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Part I Experimental Section 

1.1 Optimization of reaction conditions 

Table S1. The effects of halogen sources and oxidants on the oxidative C-H amination 

process.
a
 

 

entry Halogen sources oxidant yield (%)
 b

 ee (%) 
c
 

1
 
 KBr TBHP trace n.d. 

2 (n-Bu)4NI TBHP 76 94 

3 NaI TBHP 37 93 

4 KI TBHP 94 95 

5 NIS TBHP trace n.d. 

6 KI PhIO trace n.d. 

7 KI PhI(OAc)2 35 90 
a
 The reaction of 3aa (0.1 mmol), halogen sources (0.2 mmol) with oxidants (0.3 mmol) was 

performed in the presence of CuBr2 (10 mol %) in THF (1.0 mL) at room temperature for 4 h. 
b
 

Yield of isolated product. 
c
 The ee value of the product was determined by HPLC on a chiral 

stationary phase.  

 

1.2 Mechanism study on the intramolecular C-H amination 

Control experiments: 

 

First, the racemic methylated Mannich product 3 was prepared according to the previously 

reported method.
1
 To the mixture of 3 (75 mg, 0.2 mmol) and KI (64 mg, 0.4 mmol) in 2 mL THF, 

was added CuBr2 (4.4 mg, 0.02 mmol). After stiring the mixture at room temperature for 30 

minutes, the oxidant TBHP (109 μL, 5.5 mol/L in n-decane) was added in portions during 4 hours. 

After completion of the reaction (monitored by TLC), the solvent was evaporated in vacuo. 

Purification of the residue by column chromatography (PE/EA = 8/1-4/1) afforded an iodinated 

intermediate 6a in 84% yield with 12/1 dr. 
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To the mixture of 3aa (36 mg, 0.1 mmol) and KI (32 mg, 0.2 mmol) in 1 mL THF, was added 

CuBr2 (2.2 mg, 0.01 mmol) and TEMPO (47 mg, 0.3 mmol). After stiring the mixture at room 

temperature for 30 minutes, the oxidant TBHP (55 μL, 5.5 mol/L in n-decane) was added in 

portions during 4 hours. After completion of the reaction (monitored by TLC), the solvent was 

evaporated in vacuo. Purification of the residue by column chromatography (PE/EA = 8/1-4/1) 

afforded the product 4aa in 92% yield. 

 

The coordination between CuBr2 and Mannich product 3aa:  

           

Figure S1. 3aa in THF               Figure S2. CuBr2 and 3aa in THF 

As shown in the above figures, an obvious change in the solution color was detected. This 

observation suggested the coordination between CuBr2 and Mannich product 3aa. This 

coordination interaction was considered as an important role in inhibiting the racemization of the 

Mannich product 3aa and the further iodination of the aziridine product 4aa. 
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1.3 Determination of absolute configuration of the aziridine products 

5aa 

 

 
 

Chemical formula C18H14INO5S 

Formula weight 483.26 

Space group P212121 

Z 4 

a, Å 7.2554 

b, Å 15.7659 

c, Å 16.4944 

α, 
o
 90.00 

β, 
o
 90.00 

γ, 
o
 90.00 

V, Å
3
 1886.76 

T,K 291 (2) 

ρ, g/cm
3
 1.701 

Reflections collected / unique: 4432/3082 (Rint = 0.0616), number of observations [I > 2 σ (I)]  

2990, parameters 236. Final R indices [I > 2 σ (I)]: R1 = 0.0842, wR2 = 0.2177; R indices (all data): 

R1 = 0.0852, wR2 = 0.2203; Flack parameter = 0.005(12). 

 

Table S2 Crystal data and structure refinement for 5aa.  

Identification code  5aa  

Empirical formula  C18H14INO5S  

Formula weight  483.26  

Temperature/K  291(2)  

Crystal system  orthorhombic  

Space group  P212121  

a/Å  7.25540(10)  

b/Å  15.7659(3)  

c/Å  16.4944(3)  

α/°  90  

β/°  90  
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γ/°  90  

Volume/Å
3
  1886.76(6)  

Z  4  

ρcalcg/cm
3
  1.701  

μ/mm
-1

  14.626  

F(000)  952.0  

Crystal size/mm
3
  0.280 × 0.220 × 0.200  

Radiation  CuKα (λ = 1.54184)  

2Θ range for data collection/°  7.758 to 142.364  

Index ranges  -8 ≤ h ≤ 8, -18 ≤ k ≤ 19, -11 ≤ l ≤ 19  

Reflections collected  4432  

Independent reflections  3082 [Rint = 0.0616, Rsigma = 0.0693]  

