), 1.30 (s, 9H, CH3); *C{'H} NMR
(125 MHz, CDCl;, 24 °C): ¢ 151.6 (C), 135.0 (C), 133.5 (CH), 130.4 (q, J = 308.4 Hz,
SCF3), 129.4 (C), 129.3 (CH), 127.6 (CH), 127.4 (CH), 125.9 (CH), 49.2 (CH), 34.7 (CH,),
34.0 (C), 31.4 (CH3); 'F NMR (470 MHz, CDCls, 24 °C): 6 —42.9 (s, 3F, SCF3); HRMS:
calcd. for CioH,F3SSe+H: 419.0554; found: 419.0564.

'Bu

(1-(3,4-Dimethoxyphenyl)-2-(phenylselanyl)ethyl)(trifluoromethyl)sulfane (3d): Yellow

r SCF N liquid; yield: 82% (82.9 mg); IR (CH;CI): 2926, 2853,
3

24 °C): § 7.44-7.38 (m, 2H, HAr), 7.29-7.19 (m, 3H,
HAr), 6.83-6.77 (m, 2H, ArH), 6.72 (s, 1H, ArH), 4.49

Se : 1264, 1144, 1111, 739 cm™'; 'H NMR (500 MHz, CDCls,

MeO

OMe




(dd, 1H, J = 10.9, 4.9 Hz, CH), 3.87 (s, 3H, OCHs), 3.83 (s, 3H, OCHs;), 3.57 (dd, 1H, J =
12.5, 4.9 Hz, CH,), 3.45 (dd, 1H, J=12.5, 10.9 Hz, CH,); *C{'H} NMR (125 MHz, CDCl;,
24 °C): 0 149.2 (C), 133.5 (CH), 130.6 (q, J = 308.7 Hz, SCF3), 130.4 (C), 129.9 (C), 129.2
(CH), 128.8 (C), 127.6 (CH), 120.3 (CH), 111.2 (CH), 110.7 (CH), 56.0 (OCH3), 49.4 (CH),
33.9 (CHy); 'F NMR (470 MHz, CDCls, 24 °C): 6 —42.8 (s, 3F, SCF3); GC/MS (m/z): 422.0
M), 321.1 (M-SCF;), 265.1 (M—-PhSe), 157.0 (PhSe), 77.0 (Ph); HRMS: calcd. for
Ci7H,7F;30,SSe+Na: 444.9959; found: 444.9951.

(1-(3-Chlorophenyl)-2-(phenylselanyl)ethyl)(trifluoromethyl)sulfane (3¢): Yellow liquid;
SCE yield: 76% (72.2 mg); IR (CH;3Cl): 3066, 2925, 1575, 1476,

3
Cl Se : 1431, 737, 689 cm™!; 'TH NMR (500 MHz, CDCl;, 24 °C): 6

7.47-7.36 (m, 2H, HAr), 7.28-7.20 (m, 6H, HAr), 7.14-7.1

(m, 1H, ArH), 4.44 (dd, 1H, J=10.6, 5.2 Hz, CH), 3.53 (dd,
1H, J=12.7,5.2 Hz, CH,), 3.37 (dd, 1H, J=12.7, 10.6 Hz, CH,); *C{'H} NMR (125 MHz,
CDCls, 24 °C): 0 140.5 (C), 134.8 (C), 133.7 (CH), 131.4 (C), 130.7 (q, J = 308.7 Hz, SCF3),
130.2 (CH), 129.4 (CH), 128.8 (CH), 128.0 (CH), 127.9 (CH), 126.0 (CH), 48.9 (CH), 33.3
(CH,); 'F NMR (470 MHz, CDCl;, 24 °C): 0 —42.8 (s, 3F, SCF3); GC/MS (m/z): 396.0 (M),
295.0 (M-SCF3), 239.0 (M-PhSe), 157.0 (PhSe), 77.0 (Ph); HRMS: calcd. for
C,5H,CIF;SSe+H: 396.9538; found: 396.9529.

(1-(4-Bromophenyl)-2-(phenylselanyl)ethyl)(trifluoromethyl)sulfane (3f): Yellow liquid,
yield: 84% (88.6 mg); IR (CH;Cl): 2926, 2855, 1240, 1150,
Se : 1111, 739, 691 cm™!; "H NMR (500 MHz, CDCl;, 24 °C): 6

SCF,

7.44-7.36 (m, 4H, HAr), 7.30-7.20 (m, 3H, HAr), 7.10-7.09
(d, 2H, J = 8.5 Hz, ArH), 4.45 (dd, 1H, J = 10.7, 5.0 Hz,
CH), 3.53 (dd, 1H, J = 12.7, 5.0 Hz, CH,), 3.46 (dd, 1H, J = 12.7, 10.7 Hz, CH,); BC{'H}
NMR (125 MHz, CDCls, 24 °C): 6 137.5 (C), 133.6 (CH), 132.0 (CH), 130.8 (q, J = 308.8
Hz, SCF;), 129.5 (CH), 129.4 (CH), 128.8 (C), 127.8 (CH), 122.6 (C), 48.8 (CH), 33.4
(CH,); F NMR (470 MHz, CDCl;, 24 °C): 0 —42.8 (s, 3F, SCF3); GC/MS (m/z): 440.0 (M),
339.0 (M—-SCF3), 283.0 (M—PhSe), 157.0 (PhSe), 155.0 (C¢H4Br), 77.0 (Ph); HRMS: calcd.
for CsH;,BrF;SSe+H: 440.9033; found: 440.9026.

Br

(1-(3-Bromophenyl)-2-(phenylselanyl)ethyl)(trifluoromethyl)sulfane (3g): Yellow liquid,
yield: 72% (75.9 mg); IR (CH;Cl): 3066, 2925, 1575,

SCF,

Br\©)\/8e O :




1476, 1431, 737, 689 cm™!; 'H NMR (500 MHz, CDCl;, 24 °C): § 7.45-7.38 (m, 3H, HAr),
7.36 (s, 1H, ArH), 7.30-7.21 (m, 3H, HAr), 7.21-7.13 (m, 2H, ArH), 4.43 (dd, 1H, J = 10.5,
5.2 Hz, CH), 3.52 (dd, 1H, J = 12.8, 5.2 Hz, CH,), 3.36 (dd, 1H, J = 12.8, 10.5 Hz, CH,);
BC{'H} NMR (125 MHz, CDCl;, 24 °C): 6 140.8 (C), 133.7 (CH), 131.7 (CH), 130.9 (CH),
130.4 (CH), 130.3 (q, J = 308.3 Hz, SCF3), 129.4 (CH), 128.8 (CH), 127.9 (CH), 126.5 (CH),
122.9 (C), 48.8 (CH), 33.3 (CH); 'F NMR (470 MHz, CDCl3, 24 °C): 6 —42.8 (s, 3F, SCF3);
GC/MS (m/z): 440.0 (M), 339.0 (M—SCF3), 283.0 (M—PhSe), 157.0 (PhSe), 155.0 (C¢H4Br),
77.0 (Ph); HRMS: calcd. for C,sH,BrF;SSe+H: 440.9033; found: 440.9024.

(1-(Naphthalen-2-yl)-2-(phenylselanyl)ethyl)(trifluoromethyl)sulfane (3h): Yellow liquid;

SCF, yield: 73% (72.1 mg); IR (CH;Cl): 2962, 2926, 1684,

Se 1284, 709 cm™!; 'TH NMR (500 MHz, CDCls, 24 °C): o

\© 7.83-7.75 (m, 3H, HAr), 7.67 (d, 1H, J = 1.4 Hz, ArH)

7.52-7.42 (m, 2H, HAr), 7.40-7.37 (m, 2H, ArH), 7.34

(dd, 1H, J= 8.3, 1.9 Hz, ArH), 7.24-7.16 (m, 3H, ArH), 4.68 (dd, 1H, J=10.6, 5.2 Hz, CH),

3.63 (dd, 1H, J=12.7, 5.2 Hz, CH,), 3.55 (dd, 1H, J = 12.7, 10.6 Hz, CH,); C{'H} NMR

(125 MHz, CDCl;, 24 °C): ¢ 135.5 (C), 133.5 (CH), 133.3 (CH), 133.2 (C), 131.5 (C), 130.6

(g, J = 308.5 Hz, SCF3), 129.3 (CH), 129.1 (C), 129.0 (CH), 128.1 (CH), 127.8 (CH), 127.7

(CH), 127.2 (CH), 126.6 (CH), 125.1 (CH), 49.6 (CH), 33.5 (CH,); ""F NMR (470 MHz,

CDCl;, 24 °C): 0 —42.8 (s, 3F, SCF3); GC/MS (m/z): 412.0 (M), 311.0 (M—-SCF3), 255.0 (M—

PhSe), 157.0 (PhSe), 77.0 (Ph); HRMS: calcd. for C,9H;sF;SSe+H: 413.0085; found:
413.0074.

(2-(Phenylselanyl)-1-(o-tolyl)ethyl)(trifluoromethyl)sulfane (3i): Yellow liquid; yield:
88% (79.4 mg); IR (CH;CI): 3069, 2926, 1477, 1438, 1147,
Se 1111, 737, 692 cm™'; 'H NMR (500 MHz, CDCl;, 24 °C): 6

\© 7.44-7.38 (m, 4H, HAr), 7.27-7.20 (m, 4H, HAr), 7.20-7.13 (m,
3H, ArH), 4.47 (dd, 1H, J=10.5, 5.5 Hz, CH), 3.62 (dd, 1H, J =
12.6, 5.5 Hz, CH,), 3.47 (dd, 1H, J = 12.6, 10.5 Hz, CH,); BC{!H} NMR (125 MHz, CDCls,
24 °C): 0 136.5 (C), 135.9 (CH), 133.3 (CH), 131.0 (CH), 130.5 (q, J = 308.2 Hz, SCF;),
129.3 (CH), 129.1 (C), 128.4 (CH), 127.6 (CH), 126.8 (C), 126.6 (CH), 44.5 (CH), 33.2
(CH»); 'F NMR (470 MHz, CDCls, 24 °C): 6 —43.0 (s, 3F, SCF3); GC/MS (m/z): 376.0 (M),
275.0 (M—-SCF3), 219.1 (M—PhSe), 157.0 (PhSe), 91.1 (CH3C¢Hy), 77.0 (Ph); HRMS: calcd.
for CcH;5F5SSe+H: 377.0085; found: 377.0077.

Me SCF3
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(1-Phenyl-2-(p-tolylselanyl)ethyl)(trifluoromethyl)sulfane (3j): Yellow liquid; yield: 70%
SCF, (63.0 mg); IR (CH;Cl): 2924, 2855, 1110, 758, 699 cm™;
Se 'H NMR (500 MHz, CDCl;, 24 °C): ¢ 7.38-7.28 (m, 5H,
©)\/ \©\Me HAr), 7.25 (dd, 2H, J = 7.5, 1.7 Hz, HAr), 7.06 (d, 2H, J =
7.9 Hz, ArH), 4.48 (dd, 1H, J=10.2, 5.1 Hz, CH), 3.51 (dd,
1H, J=12.5, 5.1 Hz, CH,), 3.40 (dd, 1H, J=12.5, 10.2 Hz, CH,), 2.33 (CH3); BC{'H} NMR
(125 MHz, CDCl;, 24 °C): ¢ 138.5 (C), 137.9 (C), 133.9 (CH), 130.3 (q, J = 308.8 Hz,
SCF3;), 130.1 (CH), 128.9 (CH), 128.6 (CH), 127.8 (CH), 125.3 (C), 49.3 (CH), 33.9 (CH,),
27.2 (CH3); '9F NMR (470 MHz, CDCls, 24 °C): 6 —42.8 (s, 3F, SCF3); GC/MS (m/z): 376.0
(M), 205.0 (M—CH;C¢H4Se), 171.0 (CH3C¢H4Se), 91.1 (Ph-CH,;-), 77.0 (Ph); HRMS: calcd.
for C;¢H;5F3SSe+H: 377.0085; found: 377.0091.

(2-((4-Methoxyphenyl)selanyl)-1-phenylethyl)(trifluoromethyl)sulfane  (3k):  Yellow
SCF, liquid; yield: 81% (76.1 mg); IR (CH;Cl): 2934, 2843,

Se 1247, 1111, 1031, 825, 700 cm™!; '"H NMR (500 MHz,

©)\/ \©\0Me CDCl3, 24 °C): 6 7.36 (d, 2H, J = 8.8 Hz, ArH), 7.35-7.28
(m, 3H, HAr), 7.27-7.22 (m, 2H, HAr), 6.79 (d, 2H, J =
9.0 Hz, ArH), 4.40 (dd, 1H, J = 10.5, 5.4 Hz, CH), 3.80 (s, 3H, OCHs), 3.45 (dd, 1H, J =
12.4, 5.4 Hz, CH,), 3.36 (dd, 1H, J=12.4, 10.5 Hz, CH,); *C{'H} NMR (125 MHz, CDCl;,
24 °C): 6 159.8 (C), 137.5 (C), 136.2 (CH), 130.8 (q, J = 308.8 Hz, SCF3), 128.9 (CH), 128.5
(CH), 127.8 (CH), 119.0 (C), 115.0 (CH), 55.4 (OCH;), 49.3(CH), 34.5 (CH,); '°F NMR
(470 MHz, CDCl;, 24 °C): 6 —42.8 (s, 3F, SCF3); GC/MS (m/z): 392.0 (M), 291.0 (M—SCF;),

205.1, 187 (CH3Ce¢H4Se), 107.1 (CH3;0C¢Hy), 77.0 (Ph); HRMS: caled. for
C6H;5F30SSe+H: 393.0034; found: 393.0044.

(2-((4-Chlorophenyl)selanyl)-2-phenylethyl)(trifluoromethyl)sulfane (31): Yellow liquid;
SCF, yield: 51% (48.4 mg); IR (CH;3Cl): 3033, 2927, 1474, 1149,

7.35-7.27 (m, SH, HAr), 7.26-7.15 (m, 4H, HAr), 4.48 (dd,
1H, J = 10.5, 5.1 Hz, CH), 3.54 (dd, 1H, J = 12.6, 5.1 Hz,
CH,), 3.48 (dd, 1H, J = 12.6, 10.5 Hz, CH,); 3C{'H} NMR (125 MHz, CDCls, 24 °C): &
138.1 (C), 134.9 (CH), 134.1 (C), 130.3 (q, J = 308.4 Hz, SCF5), 129.4 (CH), 129.0 (CH),
128.7 (CH), 127.7 (CH), 127.3 (C), 49.4 (CH), 34.1 (CH,); 9F NMR (470 MHz, CDCl,, 24
°C): § —42.9 (s, 3F, SCF3); GC/MS (m/z): 396.0 (M), 295.0 (M-SCF3), 205.1 (M-CIPhSe),

Se\©\ 1109, 758, 699 cm™!; 'H NMR (500 MHz, CDCl;, 24 °C): ¢
Cl
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191.0 (CIPhSe), 111.0 (PhCI-), 77.0 (Ph); HRMS: calcd. for C;sH,CIF;SSe+H: 396.9538;
found: 396.9530.

(2-((4-Fluorophenyl)selanyl)-1-phenylethyl)(trifluoromethyl)sulfane (3m): Yellow liquid,
SCF, yield: 55% (50.1 mg); IR (CH3Cl): 3033, 2927, 1585, 1487,

Se 1229, 1110, 826, 758, 699 cm~!; 'H NMR (500 MHz, CDCls,

\©\F 24 °C): 6 7.43-7.35 (m, 2H, HAr), 7.35-7.28 (m, 3H,
HAr),7.28-7.20 (m, 2H,ArH), 6.93 (t, 2H, J = 8.1 Hz, ArH),
4.47 (dd, 1H, J = 10.5, 5.2 Hz, CH), 3.50 (dd, 1H, J = 12.6, 5.2 Hz, CH,), 3.47 (dd, 1H, J =
12.6, 10.5 Hz, CH,); *C{'H} NMR (125 MHz, CDCl;, 24 °C): ¢ 138.2 (C), 136.3 (C), 136.2
(CH), 130.3 (q, J = 308.7 Hz, SCF3), 129.0 (CH), 128.7 (CH), 127.8 (CH), 116.6 (CH), 116.4
(C), 49.4 (CH), 34.5 (CHy); 'F NMR (470 MHz, CDCls, 24 °C): 0 —42.9 (s, 3F, SCF3), 116.7
(Ar-F); GC/MS (m/z): 380.0 (M), 279.0 (M-SCF3;), 205.1 (M—FPhSe), 175.0 (FPhSe), 95
(PhF-), 77.0 (Ph); HRMS: calcd. for CsH,F;SSe+H: 380.9834; found: 380.9844.

