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1. General Information

Unless otherwise noted, all solvents used in the reactions were distilled from appropriate drying
agent prior to use.! Copper (I1) chloride (Sigma-Aldrich) were used without further purification.
Imines?> and amines®® were synthesized according to the literature procedures. Melting points were
measured on a RY-I apparatus and uncorrected. *H NMR and 3C NMR spectra were recorded with
a Brucker AV 400 spectrometer at 400 MHz (*H NMR) and 101 MHz (**C NMR). Chemical shifts
for 'H NMR spectra were reported in ppm down field from internal Me4Si (5 0.0) and relative to the
signal of chloroform-d (5 7.26, singlet). Chemical shifts for 1*C NMR spectra were reported in ppm
relative to the signal of chloroform-d (& 77.00, triplet). Multiplicities were given as: s (singlet); brs
(broad singlet); d (doublet); t (triplet); q (quartet); dd (doublets of doublet); m (multiplets) and etc.
HRMS were recorded on an lonSpec FT-ICR mass spectrometer with ESI resource. NMR yield was

calculated by *H NMR of crude product using an internal standard (1,3,5-trimethoxylbenzene).

2. Optimization of the Reaction Conditions

Table S1. Evaluation of catalysts®

1) 10 mol% Catatyst

2.5 equiv AcOO'Bu NHTs
NTs 4A MS, DMSO, 25°C, 4 h Ph
PhNEt,  + P S > °N Ph
H” “Ph 2) 5.0 equiv HOAc Et
5.0 equiv NaBH(OAc);
1a 2a CH,Cly, rt, 12 h 4a
entry Catalyst 4a (%)°
1 CuCl, 68
2 CuCl 67
3 CuBr2 25
4 CuBr 24
5 Cul trace
6 Cu(OAcC): ND®
7 Cu(OTH): ND®
8 Cu(acac): ND°¢
9 FeCl3 ND¢
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10 CoBr2 ND¢

11 NiCl ND°¢
2Reaction conditions: 1a (1.0 mmol, 5.0 equiv), 2a (0.2 mmol, 1.0 equiv), metal catalyst (10 mol%),
AcOO'Bu (2.5 equiv), 4A MS (50 mg) and DMSO (2.0 mL) at 25 °C for 4 h; ® Determined by H
NMR using 1,3,5-trimethoxylbenzene as an internal standard; ¢ ND = not detected.

Table S2. Evaluation of Solvent?

1) 10 mol% CuCl,

2.5 equiv AcOO'Bu NHTs
PRNEL, . JN];"S 4A MS, solvent, 25°C, 4 h N ph\N o
H™ “Ph  2) 5.0 equiv HOAc Et
5.0 equiv NaBH(OAc);
1a 2a CH,Cly, 1t, 12 h 4a
entry solvent 4a (%)P
1 DMSO 68
2 DMF 18
3 THF trace
4 1,4-dioxane trace
5 DCM ND°
6 DCE ND°¢
7 toluene ND°¢

8 Reaction conditions: 1a (1.0 mmol, 5.0 equiv), 2a (0.2 mmol, 1.0 equiv), CuCl, (10 mol%),
AcOO'Bu (2.5 equiv), 4A MS (50 mg) and solvent (2.0 mL) at 25 °C for 4 h; ® Determined by H
NMR using 1,3,5-trimethoxylbenzene as an internal standard; ¢ ND = not detected.

3. Typical Procedure for Oxidative p-Functionaliation of Amines

3.1 Typical Procedure for Oxidative p-Functionaliation of Acyclic Amines with Imines

1) 5 mol% CuCl,

NTs 4.0 equiv AcOOBu NHTs
4A MS, DMSO, 25°C, 4 h Ph.
PhNEt, + H N
2) 5.0 equiv HOAc IIEt
5.0 equiv NaBH(OAc);
1a 2a CH,Cly, rt, 12 h 4a

CuCl; (1.4 mg, 0.01 mmol, 5 mol%), N-benzylidene-4-methylbenzenesulfonamide (2a) (51.9 mg,
0.2 mmol) and 4A MS (50 mg) were introduced into an oven-dried 25 mL Schlenk tube under argon

atmosphere. PhNEt, (1a) (255 uL, 1.6 mmol), DMSO (2 mL) and 50% AcOO'Bu (212 mg, 0.8
S3



mmol) were successively added via syringes at room temperature, and the reaction mixture was
stirred at 25 °C for 4 h. CH,ClI, (1 mL), NaBH(OACc)s (212 mg, 1.0 mmol) and HOAc (60 uL, 1.0
mmol) were then added successively under argon atmosphere. After the mixture was stirred at room
temperature for another 12 h, the mixture was diluted with CH>Cl», quenched with 1N NaOH and
then extracted with CH2Cl, (3 x5 mL). The combined organic phase was dried over anhydrous
Na>SO4. After the desiccant was filtered off, the filtrate was concentrated under reduced pressure.
The residue was purified by column chromatography on silica gel (PE/EA =5:1 to 3:1) to give 4a

as yellow oil.

3.2 Typical Procedure for Oxidative p-Functionaliation of Cyclic Amines with Imines

NHT
5 mol% CuCl, S

O NTs 2.5 equiv AcOO'Bu (m
+ -
'T‘ HJ\© DMSO, 4A MS N
Ph 25°C, 12 h Ph

5a 2a 6a

CuCl; (1.4 mg, 0.01 mmol, 5 mol%), N-benzylidene-4-methylbenzenesulfonamide (2a) (51.9 mg,
0.2 mmol) and 4A MS (50 mg) were introduced into an oven-dried 25 mL Schlenk tube under argon
atmosphere. N-phenyl piperidine 5a (162 mg, 1.0 mmol), DMSO (2 mL) and 50% AcOO'Bu (132
mg, 0.5 mmol) were successively added via syringes at room temperature, and the reaction mixture
was stirred at 25 °C for 12 h. Then the mixture was directly purified by column chromatography on

silica gel (PE/EA = 5:1 to 3:1) to give 6a as yellow oil.

3.3 Gram-Sacle Experiment for 4b

1) 5 mol% CuCl,

NTs 4.0 equiv AcOO'Bu NHTs
4A MS, DMSO, 25 °C, 4 h Ph.
PhNEt, + H - N
2) 5.0 equiv HOAc Et
Cl 5.0 equiv NaBH(OAc);
1a 2b CH,Cly, 1t, 12 h 4b

CuCl; (10.8 mg, 0.08 mmol, 2 mol%), N-(4-chlorobenzylidene)-4-methylbenzenesulfonamide (2b)
(1.2 g, 4.0 mmol) and 4A MS (1.0 g) were introduced into an oven-dried 250 mL Schlenk tube under

argon atmosphere. PhNEt;, (1a) (5.1 mL, 32.0 mmol), DMSO (40 mL) and 50% AcOOQO'Bu (4.2 g,

sS4
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16.0 mmol) were successively added via syringes at room temperature, and the reaction mixture
was stirred at 25 °C for 4 h. CH2Cl, (20 mL), NaBH(OACc)s (4.2 g, 20.0 mmol) and HOAc (1.2 mL,
20 mmol) were then added successively under argon atmosphere. After the mixture was stirred at
room temperature for another 12 h, the mixture was diluted with CH2Cl,, quenched with 1N NaOH
and then extracted with CH,Cl, (3 <30 mL). The combined organic phase was dried over anhydrous
Na>SO4. After the desiccant was filtered off, the filtrate was concentrated under reduced pressure.
The residue was purified by column chromatography on silica gel (PE/EA = 5:1 to 3:1) to give 4b

as brown oil.

4. Analytical Data of Products
N-(3-(ethyl(phenyl)amino)-1-phenylpropyl)-4-methylbenzenesulfonamide (4a)
NHTs Yellow oil, 67.1 mg, 82% yield, 'H NMR (400 MHz, CDCls): §7.49 (d,

Ph<

N J = 8.2 Hz, 2H), 7.22-7.12 (m, 5H), 7.10-7.01 (m, 4H), 6.70 (t, J = 7.3

Et
Hz, 1H), 6.60 (d, J = 8.0 Hz, 2H), 5.82-5.69 (m, 1H), 4.37 (q, J = 7.2 Hz,

1H), 3.33-3.20 (m, 3H), 3.16-3.06 (m, 1H), 2.34 (s, 3H), 2.05-1.85 (m, 2H), 1.03 (t, J = 7.0 Hz,
3H): 3C NMR (101 MHz, CDCls): § 147.5, 142.9, 140.4, 137.4, 129.24, 129.20, 128.5, 127.4, 127.0,
126.4,116.8, 113.5, 56.9, 47.1, 45.9, 34.5, 21.4, 11.8; ESI-HRMS calcd for [C2aH20N20,S, M + H]*:

409.1950, Found: 409.1953.

N-(1-(4-chlorophenyl)-3-(ethyl(phenyl)amino)propyl)-4-methylbenzenesulfonamide (4b)
NHTs [Gram-scale experiment] brown oil, 1.45 g, 85% vyield, *H NMR

Ph<\ (400 MHz, CDCls): 5 7.48 (d, J = 8.3 Hz, 2H), 7.22-7.15 (m, 2H),
|

Bt Cl 7.12—7.05(m, 4H),6.98 (d, J =8.5Hz, 2H), 6.72 (t, J = 7.3 Hz, 1H),

6.61 (d, J = 8.0 Hz, 2H), 6.15 (d, J = 7.5 Hz, 1H), 4.36 (dd, J = 14.1, 7.3 Hz, 1H), 3.32-3.18 (m,
3H), 3.16-3.05 (m, 1H), 2.36 (s, 3H), 2.00-1.80 (m, 2H), 1.02 (t, J = 7.0 Hz, 3H); 3C NMR (101
MHz, CDCl): 5 147.5, 143.2, 139.0, 137.3, 133.1, 129.3, 129.2, 128.5, 127.9, 126.9, 117.0, 113.7,
56.4,47.1,46.0, 34.3, 21.4, 11.8; ESI-HRMS calcd for [CasHasCIN,02S, M + H]*: 443.1560, Found:

443.1562.

N-(3-(ethyl(phenyl)amino)-1-(4-fluorophenyl)propyl)-4-methylbenzenesulfonamide (4c)
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NHTs Yellow oil, 69.1 mg, 81% yield, *H NMR (400 MHz, CDCls): § 7.48

Ph<y (d, J=7.7 Hz, 2H), 7.18 (t, J = 7.6 Hz, 2H), 7.11-6.99 (m, 4H), 6.83
|

Et F (t, J=8.4Hz 2H), 6.72 (t, J = 7.2 Hz, 1H), 6.61 (d, J = 8.1 Hz, 2H),

5.99 (d, J = 7.1 Hz, 1H), 4.37 (g, J = 6.9 Hz, 1H), 3.33-3.16 (M, 3H), 3.16-3.03 (m, 1H), 2.35 (s,
3H), 2.02-1.80 (m, 2H), 1.02 (t, J = 6.9 Hz, 3H); 13C NMR (101 MHz, CDCls):  162.0 (d, Jcr =
246.4 Hz), 147.6, 143.1, 137.5, 136.4 (d, Jer= 2.0 Hz), 129.3, 129.2, 128.2 (d, Jer= 8.1 Hz), 127.0,
117.1, 115.2 (d, Jer = 22.2 Hz), 113.8, 56.3, 47.2, 46.0, 34.5, 21.4, 11.8; ESI-HRMS calcd for

[C24H28FN202S, M + H]*: 427.1856, Found: 427.1857.

N-(3-(ethyl(phenyl)amino)-1-(4-(trifluoromethyl)phenyl)propyl)-4-
methylbenzenesulfonamide (4d)

NHTs Brown oil, 89.7 mg, 94% yield, *H NMR (400 MHz, CDCls): § 7.42
Phay (d, J = 8.3 Hz, 2H), 7.35 (d, J = 8.1 Hz, 2H), 7.23-7.12 (m, 4H),

I
Et

CF3  7.01(d,J=8.1Hz, 2H), 6.75 (t, J = 7.3 Hz, 1H), 6.65 (d, J = 8.0 Hz,
2H), 6.23 (d, J = 7.3 Hz, 1H), 4.47 (dd, J = 13.8, 7.3 Hz, 1H), 3.37-3.21 (m, 3H), 3.21— 3.07 (m,
1H), 2.31 (s, 3H), 2.02-1.82 (m, 2H), 1.03 (t, = 7.0 Hz, 3H); 3C NMR (101 MHz, CDCls): § 147.5,
144.5,143.3, 137.2, 129.5 (q, Jcr = 32.3 Hz), 129.29, 129.26, 126.94, 126.93, 125.3 (q, Jcr = 3.4
Hz), 123.9 (q, Jor = 273.7 Hz), 117.6, 114.3, 56.8, 47.3, 46.4, 34.3, 21.2, 11.7; ESI-HRMS calcd

for [CasH2sF3N202S, M + H]*: 477.1824, Found: 477.1822.

N-(1-(4-bromophenyl)-3-(ethyl(phenyl)amino)propyl)-4-methylbenzenesulfonamide (4e)
NHTs Brown oil, 85.8 mg, 88% yield, *H NMR (400 MHz, CDCls): § 7.47
Ph\N (d, J=8.3Hz, 2H), 7.24 (d, J= 8.4 Hz, 2H), 7.19 (dd, J = 8.6, 7.4 Hz,

I
Et

Br 2H),7.07 (d, J=8.1 Hz, 2H), 6.92 (d, J = 8.4 Hz, 2H), 6.72 (t, J= 7.3
Hz, 1H), 6.61 (d, J = 8.0 Hz, 2H), 6.16 (d, J = 7.5 Hz, 1H), 4.35 (q, J = 7.3 Hz, 1H), 3.34-3.18 (m,
3H), 3.17-3.04 (m, 1H), 2.37 (s, 3H), 2.01-1.79 (m, 2H), 1.02 (t, J = 7.0 Hz, 3H); 3C NMR (101
MHz, CDCls): § 147.5, 143.2, 139.5, 137.3, 131.4, 129.3, 129.2, 128.3, 126.9, 121.2, 117.1, 113.8,
56.4,47.1,46.0, 34.2, 21.4, 11.8; ESI-HRMS calcd for [CasHasBIN202S, M + H]*: 487.1055, Found:

487.1056.
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N-(3-(ethyl(phenyl)amino)-1-(p-tolyl)propyl)-4-methylbenzenesulfonamide (4f)
NHTs Brown oil, 59.2 mg, 70% yield, *H NMR (400 MHz, CDCls): § 7.48

Ph-\ (d, J = 8.2 Hz, 2H), 7.18 (dd, J = 8.3, 7.5 Hz, 2H), 7.07 (d, J = 7.8
|
Et
Me Hz, 2H), 6.95 (dd, J = 18.8, 8.0 Hz, 4H), 6.71 (d, J = 7.2 Hz, 1H),

6.60 (d, J = 8.2 Hz, 2H), 5.54-5.43 (m, 1H), 4.32 (q, J = 7.0 Hz, 1H), 3.33-3.16 (m, 3H), 3.15-3.05
(m, 1H), 2.35 (5, 3H), 2.28 (s, 3H), 2.05-1.83 (m, 2H), 1.03 (t, J = 7.0 Hz, 3H); *C NMR (101 MHz,
CDCls): § 147.6, 142.9, 137.5, 137.4, 137.2, 129.24,129.21, 129.1, 127.0, 126.4, 116.8, 113.6, 56.7,
47.2,45.9,34.4,21.4, 21.0, 11.9; ESI-HRMS calcd for [C2sHaiN202S, M + H]*: 423.2106, Found:

423.2109.

