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1. General information:  

All reactions were carried out with standard Schlenk techniques under an argon atmosphere. 

All the solvents were dried using standard procedure and distilled before use. All commercially 

available chemical resources were used as received. Reactions were monitored by thin layer 

chromatography (TLC) supplied by Yantai Jiangyou Silicon Material Company (China). 

Visualization was accomplished with UV light or basic aqueous potassium permangante 

(KMnO4). Chromatography was achieved using forced flow (flash chromatography) of the 

indicated solvent system on 300-400 mesh silica gel (Silicycle flash F60). Nuclear Magnetic 

Resonance (NMR) spectra were acquired on Agilent 400 or Bruker 400 instrument operating at 

400, 100 and 376 MHz for 
1
H, 

13
C and 

19
F, respectively. Chemical shifts are reported in δ ppm 

referenced to an internal SiMe4 standard (TMS: δ 0.000 ppm) for 
1
H NMR, CDCl3 (δ 77.16) for 

13
C NMR. Multiplicities are reported using the following abbreviations: s = singlet, d = doublet, 

t = triplet, q = quartet, quintet = quint, heptet = hept, m = multiplet, br = broad resonance. High-

resolution mass spectra (HRMS) and Low-resolution mass spectrometry (LRMS) were acquired 

through the National Center for Organic Mass Spectrometry in Shanghai, Shanghai Institute of 

Organic Chemistry (CAS) and determined on a Waters Micromass GCT Premie spectrometer. X-

ray photoelectron spectroscopy (XPS) was acquired through the large science instruments 

sharing platform of Shanghai University of Science and Technology and determined on 

ESCALAB 250Xi instrument for C, N. 

The enantiomerically pure diketone 1 was prepared according to the literatures.
1
 The N-

tosylarylimines (5a-f) were prepared according to the literatures.
2
  

 

2. Preparation of chiral diene ligand 4a-4f  

 

 The diketone 1 (0.83 g, 3.4 mmol, 1 eq.) was dissolved in THF (50 mL), then a solution of 

LiHMDS in THF (1.0 M, 12 mL, 3.5 eq.) was added dropwisely at -78 ℃. After stirring at -78 ℃ 

for 0.5 h, a solution of Comins reagent (4.7 g, 12 mmol, 3.5 eq.) in THF (25mL) was added 

dropwisely. After stirring at -78 ℃ for 1 h, the temperature was allowed to reach room 

temperature. After stirring at rt for 0.5 h, the solvent was removed. The reside was diluted with 

water and extracted with ethyl acetate. The organic layer was dried and concentrated under 

vacuum. The residue was purified by silica gel column chromatography (elute: hexane / EA = 

50:1) to afford ditriflate 3 (1.4 g, 80% yield) as colorless oil. [α]D
25

 +1.1 (c 1.15, CHCl3) for 99% 

ee. 
1
H NMR (400 MHz, CDCl3): δ 7.39 – 7.25 (m, 5H), 5.87 (dd, J = 5.6, 2.2 Hz, 2H), 3.74 (d, J 

= 13.3 Hz, 1H), 3.70 (d, J = 13.3 Hz, 1H), 3.45 (d, J = 5.4 Hz, 2H), 2.67 (dd, J = 17.9, 4.8 Hz, 

2H), 2.28 (dd, J = 18.0, 5.6 Hz, 2H). 
13

C NMR (100 MHz, CDCl3): δ 147.76, 136.85, 128.83, 

128.66, 128.64, 127.88, 118.53 (q, J = 318.7 Hz), 114.80, 55.93, 52.18, 26.28. 
19

F NMR (376 
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MHz, CDCl3): δ 73.89. ESI-MS: 507.9 [M+H]
+
. HRMS(ESI): m/z calcd for C17H16O6NF6S2 

[M+H]
+
 508.0318, found 508.0317. 

Under nitrogen, a mixture of arylboronic acid (4.0 mmol, 4.0 eq.), Pd(PPh3)4 (116 mg, 10 

mmol%), ditriflate 3 (0.51 mg, 1.0 mmol, 1.0 eq.), toluene (10 mL), EtOH (3.3 mL) and aqueous 

solution of Na2CO3 (1.2 M, 5.0 mL, 6 eq.) was heated at 80 ℃ overnight. The reaction was 

quenched with saturated NH4Cl. The mixture is extracted with ethyl acetate, washed with brine. 