(3-(2-Methoxyphenyl)-1-phenylpropyl)(trifluoromethyl)sulfane (3n): Yellow liquid;

SCF,4 OMe | VYield: 55% (51.7 mg); IR (CH;CD): 2961, 2935, 1240, 1054,

Se 748 cm~!'; 'TH NMR (500 MHz, CDCl3, 24 °C): 6 7.34-7.29 (m,

3H, ArH), 7.27-7.23 (m, 2H, HAr), 7.16 (t, 1H, J = 8.1 Hz,

ArH), 7.00 (dt, 1H, J= 7.6, 1.0 Hz, ArH), 6.95 (dd, 1H, J= 2.5,

1.7 Hz, ArH), 6.8 (m, 1H, ArH), 4.52 (dd, 1H, J = 10.7, 5.2 Hz, CH), 3.78 (s, 3H, OCH,),

3.58 (dd, 1H, J = 12.6, 5.2 Hz, CH,), 3.45 (dd, 1H, J = 12.6, 10.7 Hz, CH,); C{'H} NMR

(125 MHz, CDCls, 24 °C): ¢ 159.9 (C), 138.4 (C), 130.1 (CH), 130.3 (q, J = 308.9 Hz,

SCF3;), 128.9 (CH), 128.6 (CH), 127.9 (C), 127.8 (CH), 125.5 (CH), 120.56 (C), 118.5 (CH),

113.7 (CH), 55.4 (OCH3), 49.3 (CH), 33.6 (CH,); '°F NMR (470 MHz, CDCl;, 24 °C): 6 —
42.9 (s, 3F, SCF3); HRMS: calcd. for C,¢H;sF;0SSe+Na: 414.9853; found: 414.9847.

5-((2-Phenyl-2-((trifluoromethyl)thio)ethyl)selanyl)benzo[d][1,3]dioxole (30): Yellow
SCF, liquid; yield: 73% (71.1 mg); IR (CHsCl): 2926, 1476,

Se o) 1233, 1109, 1039, 757, 698 cm™!'; 'H NMR (500 MHz,

\©:O> CDCl;, 24 °C): ¢ 7.35-7.28 (m, 3H, HAr), 7.26-7.22 (m,

2H, HAr), 6.93 (dd, 1H, J= 7.8, 1.7 Hz, ArH), 6.88 (d, 1H,

J=1.8 Hz, ArH), 6.69 (d, 1H, J = 10.4 Hz, ArH), 5.06 (s, 2H, -CH,- 4.48 (dd, 1H, J = 10.5,
5.2 Hz, CH), 3.46 (dd, 1H, J = 12.6, 5.2 Hz, CH,), 3.37 (dd, 1H, J = 12.6, 10.5 Hz, CH,);
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BC{'H} NMR (125 MHz, CDCls, 24 °C): ¢ 148.1 (C), 148.0 (C), 138.4 (C), 1303 (q, J =
308.7 Hz, SCF3), 128.9 (CH), 128.7 (CH), 128.6 (CH), 127.8 (CH), 120.1 (C), 114.9 (CH),
109.2 (CH), 101.4 (CH;), 49.4 (CH), 34.7 (CH,); '°F NMR (470 MHz, CDCls, 24 °C): 6 —
42.8 (s, 3F, SCF3); GC/MS (m/z): 406.0 (M), 205.0, 201 (Ar-Se), 121, 77.0 (Ph); HRMS:
calcd. for Ci4H4F;0,SSe+H: 406.9826; found: 406.9820.

(2-((3-Methoxyphenyl)selanyl)-1-phenylethyl)(trifluoromethyl)sulfane  (3p): Yellow
liquid; yield: 79% (74.3 mg); IR (CH;Cl): 2934, 2835,

SCF,

24 °C): 6 7.36-7.27 (m, 3H, ArH), 7.27-7.23 (m, 2H,
HAr), 7.16 (t, 1H, J= 8.0 Hz, ArH), 7.00 (dt, 1H, J= 7.6,
1.0 Hz, ArH), 6.95 (dd, 1H, J = 2.5, 1.7 Hz, ArH), 6.8 (ddd, 1H, J = 8.2, 2.5, 0.8 Hz, ArH),
4.52 (dd, 1H, J = 10.7, 5.2 Hz, CH), 3.78 (s, 3H, OCH3;), 3.58 (dd, 1H, J = 12.6, 5.2 Hz,
CH,), 3.45 (dd, 1H, J = 12.6, 10.7 Hz, CH,); *C{'H} NMR (125 MHz, CDCl;, 24 °C):
159.9 (C), 138.3 (C), 130.1 (CH), 130.3 (q, J = 308.9 Hz, SCF3), 128.9 (CH), 128.6 (CH),
127.9 (C), 127.8 (CH), 125.4 (CH), 118.5 (CH), 113.7 (CH), 55.4 (OCHs;), 49.3 (CH), 34.6
(CH,); '%F NMR (470 MHz, CDCls, 24 °C): 6 —42.9 (s, 3F, SCF3); GC/MS (m/z): 392.1(M),
291.0 (M—MeOPhSe), 187.0 (MeOPhSe), 107.1 (MeOPh-) 77.0 (Ph); HRMS: calcd. for
Ci6H;5F;0SSe+H: 393.0034; found: 393.0042.

Se : OMe| 1111,1039, 773, 694 cm~!; 'H NMR (500 MHz, CDCls;,

(3-(Phenylselanyl)-1,2,3,4-tetrahydronaphthalen-2-yl)(trifluoromethyl) sulfane (6a):
SCF, Yellow liquid; yield: 77% (71.7 mg); IR (CH3Cl): 3064, 2925, 2852,
E;(:[ 1260, 1148, 1112, 740, 691cm™'; '"H NMR (400 MHz, CDCl;, 24

SePh ) o). §7.59 (d, 2H, J = 7.7, HAr), 7.30-7.15 (m, 3H, HAr), 7.20-7.13
(m, 2H, ArH), 7.11-7.03 (m, 2H, ArH), 4.0-3.93 (m 1H, CH), 3.8-3.83 (m, 1H, CH) 3.78 (dd,
1H, J=17.5, 5.3 Hz, CH,), 3.59 (dd, 1H, J = 18.0, 5.6 Hz, CH,), 3.05 (dd, 1H, J = 18.0, 3.1
Hz, CH,), 2.98 (d, 1H, J = 17 Hz, CH,); BC{'H} NMR (100 MHz, CDCls, 24 °C): ¢ 134.8
(CH), 132.8 (C), 131.7 (C), 131.6 (C), 130.4 (q, J = 308.5 Hz, SCF3), 129.5 (CH), 129.3
(CH), 129.2 (CH), 129.1 (CH), 128.3 (CH), 127.8 (CH), 126.9 (CH), 126.7 (CH), 44.1 (CH,),
41.9 (CH,), 32.9 (CH,), 31.9 (CH); '°F NMR (470 MHz, CDCl;, 24 °C): 6 —43.1 (s, 3F,
SCF3); HRMS: calcd. for Cy7H;sF3SSe+H: 389.0085; found: 389.0096.
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(2-(Phenylselanyl)cyclopentyl)(trifluoromethyl)sulfane (6b): Yellow liquid; yield: 65%

SCF;4 (50.8 mg); IR (CH;Cl): 2955, 2925, 2854, 1150, 1114, 737, 690 cm™!; 'H

NMR (500 MHz, CDCls, 24 °C): 6 7.58 (dd, 2H, J = 7.1, 1.4 Hz, ArH),

7.36-7.26 (m, 3H, HAr), 3.64-3.54 (m, 2H, CH), 2.46-2.36 (m, 1H, CH,),

2.31-2.21 (m, 1H, CH,), 1.85-1.75 (m, 4H, CH,); *C{'H} NMR (125 MHz, CDCl;, 24 °C):

0 135.2 (CH), 130.6 (q, J = 308.6 Hz, SCF3), 129.3 (CH), 128.7 (C), 128.2 (CH), 50.1 (CH),

47.5 (CH), 32.7 (CH,), 31.9 (CH,), 23.3 (CH,); 'F NMR (470 MHz, CDCl;, 24 °C): 6 —43.1

(s, 3F, SCF;); GC/MS (m/z): 325.9 (M), 225.0 (M—-SCF3), 169.0 (M—PhSe), 156.9 (PhSe),
77.0 (Ph), 67.1 (CsH;); HRMS: calcd. for C,,H;3F3;SSe+H: 326.9928; found: 326.9935.

SePh

(2-(Phenylselanyl)cyclohexyl)(trifluoromethyl)sulfane (6¢): Yellow liquid; yield: 75%

SCF, (61.2 mg); IR (CH;5Cl): 2925, 2855, 1149, 1114, 737, 690 cm™!; 'TH NMR

(500 MHz, CDCls, 24 °C): 0 7.57 (dd, 2H, J = 6.7, 1.9 Hz, ArH), 7.34-

7.24 (m, 3H, HAr), 3.60-3.47 (m, 2H, CH), 2.47-2.35 (m, 1H, CH,),

2.18- 2.05 (m, 1H, CH,), 1.88-1.71 (m, 2H, CH;), 1.67-1.57 (m, 1H,

CH,), 1.55-1.43 (3H, m, CH,); *C{'H} NMR (125 MHz, CDCl;, 24 °C): ¢ 135.0 (CH),

131.6 (C), 131.0 (q, J = 308.4 Hz, SCF3), 129.3 (CH), 128.1 (CH), 48.0 (CH), 46.7 (CH),

30.6 (CHy), 29.8 (CH,), 23.6 (CH,), 23.2 (CH,); 'F NMR (470 MHz, CDCl;, 24 °C): § —43.3

(s, 3F, SCF3); GC/MS (m/z): 340.0 (M), 239.0 (M-SCF;), 183.0 (M—PhSe), 156.9 (PhSe),
81.1 (C¢Hy), 77.0 (Ph); HRMS: calcd. for C,3H;sF3SSe+Na: 362.9904; found: 362.9897.

SePh

(2-(Phenylselanyl)cycloheptyl)(trifluoromethyl)sulfane (6d): Yellow liquid; yield: 77%

SCF, (65.4 mg); IR (CH;Cl): 2930, 2858, 1146, 1112, 738, 690 cm™!; 'H NMR

(500 MHz, CDCls, 24 °C): 6 7.59-7.54 (m, 2H, ArH), 7.30-7.26 (m, 3H,

HAr), 3.80-3.66 (m, 2H, CH), 2.33 (dd, 1H, J = 15.6, 10.8 Hz, CH),

2.17- 2.08 (m, 1H, CH), 2.0-1.9 (m, 2H, CH,), 1.70-1.56 (m, 6H, CH,);

BC{'H} NMR (125 MHz, CDCls, 24 °C): ¢ 135.0 (CH), 131.6 (C), 130.8 (q, J = 308.4 Hz,

SCF3), 129.3 (CH), 128.1 (CH), 51.2 (CH), 50.8 (CH), 31.1 (CH,), 30.9 (CH,), 27.7 (CH,),

24.5 (CH,), 23.3 (CHy); '9F NMR (470 MHz, CDCls, 24 °C): 0 —43.1 (s, 3F, SCF;); GC/MS

(m/z): 354.0 (M), 197.1 (M—PhSe), 157.0 (PhSe), 95.1 (C;Hy;), 77.0 (Ph); HRMS: calcd. for
C4H7F5SSe+H: 355.0241; found: 355.0249.

SePh
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(1-Phenyl-3-(phenylselanyl)propan-2-yl)(trifluoromethyl)sulfane (6e): Yellow liquid,
SCF, yield: 65% (58.6 mg); IR (CH;Cl): 2925, 2852, 1111, 741
©\)\/Se 696 cm!; '"H NMR (500 MHz, CDCl;, 24 °C): § 7.52 (dd,
O 2H, J=17.1, 1.4 Hz, HAr), 7.36-7.18 (m, 8H, HAr), 3.57 (q,

1H, J = 7.7 Hz, CH), 3.22 (dd, 1H, J = 13.5, 5.3 Hz, CH,),
3.17 (dd, 1H, J = 14.5, 6.2 Hz, CH,), 3.04 (dd, 1H, J = 13.5, 8.5 Hz, CH,), 2.97 (dd, 1H, J =
14.3, 7.6 Hz, CH,); *C{'H} NMR (125 MHz, CDCls, 24 °C): ¢ 138.2 (C), 135.5 (CH), 130.4
(q, J = 308.5 Hz, SCF3;), 129.4 (CH), 129.2 (C), 128.7 (CH), 128.5 (CH), 127.5 (C), 127.0
(CH), 44.7 (CH,), 39.7 (CH,), 35.1 (CH); '°F NMR (470 MHz, CDCl;, 24 °C): 0 —42.5 (s,

3F, SCF3); GC/MS (m/z): 376.0 (M), 271.0 (M-SCF3;), 219.1 (M—PhSe), 157.0 (PhSe), 91.1
(Ph-CH,-), 77.0 (Ph); HRMS: calcd. for C;¢H,5F;SSe+H: 377.0085; found: 377.0095.

(4-(Naphthalen-1-yloxy)-1-(phenylselanyl)butan-2-yl)(trifluoromethyl)sulfane (6f):

Yellow liquid; yield: 79% (86.4 mg); IR (CH;Cl):

O o) /© 3058, 2925, 1107, 771, 739 cm™!; 'TH NMR (400
Se

O SCF, MHz, CDCl;, 24 °C): ¢ 7.20 (d, 1H, J = 7.6 Hz,

HAr), 7.80 (d, 1H, J = 7.2 Hz, HAr), 7.55 (d, 2H, J =
6.8 Hz, ArH), 7.53-7.41 (m, 3H, ArH), 7.37 (t, 1H, J = 7.6 Hz, ArH), 7.31-7.16 (m, 3H,
ArH), 6.83 (d, J = 7.3 Hz, ArH), 4.47-4.31 (m 2H, CH,), 3.77-3.62 (m, 1H, CH,) 3.43 (dd,
1H, J = 13.1, 5.2 Hz, CH,), 3.19 (dd, 1H, J = 14.1, 81 Hz, CH,), 2.63-2.50 (m, 1H, CH,),
2.19-2.05 (m, 1H, CH,); 3C{'H} NMR (100 MHz, CDCl;, 24 °C): ¢ 154.4 (C), 135.7 (CH),
134.6 (C), 129.4 (CH), 128.9 (CH), 127.6 (CH), 127.0 (C), 126.5 (CH), 125.9 (CH), 125.7
(C), 125.4 (CH), 122.0 (CH), 120.6 (CH), 104.8 (CH), ;65.8 (CH), 41.1 (CH), 36.4 (CH),
33.2 (CH); 'F NMR (470 MHz, CDCl;, 24 °C): 6 —43.9 (s, 3F, SCF3); HRMS: calcd. for
CyH9F;0SSe+H: 457.0347; found: 457.0339.

4-(Phenylselanyl)-3-((trifluoromethyl)thio)butyl 4-methylbenzenesulfonate (6g): Yellow
liquid; yield: 52% (60.4 mg); IR (CH;Cl): 2924, 2853,

SCF,
Ts.  ~___Se : 1363, 1177, 1114, 1020, 756 cm'; 'H NMR (400 MHz,

° CDCly, 24 °C): § 7.80 (d, 2H, J = 8.1 Hz, HAr), 7.42 (d,
2H, J = 7.0 Hz, HAr), 7.40-7.33 (m, 3H, ArH), 7.29 (t, 2H,
J=17.4 Hz, ArH), 4.36-4.34 (m 2H, CH), 3.31-3.18 (m, 2H, CH) 2.95 (dd, 1H, J = 13.2, 8.1
Hz, CH,), 2.45 (s, 3H, CH;), 2.26 (m, 1H, CH,), 1.85-1.71 (m, 1H, CH,); 3C{'H} NMR (100
MHz, CDCls, 24 °C): § 145.1 (C), 136.1 (CH), 130.4 (q, J = 308.5 Hz, SCF3), 130.1 (CH),
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129.5 (CH), 128.9 (CH), 128.1 (CH), 128.0 (CH), 125.9 (CH), 39.4 (CH,), 35.9 (CH,), 32.4
(CH,), 31.9 (CH), 29.8 (CHs); '°F NMR (470 MHz, CDCls, 24 °C): § —43.9 (s, 3F, SCF;);
HRMS: calcd. for C]gH]gF303SzSC+H: 4849966, found: 484.9973.