Data/restraints/parameters  3082/18/236  

Goodness-of-fit on F
2
  1.047  

Final R indexes [I>=2σ (I)]  R1 = 0.0842, wR2 = 0.2177  

Final R indexes [all data]  R1 = 0.0852, wR2 = 0.2203  

Largest diff. peak/hole / e Å
-3

  3.92/-3.14  

Flack parameter 0.005(12) 

 

 

  

Table S3 Fractional Atomic Coordinates (×10
4
) and Equivalent Isotropic Displacement 

Parameters (Å
2
×10

3
) for 5aa. Ueq is defined as 1/3 of of the trace of the orthogonalised UIJ 

tensor. 

Atom x y z U(eq) 

I1 -2833.9(12) 414.3(6) 6569.1(5) 36.8(4) 

S1 1803(4) 937.9(17) 7211.8(19) 23.8(7) 

N1 1566(13) 411(7) 6316(5) 21(2) 

O2 696(17) 1679(6) 7199(8) 43(3) 

O1 3720(14) 1037(7) 7333(7) 42(3) 

C7 1045(16) -497(8) 6503(8) 25(2) 

O4 2300(20) -1853(8) 6381(8) 59(3) 

C4 707(19) -602(7) 7405(8) 24(3) 

O5 -1010(30) -714(7) 4903(8) 68(5) 

C5 999(16) 138(8) 7842(7) 22(2) 

C8 -240(20) 75(7) 6053(8) 27(3) 

O3 2970(30) -960(9) 5422(8) 68(4) 

C14 70(20) 1256(12) 3266(8) 42(4) 

C6 740(20) 196(11) 8669(8) 35(3) 

C16 2210(30) -1139(9) 6031(9) 40(3) 

C10 -209(19) 721(9) 4628(8) 29(3) 
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C13 250(30) 2073(12) 3554(11) 53(5) 

C12 280(40) 2198(11) 4376(10) 54(5) 

C15 -190(20) 580(9) 3781(9) 34(3) 

C11 30(30) 1541(9) 4915(8) 44(4) 

C3 140(20) -1328(9) 7811(9) 34(3) 

C9 -510(30) -29(9) 5147(8) 36(3) 

C1 100(20) -545(12) 9069(10) 46(4) 

C2 -160(30) -1278(11) 8643(9) 43(4) 

C17 3310(40) -2553(16) 6010(17) 76(6) 

C18 5490(50) -2390(20) 6114(19) 96(9) 

  

Table S4 Anisotropic Displacement Parameters (Å
2
×10

3
) for 5aa. The Anisotropic 

displacement factor exponent takes the form: -2π
2
[h

2
a*

2
U11+2hka*b*U12+…]. 

Atom U11 U22 U33 U23 U13 U12 

I1 23.5(5) 49.2(6) 37.6(5) 6.7(4) -0.5(4) 2.7(3) 

S1 22.5(14) 19.4(12) 29.5(15) -1.5(11) 0.0(12) -1.6(10) 

N1 15(4) 36(5) 13(4) 4(4) 6(4) 1(4) 

O2 49(6) 18(4) 63(7) -5(4) -6(6) 8(4) 

O1 18(5) 56(6) 51(6) -8(5) -3(5) -5(4) 

C7 17(5) 30(6) 27(6) -4(5) 0(5) 8(5) 

O4 73(6) 47(5) 58(5) 0(4) 14(5) 9(5) 

C4 25(6) 20(5) 26(6) -2(5) -3(5) 4(4) 

O5 116(15) 31(5) 56(7) 0(6) -18(9) -15(7) 

C5 18(5) 33(6) 16(5) -2(5) 5(5) -1(5) 

C8 36(7) 19(5) 25(6) 8(5) 10(6) 4(5) 

O3 88(11) 62(8) 55(7) -2(6) 35(9) 25(8) 

C14 40(8) 72(11) 14(6) 21(6) 4(6) 9(8) 

C6 28(7) 56(8) 21(6) -13(6) -6(6) 8(6) 

C16 54(9) 31(6) 34(7) -4(5) 7(8) 4(7) 

C10 28(6) 41(7) 18(6) 5(5) 10(5) 9(6) 

C13 67(11) 53(9) 39(9) 27(8) -5(9) -1(8) 

C12 87(15) 42(8) 34(8) 6(7) 14(10) 0(9) 

C15 38(7) 40(8) 23(6) -6(6) -2(6) 10(6) 