The organic layer was dried and concentrated under vacuum. The residue was purified by silica 

gel column chromatography to afford chiral dienes 4. 
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(1R,5R)-9-Benzyl-2,6-diphenyl-9-azabicyclo[3.3.1]nona-2,6-diene (4a) 

 

[α]D
25

 +50.2 (c 1.00, CHCl3) for 99% ee. Light yellow oil. 
1
H NMR (400 MHz, CDCl3): δ 7.52 

– 7.44 (m, 2H), 7.40 – 7.34 (m, 2H), 7.30 (d, J = 4.2 Hz, 9H), 7.27 – 7.19 (m, 2H), 6.04 (dd, J = 

5.4, 2.3 Hz, 2H), 3.94 (d, J = 6.4 Hz, 2H), 3.90 (d, J = 13.5 Hz, 1H), 3.81 (d, J = 13.1 Hz, 1H), 

2.61 (dd, J = 18.1, 5.6 Hz, 2H), 1.91 (dd, J = 18.3, 5.2 Hz, 2H). 
13

C NMR (100 MHz, CDCl3): δ 

140.33, 139.29, 138.61, 129.18, 128.53, 128.49, 127.23, 127.13, 126.15, 121.19, 57.01, 52.12, 

28.12. ESI-MS: 364.2 [M+H]
+
. HRMS(DART): m/z calcd for C27H26N [M+H]

+
 364.2060, 

found 364.2053. HPLC: Chiralcel AD-H Column; detected at 254 nm; n-hexane / i-propanol = 

98/2; flow = 0.7 mL/min; Retention time: 6.7 min [(S, S)-4a], 8.6 min [(R, R)-4a]. 

 

 

  



S5 
 

(1R,5R)-9-Benzyl-2,6-bis(4-fluorophenyl)-9-azabicyclo[3.3.1]nona-2,6-diene (4b) 

 

[α]D
25

 +47.2 (c 1.07, CHCl3) for 99% ee. White solid. 
1
H NMR (400 MHz, CDCl3): δ 7.47 (d, J 

= 7.2 Hz, 2H), 7.41 – 7.33 (m, 2H), 7.33 – 7.27 (m, 1H), 7.27 – 7.19 (m, 4H), 7.05 – 6.92 (m, 

4H), 6.01 – 5.92 (m, 2H), 3.92 – 3.83 (m, 3H), 3.78 (d, J = 13.1 Hz, 1H), 2.59 (dd, J = 18.4, 6.2 

Hz, 2H), 1.86 (dd, J = 18.3, 5.1 Hz, 2H). 
13

C NMR (100 MHz, CDCl3): δ 162.18 (d, J = 246.0 

Hz), 139.18, 137.83, 136.41 (d, J = 3.4 Hz), 129.10, 128.54, 127.70 (d, J = 7.7 Hz), 127.31, 

121.06 (d, J = 1.4 Hz), 115.35 (d, J = 21.3 Hz), 56.99, 52.22, 27.99. 
19

F NMR (376 MHz, 

CDCl3): δ 115.71. ESI-MS: 400.2 [M+H]
+
. HRMS(DART): m/z calcd for C27H24NF2 [M+H]

+
 

400.1871, found 400.1862. HPLC: Chiralcel AD-H Column; detected at 254 nm; n-hexane / i-

propanol = 98/2; flow = 0.7 mL/min; Retention time: 8.0 min [(S, S)-4b], 9.9 min [(R, R)-4b]. 
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(1R,5R)-9-Benzyl-2,6-bis(4-methoxyphenyl)-9-azabicyclo[3.3.1]nona-2,6-die (4c) 

 

[α]D
25

 +28.1 (c 1.20, CHCl3) for 99% ee. Dark yellow solid. 
1
H NMR (400 MHz, CDCl3): δ 

