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1. General information

All glassware was oven dried at 100 °C for hours and cooled down under vacuum.
Isoselenocyanatobenzene and 1-iodo-2-isoselenocyanatobenzene derivatives were prepared according to
reported procedures.! All the reaction prepared using the solvent of CH;CN, DCM, and acetone (AR,
99.0%) was purchased from Macklin. Unless otherwise noted, materials were obtained from commercial
suppliers and used without further purification. The instrument for electrolysis is dual display potentiostat
(DJS-292B or SS-L303SPD) (made in China), the carbon rod (¢ = 6 mm), Pt plates (1 x 1 cm?), and Ni
plates (1 x 1 cm?) was purchased from Xuzhou Xinke Instrument and Meter Co. LTD. The thin layer
chromatography (TLC) employed glass 0.25 mm silica gel plates. Flash chromatography columns were
packed with 200-300 mesh silica gel in petroleum (b. p. 60-90 °C). 'H, 13C and '°F NMR data were
recorded with Bruker Advance III (400 or 500 MHz) spectrometers with tetramethylsilane as an internal
standard. All chemical shifts (8) are reported in ppm and coupling constants (J) in Hz. All chemical shifts
are reported relative to tetramethylsilane and d-solvent peaks (77.00 ppm, chloroform, 40.0 ppm, DMSO-
ds), respectively.

2. General procedure for electrooxidation-induced selective cleavage of C-N bonds of tertiary

amines to access asymmetric thioureas, selenoureas, and 2-aminealkylated benzoselenazole

derivatives.
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In an oven-dried undivided three-necked flask (25 mL) equipped with a stir bar, a (0.5 mmol), b (1.5
mmol), and "BuyNBF, (1.0 mmol, 330.0 mg) were combined. The flask was equipped with a carbon rods
(¢ = 6 mm) as the anode and Pt plates (1.0 x 1.0 cm?) as the cathode. Under the air, CH;CN (8.0 mL) and
H,O (0.6 mL) were slowly injected into the reaction flask. The reaction mixture was stirred and
electrolyzed at a constant current of 12 mA under room temperature for 6 h. When the reaction was
finished, the reaction mixture was washed with water and extracted with CH,Cl, (10 mL X 3). The
organic layers were combined, dried over Na,SO,, and concentrated. The pure product was obtained by

flash column chromatography on silica gel.
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In an oven-dried undivided three-necked flask (25 mL) equipped with a stir bar, 1d (0.5 mmol, 91.5 mg),
b (1.5 mmol), and "BuyNBF, (1.0 mmol, 330.0 mg) were combined. The flask was equipped with a

carbon rods (¢ = 6 mm) as the anode and Pt plates (1.0 x 1.0 cm?) as the cathode. Under the air, acetone



(8.0 mL)and H,O (0.6 mL) were slowly injected into the reaction flask. The reaction mixture was stirred
and electrolyzed at a constant current of 8 mA under room temperature for 3 h. When the reaction was
finished, the reaction mixture was washed with water and extracted with CH,Cl, (10 mL X 3). The
organic layers were combined, dried over Na,SO,, and concentrated. The pure product was obtained by

flash column chromatography on silica gel.
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In an oven-dried undivided three-necked flask (25 mL) equipped with a stir bar, d (0.5 mmol), b (1.5
mmol), and "BuyNBF, (1.0 mmol, 330.0 mg) were combined. The flask was equipped with a carbon rods
(¢ = 6 mm) as the anode and Pt plates (1.0 x 1.0 cm?) as the cathode. Under the air, aceton (8.0 mL) and
H,O (0.6 mL) were slowly injected into the reaction flask. The reaction mixture was stirred and
electrolyzed at a constant current of 5 mA under room temperature for 4 h. When the reaction was
finished, the reaction mixture was washed with water and extracted with CH,Cl, (10 mL X 3). The
organic layers were combined, dried over Na,SO,, and concentrated. The pure product was obtained by
flash column chromatography on silica gel.

3. Large-scale synthesis of 1¢ and synthesis with battery
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In an oven-dried beaker (500 mL) equipped with a stir bar, 1a (20.0 mmol, 2.70 g), 1b (30.0 mmol, 3.03
g), and "BuyNBF, (40.0 mmol, 13.2 g) were combined. The beaker was equipped with a carbon felt (2.0
x 2.0 cm?) as the anode and Pt plates (1.0 x 1.0 cm?) as the cathode. Under the air, CH;CN (320.0 mL)
and H,O (24.0 mL) were slowly injected into the reaction system. The reaction mixture was stirred and
electrolyzed at a constant current of 12 mA under room temperature for 96 h. When the reaction was
finished, the reaction mixture was concentrated, and then extracted with CH,Cl, (10 mL x 3). The organic
layers were combined, dried over Na,SO,, and concentrated again. The pure product 1¢ was obtained in

a yield of 68% by flash column chromatography on silica gel.
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In an oven-dried beaker (25 mL) equipped with a stir bar, 1a (0.5 mmol, 67.5 mg), b (1.5 mmol, 151.1



mg), and "BuyNBF, (1.0 mmol, 330.0 mg) were combined. The beaker was equipped with a carbon rods
(¢ = 6 mm) as the anode and Pt plates (1.0 x 1.0 cm?) as the cathode. Under the air, CH;CN (8.0 mL) and
H,O (0.6 mL) were slowly injected into the reaction system. The reaction mixture was stirred and
electrolyzed at 1.5-volt battery as the sole power supply under room temperature for 20 h. When the
reaction was finished, the pure product l¢ was obtained in a yield of 71% by flash column
chromatography on silica gel.

4. Preliminary mechanistic studies

4.1 Radical trapping experiments
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In an oven-dried undivided three-necked flask (25 mL) equipped with a stir bar, 1a (0.5 mmol, 67.5 mg),
1b (1.5 mmol, 151.1 mg) "BuyNBF, (1.0 mmol, 330.0 mg), and BHT (1.5 mmol, 330.0 mg) or DPE (1.5
mmol, 270.0 mg) were combined. The flask was equipped with a carbon rods (¢ = 6 mm) as the anode
and Pt plates (1.0 x 1.0 cm?) as the cathode. Under the air, CH;CN (8.0 mL) and H,0 (0.6 mL) were
slowly injected into the reaction flask. The reaction mixture was stirred and electrolyzed at a constant
current of 12 mA under room temperature for 6 h. When the reaction was finished, the solution was
concentrated in a vacuum and not detected the desired product 1¢. The compounds 1g-3g can be detected

by HRMS.
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Figure S1. HRMS results of 1g.
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Figure S2. HRMS results of 2g.
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Figure S3. HRMS results of 3g.

4.2 CV experiments
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Fig. S4. Cyclic voltammograms at grass carbon as work electrode, Ag/AgCl as the reference electrode,
Pt (1 x 1 cm ?) as counter electrode in 0.1 M "BuyNBF,, C (0.25 mM), 1b (0.25 mM), 1a (0.25 mM) in
CH;CN, scan rate 100 mV/s.
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6. Detail descriptions for products
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1,1-diethyl-3-phenylthiourea (1c¢):> yellow oil was obtained by column chromatography (eluent:
EtOAc/petroleum ether = 1/5) with 85% isolated yield (88.4 mg). 'H NMR (500 MHz, CDCl;) & 7.35
(m, 4H), 7.19 (t, J = 7.0 Hz, 1H), 7.09 (s, 1H), 3.73 (q, J = 7.1 Hz, 4H), 1.28 (t, /= 7.2 Hz, 6H). 13C
NMR (126 MHz, CDCl3) 8 180.7, 139.8, 128.6, 125.9, 125.8, 45.7, 12.7. 85
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1,1-diethyl-3-(p-tolyl)thiourea (2c):> yellow oil was obtained by column chromatography (eluent:
EtOAc/petroleum ether = 1/5) with 71% isolated yield (78.9 mg). 'H NMR (400 MHz, CDCl3) 6 7.14 (q,
J= 8.4 Hz, 4H), 6.98 (s, 1H), 3.73 (q, /= 7.1 Hz, 4H), 2.32 (s, 3H), 1.27 (t, /= 7.2 Hz, 6H). 3C NMR
(101 MHz, CDCls) & 181.0, 137.2, 135.8, 129.4, 126.3,45.7, 21.1, 12.7.
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1,1-diethyl-3-(4-methoxyphenyl)thiourea (3¢):? yellow oil was obtained by column chromatography
(eluent: EtOAc/petroleum ether = 1/5) with 69% isolated yield (82.1 mg). 'H NMR (500 MHz, CDCl;)
$7.19 (d, J= 8.8 Hz, 2H), 7.02 (s, 1H), 6.86 (d, J = 8.8 Hz, 2H), 3.79 (s, 3H), 3.73 (q, /= 7.0 Hz, 4H),
1.28 (t, J=7.2 Hz, 6H). 3C NMR (126 MHz, CDCl;) § 181.0, 157.8, 132.7, 128.2, 113.8, 55.4, 45.6,
12.7.
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3-(4-(tert-butyl)phenyl)-1,1-diethylthiourea (4¢): yellow oil was obtained by column chromatography



(eluent: EtOAc/petroleum ether = 1/7) with 60% isolated yield (79.3 mg). 'H NMR (400 MHz, CDCls)
8 7.36 (m, 1H), 7.35 (m, 1H), 7.24 (d, /= 2.0 Hz, 1H), 7.22 (d, /= 2.1 Hz, 1H),, 6.98 (s, 1H), 3.74 (q, J
=7.2 Hz, 4H), 1.30 (s, 9H), 1.29 (t, /= 7.2 Hz, 6H). 3*C NMR (101 MHz, CDCl;) 6 180.7, 148.7, 137.1,
125.7, 125.4, 45.7, 34.5, 31.4, 12.7. HRMS (ESI) m/z: [M+H] * calcd for C;sH,4N,S: 265.1733; found:
265.1733.
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1,1-diethyl-3-(4-fluorophenyl)thiourea (5c¢): yellow oil was obtained by column chromatography
(eluent: EtOAc/petroleum ether = 1/5) with 76% isolated yield (86.0 mg). 'H NMR (400 MHz, CDCl;)
8 7.24 (dd, J = 8.7, 4.9 Hz, 2H), 7.06 (m, 3H), 3.73 (q, J = 7.1 Hz, 4H), 1.27 (t, J = 7.2 Hz, 6H). 13C
NMR (101 MHz, CDCl;) 6 180.9, 160.7 (d, J = 245.5 Hz), 135.8 (d, J=3.1 Hz), 128.4 (d, /= 8.3 Hz),
115.5 (d, J = 22.6 Hz), 45.7, 12.7. YFNMR (376 MHz, CDCl;) 8 -115.9. HRMS (ESI) m/z: [M+H] *
caled for C,;H;sFN,S: 227.1013; found: 227.1013.
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3-(4-chlorophenyl)-1,1-diethylthiourea (6¢):?> yellow oil was obtained by column chromatography
(eluent: EtOAc/petroleum ether = 1/5) with 79% isolated yield (95.9 mg). '"H NMR (400 MHz, CDCl5)
8 7.28 (m, 4H), 7.00 (s, 1H), 3.72 (q, J = 7.1 Hz, 4H), 1.27 (t, J = 7.2 Hz, 6H). *C NMR (101 MHz,
CDCl;) 6 180.5, 138.3, 131.3, 128.7, 127.4,45.8, 12.7.

3-(4-bromophenyl)-1,1-diethylthiourea (7c): yellow oil was obtained by column chromatography
(eluent: EtOAc/petroleum ether = 1/5) with 84% isolated yield (120.6 mg). '"H NMR (400 MHz, CDCls)
8 7.43 (m, 2H), 7.19 (m, 2H), 7.02 (s, 1H) , 3.70 (q, J = 7.1 Hz, 4H), 1.25 (t, J= 7.2 Hz, 6H). *C NMR
(101 MHz, CDCl;) 6 180.3, 138.9, 131.6, 127.7, 119.0, 45.8, 12.7. HRMS (ESI) m/z: [M+H] * caled for
C1HsBrN,S: 287.0212; found: 287.0212.
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1,1-diethyl-3-(4-iodophenyl)thiourea (8c): yellow oil was obtained by column chromatography
(eluent: EtOAc/petroleum ether = 1/5) with 66% isolated yield (110.2 mg). "H NMR (400 MHz, CDCls)

§7.62 (m, 2H), 7.09 (m, 2H), 6.9 (s, 1H), 3.72 (q, J = 7.1 Hz, 4H), 1.27 (t, J = 7.2 Hz, 6H). °C NMR
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(101 MHz, CDCl;) 6 180.3, 139.6, 137.6, 127.8, 121.9, 45.8, 12.7. HRMS (ESI) m/z: [M+H] * caled for
C1H;5IN,S: 335.0073; found: 335.0073.