C11 80(13) 30(7) 22(6) 1(6) -8(8) 1(8) 

C3 38(7) 28(6) 36(7) 14(6) 2(7) -7(6) 

C9 54(9) 36(7) 19(6) -4(5) -6(7) -1(7) 

C1 39(8) 67(11) 31(7) 9(8) 15(7) 7(8) 

C2 45(9) 53(9) 30(7) 18(7) 3(7) -7(7) 

C17 80(8) 68(7) 81(8) -6(6) 6(6) 4(6) 

C18 98(13) 102(13) 87(12) -7(10) -7(11) 23(11) 
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Table S5 Bond Lengths for 5aa. 

Atom Atom Length/Å   Atom Atom Length/Å 

I1 C8 2.135(13)   C5 C6 1.380(18) 

S1 O1 1.414(10)   C8 C9 1.517(18) 

S1 O2 1.419(10)   O3 C16 1.18(2) 

S1 N1 1.704(10)   C14 C15 1.38(2) 

S1 C5 1.736(12)   C14 C13 1.38(3) 

N1 C8 1.477(17)   C6 C1 1.42(2) 

N1 C7 1.512(16)   C10 C11 1.39(2) 

C7 C8 1.494(17)   C10 C15 1.415(19) 

C7 C4 1.517(18)   C10 C9 1.48(2) 

C7 C16 1.533(18)   C13 C12 1.37(3) 

O4 C16 1.27(2)   C12 C11 1.38(2) 

O4 C17 1.46(3)   C3 C2 1.39(2) 

C4 C3 1.387(18)   C1 C2 1.37(3) 

C4 C5 1.387(17)   C17 C18 1.61(5) 

O5 C9 1.208(19)         

  

Table S6 Bond Angles for 5aa. 

Atom Atom Atom Angle/˚   Atom Atom Atom Angle/˚ 

O1 S1 O2 117.9(7)   C7 C8 C9 120.5(11) 

O1 S1 N1 106.0(6)   N1 C8 I1 125.1(8) 

O2 S1 N1 109.4(6)   C7 C8 I1 120.2(8) 

O1 S1 C5 109.0(7)   C9 C8 I1 107.7(10) 

O2 S1 C5 114.7(7)   C15 C14 C13 121.7(13) 

N1 S1 C5 97.5(5)   C5 C6 C1 116.7(14) 

C8 N1 C7 59.9(7)   O3 C16 O4 125.4(15) 

C8 N1 S1 121.3(8)   O3 C16 C7 122.2(13) 

C7 N1 S1 108.1(7)   O4 C16 C7 112.4(13) 

C8 C7 N1 58.8(8)   C11 C10 C15 118.8(13) 

C8 C7 C4 116.9(10)   C11 C10 C9 124.6(12) 

N1 C7 C4 110.1(10)   C15 C10 C9 116.6(13) 

C8 C7 C16 119.3(12)   C12 C13 C14 118.5(15) 

N1 C7 C16 112.5(11)   C13 C12 C11 121.9(17) 

C4 C7 C16 121.1(11)   C14 C15 C10 119.2(14) 

C16 O4 C17 120.3(16)   C12 C11 C10 119.8(14) 

C3 C4 C5 119.2(12)   C4 C3 C2 118.4(14) 

C3 C4 C7 127.6(12)   O5 C9 C10 124.6(13) 

C5 C4 C7 113.1(11)   O5 C9 C8 117.7(13) 

C6 C5 C4 123.3(13)   C10 C9 C8 117.7(12) 
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C6 C5 S1 126.1(11)   C2 C1 C6 120.2(14) 

C4 C5 S1 110.6(9)   C1 C2 C3 122.2(15) 

N1 C8 C7 61.2(8)   O4 C17 C18 109(2) 

N1 C8 C9 116.5(11)           

  

Table S7 Torsion Angles for 5aa. 