N-(1-(3-bromophenyl)-3-(ethyl(phenyl)amino)propyl)-4-methylbenzenesulfonamide (49)
NHTs Brown oil, 88.7 mg, 91% vyield, *H NMR (400 MHz, CDCl3): § 7.46

Ph\ Br(d,J=7.9Hz 2H), 7.25-7.21 (m, 1H), 7.18 (t, J = 8.0 Hz, 2H), 7.06
|

Et (d, J = 8.1 Hz, 2H), 7.03-7.00 (m, 2H), 6.71 (t, J = 7.3 Hz, 1H), 6.61

(d, J = 8.1 Hz, 2H), 6.11-5.95 (m, 1H), 4.33 (dd, J = 13.9, 7.4 Hz, 1H), 3.33-3.20 (M, 3H), 3.18—
3.06 (M, 1H), 2.34 (s, 3H), 1.99-1.79 (m, 2H), 1.02 (t, J = 7.0 Hz, 3H); *°C NMR (101 MHz, CDCls):
5 147.5, 143.2, 142.7, 137.2, 130.4, 130.0, 129.7, 129.3, 129.2, 126.9, 125.1, 122.4, 117.1, 113.8,
56.5,47.2,46.1, 34.4, 21.4, 11.8; ESI-HRMS calcd for [CsH2sBrN20,S, M + H]*: 487.1055, Found:

487.1051.

N-(3-(ethyl(phenyl)amino)-1-(m-tolyl)propyl)-4-methylbenzenesulfonamide (4h)
NHTs Brown oil, 69.0 mg, 81% yield, *H NMR (400 MHz, CDCls): § 7.47

Ph\ Me  (d,J=7.3Hz, 2H), 7.18 (t, J = 7.1 Hz, 2H), 7.07 (d, J = 7.5 Hz, 3H),
|

Et 6.95 (d, J = 7.4 Hz, 1H), 6.85 (d, J = 7.4 Hz, 1H), 6.78-6.65 (m, 2H),

6.60 (d, J = 7.9 Hz, 2H), 5.48-5.37 (m, 1H), 4.32 (g, J = 6.9 Hz, 1H), 3.36-3.20 (m, 3H), 3.19-3.07
(m, 1H), 2.34 (s, 3H), 2.18 (s, 3H), 2.06-1.85 (m, 2H), 1.05 (t, J = 6.9 Hz, 3H); *C NMR (101 MHz,
CDCls): § 147.7, 142.9, 140.3, 138.1, 137.6, 129.3, 129.2, 128.5, 128.2, 127.3, 127.1, 123.5, 116.9,
113.7, 57.0, 47.3, 46.0, 345, 21.4, 21.2, 11.9; ESI-HRMS calcd for [CasH3iN202S, M + HJ*:

423.2106, Found: 423.2105.
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N-(1-(2-bromophenyl)-3-(ethyl(phenyl)amino)propyl)-4-methylbenzenesulfonamide (4i)
NHTsBr  Brown oil, 90.0 mg, 92% yield, *H NMR (400 MHz, CDCls): 3 7.54 (d, J

Ph\l}j = 8.3 Hz, 2H), 7.36 (dd, J = 7.9, 1.0 Hz, 1H), 7.23-7.14 (m, 3H), 7.13—
Et
7.02 (m, 3H), 6.99 (td, J = 7.9, 1.7 Hz, 1H), 6.73 (t, J = 7.3 Hz, 1H), 6.66

(d, J = 8.0 Hz, 2H), 6.19 (d, J = 7.6 Hz, 1H), 4.81 (dd, J = 13.3, 7.8 Hz, 1H), 3.39-3.24 (m, 3H),
3.24-3.13 (M, 1H), 2.32 (s, 3H), 2.01-1.81 (m, 2H), 1.05 (t, J = 7.0 Hz, 3H); 3C NMR (101 MHz,
CDCls): & 147.5, 143.1, 139.7, 136.9, 132.9, 129.24, 129.23, 128.6, 128.2, 127.5, 127.0, 122.2,
117.3, 114.1, 56.4, 47.3, 46.3, 33.5, 21.4, 11.8; ESI-HRMS calcd for [C2sH2sBrN20,S, M + HJ*:

487.1055, Found: 487.1056.

N-(3-(ethyl(phenyl)amino)-1-(o-tolyl)propyl)-4-methylbenzenesulfonamide (4j)
NHTsMe Brown oil, 62.5 mg, 74% yield, *H NMR (400 MHz, CDCls): § 7.47 (d, J
Ph\w = 7.3 Hz, 2H), 7.17 (t, J = 7.2 Hz, 2H), 7.07-6.92 (m, 6H), 6.69 (t, J = 7.2

Et
Hz, 1H), 6.59 (d, J = 8.0 Hz, 2H), 5.69-5.54 (m, 1H), 4.67 (g, J = 7.0 Hz,

1H), 3.38-3.24 (m, 3H), 3.22-3.09 (M, 1H), 2.32 (s, 3H), 2.15 (s, 3H), 1.98-1.85 (m, 2H), 1.05 (t,
J=6.9 Hz, 3H): 3C NMR (101 MHz, CDCls): 5 147.6, 142.9, 138.7, 137.4, 134.6, 130.4, 129.19,
129.16, 127.1, 126.8, 126.3, 125.5, 116.8, 113.5, 52.6, 47.2, 46.0, 34.4, 21.4, 19.0, 11.9; ESI-HRMS

calcd for [C2:H31N202S, M + H]*: 423.2106, Found: 423.2103.

N-(3-(ethyl(phenyl)amino)-1-(naphthalen-2-yl)propyl)-4-methylbenzenesulfonamide (4k)
NHTs Brown oil, 67.4 mg, 81% yield, 'H NMR (400 MHz, CDCls): § 7.79—
Ph\rxll 7.71 (m, 1H), 7.63 (t, J = 7.4 Hz, 2H), 7.42 (dd, J = 15.1, 6.9 Hz,
= 5H), 7.18 (t, J = 7.9 Hz, 3H), 6.87 (d, J = 7.8 Hz, 2H), 6.71 (t, J =
7.2 Hz, 1H), 6.63 (d, J = 8.1 Hz, 2H), 5.82-5.68 (m, 1H), 4.55 (q, J = 6.9 Hz, 1H), 3.38-3.21 (m,
3H), 3.22-3.06 (m, 1H), 2.14 (s, 3H), 2.10-1.94 (m, 2H), 1.03 (t, J = 6.9 Hz, 3H); 3C NMR (101
MHz, CDCl3): 6 147.6, 142.9, 137.4, 137.3, 132.9, 132.7, 129.2, 129.1, 128.5, 127.8, 127.5, 127.0,
126.2, 126.0, 125.9, 123.9, 117.0, 113.8, 57.2, 47.3, 46.0, 34.3, 21.2, 11.9; ESI-HRMS calcd for

[C28H31N202S, M + H]*: 459.2106, Found: 459.2108.

N-(3-(ethyl(phenyl)amino)-1-(furan-2-yl)propyl)-4-methylbenzenesulfonamide (4l)
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NHTs Brown oil, 23.1 mg, 29% yield, *H NMR (400 MHz, CDCls): § 7.55 (d, J

Ph<
N O

® = 8.3 Hz, 2H), 7.23-7.12 (m, 5H), 6.71 (t, J = 7.3 Hz, 1H), 6.63 (d, J = 8.2
|
Et

Hz, 2H), 6.14 (dd, J = 3.2, 1.9 Hz, 1H), 5.95 (d, J = 3.2 Hz, 1H), 5.25 (d,
J =58 Hz, 1H), 4.48 (dd, J = 15.3, 7.0 Hz, 1H), 3.36-3.25 (m, 3H), 3.23-3.11 (m, 1H), 2.37 (s,
3H), 2.03-1.95 (m, 2H), 1.06 (t, J = 7.0 Hz, 3H); *C NMR (101 MHz, CDCls): § 152.7, 147.6,
143.1, 142.0, 137.5, 129.4, 129.3, 127.0, 116.8, 113.4, 110.2, 107.2, 50.4, 46.9, 46.0, 32.1, 21.5,

12.0; ESI-HRMS calcd for [C22H27N203S, M + H]*: 399.1742, Found: 399.1743.

N-(3-(ethyl(phenyl)amino)-1-(thiophen-2-yl)propyl)-4-methylbenzenesulfonamide (4m)
NHTs Brown oil, 44.8 mg, 54% yield, *H NMR (400 MHz, CDCls) &: 7.54 (d, J

Ph<
N S

. 7y " 8.2 Hz, 2H), 7.23-7.18 (m, 2H), 7.16-7.10 (m, 3H), 6.81 (dd, J = 5.0,
Et

3.6 Hz, 1H), 6.76-6.70 (m, 2H), 6.66 (d, J = 8.1 Hz, 2H), 5.38 (d, J = 7.5
Hz, 1H), 4.69 (q, J = 6.9 Hz, 1H), 3.34-3.26 (m, 3H), 3.25-3.16 (m, 1H), 2.37 (s, 3H), 2.03 (q, J =
6.9 Hz, 2H), 1.05 (t, J = 7.0 Hz, 3H); *°C NMR (101 MHz, CDCls): 5 147.6, 144.5, 143.2, 137.5,
129.4,129.3, 127.0, 126.7, 125.1, 124.9, 117.1, 113.9, 52.5, 47.1, 46.2, 34.9, 21.5, 11.8; ESI-HRMS

calcd for [C22H27N202S;, M + H]*: 415.1514, Found: 415.1508.

N-(1-cyclohexyl-3-(ethyl(phenyl)amino)propyl)-4-methylbenzenesulfonamide (4n)
NHTs 3s, yellow oil, 43.7 mg, 52% vyield, *H NMR (400 MHz, CDCls): § 7.69

PhN (d, J=8.0 Hz, 2H), 7.23 (d, J = 7.9 Hz, 2H), 7.16 (t, J = 7.9 Hz, 2H), 6.66
|
Et

(t, J = 7.2 Hz, 1H), 655 (d, J = 8.1 Hz, 2H), 4.63 (d, J = 8.9 Hz, 1H),

3.24-3.16 (m, 2H), 3.13-3.02 (M, 2H), 2.41 (s, 1H), 2.38 (s, 3H), 1.74-1.63 (m, 4H), 1.50 (d, J =
12.2 Hz, 2H), 1.38-1.27 (m, 2H), 1.09-1.05 (m, 2H), 1.01 (t, J = 7.1 Hz, 3H), 0.96-0.81 (m, 3H);
13C NMR (101 MHz, CDCls):  147.6, 143.2, 138.5, 129.6, 129.3, 127.0, 116.3, 112.8, 57.6, 47.4,
45.6,41.9, 29.1, 28.62, 28.59, 26.3, 26.2, 26.1, 21.5, 12.1; ESI-HRMS calcd for [C2sH3sN202S, M

+ HJ*: 415.2419, Found: 415.2418.

N-(1-(ethyl(phenyl)amino)octan-3-yl)-4-methylbenzenesulfonamide (40)
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NHTs Brown oil, 36.3 mg, 45% yield, 'H NMR (400 MHz, CDCls):

Ph\,lq Me 7.73(d,J=8.1Hz, 2H),7.27 (s, 2H), 7.22 (t, J = 7.9 Hz, 2H), 6.71

Et (t, J = 7.1 Hz, 1H), 6.64 (d, J = 8.2 Hz, 2H), 4.64 (d, J = 8.6 Hz,

1H), 3.32-3.24 (m, 3H), 3.22-3.13 (m, 1H), 2.49-2.40 (M, 4H), 1.77-1.69 (m, 1H), 1.57-1.51 (m,
1H), 1.44-1.33 (m, 2H), 1.24-1.11 (m, 6H), 1.08 (t, J = 7.0 Hz, 3H), 0.84 (t, J = 6.9 Hz, 3H); 13C
NMR (101 MHz, CDCls): § 147.7, 143.3, 138.2, 129.6, 129.3, 127.0, 116.4, 113.0, 52.9, 46.9, 45.6,
35.4, 32.3, 31.5, 25.0, 22.4, 21.5, 13.9, 12.0; ESI-HRMS calcd for [CasHasN202S, M + HJ*:

403.2419, Found: 403.2418.

N-(3-(ethyl(4-methoxyphenyl)amino)-1-phenylpropyl)-4-methylbenzenesulfonamide (4p)

Brown oil, 49.0 mg, 55% yield, 'H NMR (400 MHz, CDCls):

MeO
NHTs
\©\N 7.44(d,J=8.1Hz, 2H), 7.20-7.14 (m, 3H), 7.11-7.03 (m, 4H),

|
Et 6.86-6.78 (M, 4H), 6.71 (d, J = 3.8 Hz, 1H), 4.41 (dd, J = 12.1,

6.0 Hz, 1H), 3.79 (s, 3H), 3.18-3.08 (M, 2H), 3.04 (t, J = 6.2 Hz, 2H), 2.34 (s, 3H), 1.90-1.72 (m,
2H), 0.97 (t, J = 7.1 Hz, 3H); 3C NMR (101 MHz, CDCls): & 153.9, 142.7, 142.1, 140.9, 137.6,
129.2, 128.3, 127.2, 127.0, 126.5, 119.9, 114.6, 57.8, 55.6, 49.0, 48.8, 33.7, 21.4, 11.6; ESI-HRMS

calcd for [C2sH31N203S, M + H]*: 439.2055, Found: 439.2057.

N-(3-((4-bromophenyl)(ethyl)amino)-1-phenylpropyl)-4-methylbenzenesulfonamide (4q)

Br Brown oil, 78.0 mg, 80% yield, *H NMR (400 MHz, CDCls): &
NHTs
\©\N 7.49 (d, J = 8.3 Hz, 2H), 7.18-7.12 (m, 3H), 7.09-6.96 (m, 6H),

|
Et 6.49-6.40 (m, 2H), 5.65 (d, J = 7.7 Hz, 1H), 4.34 (g, J = 7.2 Hz,

1H), 3.30-3.15 (m, 3H), 3.14-3.00 (m, 1H), 2.33 (s, 3H), 2.06-1.80 (m, 2H), 1.00 (t, J = 7.0 Hz,
3H); 13C NMR (101 MHz, CDCls): § 146.2, 143.1, 140.3, 137.5, 129.3, 129.0, 128.6, 127.7, 127.0,
126.4, 121.5, 114.5, 56.8, 47.3, 46.0, 34.5, 21.5, 11.8; ESI-HRMS calcd for [CasH2sBrN20,S, M +

H]*: 487.1055, Found: 487.1057.

N-(3-(ethyl(p-tolyl)amino)-1-phenylpropyl)-4-methylbenzenesulfonamide (4r)
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Me NHT Brown oil, 64.4 mg, 76% yield, *H NMR (400 MHz, CDCls): §
S
\©\N 7.46 (d, J =7.6 Hz, 2H), 7.20-7.13 (m, 3H), 7.11-6.97 (m, 6H),

Et 6.60 (d, J = 8.5 Hz, 2H), 6.03-5.89 (d, J = 6.8 Hz, 1H), 4.39 (g,
J = 6.8 Hz, 1H), 3.30-3.12 (m, 3H), 3.12-3.02 (m, 1H), 2.34 (s, 3H), 2.26 (s, 3H), 1.97-1.81 (m,
2H), 1.00 (t, J = 7.0 Hz, 3H); 23C NMR (101 MHz, CDCls): § 145.6, 142.8, 140.6, 137.5, 129.8,
129.2, 128.4, 127.3, 127.2, 127.0, 126.5, 115.4, 57.3, 47.6, 46.9, 34.2, 21.4, 20.3, 11.7; ESI-HRMS

calcd for [C2sH31N20,S, M + H]*: 423.2106, Found: 423.2104.