1,1-diethyl-3-(4-(trifluoromethyl)phenyl)thiourea (9c): yellow oil was obtained by column
chromatography (eluent: EtOAc/petroleum ether = 1/5) with 63% isolated yield (86.9 mg). 'H NMR (500
MHz, CDCl;) 6 7.56 (d, J= 8.6 Hz, 2H), 7.46 (d, J = 8.5 Hz, 2H), 7.12 (s, 1H), 3.77 (q, J= 7.1 Hz, 4H),
1.31 (t,J="7.2 Hz, 6H). 3C NMR (126 MHz, CDCl;) 4 180.1, 143.0, 128.6, 126.9 (q, J=32.7 Hz), 125.6
(9, J=3.7Hz), 124.9, 124.1 (g, J=271.7 Hz), 119.1, 45.8, 12.6. '°F NMR (471 MHz, CDCl;) § -62.1.
HRMS (ESI) m/z: [M+H] * caled for Ci,H;sF3N,S: 277.0981; found: 277.0981.
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1,1-diethyl-3-(4-(trifluoromethoxy)phenyl)thiourea (10c): white solid was obtained by column
chromatography (eluent: EtOAc/petroleum ether = 1/5) with 72% isolated yield (105.2 mg). m. p. = 74-
76°C. '"H NMR (400 MHz, CDCl3) & 7.59 (m, 2H), 7.45 (m, 2H), 7.11 (s, 1H) , 3.75 (q, J= 7.1 Hz, 4H),
1.29 (t, J=7.2 Hz, 6H). 3C NMR (126 MHz, CDCl;) 3 180.4, 146.5, 138.3, 127.2, 121.0, 120.4 (q, J =
257.1 Hz), 45.7, 12.6. YF NMR (376 MHz, CDCl;) 3 -62.4. HRMS (ESI) m/z: [M+H] * calcd for
C12H,5F3N,08: 293.0930; found: 2293.0930.

1,1-diethyl-3-(4-nitrophenyl)thiourea (11c): yellow solid was obtained by column chromatography
(eluent: EtOAc/petroleum ether = 1/1) with 38% isolated yield (48.1 mg). m. p. = 60-62 °C. 'H NMR
(500 MHz, CDCls) & 7.06 (d, J = 8.5 Hz, 2H), 6.88 (s, 1H), 6.66 (d, J= 8.5 Hz, 2H), 3.76 (g, J="7.1 Hz,
4H), 1.30 (t, J = 7.1 Hz, 6H). 3C NMR (126 MHz, CDCl;) 8 181.4, 144.9, 130.8, 128.1, 115.2, 45.6,
12.7. HRMS (ESI) m/z: [M+H] * calcd for C;H 5N30,S: 254.0958; found: 254.0958.

s CN
Et )J\ /©/
N N

| H
Et

3-(4-cyanophenyl)-1,1-diethylthiourea (12¢): yellow oil was obtained by column chromatography
(eluent: EtOAc/petroleum ether = 1/3) with 39% isolated yield (45.5 mg). 'H NMR (500 MHz, CDCl5)
8 7.22 (m, 2H), 6.97 (s, 1H), 6.89 (m, 2H), 3.75 (q, J = 7.1 Hz, 4H), 1.29 (t, J = 7.2 Hz, 6H). 3C NMR

(126 MHz, CDCl;) & 181.1, 157.8, 132.7, 128.1, 126.9, 113.9, 45.6, 12.7. HRMS (ESI) m/z: [M+H] *
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calcd for C;,H;5N3S: 234.1059; found: 234.1059.
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1,1-diethyl-3-(m-tolyl)thiourea (13c): yellow oil was obtained by column chromatography (eluent:
EtOAc/petroleum ether = 1/5) with 88% isolated yield (97.8 mg). 'H NMR (400 MHz, CDCl3) 8 7.24
(m, 1H), 7.11 (m, 2H), 6.99 (d, J = 8.1 Hz, 2H), 3.72 (q, J = 7.1 Hz, 4H), 2.32 (s, 3H), 1.26 (t,J=7.2
Hz, 6H). 3C NMR (101 MHz, CDCl;) 6 180.8, 139.7, 138.6, 128.5, 126.7, 126.6, 123.1,45.7,21.4, 12.7.
HRMS (ESI) m/z: [M+H] * caled for C;,H;3N,S: 223.1263; found: 223.1263.
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1,1-diethyl-3-(3-fluorophenyl)thiourea (14c): yellow oil was obtained by column chromatography
(eluent: EtOAc/petroleum ether = 1/5) with 85% isolated yield (96.2 mg). 'H NMR (500 MHz, CDCl;)
8724 (td, J= 8.1, 6.6 Hz, 1H), 7.18 (s, 1H), 7.14 (dt, J = 10.4, 2.2 Hz, 1H), 7.03 (d, J = 8.0 Hz, 1H),
6.85 (td, J= 8.3, 2.2 Hz, 1H), 3.71 (g, J = 7.1 Hz, 4H), 1.25 (t, J= 7.2 Hz, 6H). 13C NMR (126 MHz,
CDCl;) 6 180.0, 162.4 (d, J = 245.2 Hz), 141.4 (d, /= 10.5 Hz), 129.4 (d, /J=9.3 Hz), 121.2 (d, /J=2.4
Hz), 113.1 (d, J=24.1 Hz), 112.2 (d, J = 21.1 Hz), 45.7, 12.6. 1°F NMR (471 MHz, CDCl;) & -112.5.

HRMS (ESI) m/z: [M+H] * caled for C;H;sFN,S: 227.1013; found: 227.1013.
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3-(3-chlorophenyl)-1,1-diethylthiourea (15¢): yellow oil was obtained by column chromatography
(eluent: EtOAc/petroleum ether = 1/5) with 80% isolated yield (97.1 mg). '"H NMR (400 MHz, CDCl;)
8732 (t,J=2.0 Hz, 1H), 7.24 (m, 1H), 7.18 (dt,J=8.1, 1.7 Hz, 1H), 7.12 (dt,J=7.5, 1.8 Hz, 1H), 7.07
(s, 1H), 3.70 (q, J= 7.1 Hz, 4H), 1.25 (t, J= 7.2 Hz, 6H). 3C NMR (101 MHz, CDCl;) 6 180.3, 141.0,
133.9, 129.5, 125.9, 125.7, 124.1, 45.8, 12.7. HRMS (ESI) m/z: [M+H] * calcd for C;;H;5sCIN,S:

243.0717; found: 243.0717.
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1,1-diethyl-3-(3-(trifluoromethyl)phenyl)thiourea (16¢): yellow oil was obtained by column
chromatography (eluent: EtOAc/petroleum ether = 1/5) with 62% isolated yield (85.5 mg). '"H NMR (400
MHz, CDCls) 6 7.59 (m, 2H), 7.45 (m, 2H), 7.11 (s, 1H), 3.75 (q, J = 7.1 Hz, 4H), 1.29 (t, /= 7.2 Hz,
6H). 3C NMR (126 MHz, CDCl;) $ 180.3, 140.3, 130.8 (q, J = 32.5 Hz), 129.2, 128.9, 123.8 (q, J =
272.9 Hz), 122.3 (q, J = 3.8 Hz), 122.1 (q, J = 3.8 Hz), 45.7, 12.6. 'F NMR (376 MHz, CDCl;) § -62.4.

HRMS (ESI) m/z: [M+H] * caled for C;,H;sF3N,S: 277.0981; found: 277.0981.



s
Et )J\
N

| H
Et Me

1,1-diethyl-3-(o-tolyl)thiourea (17c): yellow oil was obtained by column chromatography (eluent:
EtOAc/petroleum ether = 1/5) with 79% isolated yield (87.7mg). 'H NMR (500 MHz, CDCls) 6 7.20 (dd,
J=16.8, 4.6 Hz, 2H), 7.19 (m, 2H), 6.86 (s, 1H), 3.72 (q, J = 7.0 Hz, 4H), 2.25 (s, 3H), 1.27 (t, J= 7.2
Hz, 6H). 3C NMR (126 MHz, CDCl;)  180.8, 138.5, 135.1, 130.6, 128.2, 127.0, 126.3,45.6, 18.2, 12.7.
HRMS (ESI) m/z: [M+H] * calcd for C;,HsN,S: 223.1263; found: 223.1263.

s
Et )J\
NN

| H
Et F

1,1-diethyl-3-(2-fluorophenyl)thiourea (18c): yellow solid was obtained by column chromatography
(eluent: EtOAc/petroleum ether = 1/5) with 76% isolated yield (85.9mg). m. p. = 42-45°C. '"H NMR (400
MHz, CDCls) 6 7.88 (m, 1H), 7.16 (m, 3H), 6.95 (s, 1H), 3.77 (q, J = 7.2 Hz, 4H), 1.31 (t, /= 7.2 Hz,
6H). ’C NMR (101 MHz, CDCl;) 6 180.2, 155.8 (d, J = 244.7 Hz), 127.9 (d, J= 0.7 Hz), 127.8 (d, J =
10.7 Hz), 126.5 (d, J= 7.9 Hz), 123.8 (d, J=3.7 Hz), 115.4 (d, J= 20.0 Hz), 45.9, 12.6. °F NMR (376
MHz, CDCl;) 6 -126.6. HRMS (ESI) m/z: [M+H] * caled for C;1H;sFN,S: 227.1013; found: 227.1013.

S
Et )J\
NN

| H
Et Cl

3-(2-chlorophenyl)-1,1-diethylthiourea (19¢): white solid was obtained by column chromatography
(eluent: EtOAc/petroleum ether = 1/7) with 72% isolated yield (87.4mg). m. p. = 97-99°C. '"H NMR (400
MHz, CDCl;) & 8.05 (dd, J = 8.1, 1.5 Hz, 1H), 7.36 (dd, /= 8.0, 1.5 Hz, 1H), 7.25 (td, /= 7.8, 1.5 Hz,
1H), 7.21 (s, 1H), 7.09 (td, J= 7.7, 1.6 Hz, 1H), 3.77 (q, J = 7.1 Hz, 4H), 1.32 (t, J = 7.2 Hz, 6H). 13C
NMR (101 MHz, CDCl3) 8 179.8, 136.7, 129.1, 127.4, 127.4, 126.8, 126.0, 45.8, 12.7. HRMS (ESI) m/z:
[M+H] * calcd for C;;H;5CIN,S: 243.0717; found: 243.0717.

S

Et\N)J\N

| H

Et Br
3-(2-bromophenyl)-1,1-diethylthiourea (20c): white solid was obtained by column chromatography
(eluent: EtOAc/petroleum ether = 1/7) with 96% isolated yield (118.7mg). m. p. = 102-104°C. 'H NMR
(400 MHz, CDCls) & 8.03 (d, J = 8.1 Hz, 1H), 7.53 (d, J= 8.1 Hz, 1H), 7.28 (q, J=7.8 Hz, 1H), 7.18 (s,
1H), 7.02 (t, J= 7.7 Hz, 1H), 3.77 (q, J = 7.1 Hz, 4H), 1.33 (t, J = 7.2 Hz, 6H). 3*C NMR (101 MHz,
CDCly) 6 179.8, 138.0, 132.3, 127.7, 127.4, 126.5, 118.3, 45.8, 12.8. HRMS (ESI) m/z: [M+H] * calcd

for C] 1H15BI'N2$Z 2870212, found: 287.0212.
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Me

s
Et )J\
NN

H

I Me

Et
3-(3,5-dimethylphenyl)-1,1-diethylthiourea (21c): yellow oil was obtained by column chromatography
(eluent: EtOAc/petroleum ether = 1/7) with 80% isolated yield (94.4mg). 'H NMR (400 MHz, CDCl;) é
6.94 (s, 1H), 6.89 (s, 2H), 6.82 (s, 1H), 3.72 (q, J = 7.1 Hz, 4H), 2.28 (s, 6H), 1.27 (t, J = 7.2 Hz, 6H).
13C NMR (101 MHz, CDCl;) 8 180.9, 139.6, 138.4, 127.8, 123.8, 45.7, 21.3, 12.7. HRMS (ESI) m/z:
[M+H] * calcd for C13H,oN,S: 237.1420; found: 237.1420.