7.47 (d, J = 7.2 Hz, 2H), 7.38 – 7.31 (m, 2H), 7.31 – 7.25 (m, 1H), 7.22 (d, J = 8.7 Hz, 4H), 6.83 

(d, J = 8.7 Hz, 4H), 5.94 (dd, J = 5.3, 2.3 Hz, 2H), 3.91 – 3.79 (m, 4H), 3.77 (s, 6H), 2.59 (dd, J 

= 17.9, 5.7 Hz, 2H), 1.89 (dd, J = 18.2, 5.3 Hz, 2H). 
13

C NMR (100 MHz, CDCl3): δ 158.80, 

139.40, 137.86, 132.90, 129.13, 128.42, 127.13, 127.08, 119.57, 113.84, 56.97, 55.32, 52.12, 

28.10. ESI-MS: 424.2 [M+H]
+
. HRMS(ESI): m/z calcd for C29H30O2N [M+H]

+
 424.2271, found 

424.2271. HPLC: Chiralcel AD-H Column; detected at 254 nm; n-hexane / i-propanol = 98/2; 

flow = 0.7 mL/min; Retention time: 14.3 min [(S, S)-4c], 23.5 min [(R, R)- 4c]. 
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(1R,5R)-9-Benzyl-2,6-bis(3,5-dimethylphenyl)-9-azabicyclo[3.3.1]nona-2,6-diene (4d) 

 

[α]D
25

 +68.8 (c 1.00, CHCl3) for 99% ee. White solid. 
1
H NMR (400 MHz, CDCl3): δ 7.49 (d, J 

= 7.1 Hz, 2H), 7.40 – 7.33 (m, 2H), 7.33 – 7.26 (m, 1H), 6.91 (s, 4H), 6.88 (s, 2H), 5.98 (dd, J = 

4.8, 1.8 Hz, 2H), 3.93 – 3.68 (m, 4H), 2.58 (dd, J = 18.0, 5.6 Hz, 2H), 2.29 (s, 12H), 1.89 (dd, J 

= 18.3, 5.3 Hz, 2H). 
13

C NMR (100 MHz, CDCl3): δ 140.56, 139.48, 138.84, 137.85, 129.25, 

128.78, 128.41, 127.17, 124.15, 120.88, 56.98, 52.31, 28.15, 21.53. ESI-MS: 420.2 [M+H]
+
. 

HRMS(ESI): m/z calcd for C31H34N [M+H]
+
 420.2686, found 420.2685. HPLC: Chiralcel AD-

H Column; detected at 254 nm; n-hexane / i-propanol = 99/1; flow = 0.7 mL/min; Retention time: 

5.7 min [(S, S)-4d], 6.8 min [(R, R)- 4d]. 

 



S8 
 

(1R,5R)-9-Benzyl-2,6-di(naphthalen-1-yl)-9-azabicyclo[3.3.1]nona-2,6-diene (4e) 

 

[α]D
25

 +108.2 (c 1.13, CHCl3) for 99% ee. White solid. 
1
H NMR (400 MHz, CDCl3): δ 8.18 (d, 

J = 7.7 Hz, 2H), 7.84 (d, J = 7.1 Hz, 2H), 7.76 (d, J = 8.1 Hz, 2H), 7.64 (d, J = 7.3 Hz, 2H), 7.54 

– 7.42 (m, 6H), 7.42 – 7.35 (m, 2H), 7.35 – 7.24 (m, 3H), 5.89 (d, J = 3.6 Hz, 2H), 4.14 (d, J = 

13.5 Hz, 1H), 4.05 (d, J = 13.5 Hz, 1H), 3.82 (d, J = 5.7 Hz, 2H), 2.51 (dd, J = 17.9, 4.8 Hz, 2H), 

1.96 (dd, J = 18.1, 4.9 Hz, 12H). 
13

C NMR (100 MHz, CDCl3): δ 140.34, 139.17, 133.91, 132.41, 

128.87, 128.50, 128.43, 127.46, 127.26, 126.42, 125.97, 125.88, 125.88, 125.84, 125.45, 124.18, 