4-methyl-N-(2-methyl-1-phenyl-3-(phenyl(propyl)amino)propyl)benzenesulfonamide (4s)
NHTs Yellow oil, 41.8 mg, 48% yield, 1.1:1 dr. [for less polar diastereomer
Ph\Nm (minor)] 'H NMR (400 MHz, CDCls): § 7.34 (d, J = 7.2 Hz, 2H), 7.29—
H Me 7.27 (m, 1H), 7.25-7.20 (m, 1H), 7.13-7.04 (m, 3H), 6.99 (d, J = 7.6 Hz,
Me 2H), 6.93 (d, J = 7.3 Hz, 2H), 6.86-6.77 (m, 3H), 6.66 (d, J = 3.7 Hz,
1H), 4.17-4.05 (m, 1H), 3.36-3.21 (m, 3H), 3.17-3.07 (m, 1H), 2.30 (s, 3H), 2.15-2.07 (m, 1H), 1.54—
1.46 (m, 2H), 0.88 (t, J = 7.1 Hz, 3H), 0.65 (d, J = 6.7 Hz, 3H); 3C NMR (101 MHz, CDCls): & 148.4,
142.6, 139.7, 137.7, 129.3, 129.0, 128.1, 127.4, 127.3, 127.1, 118.9, 116.5, 64.3, 57.3, 56.1, 36.3, 21.4,
19.2, 15.8, 11.6; ESI-HRMS calcd for [CosH33N202S, M + H]*: 437.2263, Found: 437.2260. [for
more polar diastereomer (major)] *H NMR (400 MHz, CDCly): § 7.43 (d, J = 8.1 Hz, 2H), 7.21-7.17
(m, 2H), 7.12-7.09 (m, 3H), 7.01 (d, J = 8.4 Hz, 2H), 6.94-6.89 (m, 2H), 6.72 (t, J = 6.9 Hz, 1H), 6.62
(d, J = 8.6 Hz, 2H), 5.55 (d, J = 9.1 Hz, 1H), 4.39 (dd, J = 9.0, 5.0 Hz, 1H), 3.29-3.23 (m, 2H), 3.18—
3.10 (m, 1H), 3.02-2.94 (m, 1H), 2.30 (s, 3H), 2.24-2.16 (M, 1H), 1.48 (dd, J = 14.8, 7.3 Hz, 2H), 0.87—
0.83 (m, 6H); 3C NMR (101 MHz, CDCl3): 5 148.1, 142.8, 139.3, 137.6, 129.2, 128.1, 127.0, 127.0,

126.8, 117.2, 114.4, 60.6, 55.3, 54.6, 37.5, 21.4, 19.4, 13.7, 11.5; ESI-HRMS calcd for [C26H33N202S,

M + H]*: 437.2263, Found: 437.2260.

4-methyl-N-(phenyl(1-phenyl-1,4,5,6-tetrahydropyridin-3-yl)methyl)benzenesulfonamide (6a)
NHTs Yellow solid, mp: 143-144°C, 66.5 mg, 79% yield, *H NMR (400 MHz, CDCls):

| §7.72 (d, J = 8.2 Hz, 2H), 7.30-7.22 (m, 7H), 7.16 (d, J = 8.1 Hz, 2H), 6.88 (t,

Eh J=7.3Hz, 1H), 6.75 (d, J = 8.0 Hz, 2H), 6.38 (s, 1H), 5.26 (dd, J = 13.1, 7.2

Hz, 1H), 5.01 (d, J = 7.3 Hz, 1H), 3.38-3.27 (m, 1H), 3.25-3.14 (m, 1H), 2.34 (s, 3H), 1.84-1.73
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(m, 3H), 1.70-1.58 (m, 1H); 3C NMR (101 MHz, CDCls): § 146.3, 143.1, 139.7, 137.7, 129.2,
129.1, 129.0, 128.3, 127.4, 127.2, 126.7, 119.7, 114.8, 109.4, 62.3, 44.8, 21.7, 21.4, 21.0; ESI-

HRMS calcd for [CasH27N202S, M + H]*: 419.1793, Found: 419.1788.

N-((4-bromophenyl)(1-phenyl-1,4,5,6-tetrahydropyridin-3-yl)methyl)-4-
methylbenzenesulfonamide (6b)

NHTs Yellow oil, 82.6 mg, 83% yield, *H NMR (400 MHz, CDCls): § 7.66 (d, J
| = 8.1 Hz, 2H), 7.35 (d, J = 8.4 Hz, 2H), 7.26-7.21 (m, 2H), 7.13 (dd, J =
Eh Br 135,83 Hz, 4H), 6.87 (t, J = 7.3 Hz, 1H), 6.72 (d, J = 7.9 Hz, 2H), 6.31 (s,
1H), 5.33-5.17 (m, 1H), 4.92 (d, J = 7.3 Hz, 1H), 3.35-3.25 (m, 1H), 3.24—
3.15 (m, 1H), 2.33 (s, 3H), 1.83-1.71 (m, 3H), 1.71-1.63 (m, 1H); 13C NMR (101 MHz, CDCls): §
146.2, 143.3, 138.8, 137.5, 131.4, 129.31, 129.29, 129.2, 128.6, 127.4, 121.1, 119.9, 115.0, 108.8,
61.9, 44.8, 21.7, 21.4, 21.0; ESI-HRMS calcd for [C2sH24BrN203S, M — H]*: 495.0742, Found:

495.0745.

N-((4-fluorophenyl)(1-phenyl-1,4,5,6-tetrahydropyridin-3-yl)methyl)-4-
methylbenzenesulfonamide (6¢)

NHTs Yellow solid, mp: 148-150 °C, 70.5 mg, 81% vyield, 'H NMR (400 MHz,

N F2H), 6.92 (t, J = 8.3 Hz, 2H), 6.86 (t, J = 7.3 Hz, 1H), 6.72 (d, J = 7.8 Hz,
Ph

CDCls): § 7.68 (d, J = 7.6 Hz, 2H), 7.25-7.17 (m, 4H), 7.15 (d, J = 7.7 Hz,

2H), 6.31 (s, 1H), 5.25 (d, J = 7.0 Hz, 1H), 4.95 (d, J = 7.2 Hz, 1H), 3.35—
3.26 (M, 1H), 3.24-3.14 (m, 1H), 2.32 (s, 3H), 1.83-1.71 (m, 3H), 1.70-1.65 (m, 1H); *°C NMR
(101 MHz, CDCls):  161.9 (d, Jcr = 246.4 Hz), 146.2, 143.2, 137.6, 135.5 (d, Jcr = 3.0 Hz), 129.3,
129.19, 129.15, 128.5 (d, Jer = 8.1 Hz), 127.4, 119.8, 115.1 (d, Jer = 21.2 Hz), 114.9, 109.2, 61.7,

44.8,21.7,21.4, 21.0; ESI-HRMS calcd for [C2sH26FN202S, M + H]*: 437.1699, Found: 437.1689.

4-methyl-N-((1-phenyl-1,4,5,6-tetrahydropyridin-3-yl)(p-tolyl)methyl)benzenesulfonamide
(6d)
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NHTs Yellow oil, 68.0 mg, 79% yield, 'H NMR (400 MHz, CDCls): § 7.68 (d, J

| = 8.1 Hz, 2H), 7.23 (d, J = 7.6 Hz, 2H), 7.15-7.09 (m, 4H), 7.07-7.03 (d,

NFI’h Me 3 =8.0Hz 2H), 6.85 (t, J = 7.3 Hz, 1H), 6.73 (d, J = 8.4 Hz, 2H), 6.38 (s,
1H), 4.99 (t, J = 7.2 Hz, 1H), 4.93 (d, J = 6.9 Hz, 1H), 3.33-3.24 (m, 1H),

3.22-3.13 (m, 1H), 2.32 (s, 3H), 2.30 (s, 3H), 1.80-1.69 (m, 3H), 1.66-1.60 (M, 1H); *C NMR
(101 MHz, CDCls): § 146.4, 143.0, 137.8, 136.9, 136.7, 129.2, 129.1, 129.0, 128.9, 127.4, 126.7,
119.6, 114.9, 109.6, 62.1, 44.8, 26.9, 21.8, 21.4, 21.0; ESI-HRMS calcd for [CosHziN202S, M — H]*:

431.1793, Found: 431.1796.

4-methyl-N-((1-phenyl-1,4,5,6-tetrahydropyridin-3-yl)(m-tolyl)methyl)benzenesulfonamide

(6e)
NHTs Yellow oil, 61.0 mg, 73% yield, *H NMR (400 MHz, CDCls): 6 7.68 (d, J = 8.2
| Hz, 2H), 7.25-7.21 (m, 2H), 7.15-7.09 (m, 3H), 7.04-6.96 (m, 3H), 6.85 (t, J =
’;h I 73z 1H), 6.73 (d, J = 8.0 Hz, 2H), 6.38 (s, 1H), 5.32-5.15 (m, 1H), 4.94 (d,

J=7.2Hz, 1H), 3.34-3.24 (m, 1H), 3.22-3.11 (m, 1H), 2.31 (s, 3H), 2.24 (s,
3H), 1.83-1.70 (m, 3H), 1.67-1.55 (m, 1H); 3C NMR (101 MHz, CDCls): § 146.3, 143.0, 139.6,
137.9, 137.8, 129.2, 129.1, 128.8, 128.2, 127.9, 127.44, 127.41, 123.8, 119.6, 114.8, 109.6, 62.3,
44.7, 21.7, 21.4, 21.3, 21.0; ESI-HRMS calcd for [CasH2oN20,S, M + HJ*: 433.1950, Found:

433.1939.

4-methyl-N-((1-phenyl-1,4,5,6-tetrahydropyridin-3-yl)(o-tolyl)methyl)benzenesulfonamide

(6f)
NHTs Yellow solid, mp: 134-136 °C, 57.0 mg, 66% yield, *H NMR (400 MHz,
| CDCls): 6 7.63 (d,J = 8.2 Hz, 2H), 7.23-7.18 (m, 2H), 7.17-7.02 (m, 6H), 6.83
NF|>h Me (t, J = 7.3 Hz, 1H), 6.65 (d, J = 7.9 Hz, 2H), 6.22 (s, 1H), 5.16 (d, J = 6.3 Hz,

1H), 4.97-4.84 (m, 1H), 3.36-3.24 (m, 2H), 2.33 (s, 3H), 2.26 (s, 3H), 1.96—
1.77 (m, 3H), 1.74-1.64 (m, 1H); 3C NMR (101 MHz, CDCls): § 146.4, 143.0, 137.8, 137.4, 135.4,
130.6, 129.3, 129.18, 129.15, 127.3, 127.1, 126.2, 125.8, 119.7, 115.0, 109.1, 58.8, 45.0, 22.3, 22.0,

21.5, 19.3; ESI-HRMS calcd for [C2sH20N202S, M + H]*: 433.1950, Found: 433.1941.
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4-methyl-N-(naphthalen-2-yl(1-phenyl-1,4,5,6-tetrahydropyridin-3-
yl)methyl)benzenesulfonamide (6g)

NHTs Yellow solid, mp: 152-154 °C, 76.5 mg, 81% yield, *H NMR (400 MHz,
| O CDCls): 6 7.82-7.75 (m, 1H), 7.74-7.66 (m, 4H), 7.63 (s, 1H), 7.48-7.41
E’jh (m, 2H), 7.32 (dd, J = 8.5, 1.6 Hz, 1H), 7.26-7.20 (m, 2H), 7.07 (d, J =
8.1 Hz, 2H), 6.86 (t, J = 7.3 Hz, 1H), 6.75 (d, J = 8.0 Hz, 2H), 6.45 (s,
1H), 5.26-5.18 (m, 1H), 5.14 (d, J = 7.2 Hz, 1H), 3.38-3.27 (m, 1H), 3.25-3.15 (m, 1H), 2.24 (s,
3H), 1.84-1.73 (m, 3H), 1.72-1.61 (m, 1H); 3C NMR (101 MHz, CDCls): & 146.3, 143.1, 137.7,
136.9, 133.0, 132.6, 129.6, 129.16, 129.13, 128.1, 127.9, 127.5, 127.4, 126.1, 125.9, 125.5, 124.9,
119.8, 114.9, 109.5, 62.5, 44.8, 21.8, 21.3, 21.2; ESI-HRMS calcd for [C29H27N202S, M — H]*:

467.1793, Found: 467.1796.

4-methyl-N-((1-phenyl-1,4,5,6-tetrahydropyridin-3-yl)(thiophen-2-
yl)methyl)benzenesulfonamide (6h)

NHTSS Yellow oil, 43.3 mg, 51% yield, 'H NMR (400 MHz, CDCls): § 7.72 (d, J = 8.2
| | ) Hz, 2H), 7.29-7.26 (m, 2H), 7.19-7.15 (m, 3H), 6.91-6.86 (m, 3H), 6.80-6.76
Eh (m, 2H), 6.48 (s, 1H), 5.23 (d, J = 7.6 Hz, 1H), 5.06 (brs, 1H), 3.39-3.30 (m,
1H), 3.19-3.10 (m, 1H), 2.33 (s, 3H), 1.95-1.87 (m, 1H), 1.83-1.75 (m, 1H), 1.74-1.64 (m, 2H);
13C NMR (101 MHz, CDCls): 5 146.3, 144.9, 143.3,137.8, 129.4, 129.3, 129.2, 127.5, 126.9, 125.0,
124.9, 120.0, 115.1, 108.9, 58.9, 44.9, 21.7, 21.5, 20.6; ESI-HRMS calcd for [C23H25N20,S2, M +

H]*: 425.1357, Found: 425.1359.

N-((1-(4-bromophenyl)-1,4,5,6-tetrahydropyridin-3-yl)(phenyl)methyl)-4-
methylbenzenesulfonamide (6i)
NHTs Yellow solid, mp: 155-156 °C, 93.3 mg, 93% yield, ‘H NMR (400 MHz,

| CDCls): §7.68 (d, J = 6.6 Hz, 2H), 7.34-7.28 (m, 2H), 7.26-7.17 (m, 5H), 7.13

N (d, J = 7.0 Hz, 2H), 6.64-6.55 (m, 2H), 6.31 (s, 1H), 5.27 (d, J = 7.0 Hz, 1H),
4.97 (d, J = 6.8 Hz, 1H), 3.31-3.20 (m, 1H), 3.20-3.08 (m, 1H), 2.32 (s, 3H),
Br 1.82-1.71 (m, 3H), 1.69-1.58 (m, 1H); *°C NMR (101 MHz, CDCls): 5 145.3,

143.1,139.5, 137.7, 131.9, 129.3, 128.4, 128.2, 127.4, 127.3, 126.7, 116.3, 111.7, 110.7, 62.2, 44.8,
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21.7,21.4,21.1; ESI-HRMS calcd for [CasH26BrN20-S, M — H]*: 497.0898, Found: 497.0898.