Me Me
S

Et )J\
NN

| H
Et Me

1,1-diethyl-3-mesitylthiourea (22¢): white solid was obtained by column chromatography (eluent:
EtOAc/petroleum ether = 1/7) with 53% isolated yield (66.2mg). m. p. = 105-107°C. '"H NMR (400 MHz,
CDCly) 6 6.90 (s, 2H), 6.52 (s, 1H), 3.78 (q, J = 7.1 Hz, 4H), 2.27 (s, 3H), 2.20 (s, 6H), 1.31 (t, J="7.2
Hz, 6H). *C NMR (101 MHz, CDCl3) 6 180.6, 137.2, 136.3, 134.6, 129.0, 45.6, 21.1, 18.5, 13.0. HRMS
(ESI) m/z: [M+H] * calcd for C4H»,N,S: 251.1576; found: 251.1576.

I O
Et )J\
NN
| H
Et

1,1-diethyl-3-(naphthalen-1-yl)thiourea (23c):? yellow solid was obtained by column chromatography
(eluent: EtOAc/petroleum ether = 1/5) with 68% isolated yield (87.7mg). m. p. = 90-92°C. 'H NMR (400
MHz, CDCl;) 6 7.91 (m, 1H), 7.87 (m, 1H), 7.77 (d, J= 8.1 Hz, 1H), 7.53 (m, 2H), 7.45 (d, /= 7.8 Hz,
1H), 7.43 (m, 1H), 7.17 (s, 1H), 3.77 (g, J = 7.1 Hz, 4H), 1.31 (t, J = 6.7 Hz, 6H). 3C NMR (101 MHz,
CDCly) 6 182.2,136.1, 134.3, 130.5, 128.5, 127.4, 126.6, 126.2, 125.5, 125.4, 122.6, 46.0, 12.8.

S /N

Et\NJJ\ N

|
Et

I=z

1,1-diethyl-3-(pyridin-3-yl)thiourea (24c):> yellow oil was obtained by column chromatography
(eluent: EtOAc/petroleum ether = 1/1) with 64% isolated yield (67.0mg). '"H NMR (500 MHz, CDCl;) 6
8.40 (d, /= 1.8 Hz, 1H), 8.31 (d, J=4.3 Hz, 1H), 7.88 (m, 2H), 7.25 (dd, J = 8.1, 4.8 Hz, 1H), 3.77 (q,
J=1.0 Hz, 4H), 1.28 (t, J = 7.2 Hz, 6H). 3C NMR (126 MHz, CDCl;) § 180.4, 146.8, 146.0, 137.1,
134.3, 123.0, 45.8, 12.6.
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S o}

AN

Ph N N Ph
H

N-(benzyl(methyl)carbamothioyl)benzamide (25¢):> yellow solid was obtained by column
chromatography (eluent: EtOAc/petroleum ether = 1/5) with 52% isolated yield (73.8mg). '"H NMR (500
MHz, CDCl;) 6 8.98 (s, 1H), 7.86 (d, J= 7.6 Hz, 2H), 7.44 (d, /= 6.0 Hz, 3H), 7.38 — 7.34 (m, 3H), 7.29
(t,J=17.3 Hz, 2H), 5.26 (s, 2H), 3.12 (s, 3H). *C NMR (126 MHz, CDCl;) 4 181.7, 163.8, 134.9, 133.0,
132.4,129.6, 129.0, 128.8, 128.1, 127.8, 59.4, 40.2.

1-benzyl-1-methyl-3-phenethylthiourea (26c¢): yellow oil was obtained by column chromatography
(eluent: EtOAc/petroleum ether = 1/7) with 88% isolated yield (125.0mg). 'H NMR (400 MHz, CDCl;)
8 7.33 (m, 5H), 7.23 (m, 5H), 5.43 (S, 1H), 4.97 (S, 2H), 4.00 (m, 2H), 3.02 (S, 1H), 2.92 (t, J = 6.8 Hz,
3H). BC NMR (101 MHz, CDCl;) & 182.3, 138.8, 136.4, 128.9, 128.8, 128.8, 127.7, 127.1, 126.6, 56.5,

47.1, 35.2. HRMS (ESI) m/z: [M+H] * caled for C,;HoN,S: 285.1420; found: 285.1420.
S

/A\N/M\N/Me

| H
Me

Ph

1-benzyl-1,3-dimethylthiourea (27c¢):? yellow oil was obtained by column chromatography (eluent:
EtOAc/petroleum ether = 1/3) with 81% isolated yield (78.6mg). "H NMR (400 MHz, CDCl;3) § 7.31 (m,
2H), 7.28 (m, 3H), 5.64 (S, 1H), 5.04 (S, 2H), 3.13 (d, J = 4.5 Hz, 3H), 3.10 (S, 3H). 13C NMR (101

MHz, CDCl;) 6 183.4, 136.6, 128.9, 127.7, 127.1, 56.7, 37.3, 33.2.
S

e

| H
Me

Ph

1-benzyl-3-ethyl-1-methylthiourea (28c): yellow oil was obtained by column chromatography (eluent:
EtOAc/petroleum ether = 1/5) with 95% isolated yield (98.8mg). "H NMR (400 MHz, CDCl;) § 7.35 (m,
2H), 7.28 (m, 3H), 5.41 (s, 1H), 5.04 (s, 2H), 3.67 (m, 2H), 3.11 (s, 3H), 1.19 (t, J = 7.2 Hz, 3H). 3C
NMR (101 MHz, CDCl;) 6 182.3, 136.6, 128.9, 127.7, 127.1, 56.6, 41.3, 37.3, 14.7. HRMS (ESI) m/z:

[M+H] " caled for C;;H;6N,S: 209.1107; found: 207.1107.
S

/ﬂ\ Pr
P N7 N7
I H
Me

1-benzyl-3-isopropyl-1-methylthiourea (29¢): white solid was obtained by column chromatography
(eluent: EtOAc/petroleum ether = 1/10 with 95% isolated yield (105.4mg). m. p. = 66-68°C. 'H NMR
(500 MHz, CDCl;) 6 7.34 (t,J = 7.2 Hz, 2H), 7.30 (m, 3H), 5.22 (s, 1H), 5.04 (s, 2H), 4.70 (m, 1H), 3.13
(s,3H), 1.22 (s, 3H), 1.21 (s, 3H). B*CNMR (126 MHz, CDCl;) § 181.2, 136.6, 128.8, 127.6, 127.0, 56.4,
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47.8, 37.4, 22.8. HRMS (ESI) m/z: [M+H] * caled for C;,HgN,S: 223.1263; found: 223.1263.
S
1)
/\N)J\N/Bu

| H
Me

Ph

1-benzyl-3-(tert-butyl)-1-methylthiourea (30c):? yellow oil was obtained by column chromatography
(eluent: EtOAc/petroleum ether = 1/10 with 71% isolated yield (83.8mg). 'H NMR (400 MHz, CDCl;)
87.33 (m, 2H), 7.29 (m, 3H), 5.37 (s, 1H), 4.98 (s, 2H), 3.15 (s, 3H), 1.50 (s, 9H). 13C NMR (101 MHz,
CDCly) 6 181.1, 136.8, 128.9, 127.7, 127.0, 56.1, 54.3, 38.2, 29.2.

Ph/\NJ\N
| H
Me

3-((3R,5R)-adamantan-1-yl)-1-benzyl-1-methylthiourea (31c): white solid was obtained by column
chromatography (eluent: EtOAc/petroleum ether = 1/20 with 75% isolated yield (117.7mg). m. p. = 49-
52°C. 'H NMR (400 MHz, CDCl;) & 7.35 (m, 2H), 7.28 (m, 3H), 5.23 (s, 1H), 4.96 (s, 2H), 3.13 (s, 3H),
2.22 (d, J=2.8 Hz, 6H), 2.07 (s, 3H), 1.65 (m, 6H). *C NMR (101 MHz, CDCl3) 6 180.2, 136.8, 128.9,
127.6, 127.0, 56.0, 54.9, 41.8, 38.2, 36.4, 29.7. HRMS (ESI) m/z: [M+H] * calcd for C;oHyN,S:
315.1889; found: 315.1889.

S

Ph/\N)J\N/Ph

| H

Me
1-benzyl-1-methyl-3-phenylthiourea (32c¢):? yellow oil was obtained by column chromatography
(eluent: EtOAc/petroleum ether = 1/5 with 60% isolated yield (77.9mg). 'H NMR (500 MHz, CDCl;) 6
7.41 (m, 2H), 7.31 (dd, J = 9.0, 3.9 Hz, 5H), 7.25 (d, J = 6.7 Hz, 2H), 7.22 (m, 2H), 5.07 (s, 2H), 3.22
(s, 3H). 3C NMR (126 MHz, CDCl;) & 160.5, 159.7, 157.3, 152.9, 150.6, 144.6, 131.6, 130.4, 129.4,

128.2,127.4,115.4, 114.7, 55.6, 29.7.
S

Me J\ Ph

| H
Me

1,1-dimethyl-3-phenylthiourea (33c):2 yellow oil was obtained by column chromatography (eluent:
EtOAc/petroleum ether = 1/3 with 80% isolated yield (72.0mg). '"H NMR (500 MHz, CDCl3) 8 7.33 (t, J
=7.8 Hz, 2H), 7.25 (t,J= 8.0 Hz, 2H), 7.18 (t, J= 7.4 Hz, 2H), 3.30 (s, 6H). *C NMR (126 MHz, CDCl;)

5182.4,139.8,128.8, 125.5, 124.9, 41.5.
S

Pr J\ Ph
\N N/

| H
'Pr

1,1-diisopropyl-3-phenylthiourea (34c):> yellow solid was obtained by column chromatography
(eluent: EtOAc/petroleum ether = 1/7 with 56% isolated yield (66.2mg). '"H NMR (500 MHz, CDCl;) &

7.36 (dd, J = 8.6, 1.0 Hz, 2H), 7.29 (m, 2H), 7.03 (m, 1H), 6.20 (s, 1H), 3.99 (dt, J = 13.8, 6.9 Hz, 2H),
13



1.34 (s, 6H), 1.32 (s, 6H). *C NMR (126 MHz, CDCl;) & 154.6, 139.3, 128.8, 122.7, 119.7, 45.4, 21.5.
S

HO\V/A\N/M\N/Ph
| H
Et

1-ethyl-1-(2-hydroxyethyl)-3-phenylthiourea (35c¢):> yellow oil was obtained by column
chromatography (eluent: EtOAc/petroleum ether = 1/1 with 55% isolated yield (61.7mg). 'H NMR (500
MHz, DMSO-dg) 6 9.48 (s, 1H), 7.29 (m, 4H), 7.08 (t, J = 7.1 Hz, 1H), 5.59 (s, 1H), 3.82 (q, /= 7.0 Hz,
2H), 3.72 (s, 4H), 1.19 (t, J=7.0 Hz, 3H). 3C NMR (126 MHz, DMSO- ds) 6 181.5, 141.3, 128.3, 125.2,

124.4,60.4,52.7, 46.7, 12.5.
S

J\ Ph
YN
10 | H

Me

1-dodecyl-1-methyl-3-phenylthiourea (36¢): yellow oil was obtained by column chromatography
(eluent: EtOAc/petroleum ether = 1/5 with 94% isolated yield (77.9mg). 'H NMR (400 MHz, CDCl;) &
7.32 (m, 2H), 7.25 (m, 2H), 7.17 (m, 2H), 3.76 (t, J = 7.68 Hz, 2H), 3.16 (s, 3H), 1.65 (m, 2H), 1.26 (m,
18H), 0.88 (t, J = 7.12 Hz, 3H). 3*C NMR (101 MHz, CDCl;)  181.7 , 140.0, 128.7 , 125.6 , 125.4 ,
542,39.1,32.0,29.7,29.7,29.6,29.6,29.5,294,273,269,22.7,14.2 . HRMS (ESI) m/z:
[M+H] * caled for CyoH34N,S: 335.2515; found: 335.2507.

S

P
SR
o
N-phenylmorpholine-4-carbothioamide (37¢):2 white solid was obtained by column chromatography
(eluent: EtOAc/petroleum ether = 1/3 with 60% isolated yield (66.6mg). 'H NMR (500 MHz, CDCl;) &
7.54 (d, J=5.4 Hz, 1H), 7.32 (t, J= 7.8 Hz, 2H), 7.15 (dd, /= 17.2, 7.8 Hz, 3H), 3.78 (dd, /= 6.4, 3.1
Hz, 4H), 3.69 (dd, J= 5.6, 3.9 Hz, 4H). *C NMR (126 MHz, CDCl;) 8 183.5, 139.8, 129.1, 125.4, 123.3,
66.1, 49.6.