4-(4-(Phenylselanyl)-3-((trifluoromethyl)thio)butoxy)benzaldehyde (6h): Yellow liquid;

. Y yield: 64% (66.6 mg); IR (CH;Cl): 2929, 2733,

o Se@ 1692, 1601, 1256, 1159, 1113, 1030, 742, 693
ij/@/ SCF, em™'; 'H NMR (400 MHz, CDCls, 24 °C): 6 9.89
5 | (s 1H,CHO), 7.85 (d, 1H,J = 8.7 Hz, HAr), 7.55

(d, 1H, J = 7.2 Hz, HAr), 7.37-721 (m, 3H, ArH),
6.99 (d, 2H, J = 8.9 Hz, ArH), 4.37-4.21 (m 2H, CH,), 3.61-3.47 (m, 1H, CH,) 3.78 (dd, 1H,
J=13.7,5.5 Hz, CH,), 3.12 (dd, 1H, J= 13.5 & 8.5 Hz, CH,), 2.49-2.33 (m, 1H, CH,), 2.09-
1.92 (m, 1H, CH,); *C{'H} NMR (100 MHz, CDCls, 24 °C): § 190.9 (CHO), 163.7 (C),
135.7 (CH), 132.1 (CH), 130.2 (CH), 129.5 (CH), 128.7 (CH), 126.7 (C), 114.9 (CH), 66.0
(CH), 40.6 (CH), 36.2 (CH), 32.8 (CH); 9F NMR (470 MHz, CDCls, 24 °C): 6 —42.5 (s, 3F,
SCF3); GC/MS (m/z): 434.0 (M), 271.0 (M—SCF3), 219.1 (M—PhSe), 157.0 (PhSe), 91.1 (Ph-
CH,-), 77.0 (Ph); HRMS: caled. for CsH,7F;0,SSe+H: 435.0139; found: 435.0129.

(4-(4-Iodophenoxy)-1-(phenylselanyl)butan-2-yl)(trifluoromethyl)sulfane (6i): Yellow

o) 1146, 1112, 1037, 739, 692 cm™'; 'H NMR (400
/©/ \/\SC(;Se MHz, CDCl;, 24 °C): 6 7.58-7.52 (m, 4H, HAr),
! 7.36-7.26 (m, 3H, HAr), 7.66 (d, 2H, J = 8.9 Hz,
ArH), 4.23-4.20 (m 2H, CH,), 3.59-3.47 (m, 1H, CH,), 3.35 (dd, 1H, J=13.5, 5.6 Hz, CH,),
3.11 (dd, 1H, J = 13.5, 9.0 Hz, CH,), 2.24-2.23 (m, 1H, CH;), 2.05-1.91 (m, 1H, CH,);
BC{'H} NMR (100 MHz, CDCl3, 24 °C): 6 158.5 (C), 138.3 (CH), 135.7 (CH), 129.5 (CH),
128.6 (CH), 126.8 (C), 117.0 (CH), 83.1 (C), 65.7 (CH), 40.7 (CH), 36.2 (CH), 32.9 (CH);
9F NMR (470 MHz, CDCl;, 24 °C): 6 —43.9(s, 3F, SCF3); GC/MS (m/z): 532.0 (M), 313,
274.0, 257, 219.9, 157; HRMS: calcd. for C7HcF3;1OSSe+H: 532.9157; found: 532.9148.

@ liquid; yield: 60% (76.5 mg); IR (CH;Cl): 1639, 1242,
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8. Synthesis and characterization of (1-(naphthalen-2-yl)vinyl) (trifluoromethyl)-
sulfane (4)

SCF; SCF;
Se m-PCBA (2.5 equiv.)>

OO "Ph " pcoM. rt, 30 min OO

3h 4 (95%)

The bifunctionalized compound 3h (0.15 mmol) was transferred to the Schlenk tube under
argon atmosphere and diluted with DCM followed by the addition solution of m-PCBA (0.37
mmol) in DCM over 10 min. Then reaction mixture was stirred for 30 min at room
temperature then the mixture was concentrated under reduced pressure and purified by using
column chromatography. The compound (1-(naphthalen-2-yl)vinyl)(trifluoromethyl)sulfane
4 was isolated as colorless liquid; yield: 95% (36.1 mg); IR (CH5Cl): 3059, 2926, 2855,
1688, 1281, 900, 818, 751 cm™'; 'H NMR (500 MHz, CDCl;, 24 °C): 0 8.11 (d, IH, J=1.5
Hz, HAr), 7.91-7.86 (m, 1H, HAr), 7.86-7.80 (m, 2H, HAr), 7.70 (dd, 1H, J = 8.6, 1.9 Hz,
HAr), 7.54-7.48 (m, 2H, HAr), 6.21 (d, 1H, J = 0.8 Hz, CH,), 6.07 (s, 1H, CH,); BC{'H}
NMR (125 MHz, CDCls, 24 °C): 6 135.6 (q, J = 10.0 Hz), 133.6, 133.2, 130.8 (q, J = 17.0
Hz), 128.6, 128.3, 128.2 (q, J = 311.9 Hz, SCF;) 128.0, 127.7, 127.1, 126.9, 126.7, 124.5;
9F NMR (470 MHz, CDCl;, 24 °C): 0 —45.5 (s, 3F, SCF3); GC/MS (m/z): 254.0, 153.0,
127.0.

9. Synthesis and characterization of ((4-methoxyphenyl)selanyl)(trifluoro-
methyl)sulfane (7)

Se—- Se_
/©/ ’ AgSCF; /©/ SCF,
MeO CH3CN, rt, 30 min' MeO

e
2k 7 (84%)

The flame dried Schlenk tube was evacuated and refilled with argon to create inert
atmosphere in the Schlenk tube then filled with 1.0 equiv. of AgSCF; (1.0 mmol) and 1.0
equiv. bis(4-methoxyphenyl)selenide 2k (1.0 mmol) followed by the addition of CH;CN and
stirred for 30 min at room temperature. Then the reaction mixture was filtered via celite and
purified by column chromatography with pure hexanes. The compound ((4-
methoxyphenyl)selanyl)-(trifluoromethyl)-sulfane 7 was isolated as yellow liquid; yield:
84% (279 mg); IR (CH;Cl): 3007, 2947, 2840, 1252, 1141, 1032, 748 cm™!; 'H NMR (500
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MHz, CDCls, 24 °C): 0 7.65 (d, 2H, J = 8.5 Hz, HAr), 6.87 (d, 2H, J = 8.3 Hz, HAr);
BC{'H} NMR (125 MHz, CDCls, 24 °C): ¢ 161.4 (C), 136.7 (CH), 128.8 (q, J = 311.9 Hz,
SCF;), 121.2 (C), 115.3 (C), 55.5 (OCH3;); 'F NMR (470 MHz, CDCls, 24 °C): § —45.5 (s,
3F, SCF3); 77Se NMR (95.38 MHz, CDCls, 24 °C): § —470.3 (se); GC/MS (m/z): 287.9 (M),
186.9, 107.0.

10 Control experiment with PhSeAg and 7 under the optimized conditions

Synthesis of PhSeAg

Se Se
Se__ /© AgSCF3 “Ag 4+ “SCF,
©/ sé CH5CN, rt, 30 min

The flame dried Schlenk tube was evacuated and refilled with argon to create inert

atmosphere in the Schlenk tube. Then, AgSCF; (0.24 mmol) and diphenyldiselenide 2a (0.24

mmol) were added followed by CH3;CN was added and stirred for 30 min at room
temperature. After the completion of reaction, the yellow color precipitate (PhSeAg) was

isolated from the resulted reaction mixture through filtration under the inert atmosphere.

SCF3 R=H, 3a
Se R = OMe, 3k

Se_
MeO + 7 Styrene, BF3-OEt, /©/ SCF3 R=H. 7a
~ R

R =0OMe, 7

Se CH3CN, rt, 30 min
J <
R=H, 2a
R

R = OMe, 2k

Indenfied by GCMS

The isolated yellow color PhSeAg was transferred to the Schlenk tube under the inert
atmosphere followed by compund 7 (0.24 mmol), styrene (0.48 mmol) and CH3CN were
added in sequence at room temperature. The BF;-OEt, was added to the above reaction
mixture as drop wise and stirred at room temperature for 30 min. The reaction mixture was
further diluted with EtOAc and filtered through Celite followed by the analyzed using GCMS
and 'F NMR.
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11. 'H, BC and ""F NMR data for isolated compounds
1,2-Bis(4-methylphenyl)diselane (2j):

~©0oo ® S
DK~ Q © o
g § E E 2 S Current Data Parameters
[ NAME D) 4-methyldiseler
NV EXPNO 303
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180614
Time 7.51
INSTRUM spect
H-.C PROBHD 5 mm PABBO B
3 PULPROG 2930
TD 65536
SOLVENT CDCI3
NS 16
Se DS 2
Se SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 169.77
CH DW 62.400 usec
L 3) DE 6.50 usec
TE 2940K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ==
SFO1 400.1320007 MH
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
L F2 - Processing parameters
|
SF 400.1300141 MHz
WDW EM
I | T T T T T T T T T ng 0 0 30 HZ
10 9 8 7 6 5 4 3 2 1 PPR o2
o = [o.0]
O [y ()]
ol @ “l
N[ [ (3]
©cxwua Current Data Parameters
-8<3 583 B NAME D) 4-methyldiselenid
2038 M © < EXPNO 304
- T = ~ I~~~ Y] PROCNO 1
\ \// \[/ F2 - Acquisition Parameters
Date_ 20180614
Time 8.15
INSTRUM spect
PROBHD 5 mm PABBO BB-
p PULPROG zgpg30
TD 16540
H3C SOLVENT cDCI3
NS 1000
S 4
SWH 24038.461 Hz
Se FIDRES  1.453353 Hz
[ AQ 0.3440320 sec
Se RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 2944 K
CH D1 1.00000000 sec
3 D11 0.03000000 sec
TDO 1
======== CHANNEL {1 ====
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1  47.00000000 W
======== CHANNEL f2 ====
SFQO2 400.1316005 MHz
NUC2 1H
CPDPRG[2  waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12  0.23583999 W
PLW13  0.11863000 W
) | F2 - Processing parameters
Sl 32768
SF 100.6127580 MHz
T T T T T T T T T T T WDW EM
200 180 160 140 120 100 80 60 40 20 0 ppnSSB 0O
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1,2-Bis(4-methoxyphenyl)diselane (2k):

o
25ecd 5 S Current Data Parameters
E :_ 2 g B ; S NAME 2204
I | EXPNO 594
\/ PROCNO 1
F2 - Acquisition Parameters
Date_ 2017052
- ~\ Time 10.45
INSTRUM spect
MeO PROBHD 5 mm PABBO Bl
PULPROG zg30
TD 65536
Se SOLVENT CDCI3
| DS >
Se SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 40894465 sec
RG 124 .58
OMe | DW 62.400 usec
DE 6.50 usec
TE 293.5K
D1 0.50000000 sec
TDO 1
======== CHANNEL 1 ==
SFO1 400.1320007 MH
NUC1 1H
P1 15.70 usec
I PLW1 7.75000000 W
" A |
F2 - Processing parameters
S 536
SF 400.1300137 MHz
T T T T T T T T T T T wbw EM
SSB 0
10 9 8 7 6 5 4 3 2 1 ppm I(‘;B 0.30 Hz
B 0
8 L 8 PC 1.00
(s3] [s6] o
- - e
N § g % 0o 3 ﬁmeéﬂ Data Pazrgronfiers
2 8 83 NICH- S EXPNO 595
=4 = - — M~ P~ M~ [rs PROCNO 1
‘ ‘ ‘ \]/ | F2 - Acquisition Parameters
Date_ 201705
Time 10.52
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
MeO SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
Se FIDRES 1.453353 Hz
! Al 0.3440320 sec
Se RG 200.34
DwW 20.800 usec
DE 6.50 usec
TE 2939 K
OMe D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL 1 ====
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
======== CHANNEL f2 ====
SFQ2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
‘ ‘ PLW13 0.11863000 W
" - F2 - Processing parameters
Si 32768
SF 100.6127599 MHz
T T T T T T T T T T T WDW EM
200 180 160 140 120 100 80 60 40 20 0 ppmSSB
IR 1 0N H>
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1,2-Bis(4-chloro)diselane (21):

oo ww® =3
0 NGO b=
00NN ;
~~ l*\- ~r~ e Current Data Parameters
NAME gaps
N EXPNO 400
PROCNO 1
F2 - Acquisition Paramete
Date_ 20190225
Time 11.58
INSTRUM spect
PROBHD 5 mm PABBO |
PULPROG zg30
Cl ™ 65536
SOLVENT cDCI3
NS 16
DS 2
S e SWH 8012.820 Hz
| FIDRES 0.122266 Hz
Se AQ 4.0894465 sec
RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 297.0 K
Cl D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ==
SFO1 400.1320007 MI
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing paramete
sl 65536
SF 400.1300120 MHz
) wWDW EM
SSB 0
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
‘ j ( K
Q| v
o N
2E
</ le3
§ § ;‘.'.’; N 829% Current Data Parameters
@ © o R NAME gps
] o N ~ro EXPNO 401
T T T "|’ "w"/" PROCNO 1
F2 - Acquisition Parameters
Date_ 20190225
Time 12.05
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG zgpg30
Cl ™ 16540
SOLVENT cDCI3
NS 256
DS 4
Se SWH 24038.461 Hz
| FIDRES 1.453353 Hz
Se AQ 0.3440320 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
Cl TE 2974 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ====
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
======== GHANNEL f2 ====
SFO2 400.1316005 MHz
NuC2 1H

CPDPRG[2  waltz16
PCPD2 90.00 usec
PLW2  7.75000000 W

AN AN M et DLW1Z - 0.23583959 W
PLW13  0.11863000 W

F2 - Processing parameters
T T T T T T T T T T T sl 32768
200 180 160 140 120 100 80 60 40 20 ppm
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1,2-Bis(4-fluoro)diselane (2m):

™~ N O < 8
€883 8
NUA% i
F
Sle
Se
F
|
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 ppm
)
o ©
Q ‘Q
- ~
[ - o [
+ ™ ~ - o N W
(=T~ § - - N O ©
o ™ o o Mo w
® ™ o~ o ~~ o
771 T
Y
F
§e
Se
F_J

Current Data Parameters

NAME aps
EXPNO 402
PROCNO 1

F2 - Acquisition Paramete
Date_ 20190225
Time 12.09
INSTRUM spect
PROBHD 5 mm PABBO |
PULPROG zg30

TD 65536
SOLVENT cDCI3
NS

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 153.13

DW 62.400 usec
DE 6.50 usec
TE 297.3 K

D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ==

SFO1 400.1320007 Mt
NUC1 1H

P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing paramete
Sl 65536

SF 400.1300132 MHz
WDW EM

SSB 0

200 190 180 170 160 150 140 130 120 110 100 90
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1,2-Bis(2-methoxyphenyl)diselane (2n):

DD OQK O NN T OF DN GOO N0 = ] Current Data Parameters
BEHEINNRIPEIIBE DD > S NAME 2178 0r2183
TS e=—— | PROCNO 1
F2 - Acquisition Parameters
Date_ 20170328
< Time 7.54
INSTRUM spect
OMe PROBHD 5 mm PABBO B
PULPROG zg30
TD 65536
SOLVENT CDCI3
Se NS 16
! DS 2
Se SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 40894465 sec
RG 200.34
MeQO DW 62.400 usec
= DE 6.50 usec
TE 2947 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ==
SFO1 400.1320007 MH
NUC1 1H
P1 15.70 usec
0 PLW1 7.75000000 W
F2 - Processing parameters
Sl 65536
SF 400.1300122 MHz
T T T T T T T T T WDW EM
SSB 0
10 9 8 7 6 5 4 3 2 ppm g 0.30 Hz
GB 0
3|Qa) 3 PC 1.00
SIS S
S|+~~~ o3
5 ERERR 283 8 e Do ey
! : t = N 2 or
3 IxyeE e ER§ § EXPNO 611
N N2 -
F2 - Acquisition Parameters
Date_ 20170328
Time 7.55
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDCI3
NS 86
[ I:S)\&l?’\:'H 240?38 461 H.
X r4
OMe FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
DwW 20.800 usec
Se DE 6.50 usec
| TE 294.9 K
Se D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ====
MeO SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLWA1 47.00000000 W
======== CHANNEL {2 ====
SFO2  400.1316005 MHz
NUC2 1H
CPDPRG[2  waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
sI 32768
SF 100.6127580 MHz
T T T T T T T T T T WDw EM
200 180 160 140 120 100 80 60 40 20 ppmSSB 0
IR 1 0N H=
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1,2-Bis(3-methoxyphenyl)diselane (2p):

[T W) o Lurrent vata rarameters
QR [ S NAME  C)3-methoxydisel
TRy e® o ?  EXPNO 301
NV \ PROCNO 1