4-methyl-N-(phenyl(1-(p-tolyl)-1,4,5,6-tetrahydropyridin-3-yl)methyl)benzenesulfonamide
(61)

NHTs Brown oil, 58.8 mg, 68% yield, *H NMR (400 MHz, CDCl5): § 7.69 (d, J =8.1
| Hz, 2H), 7.25-7.18 (m, 5H), 7.14 (d, J = 8.1 Hz, 2H), 7.05 (d, J = 8.3 Hz, 2H),
N 6.64 (d, J = 8.5 Hz, 2H), 6.32 (s, 1H), 5.09 (s, 1H), 4.98 (d, J = 7.1 Hz, 1H),
3.33-3.23 (m, 1H), 3.22-3.13 (M, 1H), 2.33 (5, 3H), 2.28 (s, 3H), 1.81-1.70 (m,
Mo 3H), 1.64-1.60 (m, 1H); 13C NMR (101 MHz, CDCls): § 144.4, 143.0, 139.9,
137.9, 129.7, 129.6, 129.3, 129.2, 128.3, 127.5, 127.2, 126.8, 115.2, 108.8, 62.5, 45.1, 21.8, 21.4,

21.1, 20.4; ESI-HRMS calcd for [C2sH29N202S, M + H]*: 433.1950, Found: 433.1948.

4-methyl-N-(phenyl(1-phenyl-4,5,6,7-tetrahydro-1H-azepin-3-yl)methyl)benzenesulfonamide

(6k)
NHTs Yellow oil, 60.6 mg, 70% yield, *H NMR (400 MHz, CDCl3): 6 7.73 (d, J =
) 8.2 Hz, 2H), 7.29-7.20 (m, 9H), 6.81 (t, J = 7.3 Hz, 1H), 6.69 (d, J = 8.1 Hz,
Eh 2H), 6.21 (s, 1H), 5.11-5.02 (m, 1H), 4.99 (d, J = 7.2 Hz, 1H), 3.60-3.45 (m,

2H), 2.37 (s, 3H), 1.94 (t, J = 5.7 Hz, 2H), 1.70-1.64 (m, 2H), 1.48-1.37 (m,
2H): 3C NMR (101 MHz, CDCls): 5 146.1, 143.3, 139.9, 137.7, 133.6, 129.5, 129.2, 128.5, 127.4,
127.3, 126.7, 122.5, 118.8, 113.9, 62.9, 48.0, 27.3, 26.7, 23.9, 21.5; ESI-HRMS calcd for

[C26H29N202S, M + H]*: 433.1950, Found: 433.1948.
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5. Transformations of the products
N!-ethyl-N!,3-diphenylpropane-1,3-diamine (7)

NHTs 4.0 equiv Na NH2
Ph< 5.0 equiv naphthalene ~ Ph<
: - ™y
Et THF, rt, 8 h Et
4a 7,91%

Sodium metal (22.3 mg, 0.97 mmol) and dry degassed THF (2 mL) was added into an oven-dried
25 mL Schlenk tube under argon atmosphere. Then a solution of naphthalene in dry THF (0.5 mL)
was added. After the mixture was stirred for approximately 1 hour at room temperature, formation
of the naphthalene anion radical was indicated by the intense green color observed. At this time, a
solution of N-(3-(ethyl(phenyl)amino)-1-phenylpropyl)-4-methylbenzenesulfonamide (4a, 99.4 mg,
0.24 mmol) in dry THF (0.5 mL) was added and the mixture was stirred for another 8 hours at room
temperature. The mixture was quenched by addition of a small amount of water and dried over
anhydrous Na;SOa. After removal of solvent under reduced pressure, the crude product was purified
by column chromatography on silica gel (CH.Cl,/MeOH = 20:1) to give 7 as light yellow oil, 56.0
mg, 91% yield. *H NMR (400 MHz, CDCls): 6 7.38-7.29 (m, 4H), 7.30-7.23 (m, 1H), 7.21-7.13
(m, 2H), 6.66-6.57 (m, 3H), 3.95 (t, J = 6.9 Hz, 1H), 3.38-3.25 (m, 3H), 3.24-3.13 (m, 1H), 2.15
(brs, 2H), 2.02-1.92 (m, 2H), 1.09 (t, J = 7.0 Hz, 3H); 13C NMR (101 MHz, CDCls): 5 147.8, 145.6,
129.2, 128.6, 127.3, 126.2, 115.6, 112.1, 54.5, 47.5, 44.9, 36.3, 12.2; ESI-HRMS calcd for

[C17H23N2, M + H]*: 255.1861, Found: 255.1856.

N-(3-(ethylamino)-1-phenylpropyl)-4-methylbenzenesulfonamide (8)

NHTs

) NHTs
PMP- 3.0 equiv CAN Et
Et MeCN/H,0 (1:1) R
0 °C, 5 min
4p 8,80%

To N-(3-(ethyl(4-methoxyphenyl)amino)-1-phenylpropyl)-4-methylbenzenesulfonamide 4p (46.3
mg, 0.11 mmol) in acetonitrile/water (1:1, 2 mL) at 0 °C was added a solution of ceric ammonium
nitrate (179 mg, 0.33 mmol) in acetonitrile/water (1:1, 2 mL) and the mixture was stirred at 0 °C for
5 min. After completion of the reaction, the mixture was diluted with water (10 mL) and ethyl

acetate (10 mL). The aqueous phase was extracted with ethyl acetate (3 < 10 mL), diluted with
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saturated sodium bicarbonate solution (10 mL) and further extracted with ethyl acetate (2 <10 mL).
The combined organic phase was dried over anhydrous MgSOa, concentrated under reduced
pressure and the residue was purified by column chromatography on silica gel (CH2Cl,/MeOH =
10:1) to give 8 as brown oil, 27.8 mg, 80% vyield. *H NMR (400 MHz, CDCls): 6 7.43 (d, J = 8.2
Hz, 2H), 7.09-6.98 (m, 5H), 6.95 (d, J = 8.2 Hz, 2H), 6.79 (brs, 2H), 4.49-4.38 (m, 1H), 3.23-3.11
(m, 1H), 3.04-2.88 (m, 3H), 2.46-2.33 (m, 1H), 2.30-2.18 (m, 4H), 1.28 (t, J = 7.2 Hz, 3H); 13C
NMR (101 MHz, CDCls): 6 142.7,139.3, 137.4, 129.1, 128 4, 127.4, 126.9, 126.5, 56.6, 45.2, 43.5,

33.5, 21.3, 11.3; ESI-HRMS calcd for [C1gH25N202S, M + H]*: 333.1637, Found: 333.1636.

N-(1-(4-chlorophenyl)-3-oxopropyl)-4-methylbenzenesulfonamide (9)

5 mol% CuCl NHTs
NTs 2 (@] NHTs
J 40equivAcOO'Bu_| Ph. PPN 3N Hel
PhNEt, +  ->pp N Fh 25°C, 5 mi H Ph
DMSO, 4A MS Et » 0 min
(o]
1a 2a 25°C,4h 3a 9,51%

intermediate not isolated

CuCl; (1.4 mg, 0.01 mmol, 5 mol%), N-benzylidene-4-methylbenzenesulfonamide (2a) (51.9 mg,
0.2 mmol) and 4A MS (50 mg) were introduced into an oven-dried 25 mL Schlenk tube under argon
atmosphere. PhNEt; (1a) (255 uL, 1.6 mmol), DMSO (2 mL) and 50% AcOO'Bu (212 mg, 0.8
mmol) were successively added via syringes at room temperature, and the reaction mixture was
stirred at 25 °C for 4 h. CH.ClI; (1 mL) and 3N HCI (~ 0.5 mL) were added and the mixture was
stirred for about 5 min at 25 °C. The mixture was diluted with water (3 mL) and CH.Cl, (3 mL),
and the aqueous phase was separated and extracted with CH,Cl, (2 x5 mL). The combined organic
phase was dried over anhydrous Na,SOs, concentrated under reduced pressure and the residue was
purified by column chromatography on silica gel (PE/EA = 3:1 to 2:1) to give 9 as brown oil, 37.8
mg, 56% yield. 'H NMR (400 MHz, CDCls): & 9.63 (s, 1H), 7.61-7.54 (m, 2H), 7.20-7.13 (m, 5H),
7.09-7.02 (m, 2H), 5.45 (brs, 1H), 4.80 (g, J = 7.0 Hz, 1H), 3.06-2.97 (m, 1H), 2.94-2.83 (m, 1H),

2.37 (s, 3H).
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Typical procedure for producing E-a,p-unsaturated aldehydes (10)

NTs 5 mol% CuCl, NHTs

o)
4.0 equiv ACOO'BU | Phe. H,0
PhNEt, + HJ\Ar - N/\/kAr HJ\/\A
| o r
DMSO, 4A MS Bt 80°C, 10 h
1a 2 25°C, 4 h 3 10

intermediate not isolated

CuCl; (1.4 mg, 0.01 mmol, 5 mol%), N-benzylidene-4-methylbenzenesulfonamide (2a) (51.9 mg,
0.2 mmol) and 4A MS (50 mg) were introduced into an oven-dried 25 mL Schlenk tube under argon
atmosphere. PhNEt; (1a) (255 uL, 1.6 mmol), DMSO (2 mL) and 50% AcOO'Bu (212 mg, 0.8
mmol) were successively added via syringes at room temperature, and the reaction mixture was
stirred at 25 °C for 4 h. Then 3 mL water was added into the mixture and the mixture was stirred at
80 °C for about 10 hours. After completion of the reaction, the mixture was cooled to room
temperature and extracted with CH2Cl, (3 <5 mL). The combined organic phase was dried over
anhydrous Na,SOa, concentrated under reduced pressure and the residue was purified by column
chromatography on silica gel (PE/EA = 20:1) to give 10.
Cinnamaldehyde (10a)

~ _CHO Yellow oil, 20.3 mg, 77% yield, 'H NMR (400 MHz, CDCl3): $ 9.72 (d, J =
©/\/ 8.0 Hz, 1H), 7.61-7.55 (m, 2H), 7.49 (d, J = 16.0 Hz, 1H), 7.46-7.41 (m, 3H),
6.73 (dd, J = 16.0, 8.0 Hz, 1H).
(E)-3-(4-chlorophenyl)acrylaldehyde (10b)

. _CHO Yellow solid, 26.9 mg, 81% vield, *H NMR (400 MHz, CDCls): § 9.70
C|/©/\/ (d, J=7.6 Hz, 1H), 7.55-7.35 (m, 5H), 6.69 (dd, J = 16.0, 7.6 Hz, 1H).
(E)-3-(p-tolyhacrylaldehyde (10c)

x. _CHO Yellow solid, 17.8 mg, 67% yield, *H NMR (400 MHz, CDCls): 5 9.69
H30/©/\/ (d, J=7.8 Hz, 1H), 7.54-7.41 (m, 3H), 7.29-7.21 (m, 2H), 6.99 (dd, J
=15.9, 7.8 Hz, 1H), 2.39 (s, 3H).
(E)-3-(naphthalen-2-yl)acrylaldehyde (10d)
. _CHO Yellow solid, 30.2 mg, 83% yield, *H NMR (400 MHz, CDCls): 6 9.77

OO (d,J=7.7 Hz, 1H), 8.00 (s, 1H), 7.93-7.83 (m, 3H), 7.72-7.61 (m, 2H),

7.59-7.51 (m, 3H), 6.84 (dd, J = 15.9, 7.7 Hz, 1H).
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6. The 'H NMR Spectra Evidence of the Enamine Intermediates

6.43 (d, J = 13.7 Hz, 1H) 4.86 (d, J =6.5Hz, 1H)
L ’ Ts
5 mol% CuCl, H HN
NTS  40equivAcOOBU  Ph. I
PhNEt, + ~ N A
Ar DMSO, 4A MS Et H ““‘ 5.17 (t, J=7.1 Hz, 1H)
25°C, 4 h "TT7-4.62(dd, J = 13.7, 7.9 Hz, 1H)
Ar = 2-naphthyl Ar = 2-naphthyl
1a 2k 3k

CuCl; (1.4 mg, 0.01 mmol), 4-methyl-N-(naphthalen-2-ylmethylene)benzenesulfonamide (2k)
(61.9 mg, 0.2 mmol) and 4A MS (50 mg) were introduced into an oven-dried 25 mL Schlenk tube
under argon atmosphere. PhNEt; (1a) (225 uL, 1.6 mmol), DMSO (2 mL) and 50% AcOO'Bu (212
mg, 0.8 mmol) were successively added via syringes at room temperature. A little amount of the
mixture was taken out intermediately via syringe and monitored by *H NMR in CDClI; (Figure S1,
a). After stirring at 25 °C under argon atmosphere for 4 hours, a little amount of the mixture was
taken out again via syringe and monitored by *H NMR in CDCl; (Figure S1, b). Then the reaction
mixture was stirred in air for another 10 hours. A little amount of the mixture was taken out at this

time and monitored by 'H NMR in CDClI; (Figure S1, c).

c)

M__,JM‘JM

5.17 (t,J =7.1 Hz, 1H) 4.86 (d, J=6.5Hz, 1H)

b)
6.43 (d, J = 13.7 Hz, 1H) \L / 4.62 (dd, J = 13.7, 7.9 Hz, 1H)

e
Il o e

L e L T T T T T T T T T T T T T T T T T T T T T T T T
] 6.3 6.1 5.9 2.7 5.5 5.3 5.1 4.9 1.7 4.5 4.3 4.1 3.9 3.7
i

Figure S1. The 'H NMR spectra evidence of the enamine intermediates. a) after 0 hour; b) after 4
hours, signals of enamine intermediate 4k can be observed; c) after 14 hours, signals of enamine
intermediate 4k were disappeared due to hydrolysis in air.
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8. NMR Spectra of Products

N-(3-(ethyl(phenyl)amino)-1-phenylpropyl)-4-methylbenzenesulfonamide (4a)
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N-(1-(4-chlorophenyl)-3-(ethyl(phenyl)amino)propyl)-4-methylbenzenesulfonamide (4b)
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N-(3-(ethyl(phenyl)amino)-1-(4-fluorophenyl)propyl)-4-methylbenzenesulfonamide (4c)
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N-(3-(ethyl(phenyl)amino)-1-(4-(trifluoromethyl)phenyl)propyl)-4-

methylbenzenesulfonamide (4d)
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N-(1-(4-bromophenyl)-3-(ethyl(phenyl)amino)propyl)-4-methylbenzenesulfonamide (4e)
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N-(3-(ethyl(phenyl)amino)-1-(p-tolyl)propyl)-4-methylbenzenesulfonamide (4f)
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Nane Mo
3 Titls R
lsoesog |2 Titte = 06-74 4
1 Coment FROTON
r7.5e+08 4 Origin Bruker
BioSpin GubH
r7.0E+08 5 Owner nar
6 Site
N HTS r6.5E+08 7 Speetrometer spect
8 Author
Ph. [6.0E408 g solvent  c0Cl3
N 10 Temperature 294.6
| [5.5E+08 11 Pulse 2530
Et Sequence
F5.0E+08 12 Experizment 1D
Me 13 Nusber of 8
745E+08 Scans
14 Receiver 111
Gain
[4.0E+08 15 Relaxation 10000
Delay
F3.5E+08 16 Pulse Width 15.0000
2 1999
r3.0E+08
18 Acquisition 2016-03-05T2
Date 2:17:04
[25E+08 19 Modification 2016-03-05T2
Date 2:17:00
12,0408 o 400,15
r1.5E+08 8012.8
F1.0E+08 1o
23 Nueleus 1
f r5.0E+07 24 Acquired 20031
_ﬁ ize
FO.OE+00 |25 Speetral 65536
Size
pi e T by ! i, i -
W Do o (=3 [ =] = &N wy ,_S_OE‘,O"Y
ONNHAS S =1 - o Son —
N NS o N — - m o m MmN m
T T T T T T T T T T T T T T T T T T T
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
F6.0E+08
mo~ N~ N ow wo @
~ o~ w o I~ =T o —
N~ w = =T m ~ ™ —
‘-\-_V ‘ \ / | \v/ ‘ Parameter Value
F5.5E+08 |y paia File  emj-05-74 4
Naue Me
2 Title 0674 4
15.0E+08 e
NHTs 3 Comnent c1acen
4 Origin Bruker
Ph BioSpin Gabl
\N r4.5E+08 |5 guner mr
) 6 Site
Et T Spectrometer spect
M A0E+08 g 4o
€ 9 Solvent D13
10 Tenperature 284.7
F +
35E+08 1) puee 2pg30
Sequence