S

| H

Ph
1,1,3-triphenylthiourea (38c): yellow oil was obtained by column chromatography (eluent:
EtOAc/petroleum ether = 1/4 with 24% isolated yield (36.5mg). '"H NMR (500 MHz, CDCl;) 8 8.88 (s,
1H), 8.69 (d, J=10.4 Hz, 1H), 8.32 (s, 1H), 8.08 (d, /=29.3 Hz, 1H), 7.54 (d, /= 7.9 Hz, 2H), 7.37 (m,
5H), 7.19 (m, 1H), 7.15 (m, 4H). *C NMR (126 MHz, CDCl;)  163.1, 163.0, 159.6, 159.6, 137.0, 137.0,
136.8, 136.8, 129.7, 129.0, 125.3, 124.8, 120.1, 120.1, 118.8. HRMS (ESI) m/z: [M+H] * calcd for

C9HgN,S: 305.1107; found: 305.1107.
Se

Et /ﬂ\ Ph
\N N/
| H
Et
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1,1-diethyl-3-phenylselenourea (le): yellow oil was obtained by column chromatography (eluent:
EtOAc/petroleum ether = 1/2 with 56% isolated yield (71.7mg). '"H NMR (500 MHz, CDCl3) 8 7.35 (t, J
=7.7Hz, 2H), 7.30 (d, J= 7.3 Hz, 2H), 7.28 (m, 2H), 3.82 (d, J = 5.2 Hz, 4H), 1.30 (t, /= 7.2 Hz, 6H).
BC NMR (126 MHz, CDCl;) 8 180.5, 140.5, 128.7, 126.7, 126.4, 41.6, 12.5. HRMS (ESI) m/z: [M+H]

*caled for Cy;H;¢N,Se: 257.0551; found: 257.0551.

Se
Me J\ Ph

| H
Me

1,1-dimethyl-3-phenylselenourea (2e):? yellow oil was obtained by column chromatography (eluent:
EtOAc/petroleum ether = 1/2 with 37% isolated yield (42.0mg). '"H NMR (500 MHz, CDCl;) 8 7.46 (s,
1H), 7.35 (t, J= 7.8 Hz, 2H), 7.21 (t, J= 8.0 Hz, 3H), 3.35 (s, 6H). *C NMR (126 MHz, CDCl;) 6 182.4,

140.3, 128.9, 126.0, 125.2, 36.4.
Se
iPr\,?] J\H/Ph
'Pr

1,1-diisopropyl-3-phenylselenourea (3e): white solid was obtained by column chromatography (eluent:
EtOAc/petroleum ether = 1/5 with 42% isolated yield (59.4mg). m. p. = 112-114°C.'H NMR (500 MHz,
CDCly) 6 7.37 (d, J = 8.3 Hz, 2H), 7.27 (dd, J = 9.9, 5.6 Hz, 2H), 6.99 (dd, J = 10.8, 3.9 Hz, 1H), 6.22
(s, 1H), 3.98 (dt, J=13.7, 6.9 Hz, 2H), 1.33 (s, 6H), 1.31 (s, 6H). *C NMR (126 MHz, CDCls) 3 154.6,
139.3, 128.8, 122.6, 119.6, 45.4, 21.5. HRMS (ESI) m/z: [M+H] * calcd for C;3HyN,Se: 285.0864;

found: 285.0864.
Se

J\ Ph
SN
10 | H
Me

1-dodecyl-1-methyl-3-phenylselenourea (4e): yellow oil was obtained by column chromatography
(eluent: EtOAc/petroleum ether = 1/3 with 88% isolated yield (167.6mg). 'H NMR (500 MHz, CDCl;) 6
7.47 (s, 1H), 7.36 (m, 2H), 7.21 (t, J = 8.5 Hz, 3H), 3.84 (s, 2H), 3.20 (s, 3H), 1.73 (m, 2H), 1.28 (d, J =
18.3 Hz, 18H), 0.88 (t,J= 6.9 Hz, 3H). *C NMR (126 MHz, CDCl;) 5 181.5, 140.5, 128.7, 126.1, 125.9,
49.1, 34.6, 31.9, 29.6, 29.6, 29.5, 29.5, 29.3, 29.3., 27.1, 26.8, 22.6, 14.1. HRMS (ESI) m/z: [M+H] *
calcd for C,yH34N,Se: 383.1960; found: 383.1960.

Se

(\N)J\H/Ph

o}

N-phenylmorpholine-4-carboselenoamide (5e):> yellow solid was obtained by column
chromatography (eluent: EtOAc/petroleum ether = 1/2 with 26% isolated yield (34.9mg). 'H NMR (500
MHz, CDCl3) & 7.82 (s, 1H), 7.35 (dd, J = 10.8, 5.0 Hz, 2H), 7.19 (t, /= 7.4 Hz, 1H), 7.08 (d, /= 7.5
Hz, 2H), 3.90 (m, 4H), 3.74 (m, 4H). *C NMR (126 MHz, CDCl;) & 183.8, 140.0, 129.4, 125.7, 122.9,
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66.0, 52.1.
Se

HO\/\NJJ\N/Ph
| H
Et

1-ethyl-1-(2-hydroxyethyl)-3-phenylselenourea (6e): red oil was obtained by column chromatography
(eluent: EtOAc/petroleum ether = 1/3 with 40% isolated yield (54.2mg). '"H NMR (500 MHz, CDCl;) &
9.45 (s, 1H), 7.39 (m, 5H), 7.17 (t, J=7.3 Hz, 1H), 3.96 (d, J = 6.8 Hz, 2H), 3.86 (m, 2H), 3.74 (d, J =
5.0 Hz, 2H), 1.32 (t, J= 7.1 Hz, 3H). *C NMR (126 MHz, CDCl;) 6 182.4, 141.0, 128.5, 125.4, 125.2,

61.5,48.6,42.6, 12.2. HRMS (ESI) m/z: [M+H] * calcd for C;;H;sN,OSe: 273.0501; found: 273.0501.
Se
/\N)J\N/Ph

| H
Me

Ph

1-benzyl-1-methyl-3-phenylselenourea (7e): yellow oil was obtained by column chromatography
(eluent: EtOAc/petroleum ether = 1/4 with 33% isolated yield (50.04mg). 'H NMR (500 MHz, CDCl;) &
7.53 (s, 1H), 7.39 (m, 7H), 7.26 (m, 3H), 5.18 (s, 2H), 3.20 (s, 3H). *C NMR (126 MHz, CDCl;) & 183.0,
140.4, 135.4, 129.0, 128.9, 128.8, 128.0, 127.4, 127.3, 126.4, 126.2, ,123.2, 120.1, 52.3, 34.8. HRMS
(ESI) m/z: [M+H] * caled for CysH4N,Se: 305.0551; found: 305.0551.

Et\N4</N\/©

Et/ Se

N,N-diethylbenzo[d][1,3]selenazol-2-amine (1f):? yellow oil was obtained by column chromatography
(eluent: EtOAc/petroleum ether = 1/20 with 60% isolated yield (76.2mg). 'H NMR (500 MHz, CDCl;) 6
7.54 (dd, J=17.8, 1.0 Hz, 1H), 7.46 (dd, /= 8.0, 0.9 Hz, 1H), 7.21 (m, 1H), 6.88 (td, /J=7.7, 1.2 Hz, 1H),

3.46 (q,J = 7.1 Hz, 4H), 1.21 (t, J = 7.1 Hz, 6H). 3C NMR (126 MHz, CDCl;) § 167.5, 155.1, 133.3,
126.1, 123.8, 120.8, 119.8, 46.5, 13.0.

Et N
\
Et Se cl

6-chloro-N,N-diethylbenzo[d][1,3]selenazol-2-amine (2f): yellow oil was obtained by column
chromatography (eluent: EtOAc/petroleum ether = 1/10 with 74% isolated yield (106.43mg). 'H NMR
(500 MHz, CDCl;) 8 7.56 (d, J = 2.2 Hz, 1H), 7.41 (d, J = 8.6 Hz, 1H), 7.21 (dd, J = 8.6, 2.2 Hz, 1H),
3.52 (q,J = 7.1 Hz, 4H), 1.28 (t, J = 7.2 Hz, 6H). 3C NMR (126 MHz, CDCl;) § 167.5, 153.7, 134.3,
126.4, 125.7, 123.4, 120.3, 46.6, 12.9. HRMS (ESI) m/z: [M+H] * calcd for C;,H;;CIN,Se: 289.0005;
found: 289.0005.

Et, N Me
4
el
Et Se
N,N-diethyl-5-methylbenzo[d][1,3]selenazol-2-amine (3f): yellow oil was obtained by column
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chromatography (eluent: EtOAc/petroleum ether = 1/10 with 64% isolated yield (86.4mg). 'H NMR (500
MHz, CDCl;) 6 7.47 (d, J="7.9 Hz, 1H), 7.38 (s, 1H), 6.79 (d, /= 7.9 Hz, 1H), 3.53 (q, /= 7.1 Hz, 4H),
2.37(s,3H), 1.28 (t,J=7.1 Hz, 6H). 13C NMR (126 MHz, CDCI3) 6 167.7, 155.3, 135.9, 129.7, 123 .3,
122.0, 120.4, 46.4, 21.4, 13.0. HRMS (ESI) m/z: [M+H] * calcd for Ci,H¢N,Se: 269.0551; found:
269.0551.

Et N

\

N </ j©\
Et Se F

N,N-diethyl-6-fluorobenzo[d][1,3]selenazol-2-amine (4f): yellow oil was obtained by column
chromatography (eluent: EtOAc/petroleum ether = 1/10 with 65% isolated yield (88.1mg). 'H NMR (500
MHz, CDCl;) 8 7.44 (dd, J = 8.8, 4.8 Hz, 1H), 7.32 (dd, J= 8.0, 2.7 Hz, 1H), 6.98 (td, J= 8.9, 2.7 Hz,
1H), 3.52 (q, J="7.1 Hz, 4H), 1.28 (t, J=7.1 Hz, 6H). *C NMR (126 MHz, CDCl;) § 166.8, 157.5 (d, J
=240.4 Hz), 151.5 (d, J=1.6 Hz), 133.7 (d, /= 9.6 Hz), 119.9 (d, /= 8.3 Hz), 113.4 (d, J = 23.4 Hz),
110.5 (d, J = 26.1 Hz), 46.4, 13.0. 9F NMR (471 MHz, CDCl;) $ -122.6. HRMS (ESI) m/z: [M+H] *
calcd for C;H3FN,Se: 273.0301; found: 273.0301.

Me\ N
{0
Me/ Se

N,N-dimethylbenzo[d][1,3]selenazol-2-amine (5f): white solid was obtained by column
chromatography (eluent: EtOAc/petroleum ether = 1/10 with 34% isolated yield (38.2mg). m. p. = 110-
112°C. '"H NMR (500 MHz, CDCl;) $ 7.63 (d, J = 7.8 Hz, 1H), 7.57 (d, J = 8.1 Hz, 1H), 7.28 (dd, J =
11.9, 4.6 Hz, 1H), 6.98 (t, J = 7.6 Hz, 1H), 3.19 (s, 6H). 3C NMR (126 MHz, CDCl;) 8 169.1, 155.0,
133.8, 126.2, 123.9, 121.0, 120.1, 41.0. HRMS (ESI) m/z: [M+H] * calcd for CoH;oN,Se: 227.0082;

found: 227.0082.
HO

S
S0

2-(benzo[d][1,3]selenazol-2-yl(ethyl)amino)ethan-1-0l (6f): yellow oil was obtained by column
chromatography (eluent: EtOAc/petroleum ether = 1/3 with 39% isolated yield (52.4mg). 'H NMR (500
MHz, CDCl;) 8 7.61 (dd, J=7.8, 0.5 Hz, 1H), 7.52 (m, 1H), 7.30 (m, 1H), 6.99 (td, J=7.8, 1.0 Hz, 1H),
4.84 (s, 1H), 3.94 (m, 2H), 3.79 (m, 2H), 3.46 (q, J = 7.2 Hz, 2H), 1.31 (t, J = 7.2 Hz, 3H). 3C NMR
(126 MHz, CDCl3) 6 169.7, 153.6, 132.8, 126.3, 123.9, 121.5, 119.9, 62.9, 54.1, 50.8, 12.9. HRMS (ESI)
m/z: [M+H] * caled for C;;H 14N,OSe: 271.0344; found: 271.0344.