57.14, 55.42, 27.01. DART-MS: 464.2 [M+H]
+
. HRMS(DART): m/z calcd for C35H30N 

[M+H]
+
 464.2373, found 464.2374. HPLC: Chiralcel AD-H Column; detected at 254 nm; n-

hexane / i-propanol = 98/2; flow = 0.7 mL/min; Retention time: 6.7 min [(S, S)-4e], 8.0 min [(R, 

R)- 4e]. 
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(1R,5R)-9-Benzyl-2,6-di(naphthalen-2-yl)-9-azabicyclo[3.3.1]nona-2,6-diene (4f) 

 

[α]D
25

 -91.7 (c 1.00, CHCl3) for 99% ee. White solid. 
1
H NMR (400 MHz, CDCl3): δ 7.84 – 

7.74 (m, 6H), 7.71 (s, 2H), 7.58 – 7.50 (m, 4H), 7.49 – 7.38 (m, 6H), 7.38 – 7.31 (m, 1H), 6.22 

(dd, J = 5.3, 2.3 Hz, 2H), 4.15 (d, J = 6.2 Hz, 2H), 4.01 (d, J = 13.1 Hz, 1H), 3.91 (d, J = 13.1 Hz, 

1H), 2.74 (dd, J = 18.6, 6.3 Hz, 2H), 2.05 (dd, J = 18.4, 5.3 Hz, 2H). 
13

C NMR (100 MHz, 

CDCl3): δ 138.33, 137.39, 133.61, 132.73, 129.38, 128.59, 128.19, 128.11, 127.66, 127.43, 

126.28, 125.83, 124.73, 124.46, 121.94, 57.07, 52.11, 28.44. (one carbon signal overlapped) 

DART-MS: 464.2 [M+H]
+
. HRMS(DART): m/z calcd for C35H30N [M+H]

+
 464.2373, found 

464.2369. HPLC: Chiralcel AS-H Column; detected at 254 nm; n-hexane / i-propanol = 99/1; 

flow = 0.7 mL/min; Retention time: 8.6 min [(S, S)-4f], 10.1 min [(R, R)- 4f]. 
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3. General procedure for asymmetric rhodium-catalyzed arylation of N-tosylarylimines 

Under nitrogen, to a Schlenk flask charged with N-tosylarylimine 5 (0.20 mmol, 1.0 eq.), 

arylboronic acid (0.40 mmol, 2.0 eq.), [RhCl(C2H4)2]2 (2.0 mg, 0.0050 mmol, 2.5 mol%), chiral 

diene ligand 4f (4.6 mg, 0.010 mmol, 5.0 mol%), KF (26 mg, 0.44 mmol, 2.2 eq.) was added 2.0 

mL of toluene and 0.40 mL of water. The mixture was heated to 30 ℃ and stirred for 2 h. The 

solvent was removed and the residue was purified by silica gel column chromatography to afford 

the desired diarylmethylamine product 6. 
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4. Characterization of the obtained products 6a-6f 

(S)-N-((4-methoxyphenyl)(phenyl)methyl)-4-methylbenzenesulfonamide (6a)
3
 

 
[α]D

25
 -24.6 (c 1.07, CHCl3) for 96% ee [lit. [α]D

20
 -19.7 (c 1.03, CHCl3) for 99% ee in the S-

isomer; J. Am. Chem. Soc. 2004, 126, 13584.]. White solid. 
1
H NMR (400 MHz, CDCl3): δ 7.54 

(d, J = 8.2 Hz, 2H), 7.21 – 7.15 (m, 2H), 7.14 – 7.05 (m, 4H), 6.99 (d, J = 8.6 Hz, 2H), 6.70 (d, J 

= 8.7 Hz, 2H), 5.51 (d, J = 7.3 Hz, 1H), 5.44 (d, J = 7.3 Hz, 1H), 3.72 (s, 3H), 2.36 (s, 3H). ESI-

MS: 197.1 [M+H-TsNH2]
+
, 390.0 [M+Na]

+
, 406.1 [M+K]

+
. HPLC: Chiralcel PC-H Column; 

detected at 200 nm; n-hexane / i-propanol = 70/30; flow = 0.7 mL/min; Retention time: 24.3 min 

