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1. Experimental details of the condition optimization  

 

Table S1. Nucleophiles optimization
a
 

 

 

NuH: 

N

O
SH

yield: 54%b

er: 72:28

N SH

yield: 88%
er: 63:37

SH

MeO

O

OEt

O

NR NRtrace

H
N O

yield: 18%

N

OH

N NH2

NR

NR

N

N SH

yield: 17%

HN

N N
H

N

S

N

H
N

SH

NR trace
yield: 56%c

er: 64.5:35.5

N N

S

SH

NH2

 
a 
Isolated yield. 

b
 Run at 22 

o
C. 

c 
2.5 mol% catalyst 2 was used.  
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Table S2. Temperature optimization
a 

 

 

 

 

  

entry temp (
o
C) x yield (%) er 

1
b
 25 2.5 99 82.5: 17.5 

2 0 2 57 69.5:30.5 

3 10 2 88 85.5:14.5 

4 15 2 93 86.5:13.5 

5 20 2 94 86:14 

6 25 2 99 85.5:14.5 

7 15 5 99 89.5:10.5 

a 
Isolated yield. 

b
 PhNH

i
Pr was not added.  
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Table S3. Epoxides and temperature optimization
a
 

 

 

 

entry epoxide temp (
o
C) yield (%) er 

1 
 

15 trace / 

30 54, 73
b
 

80:20, 

81.5:18.5
b
 

40 72 74:26 

55 98 70.5:29.5 

2 
 

15 74
c
 87:13

c
 

30 94
b
 84:16

b
 

3 
 

15 42 74.5:25.5 

30 84, 80
b
 

85:15, 

86.5:13.5
b
 

40 67 82.5:17.5 

55 58 73.5:26.5 

4 
 

15 32 65:35 

30 93
b
 81.5:18.5

b
 

40 76 77:23 

5 
 

15 7 70:30 

30 62
b, d
 68:32

b, d
 

55 62 59:41 

6
e, f
 

 

15 1 74:26 

30 49 89:11 

40 58 81.5:18.5 

55 53 78:22 
a
 Isolated yield. 

b
 10 mol % catalyst loading. 

c
 15 mol % catalyst loading. 

d
 Reaction time: 24 

h. 
e
 2.2 eq of thiol was used. 

f
 Structure of product:  
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2. NMR copies of all compounds 

 

Figure S1. 
1
H NMR spectrum of Catalyst 1 in CDCl3 

 

 

Figure S2. 
1
H NMR spectrum of Catalyst 2 in CDCl3 
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Figure S3. 
13
C NMR spectrum of Catalyst 2 in CDCl3 
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Figure S4. 
1
H NMR spectrum of 2b in DMSO-d6 

 

Figure S5. 
1
H NMR spectrum of 2c in DMSO-d6 
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Figure S6. 
13
C NMR spectrum of 2c in DMSO-d6 

 

Figure S7. 
1
H NMR spectrum of 2d in DMSO-d6 
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Figure S8. 
1
H NMR spectrum of 2e in DMSO-d6 

 

Figure S9. 
1
H NMR spectrum of 2f in DMSO-d6 
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Figure S10. 
1
H NMR spectrum of 2g in DMSO-d6 

 

Figure S11. 
1
H NMR spectrum of 2h in DMSO-d6 
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Figure S12. 
1
H NMR spectrum of 2i in DMSO-d6 

 

Figure S13. 
1
H NMR spectrum of 2j in DMSO-d6 
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Figure S14. 
1
H NMR spectrum of 3a in CDCl3 

 

Figure S15. 
1
H NMR spectrum of 3b in CDCl3 
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Figure S16. 
1
H NMR spectrum of 3c in CDCl3 

 

 

Figure S17. 
13
C NMR spectrum of 3c in CDCl3 
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Figure S18. 
1
H NMR spectrum of 3d in CDCl3 

 

Figure S19. 
13
C NMR spectrum of 3d in CDCl3 
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Figure S20. 
1
H NMR spectrum of 3e in CDCl3 

 

Figure S21. 
13
C NMR spectrum of 3e in CDCl3 
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Figure S22. 
1
H NMR spectrum of 3f in CDCl3 
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Figure S23. 
1
H NMR spectrum of 3g in CDCl3 

 

 

