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A directed intramolecular protonolyis of cyclopropane  C-C bond is 
demonstrated as a strategy to generate carbenium ion for the amination with 
nitriles under Ritter reaction conditions.  Directing groups such as carbamate, 
carboxamide, urea, ester and ketone were found efficient for regioselective 
anti-Markovnikov cleavage of cyclopropane. Depending on the directing 
group, the Ritter-type amination provided orthogonally protected 1,4-
diamine,  e-amino carboxylic, and e-amino ketone derivatives.   
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Ritter-type Amination of Carbenium Ions Generated by 
Directed Protonolysis of Cyclopropane 

 

entry substrate product (yield %) 

1 

2   

3 

4 

5 

6 

7 

8                                     

9 

10 

11 

Scope of carbamate N-Substituent 

entry substrate, R product, yield (%) 

1 7a, Bn 8a, 63 

2 7b, allyl 8b,90 

3 7c, propargyl 8c,88 

4 7d, Ph 8d,74 

5 7e, PMB 9, 87 

Scope of cyclopropane substitution 
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entry R1 RCN temp. 
ratio of  

TFA / RCN / AcOH 

product, 

yield (%) 

1 H MeCN rt 4 / 1 / 0 6a, 9 

2 Me MeCN rt 4 / 1 / 0 6b, 62 

3 Me MeCN 60 1 / 1 / 1 6b, 84 

4 Me ClCH2CN 60 1 / 1 / 1 6c, 84 

5 Me PhCN 60 1 / 1 / 1 6d, 77 
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