[(S)-6a], 27.1 min [(R)- 6a]. 
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(S)-4-methyl-N-(phenyl(p-tolyl)methyl)benzenesulfonamide (6b)
4
 

 
[α]D

25
 -10.6 (c 1.27, CHCl3) for 96% ee [lit. [α]D

20
 +12.7 (c 0.97, CHCl3) for 99% ee in the R-

isomer; J. Am. Chem. Soc. 2007, 129, 5336.]. White solid. 
1
H NMR (400 MHz, CDCl3): δ 7.55 

(d, J = 8.1 Hz, 2H), 7.21 – 7.15 (m, 3H), 7.14 – 7.06 (m, 4H), 7.02 – 6.93 (m, 4H), 5.51 (d, J = 

7.2 Hz, 1H), 5.28 (d, J = 7.2 Hz, 1H), 2.37 (s, 3H), 2.27 (s, 3H). 
13

C NMR (100 MHz, CDCl3): δ 

143.22, 140.81, 137.77, 137.48, 137.41, 129.43, 129.31, 128.59, 127.55, 127.41, 127.39, 127.32, 

61.22, 21.59, 21.14. ESI-MS: 181.1 [M+H-TsNH2]
+
, 374.0 [M+Na]

+
. HPLC: Chiralcel OD-H 

Column; detected at 224 nm; n-hexane / i-propanol = 70/30; flow = 0.7 mL/min; Retention time: 

6.8 min [(S)-6b], 8.0 min [(R)-6b]. 
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(S)-N-((4-methoxyphenyl)(p-tolyl)methyl)-4-methylbenzenesulfonamide (6c)
4
 

 
[α]D

25
 -6.8 (c 1.07, CHCl3) for 96% ee [lit. [α]D

20
 -7.5 (c 1.03, CHCl3) for 98% ee in the S-isomer; 

J. Am. Chem. Soc. 2007, 129, 5336.]. White solid. 
1
H NMR (400 MHz, CDCl3): δ 7.53 (d, J = 

8.3 Hz, 2H), 7.10 (d, J = 8.1 Hz, 2H), 7.02 – 6.93 (m, 6H), 6.69 (d, J = 8.7 Hz, 2H), 5.50 – 5.40 

(m, 2H), 3.72 (s, 3H), 2.36 (s, 3H), 2.26 (s, 3H). 
13

C NMR (100 MHz, CDCl3): δ 158.92, 143.05, 

137.98, 137.58, 137.16, 133.06, 129.35, 129.20, 128.62, 127.27, 113.88, 60.69, 55.30, 21.53, 

21.08. ESI-MS: 211.1 [M+H-TsNH2]
+
, 404.0 [M+Na]

+
. HPLC: Chiralcel OD-H Column; 

detected at 214 nm; n-hexane / i-propanol = 70/30; flow = 0.7 mL/min; Retention time: 9.0 min 

[(S)-6c], 9.7 min [(R)- 6c]. 
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(S)-N-((4-methoxyphenyl)(4-(trifluoromethyl)phenyl)methyl)-4-methylbenzenesulfonamide 

(6d)
5
 

 
[α]D

25
 -20.6 (c 1.00, CHCl3) for 90% ee [lit. [α]D

27
 -26.6 (c 1.03, CHCl3) for 94% ee in the S-

isomer; Org. Lett. 2010, 17, 3820.]. White solid. 
1
H NMR (400 MHz, CDCl3): δ 7.53 (d, J = 8.1 

Hz, 2H), 7.43 (d, J = 8.1 Hz, 2H), 7.29 – 7.21 (m, 2H), 7.13 (d, J = 8.0 Hz, 2H), 6.94 (d, J = 8.6 

Hz, 2H), 6.74 (d, J = 8.6 Hz, 2H), 5.56 (d, J = 6.9 Hz, 1H), 5.31 – 5.17 (m, 1H), 3.75 (s, 3H), 

2.37 (s, 3H). ESI-MS: 265.0 [M+H-TsNH2]
+
, 458.0 [M+Na]

+
. HPLC: Chiralcel OD-H Column; 

detected at 214 nm; n-hexane / i-propanol = 70/30; flow = 0.7 mL/min; Retention time: 9.8 min 

[(S)-6d], 10.9 min [(R)- 6d]. 
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(R)-N-((4-bromophenyl)(4-methoxyphenyl)methyl)-4-methylbenzenesulfonamide (6e) 

 
[α]D

25
 -9.9 (c 1.27, CHCl3) for 97%ee. White solid. 

