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1. X-ray crystallography data 

1.1 X-ray Single Crystal Diffraction Data of compound 3aa 

OEt

N

O

3aa  

Sample preparation: Compound 3aa (19 mg) was dissolved in EtOAc (0.6 mL) and 

the mixture was sonicated until the solid was completely dissolved. The solution was 

filtered through a nylon-membrane syringe filter (13 mm*0.22 µm, purchased from 

ANPEL Laboratory Tech. Shanghai, Inc.) and transferred into a clean 2 mL vial. The 

vial was sealed with a thin layer of parafilm on top of which 3-5 holes was made with 

a capillary (0.3 mm) to allow the solvent slowly violated at room temperature to 

afford the single crystal 3aa.  

Single crystal structure of 3aa：X-ray crystal structure of 3aa was determined at 

room temperature (298K) with the ellipsoid contour at 50% probability levels. 
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Crystal data and structure refinement for 22019779_0m (3aa). 

Identification code 22019779_0m 

Empirical formula C18H15NO2 

Formula weight 277.31 

Temperature/K 298 

Crystal system monoclinic 

Space group P21/c 

a/Å 3.999(2) 

b/Å 18.448(10) 

c/Å 18.493(11) 

α/° 90 

β/° 90.662(19) 

γ/° 90 

Volume/Å3 1364.3(13) 

Z 4 

ρcalcg/cm3 1.350 

μ/mm-1 0.088 

F(000) 584.0 

Crystal size/mm3 0.15 × 0.12 × 0.08 

Radiation MoKα (λ = 0.71073) 

2Θ range for data collection/° 4.928 to 50.044 
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Index ranges -4 ≤ h ≤ 4, -21 ≤ k ≤ 21, -21 ≤ l ≤ 22 

Reflections collected 11590 

Independent reflections 2397 [Rint = 0.1037, Rsigma = 0.0776] 

Data/restraints/parameters 2397/0/191 

Goodness-of-fit on F2 1.074 

Final R indexes [I>=2σ (I)] R1 = 0.0590, wR2 = 0.1253 

Final R indexes [all data] R1 = 0.0986, wR2 = 0.1434 

Largest diff. peak/hole / e Å-3 0.16/-0.18 

Crystal structure determination of [22019779_0m] (3aa) 

Crystal Data for C18H15NO2 (M =277.31 g/mol): monoclinic, space group P21/c (no. 

14), a = 3.999(2) Å, b = 18.448(10) Å, c = 18.493(11) Å, β = 90.662(19)°, V = 

1364.3(13) Å3, Z = 4, T = 298 K, μ(MoKα) = 0.088 mm-1, Dcalc = 1.350 g/cm3, 

11590 reflections measured (4.928° ≤ 2Θ ≤ 50.044°), 2397 unique (Rint = 0.1037, 

Rsigma = 0.0776) which were used in all calculations. The final R1 was 0.0590 (I > 

2σ(I)) and wR2 was 0.1434 (all data). 

1.2 X-ray Single Crystal Diffraction Data of compound 3na 

 

Sample preparation: The single crystal of 3na was prepared in the same manner of 

how single crystal of 3aa was prepared.   
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Single crystal structure of 3na：X-ray crystal structure of 3na was determined at 

room temperature (298K) with the ellipsoid contour at 50% probability levels 

 

Crystal data and structure refinement for ZZ (3na). 

Identification code ZZ 

Empirical formula C19H15NO4 

Formula weight 321.32 

Temperature/K 150.0 

Crystal system monoclinic 

Space group C2/c 

a/Å 14.4200(17) 

b/Å 19.703(2) 

c/Å 10.3796(12) 

α/° 90 
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β/° 90.12(5) 

γ/° 90 

Volume/Å3 2949.0(6) 

Z 8 

ρcalcg/cm3 1.447 

μ/mm-1 0.843 

F(000) 1344.0 

Crystal size/mm3 0.08 × 0.05 × 0.04 

Radiation CuKα (λ = 1.54178) 

2Θ range for data collection/° 7.598 to 149.94 

Index ranges -17 ≤ h ≤ 17, -24 ≤ k ≤ 24, -9 ≤ l ≤ 12 

Reflections collected 16198 

Independent reflections 3008 [Rint = 0.0402, Rsigma = 0.0354] 

Data/restraints/parameters 3008/0/218 

Goodness-of-fit on F2 0.970 

Final R indexes [I>=2σ (I)] R1 = 0.0368, wR2 = 0.1027 

Final R indexes [all data] R1 = 0.0377, wR2 = 0.1035 

Largest diff. peak/hole / e Å-3 0.23/-0.22 

Crystal structure determination of [ZZ] (3na) 

Crystal Data for C19H15NO4 (M =321.32 g/mol): monoclinic, space group C2/c (no. 

15), a = 14.4200(17) Å, b = 19.703(2) Å, c = 10.3796(12) Å, β = 90.12(5)°, V = 
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2949.0(6) Å3, Z = 8, T = 150.0 K, μ(CuKα) = 0.843 mm-1, Dcalc = 1.447 g/cm3, 

16198 reflections measured (7.598° ≤ 2Θ ≤ 149.94°), 3008 unique (Rint = 0.0402, 

Rsigma = 0.0354) which were used in all calculations. The final R1 was 0.0368 (I > 

2σ(I)) and wR2 was 0.1035 (all data). 

2. Mechanistic investigations  

2.1 H/D exchange experiment 

O

NHH

H

[Cp*RhCl2]2 (10 mol %)

AgOPiv (20 mol %)
d2-HFIP O

NHH/D

H/D

+

r.t., 2 h, Ar

1a

90% D

90% D  

 

2.2 Intermolecular competition experiments 

2.2.1 Intermolecular competition experiments between 1k and 1e coupled with 2a 

NH

OEt

O

N2

N
Ts

N

OEt

O

HFIP (0.1 M), rt
2 h, Ar

+

2a, 0.3 mmol

[Cp*RhCl2]2 (10 mol %)
AgOPiv (20 mol %)

NH

OEt

+

N

OEt

O

1e 0.2 mmol

+

1k, 0.2 mmol 3ka/3ea = 1.4 : 1

F3C MeO

F3C MeO
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2.2.2 Intermolecular competition experiments between 1g and 1e coupled with 2a 
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2.3 Kinetic isotope effect (KIE) experiment 

kH/kD = 0.83/(1-0.83) = 4.9 
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1H NMR spectrum of 3aa
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1H NMR spectrum of 3da
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13C{1H} NMR spectrum of 3ha
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4. NMR spectra data for new compounds
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