Figure S24. 
13
C NMR spectrum of 3g in CDCl3 
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Figure S25. 
1
H NMR spectrum of 3h in CDCl3 

 

Figure S26. 
13
C NMR spectrum of 3h in CDCl3 
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Figure S27. 
1
H NMR spectrum of 3i in CDCl3 

 

Figure S28. 
13
C NMR spectrum of 3i in CDCl3 
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Figure S29. 
1
H NMR spectrum of 3j in CDCl3 

 

Figure S30. 
13
C NMR spectrum of 3j in CDCl3 
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Figure S31. 
1
H NMR spectrum of 3k in CDCl3 

 

Figure S32. 
13
C NMR spectrum of 3k in CDCl3 

 

  



S22 

 

 

Figure S33. 
1
H NMR spectrum of 3l in CDCl3 

 

Figure S34. 
13
C NMR spectrum of 3l in CDCl3 
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Figure S35. 
1
H NMR spectrum of 3m in CDCl3 

 

Figure S36. 
13
C NMR spectrum of 3m in CDCl3 
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Figure S37. 
1
H NMR spectrum of 3n in CDCl3 

 

 

Figure S38. 
13
C NMR spectrum of 3n in CDCl3 
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Figure S39. 
1
H NMR spectrum of 3o in CDCl3 

 

Figure S40. 
13
C NMR spectrum of 3o in CDCl3 
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Figure S41. 
1
H NMR spectrum of 3p in CDCl3 

 

Figure S42. 
13
C NMR spectrum of 3p in CDCl3 
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Figure S43. 
1
H NMR spectrum of 3q in CDCl3 

 

Figure S44. 
13
C NMR spectrum of 3q in CDCl3 
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3. HPLC copies of products 

AD-H, iPrOH/Hex 10/90, flow rate = 1.0 mL/min 

 

 

 

 

 

 

Figure S45. HPLC copies of compound rac-3a 

 

 

Figure S46. HPLC copies of compound 3a 

Peak  Ret. Time  Type    Width       Area          Height         Area 

Peak  Ret. Time  Type   Width      Area        Height        Area 

(±)-3a 

3a 
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AD-H, iPrOH/Hex 10/90, flow rate = 1.0 mL/min 

 

  

Figure S47. HPLC copies of compound rac-3b 

 

 

 

 

 

 

Figure S48. HPLC copies of compound 3b 

Peak  Ret. Time  Type  Width      Area        Height        Area 

Peak  Ret. Time  Type    Width       Area          Height         Area 

(±)-3b 

3b 
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AD-H, iPrOH/Hex 10/90, flow rate = 1.0 mL/min 

 

 

 

 

 

 

Figure S49. HPLC copies of compound rac-3c 

 

 

 

 

 

 

 

Figure S50. HPLC copies of compound 3c 

Peak  Ret. Time  Type   Width      Area       Height        Area 

Peak  Ret. Time  Type  Width      Area        Height        Area 

(±)-3c 

3c 
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AD-H, iPrOH/Hex 10/90, flow rate = 1.0 mL/min 

 

 

 

 

 

Figure S51. HPLC copies of compound rac-3d 

 

 

 

 

 

Figure S52. HPLC copies of compound 3d 

 

Peak  Ret. Time  Type   Width      Area        Height        Area 

Peak  Ret. Time  Type   Width     Area        Height        Area 

(±)-3d 

3d 
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AD-H, iPrOH/Hex 10/90, flow rate = 1.0 mL/min 

 

 

 

 

 

 

Figure S53. HPLC copies of compound rac-3e 

 

 

 

 

 

 

 

Figure S54. HPLC copies of compound 3e 

Peak  Ret. Time  Type   Width      Area        Height        Area 

Peak  Ret. Time  Type   Width      Area        Height        Area 

(±)-3e 

3e 
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AD-H, iPrOH/Hex 10/90, flow rate = 1.0 mL/min 

 

 

 

 

 

 

Figure S55. HPLC copies of compound rac-3f 

 

 

 

 

 

 

 

Figure S56. HPLC copies of compound 3f 

Peak  Ret. Time  Type   Width      Area         Height        Area 

Peak  Ret. Time  Type   Width     Area        Height        Area 

(±)-3f 

3f 
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AD-H, iPrOH/Hex 10/90, flow rate = 1.0 mL/min 

 

 

 

 

 

 

Figure S57. HPLC copies of compound rac-3g 

 