1
H NMR (400 MHz, CDCl3): δ 7.52 (d, J = 

8.3 Hz, 2H), 7.29 (d, J = 8.5 Hz, 2H), 7.11 (d, J = 8.0 Hz, 2H), 6.99 (d, J = 8.3 Hz, 2H), 6.94 (d, 

J = 8.6 Hz, 2H), 6.70 (d, J = 8.7 Hz, 2H), 5.65 (d, J = 7.5 Hz, 1H), 5.45 (d, J = 7.5 Hz, 1H), 3.72 

(s, 3H), 2.38 (s, 3H). 
13

C NMR (100 MHz, CDCl3): δ 159.17, 143.41, 139.90, 137.33, 132.29, 

131.55, 129.47, 129.16, 128.62, 127.23, 121.45, 114.10, 60.39, 55.34, 21.58. ESI-MS: 468.0 

[M+Na]
+
. HRMS(ESI): m/z calcd for C22H20O3NBrNaS [M+Na]

+
 468.0239, found 468.0246. 

HPLC: Chiralcel OD-H Column; detected at 205 nm; n-hexane / i-propanol = 70/30; flow = 0.7 

mL/min; Retention time: 10.3 min [(R)-6e], 11.8 min [(S)- 6e]. 
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(R)-N-((4-methoxyphenyl)(naphthalen-2-yl)methyl)-4-methylbenzenesulfonamide (6f)
6
 

 
[α]D

25
 -2.5 (c 1.27, CHCl3) for 97% ee [lit. [α]D

20
 +8.1 (c 0.55, CHCl3) for 98% ee in the S-

isomer; RSC Adv. 2019, 9, 25377.]. White solid. 
1
H NMR (400 MHz, CDCl3): δ 7.76 – 7.68 (m, 

1H), 7.66 – 7.57 (m, 2H), 7.55 – 7.46 (m, 3H), 7.45 – 7.37 (m, 2H), 7.17 (d, J = 8.4 Hz, 1H), 

7.03 (d, J = 8.5 Hz, 2H), 6.97 (d, J = 7.9 Hz, 2H), 6.70 (d, J = 8.5 Hz, 2H), 5.68 (d, J = 7.6 Hz, 

1H), 5.60 (d, J = 7.6 Hz, 1H), 3.71 (s, 3H), 2.22 (s, 3H). ESI-MS: 247.1 [M+H-TsNH2]
+
, 440.0 

[M+Na]
+
. HPLC: Chiralcel OD-H Column; detected at 214 nm; n-hexane / i-propanol = 75/25; 

flow = 0.7 mL/min; Retention time: 12.3 min [(R)-6f], 17.0 min [(S)- 6f]. 
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5. General procedure for the immobilization of ligand with silica 

 

Under nitrogen, a mixture of 4f (107 mg, 0.23 mmol, 1.0 eq.) and ACE-Cl (0.50 mL, 4.6 

mmol 20 eq.) was heated at 80 ℃ overnight. After 4 mL MeOH was added, the mixture was 

heated at 70 ℃ for 4 h. The solvent was dried and concentrated under vacuum. The residue was 

purified by silica gel column chromatography to afford 81 mg amine 7 (94% yield). 
1
H NMR 

(400 MHz, CDCl3): δ 7.89 – 7.67 (m, 8H), 7.55 (d, J = 8.8 Hz, 2H), 7.50 – 7.39 (m, 4H), 6.20 

(dd, J = 5.5, 2.3 Hz, 2H), 4.60 (d, J = 6.3 Hz, 2H), 2.81 (dd, J = 18.6, 6.4 Hz, 2H), 2.20 (dd, J = 

18.5, 5.5 Hz, 2H). 
13

C NMR (100 MHz, CDCl3): δ 138.88, 136.45, 133.59, 132.84, 128.26, 

128.25, 127.66, 126.38, 126.01, 124.49, 124.45, 121.86, 47.27, 30.65. ESI-MS: 374.1 [M+H]
+
. 