Me\ {/leg
N

N-dodecyl-N-methylbenzo[d][1,3]selenazol-2-amine (7f): yellow oil = was obtained by column
chromatography (eluent: EtOAc/petroleum ether = 1/10 with 65% isolated yield (123.2mg). '"H NMR

17



(500 MHz, CDCl3) § 7.62 (td, J= 7.9, 1.2 Hz, 1H), 7.5 (m, 1H), 7.28 (m, 1H), 6.96 (td, J=7.7, 1.1 Hz,
1H), 3.48 (m, 2H), 3.17 (s, 3H), 1.72 (m, 2H), 1.32 (m, 18H), 0.88 (t, J = 6.9 Hz, 3H). 3C NMR (126
MHz, CDCls) § 168.6, 155.0, 139.0, 126.1, 123.8, 120.9, 119.9, 54.9, 38.6, 31.9, 29.6, 29.6, 29.5, 29.5,
29.3,29.3, 27.3, 26.8, 22.7, 14.1. HRMS (ESI) m/z: [M+H] * caled for CoHs,N,Se: 381.1803; found:
381.1803.

18



Copies of product NMR Spectra

7.

1c

'H NMR

L092'L
ﬁmmw._‘v
PeeT |

BEEL'E

PLLLE
mmmh.mw
ZySL'e

818049
LLild
0S8l 4
0661 4
z68Z 4
6208 4
6S0T 4
ZeLTL
L2ze sy
Bere LY

500 MHz, CDCl3

A

~6l'e

00y

7680
290')
Rely

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

10.0

13C NMR

L1669°Z1—

£52L 57—

Emw.mm
wmvv.t.w.
696¢°LL

2V85Th
PBSEST)
erso8zl

S8re'ee) —

paesosl —

e I
N

Et
126 MHz, CDCl3

190 180 170 160 150 140 130 120 110f1200)90 80 70 60 50 40 30 20 10
ppm

200

19



2¢

'H NMR

0Fse'L
8Lig _‘W
868eg'L

€8Lee—

BEEL'E

ep0L'e
Lzzi mv
8L5L°¢C

momm.m
LSLL ._\.%

ZoEL'L
8051~
0CLL'L

Me

400 MHz, CDCl3

=6L0
GRS

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05

9.5

1 (ppm)

13C NMR

60LLZL—

cerLle—

88ZLSr—

9€98'9L\
mmmv.tﬂ
100G°LL

ceEPE 9L —
Sherezl—
SLIBSELN
9CLT LEL—

£€8¢0'18L—

Me

X

t

i
E

Ete_

101 MHz, CDCl;

190 180 170 160 150 140 130 120 110 n‘I(OO )90 80 70 60 50 40 30 20 10
ppm

'00

20



3c

'H NMR

019zl
vm\.w._‘v
968Z'

ZeLLey
eLeL ey
ChLe-
GGGL'E
zzeLe!

625897
£958'9
5186
V5202
veiLsd
ireisd

OMe

500 MHz, CDCl3

=219

60
Aoo.m

+00'C
=160
102

25 20 15 10 05 00

3.0

95 90 85 80 75 70 65 60 55 50 45 40
1 (ppm)

10.0

13C NMR

£€50L°Z1—
Z059' 5 —
9LEF'EE—

96EL'LL

Nmmm.w.\.v
LpBe AL

LEOBELL—

BLETBZI—
9TTLECL—

SPLe LGl —

Lzioel—

OMe

126 MHz, CDCl3

-10

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

210 200

21



4c

'H NMR

PL82'L

8652l
LLiT _‘V
LLIGT'L

Zapl'e

peLLe
c0gL mV
L99.L'E

€9.6'9
0zze's
[FX4A
eicjorara
peve L
L9ZE'L
8ree’s
08ge’s
CEPEL
SPSEL
LgeL

'‘Bu

N
H

S
Et )J\
Y

Et

400 MHz, CDCl3

€0'e
mA_.o.m

=00

8.0
080
S0°'L
L
€80

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

10.0

1 (ppm)

13C NMR

veeLel—

EPOrLE—
90L5'vE—

lellsr—

LEVB'OLN
g _,mv.tglw
808¥'LL

momv.mmrv.
69LL'SCl

L6¥LLEL—

96LL8YL—

€Ll 08l —

'Bu

S

e ML
N

N
H

Et

101 MHz, CDCl3

i

150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

160

180 170

190

200

22



Sc

'H NMR

0L5e _‘./
mmww._,W
69821

Z669'C
0LLLe
BYELE
LTSLE

mm\.m.w
0L00 .L
el
90ze'L
mwmw.\.w
pve \.k
LPSE L

400 MHz, CDCl3

Fooy

Feoe
Fel¢

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
1 (ppm)

9.5

13C NMR

€0SL2L—

SPLLSY—

vmmw.wh/

80LL°1Z
L68F LL

698€'GLL
4 :.m.m:v.

N_.vv.mN—V
[Ag4=p:r4%
mmmh.mm_‘v
cslesel

LE156G1~
AT

0LL6'08L—

101 MHz, CDCl3

-20

0 -10

10

220 210 200 180 180 170 160 150 140 130 120 110 100 80 80 70 60 50 40 30 20

1 (ppm)

23



F NMR

5
~
)
©
i
F
S /©/
Et )J\
NN
| H
Et
376 MHz, CDCl,
60 40 20 0 20 -40 60 -80 -1?10( -1320 140 -160 -180 -200 220 -240 -260 -280
ppm

24



6¢

'H NMR

zave’l
Nmmw._.W
L8zl

SZ69'C
c0LL'e
€8zLe
ZarL'e

L0004 1
0LLZ4
CEET L
Leez' L
96EZ L1
Pz L
L0SZ' 4
PS5Z L
118z
SHT L
€947
08:Z 44

Cl

PR

Et

Z—

Etw_

400 MHz, CDCl;

=¢l'9

F00v

=980
8Ly

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

10.0

13C NMR

L0SLZL—

rol8'sy—

69l 2L

14 _.m.w.mhv
808%'LL

2047121~
95,821
zlog el

188€'8EL—

85€5°081 —

Cl

101 MHz, CDCl3

190 180 170 160 150 140 130 120 110 f11(00 )90 80 70 60 50 40 30 20 10
ppm

200

25



Tc

'H NMR

0LeZ'L
aave _,W
69921

mmnmm
momw.m
280L'e
LozL'e

BLZO L
005L'4
2I5LL
I
oviLd
2BLL L
co8ls
BELTL
z488L
Zz68L
BEOV' £
LEOY'£
paLy L

Br

400 MHz, CDCl3

=129

[

Foov

\k =180
- 20T

-J =107¢

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

10.0

13C NMR

€65L°¢CL—

LGe8'Sr—

€L0Z'LL

_.Nw.w.mhv
881G LL

960611 —

LSLLLEL—
Y69 LEL—

96€6'8E1 —

L0GE°08l—

Br

101 MHz, CDCl3

190 180 170 160 150 140 130 120 110 ﬁ‘l(OO )90 80 70 60 50 40 30 20 10
ppm

200

26



8c

'H NMR

Lave'l
ﬁwww._‘v
0rse’lL

L069°E
980.'€
sozLe
eprLed

9LBE'GY
B68Y0'L
6550°2
£090°2
SzL0'L
LLEOTE
9140~
SPE0'L
6285 'L
806G £
0965'L
GLO9'L
9ZLY'L
s6L947

400 MHz, CDCl3

-

=£2'8

Fooy

»,G8°0
i

=16}

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

10.0

13C NMR

90LLCL—

vLIgSr—

9691 'LL

cmmw.whW
9.8¥'LL

2856'lel—
€8€8'221—

€889 LEL~
625961

8E9E081—

101 MHz, CDCl3

-20

0 -10

10

220 210 200 180 180 170 160 150 140 130 120 110 100 80 80 70 60 50 40 30 20

1 (ppm)

27



9¢

'H NMR

8veT |
ﬁmom._.W
SEZe'L

mmwnm
mmmh.m
OviLle
€88L°¢

1SILL
Zoor i
LLO'L

6265 L~
00igs/

CF,

e I
N

Et

500 MHz, CDCl3

=219

ooy

=10')
02T
822

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
1 (ppm)

9.5

10.0

13C NMR

6809°CL—

GEe8'Sh—

860 LL

hmvw.whw.
125¢€'LL

LE8LBLLY
1958'0Z}
651L0°€2)1
S8T6'1TLY
89/1°6Z11
8185'5T1
7119521
7LP9SZLY
ZL19'6Z1
8525921
z98L921~¢
ESNFM\‘

860¢e L2l
89¢€e’LCl
€LE9'8CL
ETA R

6LEL08L—

126 MHz, CDCl3

120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

130

150 140

190 180 170 160

200

28



F NMR

S 1
e

NN
| H
Et
471 MHz, CDCl3

1‘0 6 -1'0 -2'0 -éo -40 -5'0 Jalo -?'0 -éo -éo -1b0 -1'10 -120 -150 -1‘40
1 (ppm)

29



10c

'H NMR

9892'L
hwmw._‘W
Elge

B6LLE
LIELE
955L°¢
SELLE

bELLL
BY0F L
8.0p' L
BPLE L
peer L
eTvpL
06E5'L
PPPS L
ZL§5'L
91952
1985

OCF,4

N
H

|
Et

s
e I
N

400 MHz, CDCl3

=€L'9

FOOY

=880
10T
=0T

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 05
1 (ppm)

10.0

13C NMR

L1292 —

8EVL S —

£628'9L
0€80°2L
08ee’LL

oF8e’LLL
88CY 6L
tno.em—ﬂ
oTLy' Tl
wwrm.mm_.\
L8ve Lel

89/€'8€1—

6285971 —

S0Zr 08l —

OCF;4

101 MHz, CDClj

190 180 170 160 150 140 130 120 110“1(00 )90 80 70 60 50 40 30 20 10
ppm

200

30



F NMR

S
wn
~
@
|
OCF
S /©/ 3
Et )J\
NN
| H
Et
376 MHz, CDCl;
00 8 60 40 20 20 0O 60 80 -100 -120 -140 -160 -180  -200
1 (ppm)

31



11c

'H NMR

€582
nmmw._‘W
mm_.m._.

06EL'E
ZESL'E
5.9L°¢€
L1BLE

88I9'9

mmmm.mV
L2889~
66v0°L7
mmmo.\.\.

NO,

500 MHz, CDCl,

=109

o

00"

L

—— eT8L

=

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

10.0

13C NMR

Zhigh—

ZESY G —

§S08L°9L

gae=ra

§88C LL

SLSTSL—

986182} —
561808

Op6E'vIL—

90vP' LBl —

NO,

126 MHz, CDClj

190 180 170 160 150 140 130 120 110f1(100) 90 80 70 60 50 40 30 20 10
ppm

200

32



12¢

'H NMR

0ZL2'1L
£98T'|
200€’L

BETL'E
LBELE
PZSLE
L98L°€

Z098'9
798’9
9€48'9
61489
9%88'9
02469~
€8LL'L
08814
Le8L'L
L8674
LT0T'L
060224

L

500 MHz, CDCl,

TEL'9

=00v

»/10¢C

~Z6'L

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

95

10.0

13C NMR

PLOLZL—

8159'6r—

evLLLL

wmmw.mhv
8L9€'LL

seleell—

18S6'9Z1~
08218217
160281~

L818LS1—

ocrli8l—

CN

126 MHz, CDCl3

190 180 170 160 150 140 130 120 110“1(00 )90 80 70 60 50 40 30 20 10
ppm

200

33



13¢

'H NMR

ElggAll
5292 _‘W
5082l

e6Lee—

44510
00LLe
BLZLE
85pL'e

£086'9
500072
06.L0°2
Pizelors
5060°2
8801’2
5L8L'L
eLel’s
9002
oz’ L
g0LE'L
LLTT L

400 MHz, CDCl3

R Y

=19

=LL'E

oot

8L
Mﬂo.m
00'L

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
1 (ppm)

95

13C NMR

LBSLTL—

905¥'Le—

9eLL'Sr—

756894
€ELTLL
Lees' L

9881 €21

hmhm.mmvv.
m_‘._.n,wm_\\
1£95'8CL

8L298EL~
168L'6EL"

Me

SLig08l—

101 MHz, CDCl3

__J__JLW__._L.___.._..

190 180 170 160 150 140 130 120 110 ﬁ‘l(OO )90 80 70 60 50 40 30 20 10
ppm

200

34



14c¢

'H NMR

LLETL
rLSe _,W
888T'|

Z8lLe

8689'C
BE0L m%
PTEL'E

19289
L0V’
20ve'9
12589
9958'9
pe9g'g
£2/8'94
72201
SPEDL
78504
sov0i
e6Z4 2
18814
08gl'L ﬂ
00512
e
1851724
zosl ']
18LZL
ZLez L
prez L
pLpZ L
pOSZ L
18971

500 MHz, CDCl;

.

o'l
%_.m.o

=6l'e

Foov

160
%mm.o

€0'L

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -0!
1 (ppm)

10.0

13C NMR

Legei—

G8rLSr—

€961 2L

9 _‘vm.mmW
905¥'LL

800z'¢cll
889¢E°CLL
mmoo.m:w.
800Z°¢lL
[4:134 _.NFV,
vLeT LCl

vwmv.mmvv
colsect

889¢E' ¥l
616 _.iv.

