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Goal

Development of one-pot sequence reactions
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Limitations

The reactions should be:

one-pot
sequentially catalyzed by both reaction centers
should all be organocatalytic
mild and easy
should produce products in good yields as well 
as purities

The catalyst should be:

stable throughout the sequence
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Epoxidation of alkenes
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a: 30% H2O2 2.5 eq, DMAP 0.1 eq, DCC 2 eq, 10% cat.,toluene, r.t., 24h. b: urea*H2O2 1.1 eq, DMAP 0.1 eq, DCC 1.1 eq, 10% 
cat., DCM, r.t., 24h. c: 30% H2O2 1 eq, DMAP 0.05 eq, DCC 1.1 eq, 5% cat., toluene, r.t., 24h.
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Mechanism of epoxidation
?

J. AM. CHEM. SOC. 2007, 129, 8710-8711



New visionNew vision
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Synthesis of bifunctional peptides
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Opening of epoxides by
water
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First tandem reaction
Rubottom oxidation
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Mechanism of epoxide opening using
hydrazine sulphate as catalyst
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Kinetic resolution of trans-1,2-diols



Control experiment
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First selective tandem reaction

25% isolated yield S-value ~20

1. 2 eq cyclohexene, 1eq peroxide, 1.2 eq DIC, 5% peptide

2. 10 eq water, 20% hydrazinesulphate, toluene

3. 5 eq Hünig base, 5 eq acetic anhydride



Refining the catalyst
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Smart salt
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Mechanism of Steglich esterification



Kinetic resolution of trans-1,2-diols 
via Steglich esterification
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Steglich esterification in use



Cooperative organocatalysis:
Activation of week Lewis acid

by N-H bond acceptor

Isn`t it a „frustrated system“?
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Or covalent compound?
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Opening of epoxides by
chlorosilanes
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Rearrangement of epoxides
to aldehydes
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Conclusion

1. Approach to the synthesis of compound containing two catalytic
centers was developed. 

2. It is possible to conduct sequence of three reactions in one pot.

3. Steglich reaction can be used for kinetic resolution of alcohols.

4. Activation of week Lewis acids via anion trapping was exploited in 
rearrangement of epoxides to aldehydes.



Acknowledgement
Prof. Peter R. Schreiner

Christian E. Müller

Rafael Wende

AG Schreiner

Department of organic chemistry

Alexander von Humboldt foundation