F2 - Acquisition Parameters

Date_ 20180614
Time 7.30
INSTRUM spect
( ) PROBHD 5 mm PABBO B
PULPROG zg30
TD 65536
SCS)LVENT CDCI3
N 16
MeO Sle gs s
WH 8012.820 Hz
Se OMe FIDRES 0.122266 Hz
AQ 40894465 sec
RG 169.77
L ) DwW 62.400 usec
DE 6.50 usec
TE 2940 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ==
SFO1 400.1320007 MH
NUCA1 1H
P1 15.70 usec
L L PLWA1 7.75000000 W
F2 - Processing parameters
S 65536
SF 400.1300129 MHz
T T T T T T T T T T T wDw EM
SSB 0
10 9 8 7 6 5 4 3 2 1 ppm LB 0.30 Hz
GB 0
3l B S PC 1.00
| (@ o
ol lo [
e ey N ® Current Uata Parameters
b = s e e Se® hy EQyEO C) 3—me:;3c2)xydlselen
2 QedNC s NN ] PROCNO 1
\
! / ( \ / \l/ | F2 - Acquisition Parameters
Date_ 20180614
Time 746
INSTRUM spect
PROBHD 5 mm PABBO BB-
- ~N PULPROG 2gpg30
TD 16540
SOLVENT CDCI3
NS 678
DS 4
MeO Se SWH 24038.461 Hz
| FI(IJ)RES 1.453353 Hz
Al 0.3440320 sec
Se OMe RG 200.34
DW 20.800 usec
DE 6.50 usec
J TE 294.3K
N D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ====
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
======== CHANNEL 2 ====
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
‘ ‘ PLW13 0.11863000 W
" " . » F2 - Processing parameters
Sl 32768
SF 100.6127583 MHz
T T T T T T T T T T T wDw EM
200 180 160 140 120 100 80 60 40 20 0 ppmlsgB 0 o
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(2-phenyl-2-(phenylselanyl)ethyl)(trifluoromethyl)sulfane (3a):

o
DOTOODPONDTONODODINMWODODINITT DN DI~
NANANC-NNNT- -0 00RO RWDYTI-ODVORDT DTN 2 Current Data Parameters
ST LCTOOOOOOOONNANNNNNODITIOOOWOST ST NAME spa50116
NENNENENEKEENENENENENENAENNEEEEN S S IS0 0000000 <? EXPNO 35
- L " = PROCNO 1

F2 - Acquisition Parameters

Date_ 20160105
Time 521
INSTRUM spect
PROBHD 5 mm PABBO Bl
PULPROG zg30
TD 32768
SOLVENT CDCI3
SCF3; NS 32
DS 2
Se SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384000 sec
RG 124.08
DwW 50.000 usec
DE 6.50 usec
TE 2931 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ==
SFO1 500.1525008 MH
NUCA1 1H
P1 11.75 usec
J L I PLWA1 15.30000019 W
. 1
F2 - Processing parameters
Si 65536
SF 500.1500254 MHz
T T T T T T T T T T T wbw EM
SSB 0
10 9 8 7 6 5 4 3 2 1 ppm LB 0.30 Hz
GB 0
<89 I PC 1.00
€00 ] Qe
o= [=} |
SEANSRIIEITS ~~m 0 o CurrentDataParameters
MOV OO - OO@N geg 3 © E spa50116
BB~ DD D DD DN IS T ® «@ ~ EXPNO 26
OO NNNNNNNN ~ o~ © o ]
T T T T T T T T T T M~~~ < le] PROCNO 1
“\\Nﬁ%/ \l/ | | F2 - Acquisition Parameters
Date_ 20160105
Time 6.09
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 20480
ﬁ(S)LVENT ZOOEJ:DCB
SC F3 DS 4
SWH 29761.904 Hz
FIDRES 1.453218 Hz
AQ 0.3440640 sec
@ RG 202.34
DwW 16.800 usec
DE 6.50 usec
TE 293.1K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f{ ====
SFO1 125.7753932 MHz
NUC1 13C
P1 9.63 usec
PLW1 103.00000000 W
======== CHANNEL 2 ====
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.33006001 W
PLW13 021123999 W
] \ . F2 - Processing parameters
S 32768
SF 125.7628058 MHz
T T T T T T T T T T T WDwW EM
200 180 160 140 120 100 80 60 40 20 0 ppnSSB Y o
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Current Data Parameters

~ NAME spa50116
o S EXPNO
2} < PROCNO 1
g e
b ' F2 - Acquisition Parameters
Date 20160105
Time 14.02
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
TD 131072
SOLVENT CDCI3
NS 16
DS 4
SWH 113636.367 Hz
SCF FIDRES 0.866977 Hz
1 3 AQ 0.5767168 sec
Se RG 202.34
DW 4.400 usec
DE 6.50 usec
TE 294.7 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL f1 ======
SFO1 470.5641349 MHz
NUC1 19F
P1 15.00 usec
PLW1 46.00000000 W
======== CHANNEL {2 ======
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
! PLW12 0.33006001 W
T T T T T T T T T T T — F2 - Processing parameters
-20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm Sl 65536
SF 470.6127176 MHz
wDwW EM
g Current Data Parameters
- NAME 1) Styrene
P EXPNO 21
B¢l PROCNO 1
F2 - Acquisition Parameters
Date_ 20170502
Time 9.58
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg
S TD 65536
€ SOLVENT CDCI3
NS 400
DS 0
SWH 288461.531 Hz
FIDRES 4.401574 Hz
SC F3 AQ 0.1135957 sec
RG 202.34
DW 1.733 usec
DE 6.50 usec
TE 298.1 K
D1 2.00000000 sec
TDO 1
======== CHANNEL f{ ========
SFO1 95.4338651 MHz
NUC1 77Se
P1 13.00 usec
PLW1 40.00000000 W
F2 - Processing parameters
SI 32768
SF 95.3861720 MHz
WDW EM
SSB 0
LB 100.00 Hz
GB 0
PC 1.40
T T T T T T
1500 1000 500 0 -500 ppm

24



(2-(phenylselanyl)-2-(p-tolyl)ethyl)(trifluoromethyl)sulfane (3b):

o
T-—DOTOOODITNDOITNO®DW NO OO DO © NO W

DOANNANNTOOOP UV IIITNNODRO~ OIS DT N g  Current Data Parameters
TETCTTTTITNANNNNNANNNNNTDITITOO WO T S NAME spa50116
L R o e e e A e i R R N R R R R W Y] T EXPNO 33

F2 - Acquisition Parameters

Date_ 20160105
Time 4.25
INSTRUM spect

SCF3; PROBHD 5 mm PABBO B
Se PULPROG 2930
™D 32768
SOLVENT cDCI3
NS 32
DS 2
Me SWH 10000.000 Hz

FIDRES 0.305176 Hz
AQ 1.6384000 sec
101.5

RG

Dw 50.000 usec
DE 6.50 usec
TE 2932K

D1 0.50000000 sec
TDO 1

======== CHANNEL f1 ==
SFO1 500.1525008 MH
1

NUC1 H
——JJ/ P1 11.75 usec
PLW1 15.30000019 W
L N e |

F2 - Processing parameters

Sl 65536
SF 500.1500279 MHz
T T T T T T T T T T T wbw EM
SSB 0
10 9 8 7 6 5 4 3 2 1 pPm g 0.30 Hz
GB 0
3leT I (B 8 pC 1.00
o |3 |> s)ts} S
—loiled -~ = [
%E@%%g%ggg 233 0 2 h Current Data Parameters
BOD BB D DI IS T S @ © NAME,  SPasolie
MOMOOMONANNNNN M~~~ (o] (o] b
\\'\\\L/// \I/ | | | F2 - Acquisition Parameters
Date_ 20160105
Time 5.14
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 20480
SOLVENT CDCI3
SCF, NS 2000
DS 4
Se SWH 29761.904 Hz
FIDRES 1.453218 Hz
AQ 0.3440640 sec
RG 202.34
DwW 16.800 usec
Me DE 6.50 usec
TE 293.2 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL 1 ====
SFO1 125.7753932 MHz
NUC1 13C
P1 9.63 usec
PLWA1 103.00000000 W
======== CHANNEL 2 ====
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.33006001 W
‘ } PLW13 0.21123999 W
JAL . | F2 - Processing parameters
Si 32768
SF 125.7628071 MHz
T T T T T T T T T T T wDw EM
200 180 160 140 120 100 80 60 40 20 0 ppmSSB O
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©

< o

@ &

@ <t

o ©

T ~

SCF,
| /@/K/Se]@
Me

T \ \ T T \ T T T T \ \
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 =200 ppm

Current Data Parameters

NAME spa50116
EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20160105
Time 14.07
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
TD 131072
SOLVENT CDCI3
NS 6

DS 4

SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 202.34

DW 4.400 usec
DE 6.50 usec
TE 2946 K

D1 1.00000000 sec
D11 0.03000000 sec

D12 0.00002000 sec
TDO 1

======== CHANNEL f1 ======
SFO1 470.5641349 MHz
NUC1 19F

P1 15.00 usec

PLW1 46.00000000 W
======== CHANNEL {2 ======
SFO2 500.1520006 MHz
NUC2 1H

CPDPRG[2 waltz16

PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.33006001 W

F2 - Processing parameters

SI 65536

SF 470.6127194 MHz
wDwW EM

(1-(4-(tert-butyl)phenyl)-2-(phenylselanyl)ethyl)(trifluoromethyl)sulfane (3¢):

Urwwws T Ny O W WO w 8
T3HFEQYEe Beus3gey =1 ©  Current Data Parameters
N A N N A ©3 090303 3 03O ~ < NAME GPS final
xﬂ*\ (// \\J // EXPNO 417
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190317
Time 17.16
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30
TD 5536
SCF SOLVENT CDCI3
3 NS
DS 2
Se SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 200.34
t DW 62.400 usec
Bu DE 6.50 usec
TE 296.2 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 400.1320007 MHz
NUC1 H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
S| 65536
SF 400.1300110 MHz
1 ) LN 1 wow EM
SSB 0
LB 0.30 Hz
T T T T T T T T T T TGB 0
10 9 8 7 6 5 4 3 2 1 ppmPC 1.00

1.765\
2.007
3.113 7~
1.895
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ASHEIRLEILR ~oo ~ Ccremb

OLOOTOO T D ~e S 5 aar Current Data Parameters
WM B DN NG @ b ~ow NAME GPS
538858 ANSN NS g 335 BXPNO - am
\‘\\\\/'//l w/ | \// PROCNO 1

F2 - Acquisition Parameters

Date_ 20190317
Time 17.50
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

TD 16540
SOLVENT CDCI3
NS 512

D

S 4
SCF; SWH 24038461 Hz
FIDRES 1.453353 Hz
S e AQ 0.3440320 sec
RG 200.34
DwW 20.800 usec
DE 6.50 usec
TE 296.6 K
tB D1 1.00000000 sec
u D11 0.03000000 sec
TDO 1
======== CHANNEL 1 ======:
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1  47.00000000 W
======== CHANNEL 2 ======:
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2  waltz16
PCPD2 90.00 usec

PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters
S 768

SF 100.6127551 MHz
wDW EM

0
LB 1.00 Hz

T T ~R n

T T T 1 T 1 T T T T T T T T T T
200 180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Current Data Parameters

- NAME spa51216
9 S EXPNO 170
<] < PROCNO 1
g e
b ! F2 - Acquisition Parameters
Date_ 20161228
Time 17.56
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
D 13107.
SOLVENT CDCI3
, NS 16
DS 4
FIORES ' 0866977 e
£ 1z
SCF3 AQ 0.5767168 sec
Se RG 202.34
DW 4.400 usec
DE 6.50 usec
TE 2974 K
tBU D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL f1 ======
SFO1 470.5641349 MHz
NUC1 19F
P1 13.85 usec
PLW1 46.00000000 W
======== CHANNEL 2 ======
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
! PLW12 0.40402001 W
T T T T T T T T T T T — F2 - Processing parameters
0 -20 -40 -60 -80  -100 -120 -140 -160 -180 -200 ppm Sl 65536
SF 470.6126985 MHz
WDW EM
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(2-(3,4-dimethoxyphenyl)-2-(phenylselanyl)ethyl)(trifluoromethyl)sulfane (3d):

7.424
7.420
7.415
7.411
7.407
7.400
7.261
7.252
7.249
7.243
7.238
7.234
6.807

i .
§

7.413

6.802

8.797
6.700
6.695
4,519
4.506
4.492
4.479

——3.836

__-3.875

3.592
3.580
3.561
3.549
3.483
3.456
3.452
3.425

|

Current Data Parameters

NAME spa40216
EXPNO 283
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160213
Time 18.00
INSTRUM spect
PROBHD 5 mm PABBO Bl
PULPROG zg30

TD 65536
SOLVENT CDCI3
NS 16

SCF;
Se
MeO
OMe
T T T T T
10 9 8 7 4
J
(|| N (WO © wn o Mmoo
DN » [wlslole]
|||~ |o S| lailm|o|~
WMONTNODND—W—ONMMS
MY~ NN OO~ OONODO OO [+4] o o < —
NUODWST OTTONDOONMS M~ =T o 0 @ s
PO ON OO O~O -0 Y. © o < & ©
TOOOOONNNNANN— — ~ [(e] o ®» [yp 30>
=SS\ T 1T
SCF;
MeO

OMe

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 200.34

DwW 62.400 usec
DE 6.50 usec

TE 2972K

D1 0.50000000 sec
TDO 1

====== CHANNEL f1 ==
SFO1 400.1320007 MH
NUC1 1H

P1 15.70 usec
PLWA1 7.75000000 W
F2 - Processing parameters
Sl 65536

SF 400.1300095 MHz
WDW EM

SSB

LB 0.30 Hz

GB

PC 1.00

Current Data Parameters

T
200 180 160 140

T

120

28

NAME spa40216
EXPNO 307
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160214
Time 8.58
INSTRUM spect
PROBHD 5 mm PABBO B
PULPROG zgpg30
TD 16540
SOLVENT CDCI3
NS 2000

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34

Dw 20.800 usec
DE 6.50 usec

TE 297.0K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ==
SFO1 100.6228289 MK
NUC1 13C

P1 9.25 usec
PLW1 47.00000000 W
======== CHANNEL 2 ==
SFO2 400.1316005 MK
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters

Si

32768



Current Data Parameters

~ NAME spa50216
] S EXPNO 108
@© < PROCNO 1
g e
b ' F2 - Acquisition Parameters
| Date_ 20160215
Time 15.32
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
TD 131072
SOLVENT CDCI3
NS 6
| SCF3 be 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 202.34
DW 4.400 usec
DE 6.50 usec
TE 300.3 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL f1 ======
SFO1 470.5641349 MHz
NUC1 19F
P1 15.00 usec
PLW1 46.00000000 W
======== CHANNEL {2 ======
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
| PCPD2 80.00 usec
PLW2 15.30000019 W
| PLW12 0.33006001 W
T T T T T T T T T T T — F2 - Processing parameters
0 -20 -40 -60 -80  -100 -120 -140 -160 -180 -200 ppm Sl

SF 470.6127038 MHz

wDw

EM

(2-(3-chlorophenyl)-2-(phenylselanyl)ethyl)(trifluoromethyl)sulfane (3e):

N L R b A R R e L Current Data Parametars
TSI TITANNNANNNNNNNS =T ITITOOODODOOM® NAME spa51216
B =SSN Y PROCNO 1
F2 - Acquisition Parameters
Date_ 20161227
Time 13.35
SCF; INSTRUM spect
PROBHD 5 mm PABBO Bl
Cl Se PULPROG zg30
TD 2768
SOLVENT CDCI3
NS 32
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384000 sec
RG 180.86
DW 50.000 usec
DE 6.50 usec
TE 296.5K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ==
SFO1 500.1525008 MH
NUCA 1H
P1 11.75 usec
L L PLWA1 15.30000019 W

S|
SF
WDW

10 9 8

29

F2 - Processing parameters
65536

500.1500121 MHz

EM
0.30Hz
1.00



140,574
134.802
133.694
131.639
131.394
130.2056
129.433
129,331
128.831
128.025
127.957
126.078
77.410
77.156
76.901
—48.906