 

 

 

 

 

 

Figure S58. HPLC copies of compound 3g 

Peak  Ret. Time  Type   Width     Area        Height        Area 

Peak  Ret. Time  Type   Width      Area        Height        Area 

(±)-3g 

3g 
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AD-H, iPrOH/Hex 10/90, flow rate = 1.0 mL/min 

 

 

 

 

 

 

Figure S59. HPLC copies of compound rac-3h 

 

 

 

 

 

 

 

Figure S60. HPLC copies of compound 3h 

Peak  Ret. Time  Type   Width      Area         Height        Area 

Peak  Ret. Time  Type    Width      Area         Height         Area 

(±)-3h 

3h 
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AD-H, iPrOH/Hex 20/80, flow rate = 1.0 mL/min 

 

 

 

 

 

 

Figure S61. HPLC copies of compound rac-3i 

 

 

 

 

 

 

 

Figure S62. HPLC copies of compound 3i 

Peak  Ret. Time  Type   Width     Area        Height       Area 

Peak  Ret. Time  Type   Width      Area        Height        Area 

(±)-3i 

3i 
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AD-H, iPrOH/Hex 30/70, flow rate = 1.0 mL/min 

 

 

 

 

 

 

Figure S63. HPLC copies of compound rac-3j 

 

 

 

 

 

 

 

Figure S64. HPLC copies of compound 3j 

Peak  Ret. Time  Type   Width      Area         Height        Area 

Peak  Ret. Time  Type   Width      Area        Height        Area 

(±)-3j 

3j 
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AD-H, iPrOH/Hex 10/90, flow rate = 1.0 mL/min 

 

Figure S65. HPLC copies of compound rac-3k 

 

  

Figure S66. HPLC copies of compound 3k 

Peak  Ret. Time  Type   Width       Area         Height         Area 

Peak  Ret. Time  Type     Width       Area          Height         Area 

(±)-3k 

3k 
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AD-H, iPrOH/Hex 10/90, flow rate = 1.0 mL/min 

 

Figure S67. HPLC copies of compound rac-3l 

 

 
Figure S68. HPLC copies of compound 3l 

Peak  Ret. Time  Type    Width       Area         Height          Area 

Peak  Ret. Time  Type     Width       Area         Height         Area 

(±)-3l 

3l 



S40 

 

AD-H, iPrOH/Hex 10/90, flow rate = 1.0 mL/min 

 

 

 

 

 

 

Figure S69. HPLC copies of compound rac-3m 

 

 

Figure S70. HPLC copies of compound 3m 

Peak  Ret. Time  Type   Width     Area        Height        Area 

Peak  Ret. Time  Type    Width       Area        Height          Area 

(±)-3m 

3m 
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AD-H, iPrOH/Hex 10/90, flow rate = 1.0 mL/min 

 

 

 

 

 

 

Figure S71. HPLC copies of compound rac-3n 

 

 

Figure S72. HPLC copies of compound 3n 

Peak  Ret. Time  Type   Width      Area         Height        Area 

Peak  Ret. Time  Type    Width      Area         Height         Area 

(±)-3n 

3n 
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AD-H, iPrOH/Hex 10/90, flow rate = 1.0 mL/min 

 

 

 

 

 

 

Figure S73. HPLC copies of compound rac-3o 

 

 

Figure S74. HPLC copies of compound 3o 

Peak  Ret. Time  Type   Width     Area        Height        Area 

Peak  Ret. Time  Type   Width      Area         Height         Area 

(±)-3o 

3o 
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Rac-3p, AD-H, iPrOH/Hex 10/90, flow rate = 1.0 mL/min 

 

Figure S75. HPLC copies of compound rac-3p 

 

 

Figure S76. HPLC copies of compound 3p 

Peak  Ret. Time  Type    Width       Area         Height         Area 

Peak  Ret. Time  Type     Width      Area         Height         Area 

(±)-3p 

3p 
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AS-H, iPrOH/Hex 20/80, flow rate = 1.0 mL/min 

 

 

 

 

 

 

Figure S77. HPLC copies of compound rac-3q 

 

 

Figure S78. HPLC copies of compound 3q 

Peak  Ret. Time  Type   Width      Area        Height        Area 

Peak  Ret. Time  Type    Width       Area         Height         Area 

(±)-3q 

3q 


