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Physical Properties

N

H

ethyleneimine
water-soluble, 

colorless, distillable 
liquid

b.p. 57oC
pKa 7.98

N
H

Me

H

NMe

H

H

E=70kj/mol

(inversion at 25oC)

N
Cl

Me

H

NMe

H

Cl

E=112kj/mol

(isolation at 25oC)

(no inversion at 50oC)

J. B. Sweeney, Chem. Soc. Rev., 2002, 31, 247–258



Biological Properties

(Natural Products)
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Mitomycin A X=OMe, Y=Me, Z=H

Mitomycin B X=OMe, Y=H, Z=Me

Mitomycin C X=NH2, Y=Me, Z=H

FR-900482 R=CHO, R1, R2, R3=H              

FR-66979   R=CH2OH, R1, R2, R3=H          

FR-70496   R=CHO, R1=Me, R2=H, R3=Ac      

FK-973       R=CHO, R1, R2, R3=Ac             

FK-317       R=CHO, R1=Me, R2=Ac

Azinomycin A  R=H
Azinomycin B  R=CHO

Mitomycin G X=NH2, Y=Me

Mitomycin H X=OMe, Y=H

Mitomycin K X=OMe, Y=Me

J. B. Sweeney, Chem. Soc. Rev., 2002, 31, 247–258



Biological Properties(DNA interaction of aziridines)
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Streptomyces verticillatus
anti-tumour 

antibiotic activity

J. B. Sweeney, Chem. Soc. Rev., 2002, 31, 247–258



Reactions of Aziridines(Ring opening processes)
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J. B. Sweeney, Chem. Soc. Rev., 2002, 31, 247–258
H. Pellissier, Tetrahedron, 2010, 66, 1509-1555



Syntheses of Aziridines(Overview)
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Introduction of nitrenes
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Stereoselectivity of nitrenes
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Cu-catalyzed aziridinations(Jacobsen)
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Proposed Mechanism (Jacobsen)
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Cu-catalyzed aziridinations(nitrenes)
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Cu-catalyzed aziridinations(ligands)
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Cu-catalyzed aziridinations(ligands)
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Rh-catalyzed aziridinations
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Rh-catalyzed intramolecular aziridinations
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Ru-catalyzed aziridinations
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Co-catalyzed aziridinations
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Fe-catalyzed aziridinations
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Carbene methods
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Carbene methods
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Carbene methods
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Sulfur ylide-mediated methods
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Aza-Darzens Reaction

F. A. Davis, H. Liu, P. Zhou, T. N. Fang, G. V. Reddy, Y. L. Zhang, J. Org. Chem. 1999, 64, 7559.
J. B. Sweeney, Eur. J. Org. Chem. 2009, 4911–4919 



- Aziridines leads to building blocks for heterocycle chemistry and natural products.

- The direct aziridination of olefins is more difficult than the corresponding        
epoxidation.

- Most of these methods rely either on the transfer of substituted nitrenes to the C=C 
bond of olefins or the transfer of substituted carbenes to the C=N bond of imines.

- Normally, the result is an aziridine bearing a strongly electron-withdrawing 
N-protecting group (e.g., Ts:para-toluenesulfonyl; Ns: para-nitrophenylsulfonyl).

- In addition, the high reactivity of N-protected nitrenes might give rise to 
nonproductive allylic C-H amination products, as well as the loss of stereospecificity.

Conclusion



Why 

J. L. Jat, M. P. Paudyal, H. Gao, Q. –L. Xu, M. Yousufuddin, D. Devarajan, D. H. Ess, L. Kürti, John R. Falck
SCIENCE, 2014, 343, 61
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