%
§
<

SCF,

CI\©)VSe @

Current Data Parameters
NAME spa51216
EXPNO 210
PROCNO 1

—33.344

F2 - Acquisition Parameters
Date_ 20161231

Time 5.00

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 0480
SOLVENT CDCI3
NS 5000

DS
SWH
FIDRES

4
29761.904 Hz
1.453218 Hz

2948 K
1.00000000 sec
0.03000000 sec

1

======== CHANNEL f1 ====
SFO1 1257753932 MHz
NUC1 13C

P1 9.80 usec

PLWA1 103.00000000 W

======== CHANNEL 2 ====
SFO2  500.1520006 MHz
NUC2
CPDPRG[2
PCPD2
PLW2
PLW12
PLW13

1H
waltz16
80.00 usec
15.30000019 W
0.40402001 W
0.20321999 W

F2 - Processing parameters
Sl 32768

T T T T T T T T
200 180 160 140 120 100 80 60

—-42.872
-164.902

SCF,

CI\©/K/Se @

SF 125.7628016 MHz
WDW EM

40 20 0 ppmlsgB 0

10N H>

Current Data Parameters
NAME spa50117
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170102
Time 14.31
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
TD 31072
SOLVENT CDCI3

S 6
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec

202.34

4.400 usec
6.50 usec
2982 K
1.00000000 sec
0.03000000 sec
0.00002000 sec
TDO 1

======== CHANNEL f{ ======
SFO1 470.5641349 MHz
NUC1 19F

P1 13.85 usec

PLW1 46.00000000 W

======== CHANNEL {2 ======
SFO2 500.1520006 MHz
NUC2 1H

CPDPRG[2 waltz16

PCPD2 80.00 usec
PLW2 15.30000019 W

PLW12 0.40402001 W

T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160

30

— F2 - Processing parameters

ppm Sl 65536

470.6126952 MHz
EM

T T
-180  -200



(2-(4-bromophenyl)-2-(phenylselanyl)ethyl)(trifluoromethyl)sulfane (3f):

7.429
7.425
7.412
7.407
7.401
7.399
7.390
7.386
7.383
7.280
7.269
7.266
7.260
7.242
7.229
7.112
7,095
4,473
4,463
4,452
4,441
3.549
3,539
3.524
3.514
3.389
3.367
3.363
3.342

M%’\VW%

SCF3

-0.000

S

31

1 ppm

Current Data Parameters

NAME spab1215
EXPNO 16
PROCNO 1
F2 - Acquisition Parameters
Date_ 015121
Time 12.40
INSTRUM spect

PROBHD 5 mm PABBO B
PULPROG 2930
TD 32768

SOLVENT CDCI3

NS 3

DS 2

SWH 10000.000 Hz

FIDRES 0.305176 Hz

AQ 1.6384000 sec

RG 202.34

DW 50.000 usec

DE 6.50 usec

TE 2985K

D1 0.50000000 sec

TDO 1

======== CHANNEL f1 ==

SFO1 500.1525008 MH

NUC1 1H

P1 11.75 usec

PLW1 15.30000019 W

F2 - Processing parameters
| 65536

SF 500.1500223 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00



Current Data Parameters

SRECCLIIRI S @0 w o

= -

NOOMWN WO owo <~ I NAME spab1215
NONO®® O~ O Lo © ~ EXPNO 21
DOOONNNNN ~ N © © ©

PURERIIRIIEL L SR R0 Jum ~N R <+ © PROCNO 1

/
\
<

F2 - Acquisition Parameters

Date_ 20151212
Time 15.06
INSTRUM spect
PROBHD 5 mm PABBO B
SCF; PULPROG zgpg30
TD 20480
Se SOLVENT CDCI3
NS 1000
DS 4
SWH 29761.904 Hz
Br FIDRES 1.453218 Hz
AQ 0.3440640 sec
RG 202.34
DW 16.800 usec
DE 6.50 usec
TE 296.5 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ==
SFO1 125.7753932 M
NUC1 13C
P1 9.63 usec
PLW1 103.00000000 W
======== CHANNEL 2 ==
SFO2 500.1520006 MK
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec

PLW2 15.30000019 W
PLW12 0.33006001 W
PLW13 0.21123999 W

T T T T T T T T

200 180 160 140 120 100 80 60 40 20 0  ppm F2-Processing parameters
SI 32768
Current Data Parameters
o~ NAME spa50117
A S EXPNO 1
@ < PROCNO 1
g e

F2 - Acquisition Parameters
Date_ 017010

Time 14.31
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2

TD 131072
SOLVENT CDCI3
SCF3; NS 16
DS 4
Se SWH 113636.367 Hz
FIDRES  0.866977 Hz
AQ 0.5767168 sec
RG 202.34
Br DW 4.400 usec
DE 6.50 usec
TE 298.2 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL {1 ======
! SFO1  470.5641349 MHz
NUC1 19F
P1 13.85 usec
PLW1  46.00000000 W
======== CHANNEL f2 ======
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2  waltz16
PCPD2 80.00 usec
PLW2  15.30000019 W

— PLW12 0.40402001 W

T T T T T T T T F2 - Processing parameters
65536

I T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm Sl
SF_ 470.6126952 MHz
WDW EM

(2-(3-bromophenyl)-2-(phenylselanyl)ethyl)(trifluoromethyl)sulfane (3g):

32



Current Data Parameters
NAME 8) 3-Br styrene
EXPNO 143

N‘\\%’ N/ \V% - - PROCNO 1

F2 - Acquisition Parameters

4,454
4,441
4,428
4,415
3.548
3.535
3.516
3.503
3.396
3,369
3.338
-0.000

Date_ 20170506
Time 18.04
INSTRUM spect

PROBHD 5 mm PABBO Bl
PULPROG zg30
5!

TD 65536
SOLVENT CDCI3
SCF3 NS 16
DS 2
Br Se SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 2956 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ==
SFO1 400.1320007 MH
NUC1 1H
P1 15.70 usec
L PLWA1 7.75000000 W
., .
F2 - Processing parameters
Sl 65536
SF 400.1300110 MHz
T T T T T T T T T T wDw EM
SSB 0
9 8 7 6 5 4 3 2 1 ppm PR 0.30 Hz
GB 0
3fel5)e g [ PC 1.00
00|M|0) o ol
0|~ ~— |

WPD®®D— v~ NI~ Current Data Parameters
BRESEDH6 R k8% 5 2 NAME  8) 3-Br styrene
OM—0OO0 @M~ ©N o - © «© @ EXPNO 144
IRERONNNANA N g 8 PROCNO 1
\\'\\\///// \I/ ‘ ‘ F2 - Acquisition Parameters
Date 20170506
Time 18.11
INSTRUM spect
PROBHD 5 mm PABBO B
PULPROG zgpg30
TD 16540
SOLVENT CDCI3
NS 1000
DS 4
SCF; SWH 24038.461 Hz
FIDRES 1.453353 Hz
Br Se AQ 0.3440320 sec
RG 200.34
Dw 20.800 usec
DE 6.50 usec
TE 296.1 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ==
SFO1 100.6228289 Mt
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
======== CHANNEL 2 ==
SFO2 400.1316005 Mk
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
" ‘ ‘ b o PLW12 0.23583999 W
' itk L PLW13 0.11863000 W
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0  ppm F2-Processing parameters

SI 32768

33



Current Data Parameters

~ NAME spa50117
Q S EXPNO 1
] < PROCNO 1
g e
b ' F2 - Acquisition Parameters
| Date_ 20170102
Time 14.31
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
gg 131052 c
LVENT DCI3
SCF3 NS 16
DS 4
Br Se SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 202.34
DW 4.400 usec
DE 6.50 usec
TE 2982 K
D1 1.00000000 sec
! D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL f1 ======
SFO1 470.5641349 MHz
NUC1 19F
P1 13.85 usec
PLW1 46.00000000 W
======== CHANNEL 2 ======
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.40402001 W
T T T T T T T T T T T — F2 - Processing parameters
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm Sl 65536
SF 470.6126952 MHz
WDW EM

(2-(naphthalen-2-yl)-2-(phenylselanyl)ethyl)(trifluoromethyl)sulfane (3h):

Current Data Parameters

NAME spa51216
EXPNO 177
PROCNO 1

F2 - Acquisition Parameters

Date_ 20161229
Time 7.38
INSTRUM spect

PROBHD 5 mm PABBO Bl
PULPROG zg30
7

TD 32768
SOLVENT CDCI3
SCF3 NS 2
DS 2
Se SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384000 sec
RG 71.49
DW 50.000 usec
DE 6.50 usec
TE 2916 K
D1 0.50000000 sec
TDO 1
======== CHANNEL {1 ==
SFO1 500.1525008 MH
NUC1 1H
P1 11.75 usec
H ‘ PLW1 15.30000019 W
F2 - Processing parameters
Sl 65536
SF 500.1500280 MHz
\ T T T T T T T \SNS[I)?:W 0 EM
10 6 5 4 3 2 1 ppm LB 0.30 Hz

T T T

9 8 7
o (o(Y(@|oT (=}
IR |© (N | [=]
<|olo|o|N | o
||| ~

GB 0
g PC 1.00
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135.570
133.534
133.280
133.208
131.570
129.306

129.158
129.039

128,133
127.861
127.707
127.200
126.651
125.070
77.411
77.157
76.903
—49.639
— 33,529

TSN

SCF3
Se

T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20

-42.773
-164.902

‘ SCF4

s

T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 =200

(2-(phenylselanyl)-2-(o-tolyl)ethyl)(trifluoromethyl)sulfane (3i):

35

T
ppm

SSB 0
ppm =2

Current Data Parameters
NAME spa51216
EXPNO 178
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161229

Time 9.37

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 20480
SOLVENT CDCI3

NS 5000

DS 4
SWH 29761.904 Hz
FIDRES 1.453218 Hz

TE 2925 K

D1 1.00000000 sec

D11 0.03000000 sec
0 1

======== CHANNEL f1 ====
SFO1 1257753932 MHz
NUC1 13C

P1 9.80 usec

PLWA1 103.00000000 W

======== CHANNEL 2 ====
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.40402001 W
PLW13 0.20321999 W

F2 - Processing parameters

Sl 32768
SF 125.7628083 MHz
WDW EM

10N H=>

Current Data Parameters
NAME spab1216
EXPNO 185
PROCNO 1

F2-

Acquisition Parameters

Date_ 20161229
Time 16.01
INSTRUM spect
PROBHD 5 mm PABBQ BB/
PULPROG  zgfhigqn.2

DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz

0.5767168 sec
202.34
4.400 usec
6.50 usec
299.3 K
1.00000000 sec
0.03000000 sec
0.00002000 sec
1

======== CHANNEL f1 ======
SFO1 470.5641349 MHz
NUC1 19F

P1

13.85 usec

PLW1 46.00000000 W

======== CHANNEL {2 ======
SFO2 500.1520006 MHz
NUC2 1H

CPDPRG[2 waltz16

PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.40402001 W

F2-
S|

SF
wDw

Processing parameters

65536
470.6127143 MHz
. EM



7.428
7.423

sy s

7.416
7.411

7.404
7.257
7.252
7.245
7.242
7.240
7.239
7.227
7.216

7.200
7.185
7.179
7.167
7.154
4,795
4.781

4,769
4.755
3.649
3.635
3.617

3.601

3.574
3.569

3.542
T~2.266

-0.000

Me SCF;,
Se
R 1
T T T T T T T
10 7 6 5 4 2 ppm
<o o ‘lo @
@©(O|o o o~ <
@©IN = - o
—|<fled - o )
DD —MONMOWDONN~OS
OO T ONO NN T O — 0w o = ®
TOMOOMMNOTOVDYQ N0 @ R S
CUWON— OB O N ©Q < w0 o @
OOOOONNNNNNN ~ N o 4 o o
CTrrTrTTT T CC T M~~~ <~ ™ -
Me SCF3
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

36

Current Data Parameters

NAME spad0417
EXPNO 612
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170428
Time 18.30
INSTRUM spect

PROBHD 5 mm PABBO Bl

PULPROG zg30

TD 65536
SOLVENT CDCI3
NS 6

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 200.34

DW 62.400 usec
DE 6.50 usec

TE 2949 K

D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ==
SFO1 400.1320007 MH
NUC1 1H

P1 15.70 usec
PLWA1 7.75000000 W
F2 - Processing parameters
Sl 65536

SF 400.1300108 MHz
WDW EM

SSB

0
LB 0.30Hz
PC 1.00

Current Data Parameters

NAME spad0417
EXPNO 613
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170428
Time 19.18
INSTRUM spect
PROBHD 5 mm PABBO B
PULPROG zgpg30
TD 16540
SOLVENT CDCI3
NS 2000

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34

Dw 20.800 usec
DE 6.50 usec

TE 2952 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 =
SFO1 100.6228289 MI—
NUC1 13C

P1 9.25 usec
PLW1 47.00000000 W
======== CHANNEL 2 =
SFO2 400.1316005 MI—
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters
Si 32768



Current Data Parameters

- NAME spa50117
p S EXPNO 139
(=] < PROCNO 1
g e
¥ ' F2 - Acquisition Parameters
Date 20170127
Time 9.06
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
D 131072
SOLVENT CDCI3
NS 16
DS 4
FIDRES ' 0868077 Ho
x 1z
Me SCF3 AQ 0.5767168 sec
S e RG 202.34
DW 4.400 usec
DE 6.50 usec
TE 2933 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL f1 ======
SFO1 470.5641349 MHz
NUC1 19F
P1 13.85 usec
PLW1 46.00000000 W
======== CHANNEL f2 ======
SFO2 500.1520006 MHz
NUC2 1H
CPDPRGI[2 waltz16
‘ PCPD2 80.00 usec
PLW2 15.30000019 W
L PLW12 0.40402001 W
T T T T T T T T T T T — F2 - Processing parameters
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm Sl 65536
SF 470.6127142 MHz
WDW EM

(2-phenyl-2-(p-tolylselanyl)ethyl)(trifluoromethyl)sulfane (3j):

Current Data Parameters
NAME spad0317
EXPNO 189

M[%/ N \\/m/%/ PROCNO 1

F2 - Acquisition Parameters

7.351
7.346
7.342
7.334
7.318
7.314
7.306
7.260
7.257
7.244
7.241
7.0756
7.059
4.497
4.487
4.476
4.466
3.533
3.522
3.507
3.497
3.428
3.407
3.403
3.382
2.331
-0.000

Date_ 20170323
Time 20.58
INSJRUM spect o
PROBHD 5 mm PABBO Bl
SCF3 PULPROG 2930
Se TD 32768
SOLVENT CDCI3
NS 32
DS 2
SWH 10000.000 Hz
Me FIDRES 0.305176 Hz
AQ 1.6384000 sec
RG 124.08
DwW 50.000 usec
DE 6.50 usec
TE 2936 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ==
SFO1 500.1525008 MH
NUC1 1H
P1 12.75 usec
j J PLWA1 15.30000019 W
F2 - Processing parameters
Si 65536
SF 500.1500142 MHz
T T T T T T T T T T T wbw EM
SSB 0
10 9 8 7 6 5 4 3 2 1 ppm R 0.30 Hz
‘ GB 0
28 3 B ﬁw PC 1.00
Q¥ O o -|e N
<Ny - | [s]
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Current Data Parameters
NAM spa50317
EXPNO 190
PROCNO 1

138.520
137.903
133.949
131.584
130.194
128.985
128.602
127.837

129.134
125.317
77.410
77.156
76.902
— 49,337
—33.932
—21.275

S NS

|

F2 - Acquisition Parameters
Date_ 20170323

Time 2147
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 20480

SOLVENT CDCI3
‘ SCF; S0 .