VLIV L9L~
y9erE9l "

050081 —

126 MHz, CDCl3

190 180 170 160 150 140 130 120 110 f110(0 ?0 80 70 60 50 40 30 20 10
ppm

00

35



F NMR

—-112.5552

S
Et\N)J\N/©\F

| H
Et

471 MHz, CDCl3

T T

M o0 -0 -20 -30 -40 -50 -60 -70 -80 -90 f—1100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
pm

36



15¢

'H NMR

mmww._,./
eLve _‘W
Z59eg'lL

55.9'C
[ ER
eLLe
LEZLE

£490'2
LSO0V'L
BEOL 2
aplls
9rTL 4
18zLs
zZesl i
eLols
z991'24
POLL'L
\z8l i
po8L'2
<0642
61612
586} 4]
924z i
SOLE'L
EGLE'L
POZE L

I S

u'L Fooy

Cl

N
H
400 MHz, CDCl3

=019

180
00}
060

150

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 05

10.0

1 (ppm)

13C NMR

SleLZl—

€L98'Gr—

81889/
6861 L.
S8LSLL

el vel~
gerlscl
ce86'scl
cecsecl
586'CEL
0980° LYl

<GEE 08l —

Cl

101 MHz, CDCl3

190 180 170 160 150 140 130 120 11Of11(00 )90 80 70 60 50 40 30 20 10
ppm

200

37



16¢

'H NMR

989Z'L
£982 _,W
9r0e’L

B6LLE
LIELE
955.L°¢
SELLE

bELLL
BY0F L
8.0p' L
BPLEL
piey'i
eTvp'L
06E5°2
PrPS L
ZL55'L
91952
1985

CF3

400 MHz, CDClg

I

=029

F00Y

=960
V8L
T5l¢C

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05

9.5

1 (ppm)

13C NMR

6L19CL—

LSLLSY—

02EL 1L
101902}
£76022L
SveLeel
6751°22)
S¥8LZel
92LE22 L1
PEVETTL
WLIE T
THOrEeL |
8611721
SLY6 el
LLOV 221
S0v6'82) 1
sglTeZL
ECEI IR
8LLLOEL~
%3,8&
SETLEL
Loceorl—

0528'9L
hmho.t%

682€°08l—

101 MHz, CDCl3

190 180 170 160 150 140 130 120 11Of11(00 )90 80 70 60 50 40 30 20 10
ppm

200

38



F NMR

8
wn
<
@
|
I /©\
Et )J\
> N CFs3
| H
Et
376 MHz, CDCl,
0 70 5 30 10 -0 30 50 70 90 -110 -130 -150 -170 -190 210
1 (ppm)

39



17¢

'H NMR

0L5Z'L
mmmw._,W
LBLTL

LO9PET—

6569'C
660L'E
LPZL'e
LBEL'E

8558'9
LB5L°L
9e9L'L
90412
bLAL'L
9z8L'L
LZELL
600Z'L
Zs0e'L
0sLe'L

05 0.0

1.0

1.5

20

| O | S S,

60 55 50 45 40 35 30 25
1 (ppm)

6.5

7.0

75

Me

500 MHz, CDCl3
8.0

95 90 85

10.0

13C NMR

EVLLTL—
LorZ'8l—

£L89'Gr—

98€C LL

wvwm.mhv
6C6¥ LL

LTOEIT I
mmmo.hm_.ﬂ
_‘m._.m.mm_‘\
ommm.om_.\
vav.mmv\
0szs'8El

09Le08l—

10

110 100 90 80 70 60 50 40 30 20
1 (ppm)
40

120

126 MHz, CDCl3
190 180 170 160 150 140 130

200




18¢

'H NMR

€882l
£90¢g _‘W
epeel

98€L°CH
wmmh.mk
Srile
PZELE

pZss'9
S6W0 L
59902
62404
L2804
€602
L660'L
00LL'L
Zebd
GETIVE
apzLL
Gzl i
B0EL'L
PreL Lo
SLEVL
oy
9gp)'L
£858'/
£598'4
£698'L
8Li8 1
9g88'L
8968/
czo6'L]

Et

400 MHz, CDCl3

FT .

=009

F00Y

¥96°0
heog

=060

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
1 (ppm)

9.5

13C NMR

v.189°CL—

6v16'Sr—

£878'9/

LS9L'I7
L8y LL

mwmm.m:.v
8L6%'GLL
mmmm.mNFV
€9.8'¢Cl
0ces ot
L009'9¢1
8e8L el
9048'L21
L0€6'L2)
0Le6'LCl

6£85 ¥S1~
08L0°2S1—

€5¥C 081 —

101 MHz, CDCl3

180 180 170 160 150 140 130 120 110 f11(00 )90 80 70 60 50 40 30 20 10
ppm

200

41



F NMR

S
8
&
i
s
Et )J\
N
| H
Et F
376 MHz, CDCl,
3 10 10 -30 -50 70 90 110 130 -150 -170 -190 210 -230 -250 270
1 (ppm)

42



19¢

'H NMR

L90E'}
Lyce FW
Leve'l

LSPLE
0€9l'e
608L¢E
886L¢

Zp90'L
18902
SE80'L
7180 /]
8204 /1
190121
060Z'L1
9927 11
0§21
VLT L]
08T L7
9597 11
eeoz 1|
£05E L9
LpGE L
s0.€ L
e L
vzro's
zov0's
8290'8
69008

Cl

400 MHz, CDCl3

_

=¢09

ooy

860
Mm._.d
Aom.—

00°L

160

T

10.0 95

10 05 00 -0.f

1.5

50 45 40 35 30 25 20

1 (ppm)

90 85 80 75 70 65 60 55

13C NMR

L89LCL—

8GY8'SY—

ceoz’ L

Dmmm.mhv
S619'LL

Preg ozl
mmhn.hmvv.
996€'LZl
8691621
SeLL9ElL—

hmmc.wN—W

6E08'6L1—

Cl

101 MHz, CDCl3

20

50

60

180 170 160 150 140 130 120 110 100 90 80
1 (ppm)

190

200

43



20c¢

'H NMR

BELE'L
8LEe _‘W
B6vE'L

omqh.m
wmwh.mw
SL8LE
ZE6L'E

PO00 2
96102
89E0 44
PILL L
502 h/
006Z 4
z60T L
peTS LT
5E75 h\
Z5L08~,
56087

Br

400 MHz, CDCl3

e

91’9

Foov

660
=80
nz0)
*160

=860

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
1 (ppm)

9.5

13C NMR

€98 Cl—

8GER'GY—

[442 ¥

Nwmw,onv
8625'LL

€Loegll—

TGYG 9T
698Y'LZ1
Le5L L2y
£15€°ZEL
1666'LEL7

cec8 Bl —

e I
N

Br

Et

101 MHz, CDCl3

180 180 170 160 150 140 130 120 110 f10(0 ?O 80 70 60 50 40 30 20 10
ppm

200

44



21c¢

'H NMR

805e'L
mmmw._,W
L9821

9082 ¢—

6969'C
arlie
rzere
9054°C

PLze's
PrE8'9
£s68 mv.
0Zv6'9

o

Me
Me

N
| H
Et
400 MHz, CDCl3

S
Et )J\
Y

=Ll'e

=819

Foo'y

(€680
1981
ﬂm_o

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
1 (ppm)

10.0

13C NMR

LSPLCL—

plsele—

8CSLGr—

h_‘mw.mn/

L86L'LLF
v8 B.t\

c9E8'ECL—
8/18'/2l—

8CEP'8EL~
¥Z89'6EL"

Me
Me

N
H

0886081 —

I
Et

S
e I
N

101 MHz, CDCl3

190 180 170 160 150 140 130 120 110 f11?0 )90 80 70 60 50 40 30 20 10
ppm

200

45



22¢

906C |
980¢" FW
59¢e’}

€661°C~
s0.227

667.'C
9/9/°¢
mmﬁ.&.
7£08'E

8ECG9—
6568'9—

'H NMR

A SN

Me
N
H
Me
400 MHz, CDCl3

Et
N
Et

=79

»009
Rl0¢

Foot

Fe6'0
Feoc

T T T T T T T T T T T T T T T T

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20

10 05 00 -05

1.5

1 (ppm)

13C NMR

08Z0°€L—
pPres 8l
py6l L~

LLLG'SY—

_.Nmm.whw.
Nmt.hh\
8.6V LL

LeL0BEl~
c_.vw.wm_./
GEBE'OEL~
9Zve LEL

gLloo8l—

Me

Et
N

Me

101 MHz, CDCl3

Et

140 130 120 110 100 90 80 70 60 50 40 30 20
1 (ppm)

150

170 160

180

190

200

46



23¢

'H NMR

8z62'L
mo_‘m._‘W
98ze’'l

9€8L'¢

BHEE T
090’2
9.0 L
LZzvs
\PEY L
192V L
§GEV'L
055 L
580 L
0ELrL
opey L
G98y L
g68Y L
BLEY LY
0L0g L
CP0G LY
28052
pLZG L
peols
9z8L nw
ChyeL
Lore L
£858'L
1zo8' .4

L8FL'E
mmmh.mw

8798 L
zri8'4 ]
65.8L
98i84
188
BT6E L
Bree L
£868'L

400 MHz, CDCl3

=609

—< o0y

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05

95

1 (ppm)

G9.8°CL—

0866°Gr—

mvmm.mh/
.\.m._._..hhw
6061 LL

1¢99'¢ch
Zler'sch
2198 mmr/
G6.2°9C1~
0489'92LF
6.8¥'LCL
mmhm.mmr\
96€5°0€)
LLBEVEL
26zl 9el

L60z'e8l—

13C NMR

101 MHz, CDClj3

70 60 50 40 30 20 10

80

180 180 170 160 150 140 130 120 110 100 90

200

f1 (ppm)

47



24c¢

'H NMR

PL9TL
L1828 _,W
0962l

BZSLE
699.L°¢
ZLel'e
ZS6L'E

PLET Ly
0272 L
_\.mwﬁ.w
s s

0ipes

8c0e's
m:,m.mW
LPEE mk‘_
286e'8

500 MHz, CDCl3

£90'9

Fooy

=10’}

re6l

=801
160

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

10.0

13C NMR

8ozl —

£5E8'5—

9.40€CI—

LBZEYEL ~
960°LEL T

SZLOOL~.
[ACERTIE

L0EF08L—

126 MHz, CDCl3

-10

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

210 200

48



25¢

'H NMR

LOZL'E—

€852 —

[IVEA
6LEZL
PI0C £
ore s
009T 4
Bric
BOEK £~
o
YR
904827

0586'8—

500 MHz, CDCl;

L

—

rooe

86l

¥0'C
mmm.m
9z’
=gle

Foo'i

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

10.0

13C NMR

LBLT 0P —

608¥ 65—

avp0 LL
966T'LL
PSS LL

ovmm.nw;
5L6L'8Z1
moqm.mva
S.¢0 @w_‘.\,
ZE99'6Z1
racy wm_.%
prz0ect
LOLE'PEL

BYZe' el —

LL0L°18)L—

——
- —
<
o
OJ\ o -—
(@]
= [m)
o
z— = -
A ©
S
<
o

90 80 70 60 50 40 30 20 10

100
49

190 180 170 160 150 140 130 120 110
1 (ppm)