12 Experiment 1D
F3.0E+08 |13 Number of 464
Seans

119

2.5E+08 15 Relaxation L. 0000
Delay
16 Pulse Width 9.8000
F2.0E+08 |17 Acquisition 0. 4588
Time
18 Acquisition 2016-03-05T2
Date 2:18:26
1.56+08 19 Modification 2016-03-05T2
late 2:30:00
20 Spectrometer 100, 61
L1.0E+08 Frequency
21 Spectral 35714.3

Width
| | 22 Lowest T796. 8
| -5.0E+07 Freguency
23 Nucleus 13C
24 Acquired 16384
W F0.0E+00 Size

25 Spectral 32768

Size
F-5.0E+07
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MRS MmAaNNSOORUANNAMATNODULTNMNHORLSMNODMASTTNODODWVTST NS
TTANANNNNAHOOSoORMMO UMM NNNNNAAAEMO 000D oS
Ll e e B e e B S s B il T QY= Q= T = RN e - s S e T e o T T e e T o T T T e T e B e B B B B B B
Pl W T A S S ISR i iy
T e = T ~ — — 4 5E+08 Parameter Value
1 Data File  zmj-06-123B
Name e 3°Br
NHTs 2 Title 2mj-06-123Be
L4.0E+08 3 Comment PROTON
4 Origin Bruker
Ph\ BioSpin GubH
N 5 Omer rar
6 Site
I F3.5E+08 .
Et 7 Spectrometer spect
8 Auther
9 Solvent COCl13
BI’ L3.0E+08 10 Temperature 0.0
B 11 Pulse 2g30
Sequence

12 Experizent 1D
13 Number of 8

r2.5E+08 Scans
14 Recedver 61
Gain
15 Relaxation  1.0000
2.0E+08 Delay

16 Pulse Width 15,0000
17 Acquisition 24999

ine
L 18 Acquisition 2016-04-09T0
L5E+08 Date 1:50:00
19 Modi fication 2016-04-09T0
ate 1:50:00
. 20 Spectrometer 400.13
‘ [1.0E+08 Froquency
Iy 21 Speetral 8012.8
| Fidth
I 22 Lowest 1466. 3
F50E+07 | [reawency
\ 23 Nucleus H
24 Acquired 20031
Size
25 Spectral 65536
J V‘—h— H0.0E+00 Yl
I i bt §oo i
~ G 0O m e (=1 =] M~ ™ ~ o~ 0
B NOONOD o o oo -] [=] (=]
il I S A i S o ~N o ~N e ~N
T T T T T T T T T T T T T T T T T T T
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
=1 W < = )
M~ W (Y] ~ WO o g — -
r““:lj‘ T wr\/v nln rlu -T r2.8E+08 Parameter Value
1 Data F amj-06-1238
Name ¢ 3Br
2.6E+08 2 Title zmj-06-123Bc
3 Comment C13CPD
NHTs F24E+08 |4 Origin Bruker
BioSpin GubH
Ph 5 Owner nmr
~ ~2.2E+08 6 Site

pectrometer spect

=

Et 2. 0E+08 8 Author
9 Solvent CDC13
10 Temperature 0.0
~1.8E+08
B 11 Pulse 2gpg30
r Sequence

L1gE+08 |12 Ewerisent 1D
13 Number of 96

Scans
| L14E+08 |l4Receiver 51
ain
, 15 Relaxation L. 0000
|1.26+08 Delay
. 16 Pulse Width 9.8000
| 17 Acquisition 0. 4588
r1.0E+08 Time
18 Acquisition 2016-04-09T0
Date 1:51:00
rB.0E+07 |19 Modification 2016-04-09T0
\ Date 1:54:00
20 Spectrometer 100,61
r6.0E+07 Frequency
21 Spectral  35714.3
Fidth
FA0E+07 )29 | pwest 7796. 8
Froguency
23 Nucleus 130
F2.0E407 |7 -
24 hequired 16384
o
|-0.0E+00 Sp 2768
Slze
—--2.0E+07
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314

312
L3.10
L2.34
1218

NHTs
Ph<

Me

1001
311
295T

1224

45 40 25

1292
774
77.0
76.7
—57.0

NHTs

Ph<

Me

15

473
~-46.0

= 3113

345

P M
i .

214
21.2

<

—119

r8.5E+08

r8.0E+08

r7.5E+08

r7.0E+08

r6.5E+08

r6.0E+08

r5.5E+08

r5.0E+08

r4.5E+08

r4.0E+08

r3.5E+08

r3.0E+08

r25E+08

r2.0E+08

r1.5E+08

r1.0E+08

r5.0E+07

r0.0E+00

r-5.0E+07

r6.0E+08

r5.5E+08

r5.0E+08

r4.5E+08

r4.0E+08

r3.5E+08

r3.0E+08

r2.5E+08

r2.0E+08

r1.5E+08

r1.0E+08

r5.0E+07

r0.0E+00

~-5.0E+07
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Parameter Value
1 Data File zm j-06-186B
Name: Me
2 Title zm j-06-186B
IMe
3 Comment PROTON
4 Origin Bruker
BioSpin GmbH
5 Owner nar
6 Site
7 Spectrometer spect
8 Author
9 Solvent COCL3
10 Temperature 295.8
11 Pulse 2530
Sequence
12 Experiment 1D
13 Number of B
Seans
14 Recelver 133
ain
15 Relaxation 1.0000
Delay
16 Pulse Width 15.0000
2.4999

17 Acquisition
Time

18 Acquisition
Date

2016-05-23T1
1:45:

19 Modification 2016-05-23T1
1:45:00

Date

Width

22 Lowest 1473.7
Freguency
23 Nucleus 1
24 Acquired 20031
Size
25 Spectral 60536
Size
Parameter Value
1 Data File 2 j-06-1868
Name 3-Me
2 Title 2m j-06-1868
3-Me
3 Comment
4 Origin
5
6
T Spectrometer spect
8 Author
9 Solvent Cpc13
10 Temperature 296.3
11 Pulse 2gpg30
Sequence
12 Experiment 1D
13 Number of 460
Scans
14 Recelver 51
Gain
15 Relaxation  1.0000
ay
16 Pulse Width 9.8000
17 Acquisition 0. 4588
Time
18 Acquisition 2016-05-23T1
Date 1:47:29

19 Modification

late

20 Spectrome
Frequency

31 Speetral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired

ize

"

25 Spectral
Size

2016-05-23T1

1:58:00

100. 61

35714.3
TT96. 8

13C
16384

32768




N-(1-(2-bromophenyl)-3-(ethyl(phenyl)amino)propyl)-4-methylbenzenesulfonamide (4i)

LA~~~V O SO0 0~R OO N SO0 NN AT M AR OMNSN SO ONMN-WD
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1.05
1.03

L

NHTsBr

100 =m——
b
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e m e e o o IS
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A RnAninininininininininin M~~~ ¢ m o —
e s we TN |

NHTsBr
Ph.

F7.0E+08

F6.5E+08

re.0E+08

5.5E+08

5.0E+08

r4.5E+08

F4.0E+08

F3.5E+08

F3.0E+08

F2.5E+08

F2.0E+08

r1.5e+08

rL.OE+D8

F5.0E+07

F0.0E+00

[-5.0E+07

Fa.oE+UBs

r5.0E+08

r4.5E+08

r4.0E+08

r3.5E+08

r3.0E+08

r2.5E+08

r2.0E+08

r1.5E+08

r1.0E+08

r5.0E+07

r0.0E+00

~-5.0E+07
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Parameter
Data
Name
Title

Comment

b

Origin

Owner
si

o

D

Spectrometer
Author
Solvent

w

10 Temperature

11 Pulse
Sequence

12 Experisent

13 Number of
Seans

14 Receiver

ain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition

Value
Znj-06-123A
2-Br
znj-06-123A
PROTON

Bruker
BioSpin GubH

s
spect
CDCl3
0.0
2g30

1
B

BT
1. 0000

15. 0000
2.45999

2016-04-09T0

Date 1:36:00
19 Modification 2016-04-09T0
ate 1:36:00
20 Spectrometer 400, 13
Frequency
21 Spectral  BOIZ8
Width
22 Lowest 1477.4
Frequency
23 Nucleus 1H
24 Acguired 20031
Size
25 Spectral 63536
ize
Parameter Value
1 Data File 2mj-06-1234
Name 2-Br
2 Title zmj-06-1234
3 Comment Cl3CPD
4 Origin Bruker
BioSpin GabH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent Coci3
10 Temperature 0.0
11 Pulse 2gpga0
Sequence
12 Experiment 1D
13 Number of 288
5
41
15 Relaxation L. 0000
Delay
16 Pulse Width 9.8000
17 Acquisition 0. 4588
Time
18 Aequisition 2016-04-09T0
Date 1:39:00
19 Madification 2016-04-09T0
Date 1:44:00
20 Spectrometer 100, 61
Frequency
21 Spectral 357143
Width
22 Lowest TT96.8
Frequency
23 Nucleus 13C
24 Acquired 16384
Size
25 Spectral 32768

Size




N-(3-(ethyl(phenyl)amino)-1-(o-tolyl)propyl)-4-methylbenzenesulfonamide (4j)

OO Me O0OOo N O O 0 M~ Me O~ OO @0WWEN N O ~ v m
TEHAMO0C00O0 D000 ~©o QY M NCC A O coco
e et e ety et e L S |7.0E+08 Paraseter Value
1 Data File  zmj-06-192Fs
Name 1 2He
F6.5E+08 2 Title zmj-06-192Fs
1 2-He
3 Comment PROTON
[EOE+08 |4 (rigin Bruker
BioSpin GubH
5
F5.5E+08
6
7
NHTsMe [5.0E+08 |8 Author
9 Solvent coc13
10 Teuperature 295.5
Ph ~ 4.5E+08 11 Pulse 2430
Sequence

| L4.0E+08 12 Experiment 10

Et 13 Nomber of B

cans
l35E+08  |14Receiver 87
Gain
15 Relaxation L. 0000
F3.0E+08 Delay
16 Pulse Width 15.0000
i 2. 4999
r2.5E+08
2016-05-2710
0:51:19
[20E+08 |19 Modification 2016-05-2710
| Date 0:51:00
20 Spectrometer 400. 13
[15E+08 Frequency
21 Spectral  BOIZ.®
Width
- +
LOE+08 1) | pvest 1462. 5
. Frequency
\ L5 0E+07 |23 Nueleus It
‘ 24 Acquired 20031
A Size
sl LOOE+00  |25spectral 65536
size
W by H i o i
= N ] (=1 o L= 2] o T un w0
L] =1 =1 Sa S & — |-5.0E407
— N W N — — "o MmN N m
T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 20 15 10 0.5 0.0 -05
O A~ O NN~ O MW 0w
S RN R B B R v R Mmoo~ wNg = < oo
ST MM NN N ~ I~ W ™ N~ O = — o -
& = S NN I A Paraneter Value
FOOE+08 || 1o File  omj-06-192Fs
Name 1 2Me
2 Title 2mj-06-192Fs
1 2Me
FBOE+08 |3 Comment C13CPD
4 Origin Bruker
BioSpin GubH
5 Owmer e
6 site

NHTsMe [70E+08

=

Spectrometer spect

Ph 8 Author
~ 9 Solvent Coc13
N FBOE+08 |\ o erature 2080
! 11 Pulse 28pE30
Et Sequence
12 Experizent 10
[SOE+08  |\5yumher or 147
Scans
14 Receiver 51
Gain
F4.0E+08 |15 Relaxation  1.0000
elay
16 Pulse Width 9.8000
17 Acquisition 0.4588
|3.0E+08 Time
18 Acquisition 2016-05-27T0
Date 0:54:10
19 Modification 2016-05-27T0
Date 0:56:00
F2.0E+08 |39 spectrometer 100.61
Frequency
pectral  35714.3
idth
F1.0E+08 |22 Lowest 779. 8
Frequency
23 Nueleus 13
24 Aequired 16384
"

32768
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o ‘ Enindn 5 o = [6.5E+08 Paraseter Value
S I = - o — 1 Data File  zmj-06-18242
Name 108
F6.0E+08 2 Title zm j-06-182A2
108
3 Comment PROTON
[5.5E+08 |4 origin Bruker
BioSpin Gubll
5 Owner o
F5.0E+08 6 Site
7 Spectremeter spect
NHTs 8 Author
Ph [4.5E+08 |9 solvent cocls
~ 10 Temperature 295.5
11 Pulse 2830
| |4.0E+08 Sequence
Et 12 Experiment 1D
13 Number of 8
F3.5E+08 Scans
14 Receiver 119
Gain
F3.0E+08 |15 Relaxatien 1 000D
elay

16 Pulse Width 15.0000
F2.5E+08 17 Acquisition 2. 4999

Time
18 Acquisition 2016-05-23T1
l2 0E+08 Date 1:30:05
19 Modi fication 2016-05-23T1
| Date 1:30:00
lises0s |20 ;euul('un.mtu 400, 13
requency
21 Spectral  BO1Z.8
Width
LOE+08 |, ), 1623.5
Frequency
23 Nucleus b
] . FSOE+07 o) pcquired 20031
Size
j\ 25 Spectral 63536
F0.0E+00 Size
LN T Ay b T
8 = N8 a8 15
— — P o~ - o F-5.0E+07
T T T T T T T T T T T T T T
60 55 5.0 45 4.0 35 3.0 25 20 15 1.0 0.5 00 -05
LWChHTMOARNAWMOUBONOCOSO®
e e N N e il B B e e mar N Mmoo M oo I-8.0E+08
e e I I B T T I o I o I B I R I e I ] M~ M~ O P~ ~ WO e o - - Parameter Value
e R R e - | T4 | | |

[ 1 Data File zm j-06-18242
756408 |1 Date >

1Np/ 2

2 Title zm j-06-18242
F7.0E+08 1 Np

3 Comment C13cPD

4 Origin Bruker
[6.5E+08 ¢ BioSpin GubH

5 Owner nmr
F6.0E+08 |5 sie

=

Spectrometer spect
Auther

NHTs |-5.5E+08

@

Solvent c13
F5.0E+08 |10 Tesperature 296.1
11 Pulse 2gpg30

Lases08 Sequence

12 Experiment 1D

13 Nusber of 391

F4.0E+08 Scans

14 Receiver 77
ain

-u
>
/
m-z

F3.5E+08 _ .
15 Relaxation  1.0000

Delay
F3.0E+08 |16 Pulse Width 9.8000
1T Acquisition 0.4588
i l2.5E408 iz
18 Acquisition 2016-05-23T1
Date 1:32:40

[F2.0E+08 |19 Modification 2016-05-23T1

Date 1:41:00
L 20 Spectremeter 100.61
| , 1.5E+08 Frequency
| ! ! 21 Spectral 33714.3
| l1.0E+08 Width
, 1 22 Lowest 7796, 8
o \ | Frequency
[SOE+07 |53 jucleus 13c
’ , 24 Acquired 16384
N e o D ¥ A |-0.0E+00 ize
25 Spectral
Size
-5.0E+07
-1.0E+08
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5411

119

2.12}
1.04-=
100 ==

3321

SH107 T e

~ | 209=
o | 1.03-=x

85 80 5
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f152.?
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142.0
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/£
L
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o
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30

