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Non-proteinogenic Unsaturated αααα-Amino Acids
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•Modifications of the side chain;

• Direct cyclisations of the amino acids;

• Cyclisations of side chain via a substituent on the nitrogen atom;

• Cyclisations making use of the ester substituent and the side chain.



Metal-catalyzed transformations of fluorine-containing 

unsaturated α-amino acids
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Synthesis of unsaturated α-CF2X-α-amino acid derivatives
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Synthesis of acethylenic α-CF2X-α-amino acid derivatives
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Unsaturated αααα-Amino Acids via Imino-ene Reaction

N.M.Kobel’kova, S.N. Osipov, A.F. Kolomiets, Russ. Chem. Bull., 2001, 6, 997
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Precursors for Ring Closing Olefine Metathesis
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Ring Closing Olefine Metathesis
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Ring Closing Enyne Metathesis
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Synthesis of bicyclic αααα-CF3-proline derivatives
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Combination of Intramolecular 

Ring Opening – Ring Closing Metathesis

S.N. Osipov, N.M. Kobel’kova, G.T. Shchetnikov, A.F. Kolomiets,

C. Bruneau, P.H. Dixneuf, Synlett, 2001, 621.
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Proposed Mechanism of ROM-RCM



Tandem Catalytic Carbene Addition – Bicyclization of Enynes

F.Monnier, G.T. Shchetnikov, I.D. Titanyuk, S.N. Osipov, S. Derrien, P.H. Dixneuf, Org. Lett, 2005, 3741.

+ N2CHSiMe3
Et2O, r.t.

N2CHSiMe3
5%, Cp*(Cl)Ru(COD)

+

PG = Ts, Boc, Cbz;  n  =  0, 1

N

CF3

CO2Me

Ts
N

CF3

CO2Me

Ts

Me3Si

H

dioxane, 60 C

5%, Cp*(Cl)Ru(COD)

N

CF3

CO2Me

PG

( )n

N

CF3

CO2Me

PG

H
SiMe3

( )n

21 22   59-73 %

23
24   45 %

N

CF3

CO2Me

PG

5%, Cp*(Cl)Ru(COD)
N2CHCO2Et+

N

CF3

CO2Me

PG

H

EtO2C

dioxane, 100 C

PG = Ts, Cbz

25  61-80 %



RSA of Compound 22 (n = 0, PG = Ts)
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Proposed Mechanism of Ru-catalyzed 

Tandem Carbene Addition – Bicyclization
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Cyclotrimerization of 1,7-diynes with terminal acethylenes
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1, 3-Dipolar Cycloaddition to Organic Azides
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Synthesis of α-CF3-Histidine Aza-analog
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Synthesis of αααα-CF2X-substituted Ornithines and Thalidomides

S.N. Osipov, A.S. Golubev, N. Sewald, K. Burger, Tetrahedron Letters 1997, 5965.
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