200
DS 4
Se SWH 29761.904 Hz
FIDRES 1.453218 Hz
AQ 0.3440640 sec
RG 202.34
Me DW

TE 2941 K

D1 1.00000000 sec

D11 0.03000000 sec
0 1

======== CHANNEL f1 ====
SFO1 1257753932 MHz
NUC1 13C

P1 9.88 usec

PLWA1 103.00000000 W

======== CHANNEL 2 ====
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.38863000 W
w PLW13 0.19548000 W

I l%' } — s N F2 - Processing parameters
i Si 32768
SF 125.7628026 MHz
WDW EM

T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppmSSB 0O
IR 1 NN H>

Current Data Parameters
NAME spa50317
EXPNO 192
PROCNO 1

-42.802

F2 - Acquisition Parameters
Date_ 20170323

Time 21.58
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2

DS 4
FIDRES 0866017 He
x 1z
| SCF3 AQ 0.5767168 sec
Se RG 202.34
DW 4.400 usec
DE 6.50 usec
TE 2934 K
D1 1.00000000 sec
Me D11 0.03000000 sec
D12 0.00002000 sec
TDO 1

======== CHANNEL f1 ======
SFO1 470.5641349 MHz
NUC1 19F

P1 13.85 usec

PLW1 46.00000000 W

======== CHANNEL {2 ======
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W

: PLW12 0.38863000 W

T T T T T T T T T T — F2 - Processing parameters
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm Sl 65536
SF 470.6126761 MHz
WDW EM

(2-((4-methoxyphenyl)selanyl)-2-phenylethyl)(trifluoromethyl)sulfane (3k):

38



e E 8880083 INIRe800 0 §  Cument Data Parameters
OOOOOOOONNNNONTITTIDLIITITONOM S NAME spab0317
NENNENEENNENENNENNN OGS 0030 e oo 7 EXPNO 150
TSl TR S e=—" PROCNO 1
F2 - Acquisition Parameters
Date_ 20170321
Time 13.36
INSTRUM spect
PROBHD 5 mm PABBO B
PULPROG zg30
SCF3 D 2768
SOLVENT CDCI3
Se NS 32
DS 2
SWH 10000.000 Hz
FgRES 0.305176 Hz
Al 1.6384000 sec
OMe RG 101.5
DW 50.000 usec
DE 6.50 usec
TE 2943 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ==
SFO1 500.1525008 MH
NUC1 1H
P1 12.75 usec
l PLWA1 15.30000019 W
F2 - Processing parameters
Sl 65536
SF 500.1500140 MHz
WDW EM
T T T T T T T T T T T SSB
10 9 8 7 6 5 4 3 2 1 ppm LB 0.30 Hz
GB 0
Slogio g [gele PC 1.00
o©m\o = —|1Q=
— NN — M|
I IGRINRILEY —©N - < ™ Current Data Parameters
3 GO TEd e I°8 Y62 NAME ~ spa50317
D OOONNNN~— M~ IS © g o < EXPNO 172
- T r T e M~~~ w < (S PROCNO 1
[ \\\w//'// \l/ | ‘ \ F2 - Acquisition Parameters
Date_ 20170322
Time 2347
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 20480
SOLVENT CDCI3
Ng ZTO
D
SC F3 SWH 29761.904 Hz
FIDRES 1.453218 Hz
Se AQ 0.3440640 sec
RG 202.34
DwW 16.800 usec
DE 6.50 usec
TE 295.0 K
OMe D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f{ ====
SFO1 125.7753932 MHz
NUC1 3C
P1 9.88 usec
PLW1 103.00000000 W
== CHANNEL f2 ====
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.38863000 W
PLW13 0.19548000 W
l { ol l ' F2 - Processing parameters
Sl 32768
SF 125.7628033 MHz
T T T T T T T T T T T WD EM
200 180 160 140 120 100 80 60 40 20 0 ppmSSB 0
IR 1 NN H>
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5

@

N

1

SCF;
I
©/j\/3e\©\
OMe

1o
T T T T T T T T T T T T
0 =20 -40 -60 -80 -100 -120 -140 -160 -180 =200 ppm

Current Data Parameters

NAME spa50317
EXPNO 173
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170322

Time 23.50

INSTRUM spect
PROBHD 5 mm PABBQ BB/
PULPROG  zgfhigqn.2

D 131072
SOLVENT CDCI3
NS 16

DS 4

SWH 113636.367 Hz
FIDRES 0.866977 Hz

AQ 0.5767168 sec
RG 202.34

DW 4.400 usec
DE 6.50 usec
TE 2945K

D1 1.00000000 sec
D11 0.03000000 sec

D12 0.00002000 sec
1

======== CHANNEL f1 ======
SFO1 470.5641349 MHz
NUC1 19F

P1 13.85 usec

PLW1 46.00000000 W
======== CHANNEL f2 ======
SFO2 500.1520006 MHz
NUC2 1H

CPDPRGI[2 waltz16

PCPD2 80.00 usec

PLW2 15.30000019 W
PLW12 0.38863000 W

F2 - Processing parameters

S| 65536
SF 470.6126639 MHz
WDW EM

(2-((4-chlorophenyl)selanyl)-2-phenylethyl)(trifluoromethyl)sulfane (31):

P1
1 PLWA

-0.000

Current Data Parameters

NAME spa40417
EXPNO 35
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170403
Time 15.16
INSTRUM spect

PROBHD 5 mm PABBO Bl
PULPROG zg30
5

D 65536
SOLVENT CDCI3
NS 10

DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 153.13
DW 62.400 usec
DE 6.50 usec
TE 2945K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ==
SFO1 400.1320007 MH
NUC1 1H
15.70 usec
7.75000000 W

F2 - Processing parameters

10

4.883 \_

4135~ _ |

=

40

S| 65536
SF 400.1300146 MHz
! \évs[l)aw 0 EM
PP B 0.30 Hz
GB 0
PC 1.00



Current Data Parameters
NAME spad0417
EXPNO 38
PROCNO 1

138.13
134.98
134.06
131.84
129.49
129.04
128.77
128.73
127.79
77.476
77.158
76.841
—49,384
—34.108

/
\
<

F2 - Acquisition Parameters
Date_ 20170403
Time 15.17
INSTRUM spect
PROBHD 5 mm PABBO E
PULPROG zgpg30
TD 16540
SOLVENT CDCI3
NS 292

DS 4
SC F3 SWH 24038.461 Hz

Se FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
Dw 20.800 usec
Cl DE 6.50 usec

TE 294.7K

D1 1.00000000 sec

D11 0.03000000 sec
1

======== CHANNEL f1 ==
SFO1 100.6228289 Mt
NUC1 13C

P1 9.25 usec
PLW1 47.00000000 W

======== CHANNEL 2 ==
SFO2 400.1316005 Mt
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
LW12 0.23583999 W
LW13 0.11863000 W

T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppir2 - Processing parameters
| 32768

Pated Ann manTETT sE

LUIENL Udld Faidiieens
NAME spa50417
EXPNO 2
PROCNO 1

-42.902

F2 - Acquisition Parameters
Date_ 20170403
Time 18.13
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
TD 131072
SOLVENT CDCI3

16

DS 4
SC FS SWH 113636.367 Hz

Se FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 202.34
DW 4.400 usec
DE 6.50 usec
Cl

TE 294.0 K

D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1

======== CHANNEL f1 ======
SFO1 470.5641349 MHz
NUC1 19F

P1 13.85 usec

PLW1 46.00000000 W

======== CHANNEL {2 ======
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W

L PLW12 0.38863000 W

T T T T T T T T T T — F2 - Processing parameters
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm Sl 65536
SF 470.6127262 MHz
WDW EM

(2-((4-fluorophenyl)selanyl)-2-phenylethyl)(trifluoromethyl)sulfane (3m):

41



L

7.401
7.381
7.367
7.310

¥ 7.260
}7.242
7.224
6.958
&a.gaa
6.914
4,493
4.480
4,466
4,453
3.529
3,516
3.497
3,485
3.442
3,415
3,384

-0.000

Current Data Parameters
NAME V) 4-flucro selenid

EXPNO 222
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170407
Time 19.12
INSTRUM spect

PROBHD 5 mm PABBO Bl

PULPROG zg30
TD 65536
SCF3 SCS)LVENT CDCI3
N 6
Se DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
F AQ 4.0894465 sec
RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 2948 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ==
SFO1 400.1320007 MH
NUC1 1H
P1 15.70 usec
h l PLW1 7.75000000 W
F2 - Processing parameters
Sl 65536
SF 400.1300103 MHz
T T T T T T T T T T wbw EM
SSB 0
10 9 7 6 5 4 3 2 1 ppm PR 0.30 Hz
GB 0
SN SR PC 1.00
= o oe
N[N ~— [
2 § ﬁ § § § § § % @ [ @ 3 Current Data Parameters
05 G © O @ I 3G O Te® = b NAME V) 4-fluoro selenic
SAANNNNNE T NINFY g 3 EXPNO 223
S\ N | PROCNO 1
F2 - Acquisition Parameters
Date 17040
Time 19.37
INSTRUM spect
PROBHD 5 mm PABBOE
PULPROG zgpg30
D 6540
SOLVENT CDCI3
NS 000
DS 4
SCF3; SWH 24038.461 Hz
S e FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
DwW 20.800 usec
DE 6.50 usec
F TE 2953 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ==
SFO1 100.6228289 Mt
NUC1 13C
P1 9.25 usec
PLWA1 47.00000000 W
======== CHANNEL f2 ==
SFO2 400.1316005 Mt
NUC2 1H
CPDPRG|[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
LW12 0.23583999 W
LW13 0.11863000 W
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 pprir2 - Processing parameters

42
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Current Data Parameters

© NAME spa50417
pa | b EXPNO 33
@© © PROCNO 1
™ -~
b N F2 - Acquisition Parameters
| Date 20170411
Time 15.40
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
D 131072
SOLVENT CDCI3
NS 16
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
SCF3; RG 202.34
DW 4.400 usec
Se DE 6.50 usec
TE 2986 K
D1 1.00000000 sec
D11 0.03000000 sec
F D12 0.00002000 sec
! TDO 1
======== CHANNEL f1 ======
SFO1 470.5641349 MHz
NUC1 19F
P1 13.85 usec
PLW1 46.00000000 W
======== CHANNEL 2 ======
SFO2 500.1520006 MHz
: NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW?2 15.30000019 W
PLW12 0.38863000 W
T T T T T T T T T T T — F2 - Processing parameters
0 -20 -40 -60 -80  -100 -120 -140 -160 -180 -200 ppm Sl 65536
SF 470.6126374 MHz
wDwW EM

(2-((2-methoxyphenyl)selanyl)-2-phenylethyl)(trifluoromethyl)sulfane (3n):

Current Data Parameters
NAME Ill) 2 methoxy sele

EXPNO 479
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180218
Time 9.11
INSTRUM spect
PROBHD 5 mm PABBO Bl
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 200.34
DwW 62.400 usec
DE 6.50 usec
TE 2988 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ==
SFO1 400.1320007 MH
NUC1 1H
P1 15.70 usec

l um PLW1 7.75000000 W

) L

F2 - Processing parameters
65536

SI
SF 400.1300110 MHz
T T T T T T T T T T T WDW EM
SSB 0
10 9 8 7 6 5 | 3 2 1 ppn DR 0.30 Hz
GB 0
o Q2 R[6% 8l K83 PC 1.00
~—|NO |, |O o [eel[a]e]
PV ] e b < lcil<lc
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—159.945

/

138.413
130.150

128.995
128.663

-127.833
%125.504
\120.677
\118 544
113,729
77.409
77.155
76.901
—55.423
—49.388

<

SCF3

OMe

—33.625

Current Data Parameters
NAME 11l 2 methoxy selt
EXPNO 94
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180216
Time 11.04
INSTRUM spect
PROBHD 5 mm PABBO E
PULPROG zgpg30
TD 0480
SOLVENT CDCI3
NS 256

DS 4

SWH 29761.904 Hz

FIDRES 1.453218 Hz

Al 0.3440640 sec
202.34
16.800 usec
6.50 usec
299.5 K

D1 1.00000000 sec

0.03000000 sec

TDO 1

======== CHANNEL f1 ==
125.7753932 Mt
13C

P1 9.88 usec
103.00000000 W

======== CHANNEL 2 ==
500.1520006 Mt
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.38863000 W
LW13 0.19548000 W

200

180

160

—-42.902

140

T ’ T T T T T
120 100 80 60

SCF;  OMe

saNe

40

20

-20

T
-40

T
-60

T
-80

T T
-100 -120 -140 -160

44

T
-180

T
=200

T
ppm

pprir2 - Processing parameters
Sl 32768

~— amE A~ nE

Current Data Parameters
NAME IIl) 2 methoxy selenide
EXPNO 95
PROCNO 1

F2 - Acquisition Parameters
Date 20180216

Time 11.06
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2

4
113636.367 Hz
0.866977 Hz
0.5767168 sec
202.34
4.400 usec
6.50 usec
2990 K
D1 1.00000000 sec
0.03000000 sec
0.00002000 sec
TDO 1

======== CHANNEL f{ ======
SFO1 470.5641349 MHz
NUC1 19F

P1 13.85 usec

PLW1 46.00000000 W

======== CHANNEL 2 ======
SFO2 500.1520006 MHz
NUC2
CPDPRG[2
PCPD2
PLW2
PLW12

1H
waltz16
80.00 usec
15.30000019 W
0.38863000 W

F2 - Processing parameters

sl 65536
SF_ 470.6127282 MHz
WDW EM



5-((2-phenyl-2-((trifluoromethyl)thio)ethyl)selanyl)benzo[d][1,3]dioxole (30):

Current Data Parameters

NAME spab0417
EXPNO 89
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170419
Time 21.21
INSTRUM spect
PROBHD 5 mm PABBO Bl
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 32
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384000 sec
RG 124.08
DwW 50.000 usec
DE 6.50 usec
TE 2947 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ==
SFO1 500.1525008 MH
NUCA1 1H
P1 12.75 usec

l PLW1 15.30000019 W

F2 - Processing parameters
65536

SI
SF 500.1500123 MHz
\ T T I T T T T T T T wbw EM
SSB 0
10 9 8 7 6 5 4 3 2 1 ppm LB 0.30 Hz
| GB ©
SeRRy (3 g &3 PG 1.00
o|vle||le [© IS slo
SATEERENIBEBEYE ocw= ~ = Current Data Parameters
CONOWeORO0aTONY 0o o NG N spa50417
CHB-—BOOCOROITD= SO X ™~ EXPNO 91
TTOOANNNANANN—TOO M~ @D T
R R R L L N I~~~ < ™ PROCNO 1
\‘\\,\V/// / / \l/ ‘ | F2 - Acquisition Parameters
Date_ 201704
Time 2212
INSTRUM spect
SCF3 PROBHD 5 mm PABBO BB/

PULPROG 2gpg30
Se 0 ™ 20480
SOLVENT CDCI3
> NS 2000
DS 4
(0] SWH 29761.904 Hz

FIDRES 1.453218 Hz

AQ 0.3440640 sec

RG 202.34

DW 16.800 usec

DE 6.50 usec

TE 2954 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

======== CHANNEL f1 ====
SFO1 125.7753932 MHz
NUC1 13C

P1 9.88 usec

PLW1 103.00000000 W
======== CHANNEL f2 ====
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec

PLW2 15.30000019 W
PLW12 0.38863000 W
PLW13 0.19548000 W

F2 - Processing parameters

Sl 32768
SF 125.7628018 MHz
T T T T T T T T T T T WDw EM
200 180 160 140 120 100 80 60 40 20 0 ppmSSB 0
IR 1 0N H=

45



Current Data Parameters

NAME spa50417
pa | EXPNO Q0
@ PROCNO 1
™
¥ F2 - Acquisition Parameters
| Date 20170419
Time 21.23
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
D 131072
SOLVENT CDCI3
NS 16
DS 4
SWH 113636.367 Hz
! SCF FIDRES 0.866977 Hz
3 AQ 0.5767168 sec
S RG 202.34
€ o) DW 4.400 usec
DE 6.50 usec
> TE 2948 K
D1 1.00000000 sec
) D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL f1 ======
SFO1 470.5641349 MHz
NUC1 19F
P1 13.85 usec
PLW1 46.00000000 W
======== CHANNEL 2 ======
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW?2 15.30000019 W
PLW12 0.38863000 W
T T T T T T T T T T T — F2 - Processing parameters
0 -20 -40 -60 -80  -100 -120 -140 -160 -180 -200 ppm Sl 65536
SF 470.6126672 MHz
wDwW EM

Current Data Parameters

NAME spa50417
EXPNO 92
PROCNO 1
F2 - Acquisition Parameter
Date 20170419
Time 2217
SCF3 INSTRUM spect
PROBHD 5mm PABBO |
Se OMe PULPROG 2930
TD 32768
SOLVENT CDCI3
NS 32
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384000 sec
RG 101.5
DW 50.000 usec
DE 6.50 usec
TE 2946 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 =
SFO1 500.1525008 M
NUC1 1H
P1 12.75 usec
PLWA1 15.30000019 W
F2 - Processing parameter
. Si 65536
SF 500.1500149 MH:
T T T T T T T T T T T WDW EM
10 9 8 7 6 5 4 3 2 1 pPpm SSB 0
(| LB 0.30 Hz
(0[S (=) ol<|a GB 0
3|88/8 8\& 8 333 PC 1.00
N|N|[— OO0 -~ N~ |~
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_ 159,915
138,377
131.595
130,150
129,141
128,992
128.896
128,663
127.825
125,478
118.497
114,928
113.710
77.410
77.156
76.902

—55.413

49,351

—33.601

8
2

2
0]

OMe

Current Data Parameters
NAME spa50417
EXPNO 94
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170419

Time 23.09
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 20480

SOLVENT CDCI3
NS 2000

DS 4

SWH 29761.904 Hz
FIDRES 1.453218 Hz

D11 0.03000000 sec
1

======== CHANNEL f1 ====
SFO1 125.7753932 MHz
NUC1 13C

P1 9.88 usec

PLW1 103.00000000 W

======== CHANNEL f2 ====
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.38863000 W
PLW13 0.19548000 W