200



26¢

'H NMR

88687
8516
BTE5T
BrZ0E
8208
ELLEE
60Z6°€
Zre6E
8.e5°¢
zZhgeed

66968’y —

A7 5 e
80844
LPeLL
ZeLLd
EIANE
0064 4
9E6L 41
0L6L'L
9517 4A
0LYZ -
V057 L
06524
9197 4
9597 4
72471
78474
L08Z 4
9z8Z L
79874
8067 4
52674
6567 4
po0E L
SO0LEL
9LZEL

———

400 MHz, CDCl3

J; ~o0€

-|L 902

F00¢C

F¥60

10’
wmmm.m

90 85 80 75 70 65 60 55 45 40 35 30 25 20 15 10 05 00 -05
1 (ppm)

9.5

13C NMR

€987'Ge—

GEBL L —

8C16'96—

96L1°LL

vwwm.mhv
186¥° LL

1199'92)
0660°L2)
0sLL'L2h
L208'8Ch
G998 mmrw
1026'82L
G69F'9EL ~
1688'8€L—

LEVEC8L—

101 MHz, CDCl3

170 160 150 140 130 120 110 100 90 @80 70 60 50 40 30 20 10
f1 (ppm)
50

180

200 190



27¢

'H NMR

0860'c
LTl mW
£5EL'E

Elage

81£9'G—
602225

SLET LY

ZBET'L
SLYZ L
0LST LT
pIGT L
5592
069724
[T}
5862 4
66084
LhE'L
peLe L]
89ze'L |
LOEE L]
PPEe L

400 MHz, CDCl3

— g

|

75

|AM|

£

00’
€6'C

|J =00¢

60

(AR
00¢

40 35 30 25 20 15 10 05 00 05

45

65 B0 55

7.0

90 85 80

95

1 (ppm)

e
=
z
g

8e9z’ce—
ceee le—

69..°95—

wmww‘wh/
hhme‘hmﬂ
0S05°2L

669L°2CL~
mwmo.hm_ﬁ\\
ggo6'8Ch

2029'9¢L—

LLEVEBL—

101 MHz, CDCl3

70 60 50 40 30 20 10

80

180 180 170 160 150 140 130 120 110 100 90
f1 (ppm)

200

51



28¢

'H NMR

6oLl
6181 _‘W
Leoe'L

£80L'E—
LOP9'Ey
ZE59'C
£859'C
eLige
6949°€
PE89'C
0569'¢

9Zr0'S—

028z L
8587 L
56874
0rZ L
ZEvT LY
A
506241
02574
18524
7657 44
b4z 4
0Lz L
954714
59174
86474
9E0E's |
90T L
eale s
peze L
1928 L
06ET'L

Y S

| |

400 MHz, CDCl3

25 20 15 10 05 00 -05

3.0

90 85 80 75 70 65 60 55 50 45 40
1 (ppm)

95

13C NMR

96¥L vl —

0cee Le—
Glze br—

1€59'95—

mhvm.th
mwm_‘.hh\
m—mv.hh

6¥6L LTl
Nvoh.hm_.\\x
6606'8CH

P€99'9€L—

9€ee’T8L—

60 50 40 30 20 10

70

80

100 90
f1 (ppm)
52

110

120

130

150 140

170 160

180

101 MHz, CDCl3
190

200



29¢

'H NMR

.02l
woww._,v.

gEELE—

€LZIY
0Ly
SPSIY
6L99Y
1189y
Zr69 7
79805
pOSz'S

9009'%
6eLY wW

L

8672 4
eHIT L
VESW
9874
ez6z i
POZE L
Zhie i
==l

500 MHz, CDCl,

60°€
Ao_..m

=00'€

Rioty
70T
7860

rl'e
Mmo.m

95 90 85 80 75 70 65 60 55 45 40 35 30 25 20 15 10 05 00 -05
1 (ppm)

10.0

13C NMR

LeT8'TT—

POB¥ LE

ZTEY L —

§557' 95—

\.mmmm\.
om_,_‘.n.\‘.w
€L9¢°4L

FPBOLTEN
mmmw.nwvﬂ
928’8z}

L829'9¢) —

5652181 —

126 MHz, CDCl3

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)
53

200



30¢

'H NMR

066F' L —

GZ5L'e—

LLLB'Y—

ZLies—

£92Z 41
)
o)
8972
00522
$v97'1
97871+
PELE'S
B9LEL]
)
ZTEEL
S9EE'L
Lere s

400 MHz, CDClg

o

F

=

r

¥

10’6

€0'€

00¢
880

€l'e
[4%4

95 90 85 80 75 70 65 B0 55 45 40 35 30 25 20 15 10 05 00
1 (ppm)

10.0

13C NMR

9LET' 6T

£887°8E—

IPEL PG~
8lcl'9g"

\.mww.mh/
va.tﬂ
cSor'LL

18P0 LTl
120l 121
5Tv6'8Z)

¥lg89eL—

89rL'I8L—

4
_Bu

101 MHz, CDCl3

130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

150 140

160

180 170

180

200

54



31c

'H NMR

om;:
E%._w
72591
9reg'L 7
€902,
A

vezzz”

EEEL'E—

0£96'y—
BEEES—

SELTL
ENN.L
I
80VT L
96YT L
ELST LY
zesT i
eesz 1
5024
EriTL

9702 2
81084
96184
zeee ]
E%L

Zope’L
LEPE'L

400 MHz, CDCl3

95 90 85 80 75 70 65 60 &5 45 40 35 30 25 20 15 10 05 00
1 (ppm)

10.0

13C NMR

9ELL'6C
0Ly 9E~
0.422°8E~
€628 L~

€L06'¥G~
0v50°95~"

Gl8L°LL

vmwm.mhv
0509°2LL

61807221k~
mmoo.hmvw
L.16'82)

LGEB'9EL—

614208l —

10

20

30

40

100 90 80 70 60 50
f1 (ppm)
55

110

120

101 MHz, CDCl3
190 180 170 160 150 140 130

200




32¢

'H NMR

LETTE—

98905 —

mwmﬁ.\.._
LLGL'L
56514
SN
€98L°L
888l
ce6L'L
SipE L
DEN.\..\/
CL6T L
Loes
e
LEZE'L
P95E'L
azee’s
mmmm.\._
95882

500 MHz, CDCl;

F¥8'C

ro0e

[16)
792T
K
‘he

95 90 85 80 75 70 65 60 55 45 40 35 30 25 20 15 10 05 00 -0!
1 (ppm)

10.0

13C NMR

FOLLBE—

9E59'55—

6L6L°9L

g~ =r=

LO0E'LL

L88L P
SHiP'GH T

OLBY LZ)A
1287824\
L0SPEZ)
056k oﬂ\‘
5509 LEL

SZO9'PRL~
mmmw.omv/
LSPB'ES A
PBFC LGN
E60L' 65~
6285091

101 MHz, CDCl3

190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10
1 (ppm)

200

56



gLOEE—

33¢

mBE
Et.L
9z6L L
LEET LY
L8YT i
BBLE L
mmmm.L
205E'L

'H NMR

<
o
\
ZT
SJ\
[0)
ZzZ—=
/
)
=

500 MHz, CDCl;

=009

[€0T
=102
bz

95 90 85 80 75 70 65 60 55 50 45 40 35 230 25 20 15 10 05 00
1 (ppm)

10.0

13C NMR

0LE5° P —

€468 m:_.w.
m_‘mo.n\..\.
85peLL

0S06%Z 1~
oves szl
9.z8'8zL""

6898'6¢)L —

LsbZel —

n

<
o
\
P4

P4
/
9]
=

T

[}
—=

126 MHz, CDCl3

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

190

1 (ppm)

57



34c¢

'H NMR

TLET b,
LGEE' LY

LP95'EY
58/8°€
2265°€
0500°F
86L0°Y

856L'9—
9986’9
£886'9
8066’9
P00’
85102
ﬁm_‘o.\..&_
A A0S
50922
BELT L
888zg'L
LPSEL
995¢°L
LLLEL
BELEL

500 MHz, CDCl,

L

4%
w_fnm.m

*00¢C

£l

=LL'L
s82¢C
~ele

30 25 20 15 10 05 00

35

95 90 85 80 75 70 65 60 55 50 45
1 (ppm)

10.0

13C NMR

Ci88 T~

8e8Y Sr—

158L°9L
ommo.h\.W
LEBT LL

£0PLBLL 7
a.692zL7"
5£88'8Z4~

gZleeel —

6L9'751

iPr
126 MHz, CDCl3

40 30 20 10

50

190 180 170 160 150 140 130 120 110 100 90 80 70
1 (ppm)

200

58



35¢

'H NMR

BrLLL
mmmﬁ_‘v.

L2021

82ZLC
LOLBE
S

LP2ee

LBSS—

5£90'47
18L0'Lq
bZe0'L
765 L1
82924
L8LT LA
LBLT L~
9682 L
0¥6Z L}
650¢" L
080€'L

L

i

pzze i
gsze L]

POBFE—

]

500 MHz, DMSO-dg

L

TZL'E

re0y
5002

[os0

=560
ELOY

Fes0

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

10.0

13C NMR

9LLSZL—

m_‘mw.mﬁ
28p9'6E
65 E.mm%
8786'6¢

L6PL°0F
79 ﬁm.ow%.
8E8¥ 0f)
oqm.\..mv.\.
OpLLZS
961y 08—

ZESKBTh,
LOLZ'STL
gLecezl”

LLBE'LYL—

LS8l —

126 MHz, DMSO-dg

190 180 170 160 150 140 130 120 110 100 90 8 70 B0 50 40 30 20 10
1 (ppm)

200

59



36¢

'H NMR

L1780
6%98'0
P88’ 0—
BSve’L
:.mw._,V.
LETYL
elye _,V

Zegl'e—

6069
ﬁo_.h.mW
ZETLE

PezL L
Lgels
Lhpld
£arl s
LhgLd
pral L
9914
L0TT 44
622T 4
1GET 4
e L)
9 i
51624
52T i
TLLT L
0z8z 4]
ZSET L
gL
8eLT L

400 MHz, CDCl3

== = $0Q

|
I

T

0 =t W

1 9T

=18
0w

NN =

A o

15

LA NS

75

05 00 -05

1.0

60 55 50 45 40 35 30 25 20
1 (ppm)

6.5

7.0

95 90 85 80

10.0

13C NMR

ooreyL—
§88LC¢
1956°9¢
Loge'Le
lad T4
9L0S'62
£659'6¢C
S¥89'6¢
ceeLee
EvrL6C
8LL0CE
NNNr.mm\
€oLEvS

olvT'LL

.w.vwm,whv
968S°LL

2015 ST
vLb9'SEL
sz azL”

gcloorl—

LEVLIBL—

101 MHz, CDCl3

190 180 170 160 150 140 130 120 110 f11?0 )90 80 70 60 50 40 30 20 10
ppm

200

60



37¢

'H NMR

pLB9'E
£069'¢
8€69'C
9004°€
ZELLE
:.t..&
5¢8.°¢
ceeLe!

AN
LOEL'L
2554 4

[4eTAFS
eL08'L
mmmm.\.ﬂ
98ET°4 %
mmmm.ﬁ_
Plagsia

30 25 20 15 10 05 00

35

55 50 45 40
1 (ppm)

6.0

6.5

7.0

N/Ph
H
7.5

8.0

X

8.5

N
500 MHz, CDCl;

<

9.0

(\

o)

95

10.0

13C NMR

0665 67—

L521'99—

PLEVLL

m\.wm.whv
85LE'LL

pLFS e ~
886E'SZ)-
B95L'6Z1

0188'6¢1—

L00gesl —

10

20

30

40

50

60

70

100 90 80
1 (ppm)
61

110

120

140 130

_Ph
150

160

X
N
H
170

N
126 MHz, CDCl3

<

180

(\

0]

180

J0



38¢

'H NMR

ppeoL
PBEO'L
pLOL L
6Zhhd
8lels
06514
olgbL
BELLL
0i8lL
88811
28874
0LOE'L 1
SiLE
86LE 41
Lgee's
oy
9Lse s

:wmm.&w
96rS L

ZP50'8~
8zil'g””
05LE'8~
1549'8,
55698~
86888~

_Ph

P4

I

Ph
500 MHz, CDCl;

1

16'¢
me._‘
00's

— 2z

heo,
"ozl
#6L'L

- T_.N__.