F6.0E+08

F5.5E+08

r5.0E+08

F4.5E+08

F4.0E+08

F3.5E+08

3.0E+08

F2.5E+08

F2.0E+08

FL5E+08

F1.0E+08

F5.0E+07

F0.0E+00

|-5.0E+07

-0.5

r1.60E+08

r1.50E+08

r140E+08

r1.30E+08

r1.20E+08

r1.10E+08

r1.00E+08

r9.00E+07

r8.00E+07

r7.00E+07

r6.00E+07

r5.00E+07

r4.00E+07

r3.00E+07

F2.00E+07

r1.00E+07

r0.00E+00

Time

18 Acquisition

te

19 Modification
Date

20 Spectrometer
Frequency

21 Spectral

idth

22 Lowest
Frequency
23 Nucleus
24 Acquired
"

Spectral

ze

Parameter Value
1 Data File zm j-06-201Bs
Name 20
2 Title zm j-06-201Bs
20
3 Comment PROTON
4 Origin Bruker
BioSpin GabH
5 Owner nr
6 Site
T Spectrometer spect
B Author
9 Solvent CDC13
10 Tesperature 0.0
11 Pulse 230
Sequence
12 Experiment 1D
13 Number of &
Scans
14 Receiver 141
Gail
15 Relaxation 1. 0000
elay
16 Pulse Width 9. 1200
17 Aequisition 4. 0894
Time
18 Aequisition 2016-06-07T0
Date 1:03:18
19 Modification 2016-06-07T0
Date 1:03:00
20 Spectremeter 400. 13
Frequency
21 Spectral B8012.8
Widih
22 Lowest 1535. 4
Frequency
23 Nucleus 1H
24 Acquired 32768
Size
25 Spectral
Size
Parameter Value
1 Data File zmj-06-201Bs
Name 20
2 Title zm j-06-201Bs
3 Comment CL3CFD
4 Origin Bruker
BioSpin GubH
5 Owner nmr
6 Site
T Spectrometer spect
8 Author
9 Solvent nci3
10 Temperature 0.0
11 Pulse 2gde30
Sequence
12 Experiment 1D
13 Number of 9898
cans
14 Receiver 29
Gain
15 Relaxation 1. 0000
Delay
16 Pulse Width 9. 4000
17 Acquisition L. 1010

2016-06-07T0
7:09:41
2016-06-07T0
7:09:00
100. 61

29761.9

4B820. 6




N-(3-(ethyl(phenyl)amino)-1-(thiophen-2-yl)propyl)-4-methylbenzenesulfonamide (4m)

1755

7.53
7.26
7.23
7.21
7.21
719

17.15
L7.13
L7.13
712
6.2
Le.a1
L6.81
L6.80
6.75
6.73
6.72
6.67
6.65
Esaa

537
4.70
La68
333
-3.32
1331
L3.30
3,30

L3.29
328
1326

8.0E+08

324
322
3.20
318

1237

L2.06
204
202
201

L1o7

L
L

1.05
1.03

1

]

F7.5E+08

F7.0E+08

F6.5E+08

F6.0E+08

F5.5E+08

F5.0E+08

F4.5E+08

F4.0E+08

F3.5E+08

F3.0E+08

F2.5E+08

r2.0E+08

F1.5E+08

r1.0E+08

[5.0E+07

F0.0E+00

F-5.0E+07

Ph<

Et

1293
127.0
1267
1251
124.9

/
7
/
Y
\
t

NHTs

S

0L I{

1171
1139
773
77.0
76.7

Y

~ 12193

= 1 339=

15 05 00 -05

r3.6E+08

525
471
462
—349
—215
—118

r3.4E+08
r3.2E+08
r3.0E+08
2.8E+08
r2.6E+08
F2.4E+08
r2.2E+08
2.0E+08
~1.8E+08
r1.6E+08
r1.4E+08
r1.2E+08
~1.0E+08
8.0E+07
~6.0E+07
| ! r4.0E+07

r2.0E+07

r0.0E+00

r-2.0E+07
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Parameter
Data File
Name
Title
Cosment

T

Origin

Owner
Site

T

@

Author

9 Solvent

10 Temperature

11 Pulse
Sequence

12 Experisent

13 Nusber of
Scans

14 Receiver
Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
ime

18 Aequisition
ate

19 Modificatior

Date

20 Spectrometer

Spectrometer

Value
zm j-06-1958s

zuj-06-1958s
BROTON

Bruker
BioSpin GabH

common
spect
D13
2916
2530

1D
-3

203
1. 0000

13. 5000
2.9999

2016-06-07T0
0:52:00
1 2016-06-07T0
0:53:00

400, 13

Frequency
21 Speetral
dth
22 Lowest 1651.4
Frequency
23 Nucleus 1H
24 Acquired 24670
ze
25 Speetral 2768
Size
Parameter Value
1 Data File zmj-06-195Bs
Name
2 Title zm j-06-195Bs
3 Comsent C13CPD
¢ Origin Bruker
BioSpin GubH
9 Owner common
B Site
7 Spectrometer spect
B Author
8 Solvent Cocls
10 Temperature 292, &
11 Pulse zgpg3l
Sequence
12 Experiment 1D
13 Number of 13957
Seans
14 Recelver 203
Gain
15 Relaxation 1. 0000
Delay
16 Pulse Width 12.5000
17 Acquisition 0. 5508

ime
18 Acquisition
ate
19 Modification
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nueleus

24 Acquired
Size

25 Spectral
Slze

2016-06-0TT0

7:00:00

2016-06-0TT0

7:10:00

100. 61

289761. 9
4924.6

13C
16384




N-(1-cyclohexyl-3-(ethyl(phenyl)ami

no)

-

p

op

1)-4-methylbenzenesulfonamide (4n)

COTNOOOWSTTROOTTNMEAARNODOWEORULEREEONMNDO W NN NS ST
RONNAAHOOUNEONNHAAA0O00IMBYEUMNETITMMAS OSSO0 a %R [B0E+08
e rEcRRRRODOOOOT MMM MMM NN el S Sl ----O0 OO0 OO =
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l75e408 |1 DataFile  awj-07-37-1
Nase
2 Title 2nj-07-37-1
[70E+08 |3 Commene  pROTON
4 Origin Bruker
l65E+08 BioSpin GabH
5 Owner s
6 Site
[BOE+08 |0 o irometer spect
S
8 Author
Ph [5.5E+408 |9 Solvent cocla
~ N 10 Temperature 296, 3
lsoE+08 |11 Pulse 2830
! - Sequence
Et 2 Experinent 1
F4-5E+08 |13 Number of 8
Seans
LaoEs0g |14 Receiver 157
: Gain
| 15 Relagation L. 0000
F3.5E+08 Delay
16 Pulse Width 15,0000
17 Aequisition 2. 4999
l3.0e+08 |70
18 Aequisition 2016-07-18T1
L25E408 Date 7:56:11
19 Modification 2016-07-18T1
Date 7:56:00
F2.0E+08 |20 Spectrometer 400. 13
Frequency
L 21 Spectral  8012.8
15E+08 Widih
I 22 Lowest 1553.8
F1.0E+08 Frequen
23 Nucleus 18
] 24 Aequired 20031
quire !
I m F5.0E+07 |
' 25 Spectral 65536
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VYN = ) N e [26E+08 || pio Fite  mmj-07-37-1
Naze cHex
z Title mj-07-37-1
|-2.4€+08 ol
3 Comment CL3CPD
B 4 Origin Bruker
2.2E+08 BieSpin GubH
NHTs 5 Owner o
lo0E+08 |6 Site
Ph 7 Spectrometer spect
\N 8 Author
F1.8E+08 |9 solvent oec13
|
Et 10 Temperature 297
11 Pulse 2gpe30
[F1.6E+08 Sequence
12 Experiment 1D
13 Number of 1314
F1.4E+08 Seans
14 Receiver 87
ain
[L-2E+08 |15 polaxation 10000
Delay
16 Pulse Width 9. 8000
LOE+08 |17 poquisition 0.4588
ime
. 18 Acquisition 2016-07-18T1
8.0E+07 Date 8:35:10
19 ModiFication 2016-07-18T1
Date B:35:00
[B0E+07 1. oo trometer 100,61
Frequency
L 21 Spectral  35714.3
4.0E+07 Width
22 Lowest
requency
2.0E+07 |55 peteus 130
24 hoquired 16384
looE+00 | S
25 Spectral 32768
Size
-2.0E+07
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=iy = ]
1 Data File  emj-07-23Ace
r7.5E+08 Name:
2 Title 2mj-07-23Ace
L7.0E+08 3 Comment PROTON
) 4 Origin Bruker
BioSpin GmbH
[6.5E+08 |5 Owner nmr
6 Site
N HTS L6.0E+08 7 Spectrometer spect
8 Author
9 Solvent coc13
r5.5E+08
Ph ~ N M 10 Temperature 292.2
e 11 Pulse 2g30
I r5.0E+08 Sequence
Et 12 Experiment 1D
456408 |13 Number of 8
° Scans
14 Receiver 97
r4.0E+08 Gain
| 15 Relaxation 1.0000
I Delay
r3.5e+08 16 Pulse Width 9.1200
17 Acquisition 40894
r3.0E+08 Time
18 Acquisition 2018-07-13T1
Date 6:56:39
2.5E+08 19 Modification 2016-07-13T1
| Date 6:56:00
L2 OE+08 |20 Spectrometer 400.13
| Freguency
21 Spectral B01Z.8
r1.5E+08 Width
22 Lowest 1535. 4
1 L1.0E+08 Frequency
B 23 Nucleus 1H
24 Acquired 32768
0 ; F5.0E+07 Size
25 Spectral 62536
J\\_, . H0.0E+00 See
o A e i b T i bk,
N oTo T =} o o @ HWOWoWmT
- =M mo =] ~ o =) Mmoo M MM r-5.0E+07
[ B I B — ] m e oo mm
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YOVN N o ! R A R e .
1 Data File zm j-07-234
Name: niex
~4.0E+08 |2 Title 2m j-07-234
3 Comment CL3CPD
4 Origin Bruker
BioSpin GubH
NHTs | 35£408 |5 Omer common
: 6 Site
Ph T Spectrometer spect
uthor
°N Me e
| 9 Solvent c13
E F30E+08 ||\ 1omperarure 2028
t 11 Pulse zgpgd0
Sequence

12 Experiment 1D

F2.5E+08 |13 Nusber of 1024
Scans

14 Receiver 203
Gain

15 Relaxation 1. 0000
F20E+08 | Delay

16 Pulse Width 000
17 Acquisition 0. 3506
ime

s 2016-06-2

F1.5E4+08 18 ﬁLf:J itien éﬂésgg 7T0

19 Modification 2016-06-27T0
te 8:24:00

20 Spectrometer 100. 61

L1.0E+08 Frequency

21 Spectral 297619
Width
- o i 22 Lowest 4820, 2
| | Froguency
r5.0E+07 |23 Nucleus 13C

24 Acquired 16384
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N-(3-(ethyl(4-methoxyphenyl)amino)-1-phenylpropyl)-4-methylbenzenesulfonamide (4p)
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Parameter

Data File
Name
Title

Comment

o

Origin

Owner

te

T

Spectrometer

o

Author

o

Solvent
10 Temperature
11 Pulse
Sequer
12 Experizment
13 Number of

Scans

14 Receiver
Gain

15 Relaxation
Delay

16 Pulse Width

17 Ae

isition

18 Acquisition

Value
zmj-06-1918
MeOCGHANEL2Z
zmj-06-1918¢
©

Bruker
BioSpin GmbH

nmr

spect

66

1. 0000

9. 8000
4.0894

2016-05-29T2

ate 1:46:34
19 Modification 2016-05-29T2
ate 1:46:00
20 Spectroseter 400. 13
Frequency
21 Spectral BO12. 8
idth
22 Lowest 1533. 4
Frequency
23 Nueleus 1H
24 Acquired 32768
Size
65536
Parameter Value
1 Data File 2mj-06-191B
Name MeOCEH4NEL2
2 Title 2mj-06-191B
MeOCEHNEL2
3 Comsent C13CFD
4 Origin Bruker
BioSpin GubH
5 Owner nar
6 Site
7 Spectrometer spect
8 Author
9 Solvent CoCl3
10 Temperature 296, 7
11 Pulse 2gpe30
Sequence
12 Experiment 1D
13 Number of 18678
Scans
14 Receiver 4l
Gain
15 Relaxation 1. 0000
Delay
16 Pulse Width 9. 8000
17 Acquisition 0. 4588

ime

18 Acquisition
Date

19 Modification
ate

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired
Size

25 Spectral

2016-05-28T0
B:4l
2016-05-28T0
8:42:00

100. 61
35714. 3
790L. 1

13C
16384

32768




N-(3-((4-bromophenyl)(ethyl)amino)-1-phenylpropyl)-4-methylbenzenesulfonamide (4q)
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Parameter
Data File
Name
Title
Comment

origin

Owner
Site

Spectrometer

I

o

Author
g
10 Tesperature
11 Pulse
Sequence

Solvent

12 Experiment

13 Nusber of
Scans

14 Recelver
Gain

15 Relaxation

elay
16 Pulse Kidth

ion

17 Acquisi
ime

18 Acquisition
Date

Value
2mj-07-161A
3

mj-07-161Ac
uker

B
BioSpin Gabd

mmr
spect
CDC13

294.6
2830

10
8

. 8000
. 0894

2016-11-24T1
0:06:29

19 Modification 2016-11-24T1
Date 0:06:00
20 Spectrometer 400. 13
Frequency
21 Spectral 8012.8
Width
22 Lowest 1535.4
Frequency
23 Nucleus H
24 Acquired 32768
ize
25 Spectral 65536
ize
Parameter Value
1 Data File znj-07-161A
Name C
2 Title 2mj-07- 1614
c
3 Comment Cl3crp
4 Origin Bruker
BioSpin GabH
5 Owner COMMOT
B Site
7 Spectrometer spect
8 Author
9 Solvent cpc13
10 Temperature 293.3
11 Pulse 2gpg30
Sequence
12 Experiment 1D
13 Number of 1007
Scans
14 Receiver 203
Gain
15 Relaxation  1.0000
Delay
16 Pulse Width 1Z.5000
17 Acquisition 0.5508
Time
18 Acquisition 2016-11-23T1
ate 2:23:00
19 Modification 2016-11-23T1
Date 2:23:00
20 Spectrometer 100.61
Frequency
21 Spectral 297619
Width
22 Lowest 4820. 2
Freguency
23 Nuecleus 13C
24 Acquired 16384
Size
32768

25 Spectral
Size




N-(3-(ethyl(p-tolyl)amino)-1-phenylpropyl)-4-methylbenzenesulfonamide (4r)
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Parameter Value
1 Data File zm j-07-81/
Name
2 Title zmj-07-81
3 Comment test
4 Bruker
BioSpin GabH
5 Owner nur
6 Site
T Spectremeter spect
8 Author
9 Solvent
10 Temperature
11 Pulse
Sequence
12 Experiment 1D
13 Nusber of 8
Seans
14 Receiver 8T
Gain
15 Relaxation 1.0000
Delay
16 Pulse Width 9.8000
17 Acquisition 1.9999
Time
18 Acquisition 2016-09-10T0
Date 0:36:46
19 Modi fieation 2016-09-10T0
Date 0:36:00
20 Spectrometer 400. 13
Frequency
21 Spectral B8012.8
Width
22 Lowest 1535. 4
Frequency
23 Nucleus 1H
24 Acquired 16025
Size
25 Spectral 65536
Size
Parameter Value
1 Data File amj-07-81/
Name
2 Title emj-07-81
3 Comment test
4 Origin Bruker
BioSpin GubH
5 Owner nor
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDC13
10 Temperature 295.2
11 Pulse 2epEd0
Sequence
12 Experinent 1D
13 Number of 14507
Scans
14 Receiver 3
Gain
15 Relaxation 1. 0000
Delay
16 Pulse Width 9.8000
T Acquisition 0.8039