HRMS(ESI): m/z calcd for C35H30N [M+H]
+
 374.1903, found 374.1902.  

Under nitrogen, a solution of 3-Isocyanatopropyltriethoxysilane (52 mL, 0.21 mmol, 1.05 eq.) 

in THF was added dropwise to a solution of 7 (75 mg, 0.20 mmol, 1.0 eq.) in THF. The mixture 

was stirred at rt for 0.5 h, and then it was heated at 70 ℃ for 2 h. The solvent was dried and 

concentrated under vacuum to get the crude siloxane. And then it was added to a suspension of 

1g silica (100-200 mesh) in 10 mL of toluene and the resulting mixture was refluxed for 2 h. The 

resulting silica-L was washed with toluene, dried under reduced pressure, and stored under an 

inert atmosphere. Elemental Analysis: C 4.90%, N 0.32%. FT-IR(KBr): v(C=O) 1632 cm
-1

, 

v(N-H) 1538 cm
-1

. 

 

6. The rhodium-catalyzed arylation of N-tosylarylimines with silica-L 

 

Under nitrogen, to a Schlenk flask charged with N-tosylarylimine 5 (0.20 mmol, 1.0 eq.), 

arylboronic acid (0.40 mmol, 2.0 eq.), [RhCl(C2H4)2]2 (3.9 mg, 0.010 mmol, 5 mol%), 

immobilized ligand Silica-L (102 mg, 0.012 mmol, 6 mol%, 0.114 mmol/g), KF (26 mg, 0.44 

mmol, 2.2 eq.) was added 1.0 mL of toluene and 1.0 mL of water. The mixture was heated to 50 ℃ 

and stirred for 3 h. The mixture was filtered under vacuum and washed with ethanol. The solvent 

of filtrate was removed and the residue was purified by silica gel column chromatography to 

afford the desired diarylmethylamine product 6. The filter cake was dried under vacuum and 

used as recovered catalyst for the next run reaction. 
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 (S)-N-((4-methoxyphenyl)(phenyl)methyl)-4-methylbenzenesulfonamide (6a) 

 
HPLC: Chiralcel OD-H Column; detected at 214 nm; n-hexane / i-propanol = 70/30; flow = 0.7 

mL/min; Retention time: 8.45 min [(S)-6a], 10.70 min [(R)- 6a]. 
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(S)-4-methyl-N-(phenyl(p-tolyl)methyl)benzenesulfonamide (6b) 

 
HPLC: Chiralpak OJ-3 Column; detected at 224 nm; n-hexane / i-propanol = 70/30; flow = 0.5 

mL/min; Retention time: 9.5 min [(R)-6b], 11.2 min [(S)-6b]. 
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(S)-N-((4-methoxyphenyl)(4-(trifluoromethyl)phenyl)methyl)-4-methylbenzenesulfonamide 

(6d) 

 
HPLC: Chiralpak IB-3 Column; detected at 214 nm; n-hexane / i-propanol = 70/30; flow = 0.5 

mL/min; Retention time: 9.5 min [(S)-6d], 11.5 min [(R)- 6d]. 
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8.  
1
H, 

13
C and 

19
F NMR spectra of compounds 3, 4, 6 and 7

 

3, 1H NMR 

3, 13C NMR 
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3, 19F NMR 
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4a, 13C NMR 

4a, 1H NMR 
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4b, 1H NMR 

4b, 13C NMR 
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4b, 19F NMR 
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4c, 1H NMR 

4c, 13C NMR 
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4d, 1H NMR 

4d, 13C NMR 
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4e, 1H NMR 

4e, 13C NMR 
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4f, 1H NMR 

4f, 13C NMR 
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6a, 1H NMR 

6b, 1H NMR 
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6c, 1H NMR 

6c, 13C NMR 
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6d, 1H NMR 

6e, 1H NMR 
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6f, 1H NMR 
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7, 1H NMR 

7, 13C NMR 


