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Experimental Section.  

General considerations: NMR spectra were recorded on a Bruker Avance 400 MHz NMR spectrometer. 

Chemical shifts are referenced to internal solvent resonances and are reported relative to 

tetramethylsilane. Deuterated solvents were obtained from Chemotrade or Euriso-Top GmbH (99 atom % 

D).  

 

Hydroamination Reactions: The catalyst was weighed under argon in a NMR tube. C6D6 (≈ 0.5 mL) 

was condensed into the NMR tube, and the mixture was frozen at –196 °C. The reactant was injected onto 

the solid mixture, and the whole sample was melted and mixed just before insertion into the core of the 

NMR machine (t0). The ratio between the reactant and the product was calculated by comparison of the 

integrals of the corresponding signals. Ferrocene was used as an internal standard for kinetic 

measurements.  

 

Intramolecular hydroamination 

The substrates (2,2-diphenylpent-4-enyl)-furan-2-ylmethyl-amine,1 (2,2-diphenyl-4-pentenyl)-thiophen-2-

ylmethylamine,2 benzyl(2,2-diphenyl-4-pentenyl)amine,3 5-phenyl-4-pentyn-1-amine4 were synthesized 

according to literature procedures. The 1H NMR spectra of 1-furan-2-ylmethyl-2-methyl-4,4-diphenyl-

pyrrolidine,1 2-methyl-4,4-diphenyl-1-thiophen-2-ylmethylpyrrolidine,5 1-benzyl-2-methyl-4,4-diphenyl-

pyrrolidine,3 and 2-benzyl-1-pyrroline4 conform to the literature. 

 

Intermolecular hydroamination 

The substrates were purchased from Aldrich, AlfaAesar and Acros. 

The 1H NMR spectra of N-(methylbenzylidene)aniline,6 methylphenyl(1-phenylvinyl)amine,7 N-(1-

phenylethylidene)-4-chloroaniline,8 3-methoxy-N-(1-phenylethylidene)aniline,9 N-(1-phenylethylidene)- 

2,4,6-trimethylaniline,10 N-[1-(4-bromophenyl)ethylidene)]benzenamine,11 N,N-dimethyl-4-[1-

(phenylimino)]ethylaniline,12 and N-[1-(4-methoxyphenyl)ethylidene]aniline8 conform to the literature. 
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Table SI1 Intramolecular Hydroamination of Anilines and Alkynes Catalyzed by [(η5-Cp*)2Zn2].
a 

entry Substrate 
Time 

/ Conversionb Product 

1 
 

40 min 
Quant. 

 

2 

10 min 
Quant. 

 

3 

30 minc

Quant. 

4 
 

9 h 
85% (18% bypr)

 
14 h 

94% (20% bypr)  

a Reagents and Conditions: Substrate (0.5 mmol), catalyst (2.5 mol%), [PhNMe2H][B(C6F5)4] (2.5 mol%), C6D6, 80 °C; b 
Determined by 1H NMR; c reaction temperature: 40 °C; bypr = byproduct = enamine. 
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Figure S1. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 

Entry/ 
Ref. 

Cat. T [°C] t [h] 
first 
step

Isolated Yield  
[%] 

mol% cat. Ratio amine/ 
alkyne 

1 [(η5-Cp*)2Zn2] 80 
 
 
 

15  
 
 
 

89  
 

2.5 
 
 
 

1:1 
 
 
 

2  Zn(OTf)2 120 24 98 5 1.3:113 
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Kinetics 

Figure S2. 
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Figure S3. 
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NMR 

 

The NMR spectra shown are taken directly from NMR scale reactions without further purification to 

shown the high conversion and not the absolute purity of the samples. Therefore traces of the catalyst, the 

cocatalyst, and the internal standard (Cp2Fe) and in some cases also small traces of the starting materials 

are seen in the spectra.  
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