Time

18 Acquisition
ate

19 Modification

2016-09-10T0
B:09:21

2016-09-10T0

Date B:09:00

20 Spectrometer 100.61
Frequency

21 Spectral 40760. 9
Width

22 Lowest 10320. 1
Freguency

23 Nucleus 1ac

24 Acquired 32768
Size

25 Spectral 32768

ize




4-methyl-N-(2-methyl-1-phenyl-3-(phenyl(propyl)amino)propyl)benzenesulfonamide (4s)
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Time

Date

Parameter Value
1 Data File zmj-07-190-1
Name Te
2 Title zm j-07-190-1
Te
3 Comment
4 Origin Bruker
BioSpin GubH
5 Owner nmr
6 Site
T Spectrometer spect
& Author
9 Solvent cnely
10 Temperature 292. 6
11 Pulse 230
Sequence
12 Experiment 1D
13 Number of 361
Scans
14 Receiver 102
Gain
15 Relaxation 1. 0000
Delay
16 Pulse Width 9. 8000

17 Acquisition 4. 08%4

18 Acquisition 2017-01-14T0

07:23

18 Modification zun Ul 1410

Date
20 Spectrometer 400. 13
Frequency
21 Spectral BD12.8
Width
22 Lowest -1544. 2
Frequency
23 Nueleus 1H
24 Acquired 32768
ize
25 Spectral 65536
Size
Parameter Value
1 Data File zmj-07-180-1
Name Te
2 Title zmj-07-190-1
Te
3 Comment L3CPD
4 Origin Bruker
BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Saolvent CDels
10 Temperature 294, 3
11 Pulse 2gpg30
Sequence
12 Experiment 10
13 Number of 15134
14 Receiver 205
Gain
15 Relaxation 1. 0000
Delay
16 Pulse Width 9. 3000
17 Aequisition 0.8039

ime

18 Acquisition
Date

19 Modification
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired
Size

25 Spectral
Size

2017 01-14T0

2017 01-14T0
8:30:00

100. 61
407609
-15349.8

13C
32768

65536
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(more polar diastereomer)
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Parameter
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Name

Title

Comment.

S

Origin
Owmer

Site
Spectrometer
Author

o m o

=

Salvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of
Scans

14 Receiver
Gain

15 Relaxation
Delay

16 Pulse Width

19 Modification
Date

Value
2mj~07-190-2
021e
2m j-07-190-2
021
PROTON

Bruker
BioSpin Gubl
common

spect
cne13
202.0
zgdl

1
8

203
1. 0000

13. 5000
2.999%

2017-01-16T2
3:45:00
2017-01-16T2
3:46:00

20 Spectrometer 400. 13
Frequency
21 Spectral  8223.7
Width
22 Lowest -1651. ¢
Frequency
23 Nucleus 1H
24 Acquired 24670
Size
25 Spectral 32768
Size
Parameter Value
1 Data File Z:/ Data/
Name NMR/
2017-01/
Zmj-07-190-2
021e/ 2/
pdata/ 1/ Ir
2 Tit 2mj-07-190-2
02le
3 Comment C13CPD
4 Origin Bruker
BioSpin GmbH
5 (wner common
6 Site
7 Spectrometer spect
8 Author
9 Solvent cocl3
10 Temperature 293.3
11 Pulse zgpgd0
Sequence
12 Experiment 1D
13 Number of 15823
Scans
14 Receiver 203
Gain
15 Relaxation  1.0000
Delay
16 Pulse Width 12,5000
17 Acquisition 0.5506

Time
18 Acquisition
Date
19 Modification
Date
20 Spectrometer
Frequency
21 Spectral
Width
22 Lowest
Frequency
23 Nucleus
24 Acquired
ize
25 Spectral
ize

2017-01-17T0
6:50:00
2017-01-17T0
6:52:00

100. 61

29761. 9

—4821. 1

13C
16384

32768




4-methyl-N-(phenyl(1-phenyl-1,4,5,6-tetrahydropyridin-3-yl)methyl)benzenesulfonamide (6a)
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Parameter
Data File
Name
Title

3

]

Comment

Y

Origin

Owner

Site
Spectrometer
Author

FECERE

Solvent

10 Tenperature

11 Pulse
Sequence

12 Experiment

13 Number of
Scans

14 Receiver
Gain

15 Relaxation
Delay

16 Pulse Width

18 Acquisition
Date

Value
2mj-06-79C
Ph
2mj-06-79C
Ph

Bruker
BioSpin Gabi
naw

spect

cocl3

293.1

230

1D
8

66
1. 0000

9. 800D
1.9999

2016-03-12T1L
3:22:56

19 Modification 2016-03-12T1
3:22:00
20 Spectrometer 400.13
Frequency
21 Spectral 80128
Width
22 Lowest 2125.8
Frequency
23 Nucleus 1
24 Acquired 16025
Size
25 Spectral 65536
Size
Parameter Value
1 Data 20 j-06-T9C
Name Ph
2 Title 20 j-06-T9C
Ph
3 Comment C13CPD
4 Origin Bruker
BioSpin GubH
5 Owner nar
6 Site
7 Spectrometer spect
8 Author
9 Solvent cocls
10 Tenperature 2918
11 Pulse 2gpg30
Sequence
12 Experisent 1D
13 Number of 512
Scans
14 Receiver 36
Gain
15 Relaxation  2.0000
Delay
16 Pulse Width 94000
17 Acquisition L. 3631

ime

18 Acquisition

19 Modification
ate

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Fraquency

23 Nucleus

Acquired
e

25 Spectral
Size

2016-03-12T0
1:03:
2016-03-12T0
1:30:00

100. 61

24038. 5
1958.9

13C
3

32768




N-((4-bromophenyl)(1-phenyl-1,4,5,6-tetrahydropyridin-3-yl)methyl)-4-
methylbenzenesulfonamide (6b)
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Parameter Value
1 Data File zm j-06-68Ac
Name
2 Title zm j-06-68Ac
4-Br
3 Comment Ttest
4 Origin Bruker
BioSpin GubH
5 Owner nar
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDC13
10 Temperature 292, 9
11 Pulse zg30
Sequence
12 Experiment 1D
13 Number of 1
Scans
14 Receiver a7
Gain
15 Relaxation 1. 0000
slay
16 Pulse Width 9. 8000
1. 9999
18 Acquisition 2016-03-04T2
Date 1:b4:42
19 Modification 2016-03-04T2
Jate 1:54:00
20 Spectrometer 400. 13
Frequency
21 Spectral B012.8
Width
22 Lowest 1535. 4
Frequency
23 Nucleus 1H
24 Acquired 16025
Size
25 Spectral 60536
Size
Parameter Value
1 Data File 2mj-06-68Ac
Name 4-Br
2 Title zmj-06-68Ac
4-Br
3 Comment test
4 Origin Bruker
BioSpin GubH
5 Owner nmr
6 Site
T Spectrometer spect
8 Author
9 Solvent CDC13
10 Temperature 293.1
11 Pulse 2gpa0
Sequence
12 Experiment 1D
13 Number of 228
Scans
14 Receiver 87
Gain
15 Relaxation L. 0000
Delay
16 Pulse Width 9.8000
17 Acguisition 0.8039
ime
18 Acquisition 2016-03-04T2
Date 1:56:09
19 Modification 2016-03-04T2
Date 2:02:00
20 Spectrometer 100.61
Frequency
21 Spectral 40760. 9
Width
22 Lowest 10320. 1
Frequency
23 Nucleus 13C
24 Acquired 32768
ze
25 Spectral 32768
Size




N-((4-fluorophenyl)(1-phenyl-1,4,5,6-tetrahydropyridin-3-yl)methyl)-4-

methylbenzenesulfonamide (6¢)
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Par
Data
Name
Title

Coament

O

-

Origin

Owner
Site

~ @ o,

o

Author

©

Solvent

11 Pulse
Sequence
12 Experinent
13 Nusber of
Seans

14 Receiver
ain

15 Relaxation
Delay

10 Teaperature

16 Pulse Width

17 Acquisition

Value

2nj-07-298

2nj-07-298
PROTON
Bruker
BioSpin GabH
e

Spectrometer spect

[ETHE]
292 4
2530

1D
B

a7
1. 0000

9.1200
4.0894

Time
18 Aequisition 2016-07-11T0
ate 0:01:48
19 Modification 2016-07-11T0
Date 0:01:00
20 Spectrometer 400. 13
Frequency
21 Speetral  B012.8
Width
22 Lowest 1547.0
requency
23 Nucleus 1H
24 Acquired 32768
Size
25 Spectral 63036
Size
Parameter Value
1 Data File 2mj-07-298/
Name
2 Title 2aj-07-298
3 Comment CL3CPD
4 Origin Bruker
BioSpin GubH
5 Owner nar
6 Site
7 Spectrometer spect
B Author
9 Solvent cocL3
10 Temperature 28936
11 Pulse 2gpe30
Sequence
2 Experiment 1D
13 Number of B255
Seans
14 Receiver 33
Gain
15 Relaxation 2. 0000
Delay
16 Pulse Width 9. 4000
1T Acquisition 1.3631

Time

18 Aequisition
late

2016-07-11T0
T:54:34

19 Modification 2016-07-11T0

Date
20 Spectrometer
Frequency
21 Spectral
idth

22 Lewest
Frequency

23 Nueleus

24 Acquired
size

25 Spectral
Size

7:54:00
100.61

24038. 5

1958. 9

13C
32768

32768




4-methyl-N-((1-phenyl-1,4,5,6-tetrahydropyridin-3-yl)(p-tolyl)methyl)benzenesulfonamide
(6d)
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P bl et — el " R
~ s S L6.0E+08 |1 Data File  zmj-06-60Be
Neme 4o
2 Title 22j-05-60Be
4Me
r5-56+08 g Coment PRATON
4 Origin Bruker
NHT: BioSpin GabH
S FS0E+08 |5 gyner nar
6 Site
7 Spectrometer spect
4.56+08 g aypor
9 Solvent cncia

10 Temperature 307.1

N Me F40E+08 |, pns,

zg30
| Sequence
Ph »
r3.5E+08 B
7
r3.0E+08
15 Relaxation  1.0000
Delay
L2 5E+08 16 Pulse Width 9.1200
: 17 Acquisition 4.0894
18 Acguisition 2016-02-27T1
r20e+08 Date 2:24:58
19 Modification 2016-02-27T1
Date 2:24:00
F1.5E+08 20 Spectrometer 400. 13
Fr
21 Spectral 8012.8
L1.0E+08 Width
i 22 Lowest 1535.4
Frequency
23 Nucleus H
1
F +
| 50807 24 Acquired 32768
Size
JA_J 25 Spectral 65536
- r0.0E+00 Size
L e ) i A i
(=1 M~ mwo ~ o — o =B =]
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InnEnininEninininininininkn rl-\T'/r- '} <|r l‘t‘\:}‘\_:“'/'\‘ Parameter Value
A r34E+08 || pyra File  zmj-06-608c
Name 4-Me
3.2E+08 |2 Title 22 j-06-60Bc
4-He
L3.0E+08 |3 Comsent C13CPD
4 Origin Bruker
BioSpin GubH
NHTs 286408 15 omer e
6 Site
2.6E+08
7 Spectrometer spect
L2.4E+08 |8 Author
| 9 Solvent COCL3
L2.2E+08 10 Temperature 308.6
N Me 11 Pulse 2gpg30
| L2 0E+08 Sequence

Ph 2 Experiment 1D
13 Number of 512
1.8E+08 Seans

14 Recelver 36
1.6E+08 Gain
15 Relaxation 20000

F1.4E+08 Delay

16 Pulse Width 94000
17 Aequisition 1. 3631
*12E+08 (J.:‘:JSAL on
18 Aequisition 2016-02-27T1
r1.0E+08 Date 2:55:20
19 Modification 2016-02-27T1
" | Ls 0E+07 Date 2:55:00
20 Spectrometer 100. 61
, 6.0E+07 Froquency
[l 21 Spectral 24038.5
Width
| | r4.0E+07 |22 Lowest 1938.9
! Frequency
[ ! | L2.0E+07 |23 Mucleus 13¢
| ‘ " l 24 Aequired 32768
| mi Size
- ’ 0.0E+00 oo o iival 32768
Size
~-2.0E+07
~-4.0E+07
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4-methyl-N-((1-phenyl-1,4,5,6-tetrahydropyridin-3-yl)(m-tolyl)methyl)benzenesulfonamide

(6e)
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Parameter
Data File
Name
Title

Comment

Value
omj-06-884
3-Me
2uj-06-884
3Me

PROTON
Bruker
BicSpin GabH

5 Owner nmr
6 Site
T Spectrometer spect
B Author
9 Solvent CDCL3
10 Temperature 291.9
11 Pulse 230
Sequence
12 Experiment 1D
13 Nusber of 8
Scans
14 Receiver 52
Gain
1. 0000
16 Pulse Width 9. 1200
17 Acquisition 4. 0894
Time
18 Acquisition 2016-03-1BT0
Date 0:07:01
19 Modification 2016-03-18T0
te :07:00
20 Spectrometer 400. 13
Frequency
21 Spectral 8012.8
Width
22 Lowest 1535, 4
Frequency
23 Nucleus H
24 Acguired 32768
ize
25 Spectral 62536
ize
Parameter Value
1 Data File 2mj-06-884
Name 3-Me
2 Title 2mj-06-88A
3-Me
3 Comment Cl3CPD
4 Origin Bruker
BioSpin GubH
9 Owner o
6 Site
7 Specirometer spect
8 Author
9 Solvent CDpC13
10 Temperature 293.3
11 Fulse egde30
Sequence
12 Experiment 1D
13 Number of 812
Seans
14 Receiver 41
Gain
15 Relaxation  1.0000
elay
16 Pulse Width 9.4000
17 Acquisition 1.1010
Time
18 Acquisition 2016-03-18T0
Date 0:27:59
19 Modification 2016-03-18T0
Date 0:28:00
20 Spectrometer 100.61
Frequency
21 Spectral 29761, 9
Width
22 Lowest 4820. 6
Frequency
23 Nueleus 13C
24 Acquired 32768
Size
25 Spectral 32768
Size




4-methyl-N-((1-phenyl-1,4,5,6-tetrahydropyridin-3-yl)(o-tolyl)methyl)benzenesulfonamide