F2 - Processing parameters

Sl 32768

200 180 160 140 120 100 80 60 40

—-42.803

SCF3

©)\/Se ©/0Me

T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180

(1-(naphthalen-2-yl)vinyl)(trifluoromethyl)sulfane (4):

47

T
-200

ppm

SF 125.7628030 MHz
WDW EM

B 0
ppmisg 100 H=>

Current Data Parameters
NAME spa50417
EXPNO 93
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170419
Time 22.20
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
TD 131072
SOLVENT CDCI3

16

DS 4

SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 202.34

DW 4.400 usec
DE 6.50 usec
TE 2946 K

D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1

======== CHANNEL f{ ======
SFO1 470.5641349 MHz
NUC1 19F

P1 13.85 usec

PLW1 46.00000000 W

== CHANNEL 2 ======
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.38863000 W

F2 - Processing parameters
S| 65536

SF 470.6126878 MHz
wDw EM



e SNy

-0.000

Current Data Parameters

NAME 2544-
EXPNO 43
PROCNO 1

F2 - Acquisition Parameter
Date_ 20180403
Time 20.55
INSTRUM spect

PROBHD 5 mm PABBO I

PULPROG 2930
SCFS D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 296.8 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 =
SFO1 400.1320007 M
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameter
L Sl 65536
SF 400.1300105 MH:
T T T T T T T T T T WDW EM
10 9 8 7 6 5 4 3 2 prpm SSB 0
LB 0.30 Hz
g[x(lgls 2)f=) GB 0
35838 53 PC 1.00
—|—lalola — |
NOODON I T—NOT—O©OM
IEITILEYgRoL LY oI Current Data Parameters
BOBOOOOBBINNCSYE J= NAME 2544-
COOOOONINNNNNN  pr© EXPNO 130
e\ PROCNO 1
F2 - Acquisition Parameters
Date_ 2018041
Time 13.27
INSTRUM spect
PROBHD 5 mm PABBO E
PULPROG zgpg30
TD 20480
SOLVENT CDCI3
NS
= DS
SWH 29761.904 Hz
SC 3 FIDRES 1.453218 Hz
AQ 0.3440640 sec
RG 202.34
DW 16.800 usec
DE 6.50 usec
TE 300.7 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ==
SFO1 125.7753932 Mt
NUC1 13C
P1 9.88 usec
PLWA1 103.00000000 W
======== CHANNEL 2 ==
SFO2 500.1520006 Mt
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
LW12 0.38863000 W
LW13 0.19548000 W
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 pprr2 - Processing parameters

48
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-44.355

SCF,

-164.903

o

-20 -40 -60 -80 -100

T
-120

T
-140

T
-160

T
-180

T
-200 ppm

(3-(phenylselanyl)-1,2,3,4-tetrahydronaphthalen-2-yl)(trifluoromethyl)sulfane (6a):

7.601
7.581
7.331
7.318
7.258
7.176
7.163
7.154
7.095
7.084
7.075
7.085
7.054
3.969
3.958
3.947
3.867
3.856
3.846
3.836
3.817
3.804
3.773
3.760
3.626
3.612

3.581

&

SCF3;

SePh

3.568
3.080
3.073
3.035

3.027
3.007
2,965

N \pes ety

-0.000

Current Data Parameter:

NAME 2329
EXPNO 556
PROCNO 1

F2 - Acquisition Paramel
Date_ 20170722
Time 12.44
INSTRUM spect
PROBHD 5 mm PABB(
PULPROG zg30
D 5536
SOLVENT CDCI3
NS 16

DS 2

SWH 8012.820 H
FIDRES 0.122266 |
AQ 4.0894465 se
RG 200.34
DW 62.400 use
DE 6.50 usec
TE 2944 K

D1 0.50000000 se
TDO 1
======== CHANNEL f1
SFO1 400.1320007
NUCA1 1H

P1 15.70 usec
PLW1 7.75000000

F2 - Processing paramel
Sl 65536

400.1300109 M

0| O[T
233
A o B 4
Il

49

WDwW EM

0 ppm SSB

0
LB 030 Hz

GB
PC

0
1.00



VMO OOOET~RODOWNOOoOW
OO OMO-TNOMNODOOM — < © oo m
NONOWON=MODN WO o8y
95533338888 IS Teaw
AR M~~~ gvmc?
Ny N VoV
SCF;
SePh
| |
]
|
|
I
‘I
|
T T T T T T T T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
o S
w (o))
et <
(3] [(e]
Al N
SCF;
SePh
T T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200  ppm

(2-(phenylselanyl)cyclopentyl)(trifluoromethyl)sulfane (6b):

50

Current Data Parameters

NAME 2329
EXPNO 557
PROCNO 1

F2 - Acquisition Paramet
Date 20170722
Time 12.57
INSTRUM spect

PROBHD 5 mm PABBC
PULPROG zgpg30
540

D 16!
SOLVENT CDCI3
NS 396

DS 4

SWH 24038.461 H
FIDRES 1.453353 F
AQ 0.3440320 set
RG 200.34

DwW 20.800 usex
DE 6.50 usec
TE 2948 K

D1 1.00000000 se
D11 0.03000000 se
TDO 1
======== CHANNEL f1

SFO1 100.6228289 |
13C

P1 9.25 usec
PLW1 47.00000000

======== CHANNEL f2
SFO2 400.1316005 |
1H

CPDPRG[2 waltz16
PCPD2 90.00 use
PLW2 7.75000000\
PLW12 0.23583999
PLW13 0.11863000

Current Data Parameters

NAME spab0117
EXPNO 141
PROCNO 1

F2 - Acquisition Paramet
Date_ 20170127
Time 9.16
INSTRUM spect

PROBHD 5 mm PABBC
PULPROG  zgfhiggn.2

TD 131072
SOLVENT CDCI3
NS 16

DS 4

SWH 113636.367 t
FIDRES 0.866977 F
AQ 0.5767168 set
RG 202.34

DW 4.400 usec
DE 6.50 usec
TE 293.3 K

D1 1.00000000 se:
D11 0.03000000 s¢
D12 0.00002000 se
TDO 1
======== CHANNEL f1
SFO1 470.5641349 |
NUC1 19F

P1 13.85 usec
PLW1 46.00000000
======== CHANNEL 2
SFO2 500.15200086 |
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 us¢

PLW2 15.30000019
PLW12 0.40402001



O~ ONDQOOM— W0

DO~~~ O OO0

DLOVWWDOHOOANNN
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|

Z
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3.619
3.606
3.604
3.600
3.592
3.587
2.438

“*$§%§$£f$%§§%¢%1zz%2£§géﬁ”

SCF,

2.422

SePh

2.408
2.304
2.283

2.265

2.252
2.237

2,220

1.813

1.810

1.802
1.785
1.769
1.765
1.755
1.745

J

0 ppm

O STOODM
CEACNE thy 8% 8356
U= 0o oo “.‘(% ~o @
RN KRe 8% daR
SCF,
SePh
o 1
|
|
I
|
-
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameter:

NAME spab0316
EXPNO 225
PROCNO 1

F2 - Acquisition Paramel
Date_ 20160328
Time 20.31
INSTRUM spect
PROBHD 5 mm PABB(
PULPROG zg30
TD

SOLVENT CDCI3
NS 32

DS 2

SWH 10000.000 k
FIDRES 0.305176 |
AQ 1.6384000 se
RG 114.76

DW 50.000 use
DE 6.50 usec
TE 2974 K

D1 0.50000000 se
TDO 1
======== CHANNEL f1
SFO1 500.1525008
NUC1 1H

P1 11.75 usec
PLWA1 15.30000019

F2 - Processing paramel
SI 65536

SF
WDW
SSB
LB
GB
PC

500.1500249 ¥

EM
0.30Hz
1.00

Current Data Parameters

NAME spa50316
EXPNO 226
PROCNO 1
F2 - Acquisition Paramet
Date_ 20160328
Time 20.56
INSTRUM spect
PROBHD 5 mm PABBC
PULPROG zgpg30
TD 0480
SOLVENT CDCI3
NS 1000
DS 4
SWH 29761.904 H
FIDRES 1.453218
AQ 0.3440640 set
RG 202.34
DW 16.800 usex
DE 6.50 usec
TE 298.0 K
D1 1.00000000 se
D11 0.03000000 se
TDO 1
======== CHANNEL f1
SFO1 125.7753932 |
NUC1 13C
P1 9.63 usec
PLW1 103.00000000
======== CHANNEL {2
SF02 500.1520006 |
uUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 ust
PLW2 15.30000019
PLW12 0.33006001
PLW13 0.21123999



-42.540
-164.902

SCF,

SePh

T T T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm

(2-(phenylselanyl)cyclohexyl)(trifluoromethyl)sulfane (6¢):

SCF,
SePh
/Lh | J AKJ, . Y W
0 9 8 7 6 5 4 3 2 1 0 ppm

0|00 [N
O | (|~ |
— |~
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Current Data Parameters

NAME spa50117
EXPNO 140
PROCNO 1

F2 - Acquisition Paramet
Date_ 20170127
Time 9.10
INSTRUM spect

PROBHD 5 mm PABBC
PULPROG  zgfhiggn.2
D 131072
SOLVENT cDCI3
N 16

DS 4
SWH 113636.367 |
FIDRES 0.866977

AQ 0.5767168 set
RG 202.34

DwW 4.400 usec
DE 6.50 usec
TE 293.3 K

D1 1.00000000 se
D11 0.03000000 se

D12 0.00002000 se
1

======== CHANNEL f1
SFO1 470.5641349 |
NUC1 19F

P1 13.85 usec
PLW1 46.00000000
======== CHANNEL 2
SFO2 500.1520006 |
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 use¢

PLW2 15.30000019
PLW12 0.40402001

Current Data Parameter:

NAME spa40117
EXPNO 471
PROCNO 1

F2 - Acquisition Paramef
Date_ 20170124
Time 17.23
INSTRUM spect

PROBHD 5 mm PABB(
PULPROG zg30
53!

D 65536
SOLVENT CDCI3
NS

DS 2

SWH 8012.820 H
FIDRES 0.122266 |
AQ 4.0894465 se
RG 200.34
DW 62.400 use
DE 6.50 usec
TE 2943 K

D1 0.50000000 se
TDO 1
======== CHANNEL f1
SFO1 400.1320007
NUC1 1H

P1 15.70 usec

PLW1 7.75000000

F2 - Processing paramel
Si 65536

SF 400.1300100 M
WDW EM
SSB 0

LB 030 Hz
GB O

PC 1.00



ROT O —© Current Data Parameters
S8HIRY 28y 9 238% NAME spad0117
SERARE Sie  Ss sseq EXPNO | dss
RLREL LA N~~~ Tg O N NN PROCNO 1
l\\\% \J/ M \J \/ F2 - Acquisition Paramet:
Date_ 20170125
Time 8.35
INSTRUM spect
PROBHD 5 mm PABBC
PULPROG zgpg30
TD 16540
SOLVENT CDCI3
Ng 1000
D 4
SCF; SWH 24038.461 H
FIDRES 1.453353 F
AQ 0.3440320 sex
RG 200.34
SePh DW 20.800 uset
DE 6.50 usec
TE 2934 K
D1 1.00000000 se
D11 0.03000000 se
TDO 1
======== CHANNEL f1
SFO1 100.6228289 |
NUCA1 13C
P1 9.25 usec
PLW1 47.00000000
1 ======== CHANNEL f2
SFO2 400.1316005 |
! NUC2 1H
| | CPDPRG[2 waltz16
[ PCPD2 90.00 us¢
PLW2 7.75000000
PLW12 0.23583999
PLW13 0.11863000
L L T T \ T ‘ \ T T ‘
200 180 160 140 120 100 80 60 40 20 0 ppm
- g Current Data Parameters
& @ NAME spa50117
o P EXPNO 140
bl Ny PROCNO 1
F2 - Acquisition Paramet:
Date 20170127
Time 9.10
INSTRUM spect
PROBHD 5 mm PABBC
PULPROG  zgfhiggn.2
TD 131072
SOLVENT CDCI3
NS 16
SCF; DS :
SWH 113636.367
FIDRES 0.866977 F
AQ 0.5767168 se(
RG 202.34
SePh DW 4.400 usec
DE 6.50 usec
TE 293.3K
D1 1.00000000 se
D11 0.03000000 se
D12 0.00002000 se
TDO 1
======== CHANNEL f1
SFO1 470.5641349 |
NUC1 19F
P1 13.85 usec
PLW1 46.00000000
] CHANNEL f2
SFO2 500.1520006 |
NUC2 1H
CPDPRG[2 waltz16
A . PCPD2 80.00 us¢
PLW2 15.30000019
PLW12 0.40402001
T T T T T T T T T i T T T T T T T T T T T T T T
0 -20 40 -60 -80 -100 -120 -140 -160 -180 -200  ppm

(2-(phenylselanyl)cycloheptyl)(trifluoromethyl)sulfane (6d):

53



7.586
7.581
7.569
7.562
7.313
7.306
7.302
7.295
7.287
7.279
7.274
7.270
7.258
7.255
7.252
3,753
3.748
3.741

3.736
3.730
3.723
3.716
1.992
1.986
1.973
1.954
1.936
1.706
1.702
1.690
1.682
1.676
1.664
1.652
1.646
1.638
1.623
1.612

L¥$§E§§§§§§§§%PQ;A L#ééa%géégif%é§§§§§§%é$ég%%ggzij/

1.605
1.601
1.590
-0.000

SCF,

SePh

136,002
132.626
131.608
129.340

/
\
<

N -
v
S

2.000 =

128.130
127.853
77.474
77.1566
76.838

SCF,

SePh

N

1.085—
0.954 =

1.977

6.001 —

-50.819
31.175
%30.946
24.580
23.379

—27.712

51,191

N

120 100 80
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Current Data Parameter:

NAME spa40117
EXPNO 495
PROCNO 1

F2 - Acquisition Paramel
Date_ 20170126
Time 8.08
INSTRUM spect

PROBHD 5 mm PABB(
PULPROG zg30
53!

TD 65536
SOLVENT CDCI3
NS 100

DS 2

SWH 8012.820 H
FIDRES 0.122266 |
AQ 4.0894465 se
RG 153.13

DW 62.400 use
DE 6.50 usec
TE 2911 K
D1 0.50000000 se
TDO 1
======== CHANNEL 1
SFO1 400.1320007
NUCA1 1H

P1 15.70 usec

PLW1 7.75000000

F2 - Processing paramel

Sl 65536

SF 400.1300106 M
WDW EM
SSB 0

LB 030 Hz
GB 0

PC 1.00
Current Data Parameters
NA spad0117
EXPNO 512
PROCNO 1

F2 - Acquisition Parameti
Date_ 20170126
Time 8.20
INSTRUM spect

PROBHD 5 mm PABBC
PULPROG zgpg30

D 16540
SOLVENT CDCI3
NS 8

DS 4

SWH 24038.461 H
FIDRES 1.453353
AQ 0.3440320 sex
RG 200.34

DW 20.800 uset
DE 6.50 usec
TE 291.7K

D1 1.00000000 se
D11 0.03000000 se
TDO 1
======== CHANNEL f1
SFO1 100.6228289 |
NUC1 13C

P1 9.25 usec
PLW1 47.00000000
======== CHANNEL 2
SFO2 400.1316005 |
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 us¢

PLW2 7.75000000
PLW12 0.23583999
PLW13 0.11863000



Current Data Parameters

r~ S

) & NAME spa50117
V] > EXPNO 141
5 - PROCNO 1

F2 - Acquisition Paramet

Date_ 20170127
Time 9.16
INSTRUM spect
PROBHD 5 mm PABBC
PULPROG  zgfhiggn.2
TD 131072
SOLVENT CDCI3
N 6
DS 4
SWH 113636.367 t
SC F3 FIDRES 0.866977 F
AQ 0.5767168 set
RG 202.34
DwW 4.400 usec
SePh DE 6.50 usec
TE 293.3 K
D1 1.00000000 se
D11 0.03000000 se
D12 0.00002000 se
TDO 1
======== CHANNEL f1
SFO1 470.5641349 |
NUCA1 19F
P1 13.85 usec
PLWA1 46.00000000
======== CHANNEL 2
SFO2 500.1520006 |
NUC2 1H
L CPDPRG[2 waltz16
] PCPD2 80.00 us¢
PLW2 15.30000019
PLW12 0.40402001
T T T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm

(3-phenyl-2-(phenylselanyl)propyl)(trifluoromethyl)sulfane (6¢):