A B C D Angle/˚   A B C D Angle/˚ 

O1 S1 N1 C8 170.2(9)   N1 C7 C8 I1 -116.0(10) 

O2 S1 N1 C8 -61.6(11)   C4 C7 C8 I1 -17.8(16) 

C5 S1 N1 C8 57.9(10)   C16 C7 C8 I1 144.0(11) 

O1 S1 N1 C7 105.0(8)   C4 C5 C6 C1 -2(2) 

O2 S1 N1 C7 -126.9(8)   S1 C5 C6 C1 -178.9(11) 

C5 S1 N1 C7 -7.4(8)   C17 O4 C16 O3 -3(3) 

S1 N1 C7 C8 116.3(9)   C17 O4 C16 C7 178.5(18) 

C8 N1 C7 C4 -110.0(11)   C8 C7 C16 O3 43(2) 

S1 N1 C7 C4 6.2(11)   N1 C7 C16 O3 -23(2) 

C8 N1 C7 C16 111.7(13)   C4 C7 C16 O3 -156.0(18) 

S1 N1 C7 C16 -132.1(10)   C8 C7 C16 O4 -138.8(15) 

C8 C7 C4 C3 113.2(16)   N1 C7 C16 O4 155.4(14) 

N1 C7 C4 C3 177.6(13)   C4 C7 C16 O4 22(2) 

C16 C7 C4 C3 -48(2)   C15 C14 C13 C12 4(3) 

C8 C7 C4 C5 -66.1(15)   C14 C13 C12 C11 -3(4) 

N1 C7 C4 C5 -1.7(14)   C13 C14 C15 C10 -2(3) 

C16 C7 C4 C5 132.4(14)   C11 C10 C15 C14 0(2) 

C3 C4 C5 C6 -1(2)   C9 C10 C15 C14 179.3(15) 

C7 C4 C5 C6 178.7(13)   C13 C12 C11 C10 1(4) 

C3 C4 C5 S1 177.0(11)   C15 C10 C11 C12 0(3) 

C7 C4 C5 S1 -3.6(14)   C9 C10 C11 C12 -179.0(19) 

O1 S1 C5 C6 74.4(14)   C5 C4 C3 C2 2(2) 

O2 S1 C5 C6 -60.3(15)   C7 C4 C3 C2 -177.4(14) 

N1 S1 C5 C6 -175.7(12)   C11 C10 C9 O5 168(2) 

O1 S1 C5 C4 -103.2(10)   C15 C10 C9 O5 -12(3) 

O2 S1 C5 C4 122.1(10)   C11 C10 C9 C8 -10(2) 

N1 S1 C5 C4 6.7(10)   C15 C10 C9 C8 170.4(13) 

S1 N1 C8 C7 -93.9(9)   N1 C8 C9 O5 127.0(18) 

C7 N1 C8 C9 -111.9(12)   C7 C8 C9 O5 56(2) 

S1 N1 C8 C9 154.2(10)   I1 C8 C9 O5 -86.7(19) 

C7 N1 C8 I1 108.3(10)   N1 C8 C9 C10 -54.8(18) 

S1 N1 C8 I1 14.5(13)   C7 C8 C9 C10 -125.5(14) 

C4 C7 C8 N1 98.2(12)   I1 C8 C9 C10 91.5(15) 
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C16 C7 C8 N1 -99.9(13)   C5 C6 C1 C2 3(2) 

N1 C7 C8 C9 105.5(14)   C6 C1 C2 C3 -2(3) 

C4 C7 C8 C9 -156.3(12)   C4 C3 C2 C1 -1(3) 

C16 C7 C8 C9 6(2)   C16 O4 C17 C18 75(3) 

  

Table S8 Hydrogen Atom Coordinates (Å×10
4
) and Isotropic Displacement Parameters 

(Å
2
×10

3
) for 5aa. 

Atom x y z U(eq) 

H14 121 1160 2710 50 

H6 975 696 8950 42 

H13 359 2528 3198 64 

H12 471 2743 4576 65 

H15 -350 36 3574 41 

H11 31 1646 5469 53 

H3 -26 -1835 7533 41 

H1 -145 -531 9622 55 

H2 -553 -1760 8918 51 

H17A 3005 -2594 5439 92 

H17B 2979 -3083 6269 92 

H18A 6071 -2385 5590 144 

H18B 6022 -2826 6442 144 

H18C 5683 -1846 6371 144 
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Part II NMR Spectra 
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Part III HPLC Spectra 

3aa racemic sample (Daicel Chiralcel IC, i-PrOH/hexanes = 50/50, 1.0 mL/min): 

 

 

 

3aa (on 0.3 mmol scale): 

 

 

 

3aa racemic sample (Daicel Chiralcel OD-H, i-PrOH/hexanes = 70/30, 0.8 mL/min): 
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3aa (on 0.1 mmol scale): 

 

 

 

3aa (on gram scale): 

 

 

 

4aa racemic sample: 
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4aa: 

 

 

 

4ab racemic sample: 

 

 

 

4ab: 
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4ac racemic sample: 
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4ad racemic sample: 
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4ad: 

 

 

 

4ae racemic sample: 
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