(61)
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Parameter Value
1 Data File zmj-08-T9Be2
Name 2-Me
2 Title zmj-06-T9Be2
3 Comment FROTON
4 Origin Bruker
BioSpin GmbH
5 Owner Common
6 Site
7 Spectrometer spect
8 Author
9 Solvent €OCl3
10 Temperature 290.6
11 Pulse g30
Sequence
12 Experiment 1D
13 Number of B
Seans
14 Receiver 181
Gain
15 Relaxation 1.0000
Delay
16 Pulse Width 13. 5000
17 Acquisition 2.9999
Time
18 Acguisition 2016-03-12T2
Date 1:21:00
19 Modification 2016-03-12T2
Date 1:21:00
20 Spectrometer 400. 13
Frequency
21 Spectral
Width
22 Lowest 1653. 4
Frequency
23 Kucleus 1H
24 Acquired 24670
ze
25 Speetral 8
Size
Parameter Value
1 Data File 2nj-06-798c2
Name 2-Me
2 Title 2nj-06-798c2
3 Comment C13CPD
4 Origin Bruker
BioSpin GubH
5 (Owner common
6 Site
7 Spectrometer spect
8 Author
9 Selvent CDCL3
10 Temperature 290, 8
11 Pulse 2epga0
Sequence
12 Experiment 1D
13 Number of 311
Scans
14 Recelver 203
Gain
15 Relaxation  1.0000
Delay
16 Pulse Width 12.5000
17 Acquisition 0.5306

ime

18 Acquisition

19 Modification
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nueleus

24 Acquired
Size

25 Spectral
Size

2016-03-12T2
1:23:00
2016-03-12T2
1:31:00

100. 61
29761.9
4820, 2

13C
16384

32768




4-methyl-N-(naphthalen-2-yl(1-phenyl-1,4,5,6-tetrahydropyridin-3-

yl)methyl)benzenesulfonamide (69)
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Parameter
Data File
Nama
Title

5

Comment

=

Origin

Owner

Site
Spectrometer
Author
Solvent

I

w o

10 Teaperature

Value
zuj-06-604

Np

Np
PROTON
Bruker
BioSpin
nmr

spect

CDC13

2 j-06-60A

GasbH

11 Pulse
Sequence
12 Experiment 1D
13 Number of 8
cans
14 Recelver T8
Gain
15 Relaxation 1. 0000
Delay
16 Pulse Width 9.1200
17 Acquisition 4.0894
Time
18 Acquisition 2016-02-26T2
Date 2:23:48
19 Modification 2016-02-26T2
Date 2:23:00
20 Spectrometer 400. 13
Frequency
21 Spectral 8012.8
Width
22 Lowest 1535.4
Frequency
23 Nucleus H
24 Acquired 32768
ize
25 Spectral 65536
Size
Parameter Value
1 Data File 2m j-06-604
Name No
2 Title 2w j-06-604
Np
3 Comment C13CPD
4 Origin Bruker
BioSpin GubH
5 Owner nmr
B Site
7 Spectrometer spect
8 Author
9 Solvent CDCL3
10 Temperature 306, 4
11 Pulse 2gpg30
Sequence
12 Experiment 1D
13 Number of 279
Scans
14 Receiver 3
Gain
15 Relaxation 2. 0000
Delay
16 Pulse Width 9.4000
17 Acquisition L. 3631
Time
18 Acquisition 2016-02-26T2
ate 2:27:17
19 Modification 2016-02-26T2
Date 2:41:00
20 Spectrometer 100. 61
Frequency
21 Spectral 24038.5
Width
22 Lowest 1858.9
Frequency
23 Nucleus 13C
24 Acquired 32768
Size
25 Spectral 32768
Size




4-methyl-N-((1-phenyl-1,4,5,6-tetrahydropyridin-3-yl)(thiophen-2-

yl)methyl)benzenesulfonamide (6h)
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Parameter Value

1 Data File 2zmj-07-T68
Name

2 Title amj-07-T68

3 Comment test

4 Origin Bruker

BioSpin GmbH

5 Owner nmr

6 Site

7 Spectrometer spect

8 Author

9 Solvent CDC13

10 Temperature 294.0

11 Pulse zg30
Sequence

12 Experiment 10

13 Number of 8
Scans

14 Receiver 1
Gain

15 Relaxation  1.0000
Delay

16 Pulse Width 9.8000

17 Acquisition 1.9999
Time

18 Acquisition 2016-09-07T0

0:07:45

19 Modification 2016-09-07T0
Date 0:07:00

20 Spectrometer 400. 13
Frequency

21 Spectral BO1Z. 8
Width

22 Lowest -1535. 4
Frequency

23 Nucleus H

24 Aequired 16025
Size

25 Spectral 65536
Size

Parameter Value

1 Data File zmj-07-T68
Name

2 Title zmj-07-T68

3 Comment test

4 Origin Bruker

Owner
Site

5

6

7 Spectrometer

8 Author

9 Salvent

10 Temperature

11 Pulse
Sequence

12 Experiment

L3 Number of
Seans

14 Receiver
Gain

15 Relaxation
Delay

16 Pulse Width

17 Acguisition

ime

18 Acquisition

bate

19 Modification 2

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nueleus

24 Acquired
Size

25 Spectral
Size

BioSpin GmbH
nmr

spect
chel3
205.2
zgpg30

1
12569

5!

&

L. 0000

9. 8000
0.8039

2016-09-07T0
140:44
09-07T0

6:40:00
100. 61
A0T60. 9
-10320. 1

13c
32768

32768




N-((1-(4-bromophenyl)-1,4,5,6-tetrahydropyridin-3-yl)(phenyl)methyl)-4-

methylbenzenesulfonamide (6i)
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Parame ter
Data File
Name:

Title

=

2

Coament

-

Origin

Owner
Site

- @ o,

o

Author

©

Solvent

11 Pulse
Sequence
12 Experiment
13 Nusber of
Seans

14 Receiver
Gain

15 Relaxation

10 Temperature

Width
17 Acquisition 4.0894

Value
zm j-06-1618
4-Bramine

nj-06-1618
4-Bramine

Bruker
BioSpin Gabil

nr

Spectrometer spect

[SeE
294.1
2230

10
8

58
1. 0000

9. 8000

Tize
18 Aequisitien 2016-05-07T0
ate 7:20:03
19 Modi fication 2016-05-07T0
ate 7:20:00
20 Spectroseter 400. 13
Frequency
21 Spectral  BOLZ.8
Width
22 Lowest 1535.4
Frequency
23 Nucleus 1
24 Acquired 32768
Size
25 Spectral 65536
Size
Paraseter Value
1 Data File  zmj06-161B
Name 4-Bramine
2 Title 22j-06-1618
4-Brauine
3 Comment L3P0
4 Origin Eruker
BioSpin GubH
5 Owmer nar
6 Site
7 Spectrometer spect
8 Author
9 Solvent cocls
10 Temperature 294.2
11 Pulse 2gpg30
Sequence
2 Experiment 1D
13 Number of 1024
Scans
14 Receiver 205
Gain
15 Relaxation  1.0000
Delay
5. 3000
17 Aequisition 0.8039

Time

18 Acquisition
ate

19 Modification
Date

20 Spectrometer
Freguency

21 Spectral
Width

23 Lewest
Frequency

23 Nueleus

24 Acquired

ize

25 Spectral

Size

2016-05-07T0
7:23:00
2016-05-07T0
7:53:00

100. 61
40760. 9
15349. 8

13c
32768

65536




4-methyl-N-(phenyl(1-(p-tolyl)-1,4,5,6-tetrahydropyridin-3-yl)methyl)benzenesulfonamide

(65)

(7,70
1330
329
328
327
326
325
319
318
317
319
178
175
174
172
164
163
161

i

™-228

i |

Me

201=
497

2005
2337
212=
100=
319
110=

r7.5E+08

F7.0E+08

6.5E+08

F6.0E+08

F5.5E+08

F5.0E+08

r4.5E+08

r4.0E+08

3.5E+08

F3.0E+08

F2.5E+08

F2.0E+08

r1.5E+08

F1.0E+08

F5.0E+07

r0.0E+00

F-5.0E+07

= 7 100
110
1.08
310
296

85 80 75 7

=]
ol
n

4.5 3.0 2

n
o
o

10 05 00

r129.7
129.6
1293
1292
1283
1275
127.2
126.8

|

rl44.3
143.0
1399
1379

£

—115.2

—108.8
774
77.0
76.7
62.5
451
218
21.4
211
204

{

NHTs

-0.5

F6.5E+08

F6.0E+08

F5.5E+08

F5.0E+08

F4.5E+08

F4.0E+08

F3.5E+08

F3.0E+08

F2.5e+08

F2.0E+08

r1.5e+08

F1.0E+08

F5.0e+07

F0.0E+00

-5.0E+07

1%0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

S49

Parameter

Data File
Name
2 Title

Comment

W

Origin

Owmer
Site

D

Spectrometer

@

Author

w

Solvent
10 Temperature
11 Pulse
Sequence
12 Experisent
13 Number of
Seans
14 Receiver
ain
15 Relaxation
Delay
16 Pulse Width
17 Acquisition
ime

18 Acquisition

Value
Z:/ Data/
NMR/
2nj-07-73
PROTON
Bruker
BioSpin GubH

common
spect
[iTwk]
1836.3
2g30

10
8

128
1. 0000

13. 7000
1.9999

2016-08-26T2

Date 3:00:00
19 Modification 2016-08-26T2
Date 3:00:00
20 Speetrometer 400.13
Frequency
21 Speetral  B223.7
Width
22 Lowest 1640. 9
Frequency
23 Nucleus 1
24 Acquired 16446
Size
25 Speetral 32768
Size
Parameter Value
1 Data File Z:/ Data/
Name NMR
2 Title 2nj-07-73
3 Comsent C13CPD
4 Origin Bruker
BioSpin GubH
5 Owner common
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDCl3
10 Temperature 18014
11 Fulse 2gpg30
Sequence
12 Experiment 1D
13 Number of 1781
Seans
14 Receiver 203
Gain
15 Relaxation  1.0000
Delay
16 Pulse Width 12. 0000
17 Acquisition 0.4588
Time
18 Acquisition 2016-08-26T2
Date 3:03:00
19 Modification 2016-08-26T2
ate 3:47:00
20 Spectrometer 100.81
Frequency
21 Spectral 35714.3
Width
22 Lowest T795.9
Frequency
23 Nucleus 13C
16384
25 Spectral 32768

Size




4-methyl-N-(phenyl(1-phenyl-4,5,6,7-tetrahydro-1H-azepin-3-yl)methyl)benzenesulfonamide

(6k)
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l6.0E+08 5 Owner common
6 Site
7 Spectromete spect
/ F5.5E+08 r
N 8 Author
| Ls 0E+08 9 Solvent coclz
10 Temperature 291.6
Ph 11 Pulse 2g30
r4.5E+08 Sequence
12 Experiment 1D
13 Number of 8
F4.0E+08 Scans
14 Receiver 203
Gain
3. +
3.5E+08 15 Relaxation 10000
Delay
l3.0E+08 16 Pulse Width 13.5000
17 Acquisition Z.9999
Time
F2.5E+08 18 Aequisition 2016-07-15T0
Date 0:15:00
19 Modificatio 2016-07-15T0
[2.0E+08 n Date 0:15:00
20 Spectromete 400.13
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1.5E+08 21 Speetral  8293.7
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: Gain
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16 Pulse Width 12.5000
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18 Acquisition 2016-07-15T07
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19 Modification 2016-07-15Ta7
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N*-ethyl-N*,3-diphenylpropane-1,3-diamine (7)
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[F-2.0E+07

Parameter Value
1 Data File 2mj-07-88/
Kame
2 Title zmj-07-88
3 Comment FROTON
4 Origin Bruker
BioSpin GmbH
5 Owner common
6 Site
T Spectrometer spect
8 Author
9 Salvent CDC13
10 Temperature 297.0
11 Pulse zg30
Sequence
12 Experiment 1D
13 Number of 8
Scans
14 Receiver 181
Gain
15 Relaxation 1. 0000
Delay

16 Pulse Width 13,5000
17 Acquisition 2.9999
Time

1B Acquisition 2016-08-15T2
Date 3:46:00

19 Modification 2016-08-15T2

Date 3:46:00
20 Speetrometer 400. 13
Frequency
21 Spectral B223.7
Widih
22 Lowest 1654.3
Frequency
23 Nucleus 1H
24 Acquired 24670
Size
25 Speetral 32768
Size
Parameter Value
1 Data File 2mj-07-88-C/
Name
2 Title 2mj-07-88-C
3 Comment test
4 Origin Bruker
BioSpin GubH
5 Owner o
6 Site
7 Spectrometer spect
8 Author
9 Solvent cocl3
10 Temperature 295.4
11 Pulse 2gpea0
Sequence

12 Experizent 1D

13 Number of 2345
Scans

14 Receiver Kt
Gain

15 Relaxation  1.0000
Delay

16 Pulse Width 9.8000

17 Acquisition 0.B803%

Time

18 Acquisition 2016-09-16T1
143045

Jate

19 ¥odification 2016-09-16T1
Date 9:44:00

20 Spectrometer 100.61
Frequency

21 Spectral 40760.9
Widih

22 Lowest 10320. 1
Frequency

23 Nucleus 130

24 Acquired 32768
e

30768




N-(3-(ethylamino)-1-phenylpropyl)-4-methylbenzenesulfonamide (8)
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Parameter Value
1 Data File  znj-07-112
Name
2 Title 2nj-07-112
3 Comment PROTON
4 Origin Bruker
BioSpin GubH
5 Owner common
6 Site
7 Spectrometer spect
8 Author
9 Solvent €De13
10 Temperature 297.1
11 Pulse 2830
Sequence
12 Experiment 1D
13 Number of 8
Scans
14 Receiver 101
Gain
15 Relaxation  1.0000
Delay
16 Pulse Width 13,7000
17 Acquisition 1.9999
Time
18 Acguisition 2016-10-08T0
Date 0:02:00
19 Modification 2016-10-08T0
Date 0:02:00
20 Spectrometer 400.13
Frequency
21 Spectral 8223.7
Width
22 Lowest -1640. 9
Frequency
23 Nucleus 1H
24 Acquired 16446
Size
25 Spectral 32768
Size
Farameter Value
1 Data File  zmj-07-112/
Name
2 Title 2mj-07-112
3 Comment C13CFD
4 Origin Bruker
BioSpin GmbH
5 Owner common
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDC1Y
10 Temperature 297.7
11 Pul se 2gpg30
Sequence
12 Experiment 1D
13 Number of 279
Scans
14 Receiver 203
Gain
15 Relaxation  1.0000
Delay
16 Pulse Width 12, 0000
17 Acquisition 0. 4588
Time
18 Acquisition 2016-10-08T0
Date 0:06:00
19 Modification 2016-10-08T0
Date 0:11:00
20 Spectrometer 100. 61
Frequency
21 Spectral 35714.3
Width
22 Lowest -7795.9
Frequency
23 Nucleus 13c
24 Acquired 16384
25 Spectral 32768

Size




9. Reference

(1) W. L. F. Armarego, C. L. L. Chai, Purification of Laboratory chemicals-Six Edition; Elsevier
Inc., London, 20009.

(2) A. Zwienak and A. Napieraj, Tetrahedron, 1996, 52, 8789.

(3) C.-Y. Zhou, S.-F. Zhu, L.-X. Wang and Q.-L. Zhou, J. Am. Chem. Soc., 2010, 132, 10955.

(4) J. H. Wynne, S. E. Price, J. R. Rorer and W. M. Stalick, Synth. Commun., 2003, 33, 341.

(5) Z. Cui, H.-J. Yu, R.-F. Yang, W.-Y. Gao, C.-G. Feng and G.-Q. Lin, J. Am. Chem. Soc., 2011,
133, 12394.

(6) T. Saitoh and J. Ichikawa, J. Am. Chem. Soc., 2005, 127, 9696.

(7) Y.H. Lv, Y. Y. Zheng, Y. Li, T. Xiong, J. P. Zhang, Q. Liu and Q. Zhang, Chem. Commun.,
2013, 49, 8866.

(8) Y. L. Wang, T. L. Liu, L. Y. Bu, J. F. Li, C. Yang, X. J. Li, Y. Yao and W. J. Yang, J. Phys.
Chem. C, 2012, 116, 15576.

(9) N. Takasu, K. Oisaki and M. Kanai, Org. Lett., 2013, 15, 1918.

S53