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

10.0

13C NMR

opelLL

86.8 m\.v
188ELL

00£8'alL
966102}
98810z}
1208721y
S50€°6Z1 -4
9E80'6Z )~
76616217
S0E8'9EL
£828 mﬂw
ZLEDLEL
5950 417

ﬁmmm.mm_/
5949651 -
ﬁmmo.mm_‘%
B5EL'E9l

£
o
\
ZT
SHA
e
Z—0
/
£
o

126 MHz, CDCly

180 180 170 160 150 140 130 120 110 f11(00 )90 80 70 60 50 40 30 20 10
ppm,

200

62



le

'H NMR

588Z'|
mmom._.W
eLLEL

5518
ommm.mv.

pezz L
0erz L
9574
6897 L
79171
B06Z L
55082
8988 L
BISEL
gr9e i’

500 MHz, CDCl,

=009

Fise

S6°L
%mc.m
Y0¢

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

10.0

13C NMR

CEESZL—

0ZE9 L P—

§L58'9L
9501 _E.W
009¢'LL

Emwmﬁv
L0sL 9z
roerezL’

POLS ORI —

094508} —

126 MHz, CDCl3

90 80 70 60 50 40 30 20 10

100
63

190 180 170 160 150 140 130 120 110
1 (ppm)

200



Zove'e—

2e

996141
PELZ i
18274
8LET .-
sore Ll
0292 49
€zor L

'H NMR

—

=

I
e
500 MHz, CDCl,

Me

420
r907
o071

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

10.0

13C NMR

628¥ 9¢

8528'9.L

oomer.\
PeeLL

LISZ'5Z1A,
9840921
L6821

2858’ 0rl —

pSopesl —

126 MHz, CDCl3

190 180 170 160 150 140 130 120 10 100 90 8 70 B0 50 40 30 20 10
1 (ppm)

200

64



3e

'H NMR

OFLE b~y
BLTT L

2E55°E
098¢
Bmm.mv
5766 'E
z800°Y

59L89—
9286'9
9€86'9
©L66'9
6LL0L
0€5Z°L
€09Z'L
68922
0p8g L
mmmm.ﬁ
084€°4

500 MHz, CDCl3

209
Am_..m

+00¢C

Fe6'0

=960
+80°C
=10¢

30 25 20 15 10 05 00

35

95 90 85 80 75 70 65 60 55 50 45
1 (ppm)

10.0

13C NMR

LGS —

CLBY S —

6918'9L
N_,ho.t.w
€52 LL

ZEE9BLL
LeLezeL”
BLGE'8ZL~

gLeTee —

LBEQ PG —

126 MHz, CDCl;

190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10
1 (ppm)

200

65



4e

'H NMR

9980
m;mm.ow
15680
SE9Z b,
Z00E'L T
00ZE'L
eLL9L
8%.@
8r0L L

LBBL'E—

pPSE8'e—

bBL'Ly
06022
£52Z'2
ELLEL-
0/28'2
DN%_L\
£04b7

500 MHz, CDCl,

L3 I vp

L= e o

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

10.0

13C NMR

mmmw.mﬁ
8036621
08LT6Z
965567
48567
8ze9'6z)
98v9 62
BLZE LE

£591'6F—

\.mmmm\.
Now_‘.t.v
2568 4L

nmvm.mwvv
95¢lL mw_.\
L¥BL8Z1

85¥50p| —

89v5'L8l —

{1 —

VTN v |

126 MHz, CDCl,

.

180 180 170 160 150 140 130 120 110 f11(00)90 80 70 60 50 40 30 20 10
ppm

200

66



Se

'H NMR

Nroh.m
vo_‘n.mw
LOZLE
LLEB'E
plye mN
zZ058'c

ELL0LY
pZ60'L
L0LLL
958LL
5007'L
2828 4+
SPPE L
Bm?u\r
865E L’
1vegL—

500 MHz, CDCl;

30 25 20 15 10 05 00

35

95 90 85 80 75 70 65 60 55 50 45
1 (ppm)

10.0

13C NMR

6601°25—

625099 —

62189
1490 _E.W
Lze il

9196zl —
B6LLSTE—
L eZl—

aze0orl —

95£8'c8l —

10

20

30

40

50

60

70

90 80

100
67

1 (ppm)

110

120

130

180 170 160 150 140

126 MHz, CDCl;

190

200



6e

'H NMR

SL0€°L
tmm._‘v
8SEL)

LgELE
Lers Lf
EIAA
les mw
B%.Q
5556

oegs'e!

8551
ENE
1581741
ovrT L
51924
AR
eTLT L
29LT in
PYEZ 4
B0LE L
8L7¢ L
85TT L
556€ 4]
805¢
8262 |
899€ L |
£18T4

SLSPE—

500 MHz, CDCl3

=00'¢

=260
kzog

680

30 25 20 15 10 05 00

35

95 90 85 80 75 70 65 60 55 50 45
1 (ppm)

10.0

13C NMR

6e0C°Z)—

8CL9Zh—
69658 —

7805 19—

151890

Wb

oies v o

opee il

9582 ST,
0rLyszl
gsebezt”

PLBO LY —

LTiresl

126 MHz, CDCl3

SO U

190 180 170 160 150 140 130 120 110 f11(00)90 80 70 60 50 40 30 20 10
ppm

200

68



Te

'H NMR

PSeL'E—

€l8L's—

BYBL 11
8LLTL
akzzL
79874
LPSTL
9597 L
7505 4~5
ghzeL
L9eg 44
0kpEL
pase L
9zLE L
£L8gL
ggzgs )

H

|
Me
500 MHz, CDCl3

Se
J\ Ph
P N7 N7

[isz

Fooz

vPEE
580°2
160

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

10.0

13C NMR

1088 PE—

L1E8E°25—

Shbl Ll

zo6e m\.W
886t 4L

POLLOZLY
8061421
EON.QNJW

Lzzhezl
9587 R_W
752V LZL
8090824
90288z}
CrEe'8Z
9100624
Z0zZr'SEl
0ESPOp)

Lee0esl —

H

|
Me
126 MHz, CDCl5

Se
J\ Ph
P N7 N7

190 180 170 160 150 140 130 120 110 f11(00 )90 80 70 60 50 40 30 20 10
ppm

200

69



1f

'H NMR

69611
1354 _‘W.
ElelAl

Zepp'e
SL5P'C
LLiV'E
098p'c

12989
5P98'9
51489
P6.8'9
£Z68'9
1689
€89l 'L
8944
Bt.ﬁ#_
1z8Ld
ael i
966L 24
005b 4
8ISk L
198K L
8LOV'L
08254
LOES L
SEPG L
9505 L

500 MHz, CDCl3

=109

00"

=260
/80°L

860
Wmm.o

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

10.0

13C NMR

LPE0 Sl —

G967 O —

18188l
LTL0LL
£9ZC LL

85/8'61~
mmmmoﬁm
9sYREZ)
110192}
BTECEEL—

e0pL'SsL—

0Les' 291 —

126 MHz, CDClj3

30 20 10

40

190 180 170 160 150 140 130 120 110 100 90 80 7O 60
1 (ppm)
70

200



2f

'H NMR

8.9zl
Lz8e _,W.
o6zl

€005
9rLs'e
68Z5'¢
ZEYS'e

55614
66614
mm_‘w.\.w
LLLEL
LE0P L
el
8555 \.L_
Z095'2

Cl

J

500 MHz, CDCl3

=00'¢

Fle'e

»€6°0
=160
=980

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

10.0

13C NMR

8186zl —

59659 —

ZL08'9L
550 .E.W.
#E0E LL

LLBTOZ LA,
PEEEET I
520L52)~
98z 9zL

PeSEvel —

LTLLESL—

0€L5°291 —

Cl

126 MHz, CDCl,

190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10
1 (ppm)

200

71



3f

'H NMR

52921
B\.N._‘W
016zl

L6egT—

ZEES'E

LP0S'E
mm_‘m.mv
pLPSE

9884°8~,
266L97

B9LT L
z5a0 L~
olerss

Me

500 MHz, CDCl,

5

-

=00'¢

T86C

oYy

=160

=60
"160

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

10.0

13C NMR

Zeelel —

£00¥Le—

ear ar—

1808'9L
2290 ._KW.
FoLe Ll

s08p0zL
1950224
BreS ezl

IR A
97S6'GEL ~

ZTEL'SS L —

LOZTL L —

Me

126 MHz, CDCl3

190 180 170 160 150 140 130 120 110“200)90 80 70 60 50 40 30 20 10
ppm

200

72



4f

'H NMR

58921
L2828 _,W
LLBEZ'L

€525'C

896F'C
OLLS mv
96£5'C

975591
86563
pZi69
BLIGY
Z06621
95669
BrOT L
0LEL
B02E L
£9ZE L
Leer L
[Zev
LoFr L
o5y ]

)

500 MHz, CDCl3

=009

T66'E

=860
/260
060

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

10.0

13C NMR

L200el—

F08Y Ot —

yp0LL

Nom.\..whv
7a6e LL

BLZFOLL
GSE90LL
£p5e m_._.ﬂ
LOPSELL
088864 7
=N

0869 mm_.v.
prilecl

mﬁmeﬁv
5985 L5l
Z209'951—
opLgegh”

L8809} —

126 MHz, CDCl;

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

200

73



F NMR

)
-~
o~
o
o~
o
i
Et N
LT
/
Et Se F
471 MHz, CDCl,
0 -10 20 -30 40 -50 60 70 -80 120 -140 -160 -180 200

-100
1 (ppm)

74



5f

'H NMR

ar6L'e—

Z196'9
0286’9
PL66'9

SP9T 4
£99T°L
rL8e \.W
SL62'L
LE9S'L
mm\.m.\.uﬂ
SrCo' L
Lopers!

Me

4
_<Se

Me/

500 MHz, CDCl,

=009

=10}
-1

1160
2160

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

10.0

13C NMR

6P L —

Z6LL9L

TeTT

TLBTLL

GULLOZEA,
6020 LT
Z206°€T}H
z0sz9zL”

8CEE'EEl —

LEPO'SSE—

LLLLEYL—

Me

4
_<Se

Me/

500 MHz, CDCl3

190 180 170 160 150 140 130 120 110 100 90 80 YO 60 50 40 30 20 10
1 (ppm)

200

75



6f

'H NMR

mvmw._‘/
680¢ _‘N.
Zeee'l

8lyP'e
L9SF' e
POLP'E
LPBF'E

0S5L°¢
ovmh.mW
OpLiL'e
5806'C|
68L6'E
6.26'C

P8y —

BLIES
86.8'9
L8669
1659
18002
00L0 2+
2257 14
m%wr'.
PeSZ L

589724
g8z L
L5872
a56b' L
5961 44
8LLGL
9215 ]
L0092
FIGERR
SE.L
€Ll

A

_</
500 MHz, CDCl,

95 90 85 80 75 70 65 60 &5 45 40 35 30 25 20 15 10 05 00
1 (ppm)

10.0

13C NMR

EY66'ZL—

9ZL8'05—
£9Ck' s —

£5P6'Zo—

S06L°9L

g~ ar=ra

86T 4L

2986'BLL~
sLzsLzL;
zzz5 mﬁm
Leve'9zh

pESeTel

9089°€5) —

£59L°69) —

126 MHz, CDCl3

190 180 170 160 150 140 130 120 110 f11(00 )90 80 70 60 50 40 30 20 10
ppm

200

76



7f

'H NMR

1150
£iES

a8zl

0491
8%89'L
e669'L-

2ziLe
seepe
SLPPE

czape’

9LvT L
20522
VESTL
62922
£8.74
L0872
99E5'L
ommm.hw
97552
62092
67092
pLYL
L0294
ZregL]
BYEY'L

4</N

Me,

\

N

Se

500 MHz, CDCl,

0

1

Iy

= ¥
Foo's

= B8

E gl

T

o
3883

L3 I S

35

T

25 20 15 10 05 00

3.0

4.0

95 90 85 80 75 70 65 60 55 50 45
1 (ppm)

10.0

13C NMR

BBy BES
L6L89Z |
POES LT
B85E'6C
£i686T
5/55'67
066562
£529°67
BL5I'6T
zwee e

LypE'ps—

PEPO'LL

E8L m.\.W
Si6TLL

SZLE LA,
BEZE0ZL—
PEEBETL
g9l ozt

LG66'8CL —

PS5 —

L059'89} —

126 MHz, CDCl3

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)
77

200