SCF3
Se

]
o
v
ES
w
N
—

10 9 8

Current Data Parameters

NAME spad0217
EXPNO 104
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170206
Time 12.05
INSTRUM spect
PROBHD 5 mm PABBO B
PULPROG zg30

TD 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 138.85

DwW 62.400 usec
DE 6.50 usec

TE 2926 K

D1 0.50000000 sec
TDO 1
======== CHANNEL 1 ==
SFO1 400.1320007 MH
NUCA1 1H

P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
Si 65536

SF 400.1300145 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB

PC 1.00



138.263
135.585
133.408

132.515
131.623

129.417
129.260
128,720
128.508
127.493

127.081

%
§

77.476

77.158
76.841

<

—44.715
—39.773

—35.150

SCF3
Se

Current Data Parameters
NAME spa40217
EXPNO 105
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170206
Time 12.29
INSTRUM spect
PROBHD 5 mm PABBO E
PULPROG zgpg30
TD 6540
SOLVENT CDCI3
NS 1000
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
Al 0.3440320 sec
200.34
20.800 usec
6.50 usec
293.1K
1.00000000 sec
0.03000000 sec
1

100.6228289 Mt
13C
9.25 usec
47.00000000 W

SFO1
NUC1

CHANNEL f2 ==
400.1316005 Mt
1H
waltz16
90.00 usec
7.75000000 W
0.23583999 W
0.11863000 W

NUC2
CPDPRG[2
PCPD2
PLW2
PLW12
LW13

T T T T
200 180 160 140 120 100

-39.314

60

-161.676

SCF;

Se

40

20 0

T T T T
0 -20 -40 -60 -80 -100

T
-120

T T
-140 -160

56

T
-180

T T
-200 ppm

pprir2 - Processing parameters
32768

~— Ann manTETT aE

Current Data Parameters
NAME spa50117
EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20170127
Time 9.10
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
131072
CDCI3
6

DS 4
113636.367 Hz
0.866977 Hz
0.5767168 sec
202.34
4.400 usec
6.50 usec
293.3K
1.00000000 sec
0.03000000 sec
0.00002000 sec
TDO 1

CHANNEL f1
470.5641349 MHz
19F
13.85 usec
46.00000000 W

CHANNEL f2 ======
500.1520006 MHz

PLW1

SFO2
NUC2
CPDPRG[2
PCPD2
PLW2
PLW12

1H
waltz16
80.00 usec
15.30000019 W
0.40402001 W

gz - Processing parameters
|
SF
WDw

470.6111960 MHz
EM



(4-(naphthalen-1-yloxy)-1-(phenylselanyl)butan-2-yl)(trifluoromethyl)sulfane (6f):

r-.a:wtrr-tro:co‘—‘—mmmmmmoo:‘—mwrmmmommmnotrx—mmmmtr‘—ommg
PO OTONMNLOAIN-VODOULUANTONNTOHOMNOTDODOTANTTNDDODOOWDST O F
PERGININININININNGNGN NN NGB I SR CRE B I S 3 DI TR =
%\‘w‘”%// N‘/ W.%%J%// NAME P
EXPNO 117
PROCNO 1
F2 - Acquisition Parameter
Date_ 20171204
Time 10.50
INSTRUM spect
PROBHD 5 mm PABBO |
PULPROG 2930
TD 65536
SOLVENT CDCI3
NS 16
DS 2
0 SWH 8012.820 Hz
S FIDRES 0.122266 Hz
€ AQ 4.0894465 sec
RG 200.34
SCF; DW 62.400 usec
DE 6.50 usec
TE 2984 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 =
SFO1 400.1320007 M
NUC1 1H
P1 15.70 usec
PLWA1 7.75000000 W
F2 - Processing parameter
W, A J A L SI 65536

SF 400.1300122 MH:

T T T T T T T T T T T WwWDW EM
10 9 8 7 6 5 4 3 2 1 pPpm SSB 0
| ) | LB 0.30 Hz
S C =1 <« =) -| (o GB 0
328888 |8 s (|BSS [8 8 PC 1.00
OO~ IM— Mo ~— oo~ o ~—
MO MOBPOS TN OO
IREIBIGHLITITEE RIS R Current Data Parameters
FOST O~ OOBONSY TR ® <o NAME 2449
CORNNNNNANNNNS NREE 83 EXPNO 113
SESsSsSS = N Vi PROCNO 1
F2 - Acquisition Parameters
Date_ 20171204
Time 11.03
INSTRUM spect
PROBHD 5 mm PABBO E
PULPROG zgpg30
D 16540
SOLVENT CDCI3
NS 512
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
o) DW 20.800 usec
Se DE 6.50 usec
TE 298.9K
SCF4 D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ==
SFO1 100.6228289 Mt
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
======= CHANNEL f2 ==
SFO2 400.1316005 Mt
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
e " f bt ' L L PLW12 0.23583999 W
ikl o ) il i r " . PLW13 0.11863000 W
T T T T T T T T N T T T T T T T T

200 180 160 140 120 100 80 60 40 20 0 pprir2 - Processing parameters
| 32768

~e ann manTEEA BE L

57



Current Data Parameters

© NAME spa50117
= 5 EXPNO
™ - PROCNO 1
3 e
i ' F2 - Acquisition Parameters
Date_ 20170127
Time 9.10
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
TD 131072
SOLVENT CDCI3
e NS 6
S DS 4
€ SWH 113636.367 Hz
FIDRES 0.866977 Hz
SC F3 AQ 0.5767168 sec
RG 202.34
DW 4.400 usec
DE 6.50 usec
TE 293.3K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL f1 ======
SFO1 470.5641349 MHz
NUC1 19F
P1 13.85 usec
PLW1 46.00000000 W
======== CHANNEL f2 ======
SFO2 500.1520006 MHz
NUC2 1H
CPDPRGI[2 waltz16
PCPD2 80.00 usec
| PLW2 15.30000019 W
- PLW12 0.40402001 W
T T T T T T T T T T T r F2 - Processing parameters
0 -20 -40 -60 -80  -100 -120 -140 -160 -180 -200 ppm Sl 65536
SF 470.6111960 MHz
wDw EM

3-(phenylselanyl)-4-((trifluoromethyl)thio)butyl 4-methylbenzenesulfonate (6g):

WONTRRONOOONOITH~RNODDOOMMNTMNOOM-WONNANONNMNNY O
O OONMNMNOT T OONODDONNLUTNODOLOAULO—ORNDOMNSW—O®
ORI TONONNNNOONNNNNNNNDDDNFTNNNT «— — v © 0~
eSS TSI T T OO0 NNNNNNNNANNANNN T Current Data Parameters
SRR PRI e U A e
EXPNO 590
PROCNO 1
F2 - Acquisition Parameter
Date_ 20170723
Time 8.12
INSTRUM spect
PROBHD 5 mm PABBO |
PULPROG zg30
SCF3 ™ 65536
SOLVENT CDCI3
Ts. Se NS 16
0 DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 200.34
Dw 62.400 usec
DE 6.50 usec
TE 294 4K
D1 0.50000000 sec
TDO 1
e CHANNEL f1=
SFO1 400.1320007 M
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
M J} F2 - Processing parameter
A sl
SF 400.1300097 MH:
T T T T T T T T T T ™ WD EM
10 9 8 7 6 5 4 3 2 1 PPm SSB 0
| VISV LB 0.30 Hz
of®(m|o < v [ofwv| |~ GB 0
SRIEE 2 5B g8k PC 100
N Ny — —|O m|o| O



Current Data Parameters
NAME 2330
EXPNO 591
PROCNO 1

_ 145163
136.119
130.083
129,557
128.969
128.093
128.055
125.892
77.463
77.146
76.828

—68.147

_—39.433
—35.901
—32.429

™-29.827

/
}
<

F2 - Acquisition Parameters
Date_ 20170723
Time 8.17
INSTRUM spect
PROBHD 5 mm PABBO B
PULPROG zgpg30

D 16540
SOLVENT CDCI3
NS 507

SCF; Ne 0

Ts SWH 24038.461 Hz

~0 Se FIDRES  1.453353 Hz
AQ 0.3440320 sec

RG 200.34

DW 20.800 usec

DE 6.50 usec

TE 2949 K

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL 1 ==
SFO1 100.6228289 MF
NUCA1 13C

P1 9.25 usec
PLWA1 47.00000000 W

SFO2  400.1316005 Mt

NUC2 1H

CPDPRG[2  waltz16

| 1] o [PCPD2 90.00 usec
‘ PLW2  7.75000000 W

PLW12  0.23583999 W

PLW13  0.11863000 W

T T T
160 140 120 100 80 60 40 20 ppiff2 - Processing parameters
S 32768

o 4AA A4ATET4 RALIL

Current Data Parameters
NAME 2330
EXPNO 185
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170724

Time 10.19

INSTRUM spect

PROBHD 5mm PABBO BB/

PULPROG  zgfhigqn.2

gg 131052 -

LVENT DCI3

SCF; NS 16

DS 4

Ts. Se SWH 113636.367 Hz
@) FIDRES  0.866977 Hz

AQ 0.5767168 sec

202.34

DW 4.400 usec
DE 6.50 usec
TE 299.7 K

D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1

======== CHANNEL f{ ======
SFO1 470.5641349 MHz
NUC1 19F

P1 13.85 usec

PLW1 46.00000000 W

—-43,986
-164.902

======== CHANNEL f2 ======
SFO2 500.1520006 MHz
NUC2 1H

CPDPRG[2 waltz16

PCPD2 80.00 usec
PLW2 15.30000019 W

PLW12 0.38863000 W

T T T T T T T T T T — F2 - Processing parameters
-20 -40 -60 -80  -100 -120 -140 -160 -180 -200 ppm Sl 65536
SF 470.6126883 MHz
WDW EM

59



4-(4-(phenylselanyl)-3-((trifluoromethyl)thio)butoxy)benzaldehyde (6h):

var~.«)Nm‘—mmmmvmvmommmmm‘—hhmohmmmmm‘—mr\mmomg
VOOTITO - -—ODOOVAONTOONOTO RN OONTHRONSOTONTODS
R R R RN TdysE38085558353358555529 ¢ rent nata Paramet
VN urren a arameters
Tee——=aaa 0\ TS0 ===/ NAME 2455
EXPNO 358
PROCNO 1
F2 - Acquisition Parameter
Date_ 20171217
Time 9.14
- ~ INSTRUM spect
PROBHD 5 mm PABBO |
PULPROG zg30
TD 65536
O SOLVENT CDCI3
Se NS 16
DS 2
SWH 8012.820 Hz
H SCF3 FIDRES 0.122266 Hz
AQ 4.0894465 sec
0 RG 200.34
~ 4 DwW 62.400 usec
DE 6.50 usec
TE 293.8K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 =
SFO1 400.1320007 M
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameter
) U sl 65536

SF 400.1300088 MH:

T T T T T T T T T T T WwWDW EM
10 9 8 7 6 5 4 3 2 1 pPpm SSB 0
| J 1 LB 0.30 Hz
© o|—|o © © (o= ol (o GB 0
8 olglg|e 2 853 |8 S PC 1.00
— AN~y ~ Anli=dl=] ol I~
§ § g @ §_ § g 3 § 2883 Qe ﬁ;rhrneEni Data P.‘aQriglseters
o ) G ANOC PO T T © N @
& © COONNN S NN g89 EXPNO 359
N\ N \ 1/ ‘
F2 - Acquisition Parameters
Date_ 20171217
Time 9.20
INSTRUM spect
PROBHD 5 mm PABBO B
- N PULPROG zgpg30
TD 16540
SOLVENT CDCI3
NS 256
O DS 4
Se SWH 24038.461 Hz
H SCF FIDRES 1.453353 Hz
AQ 0.3440320 sec
3 RG 200.34
DW 20.800 usec
0) DE 6.50 usec
~ / TE 294.1 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ==
SFO1 100.6228289 MF
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
======== CHANNEL f2 ==
SFO2 400.1316005 MF
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
Lw2 7.75000000 W
LW1i2 0.23583989 W
PLW13 0.11863000 W
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 'ppﬂsw’_lz - Processing parameters

oc 4AN 84 ATETA ML

60



Current Data Parameters
NAME h

I ) EXPNO 120

3 % PROCNO 1

Q ©

b ' F2 - Acquisition Parameters
Date_ 20171226
Time 10.19
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
D 131072

p < SOLVENT CDCI3

NS 16

DS 4
SWH 113636.367 Hz

0 FIDRES ~ 0.866977 Hz
Se AQ 0.5767168 sec
RG 202.34

DW 4.400 usec
H SC F3 DE 6.50 usec
TE 297.4K
D1 1.00000000 sec
_ O y D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
==——=—== CHANNEL f1 ======
SFO1 470.5641349 MHz
NUC1 19F
P1 13.85 usec
PLW1 46.00000000 W
B CHANNEL fz =———====
SFO2  500.1520006 MHz
NUC2 1H
CPDPRG2  waltz16
PCPD2 80.00 usec
1] PLW2  15.30000019 W

——————————— PLW12 0.38863000 W

T T T T T T T T F2 - Processing parameters

T T T T
0 -20 -40 -60 -80  -100 -120 -140 -160 -180 -200 ppm Sl 65536
SF 470.6126984 MHz
wDwW EM

(4-(4-iodophenoxy)-1-(phenylselanyl)butan-2-yl)(trifluoromethyl)sulfane (6i):

SF 400.1300094 MH;
! ™ WDW EM

mw-—ovmmmmmomm‘—‘—mwmvmmmr‘—mmmhmmmhvmoovwmmg
VLOVWITOOM—-—ONPVDOOVLIOMNOOWTOTONNMNOTANTANTRC-CODNNWLS
RONNNINNINRCNCRGN NN - IR o o o o =B o i = S G
. - urrent Data Parameters
Tess——— T N == ="/ NAME 2460
EXPNO 500
PROCNO 1
F2 - Acquisition Parameter
Date_ 20171225
Time 7.16
INSTRUM spect
PROBHD 5 mm PABBO |
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
O SWH 8012.820 Hz
Se FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 200.34
SCF3 DW 62.400 usec
DE 6.50 usec
TE 2936 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 =
SFO1 400.1320007 M
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameter
UL A_k_ L sl 65536
T T T T

] | N LB 0.30 Hz
o © - I (=] [ GB 0
sl3| 8 3 5@ ]5 g PC 100
<o — -— ~|lo ol |~
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128.693

—158.570
138.382
135.754
126.861

-~

_-129.505

AN

——117.054

Se
SCF;

83.182
77.476
77.158
76.841

<

—865.791

_—40.785
—36.246

T-32.921

Current Data Parameters
NAME 2460
EXPNO 501
PROCNO 1

F2 - Acquisition Parameters
Date_ 20171225
Time 7.18
INSTRUM spect
PROBHD 5 mm PABBO E
PULPROG zgpg30
TD 6540
SOLVENT CDCI3
NS 000
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
0.3440320 sec
200.34
20.800 usec
6.50 usec
294.0K
D1 1.00000000 sec
0.03000000 sec
1

======== CHANNEL f1 ==
100.6228289 Mt
NUC1 13C

P1 9.25 usec
47.00000000 W

======== CHANNEL 2 ==
400.1316005 Mt
NUC2 1H
CPDPRG|[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
LW12 0.23583999 W
LW13 0.11863000 W

T T

T T T
200 180 160 140 120 100

—-43.156

80

60

-164.902

40

Se

SCF,

20

4L

T T T T T
0 -20 -40 -60 -80

T
-100 -120

T
-140

T
-160

T
-180

((4-methoxyphenyl)selanyl)(trifluoromethyl)sulfane (7):

62

T
-200

ppm

pprir2 - Processing parameters
Si 32768

~— Ann manTEAn LB

Current Data Parameters
NAME spab0117
EXPNO 141
PROCNO 1

F2 - Acquisition Parameters
Date_ 1701

Time 9.16
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2

TD
SOLVENT
NS

4
113636.367 Hz
0.866977 Hz
0.5767168 sec
202.34
4.400 usec
6.50 usec
2933 K
D1 1.00000000 sec
0.03000000 sec
0.00002000 sec
TDO 1

======== CHANNEL f{ ======
SFO1 470.5641349 MHz
NUC1 19F

P1 13.85 usec

PLW1 46.00000000 W

DS
SWH
FIDRES
AQ

======== CHANNEL 2 ======
SFO2 500.1520006 MHz
NUC2
CPDPRG[2
PCPD2
PLW2
PLW12

1H
waltz16
80.00 usec
15.30000019 W
0.40402001 W

F2 - Processing parameters
Sl 65536

SF 470.6127156 MHz
wDw EM
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-45.496
-164.902

Se_
SCF3

MeO

T T T T T T
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N
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Se_
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MeO
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