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Concept of Peptide Catalysis - Acylation
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Concept of Peptide Catalysis - Epoxidation
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Epoxides in Natural Products and Drugs o B
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Possible Epoxidation Conditions - Oxone
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Possible Epoxidation Conditions - Hydroperoxides
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Possible Epoxidation Conditions — Phase Transfer Catalyst
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Possible Epoxidation Conditions — Phase Transfer Catalyst
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Long-term Objective of Multicatalysis
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Long-term Objective of Multicatalysis
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Crotonic Acid -Esterification

OH
GO
OH

HOL DMAP (1.1 - 1.4 mol%), O\n/\/
>
N (T

o) CH,Cly, rt ol
diol carbodiimide reaction time yield
trans-diol DIC (1.0 equiv.) 1d 0%
trans-diol EDAC + TEA (1.0 equiv.) 1d 25%
cis-diol EDAC + TEA (1.0 equiv.) 1d 24%

OH
L,
OH

pyridine (6.0 equiv.),
\/\H/O\H/\/ DMAP (10 - 13 mol%), O:o\"/\/
O O CH,Cly, rt e
diol reaction time yield
trans-diol 16 h 59%
cis-diol 20 h 59%

R. Hrdina, C. E. Miiller, P. R. Schreiner, Chem. Commun. 2010, 46, 2689.
C. Fang, T. Tomoyuki, H. Suemune, K. Sakai, Tetrahedron. Asym. 1991, 2, 389.



,
L«

Crotonic Acid -Esterification
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Crotonic Acid - Epoxidation

Ojo\g/\/ . O’IOW

‘OH “oH>
epoxidation condition reaction time | yield ee
H,0,(5.8 equiv., 30%), NaOH (0.07 equiv., 20%), H,0-MeOH, 0°C 20 h 0% -
mCPBA (1.1 equiv.), CH,Cl, 0°C =>rt 3d 61% -
H,0,(1.2 equiv., 30%), DIC (1.2 equiv.), 18 (1.3 mol%), CH,CI,, rt 2d 0% 0%
H,0,(1.2 equiv., 30%), DIC (1.2 equiv.), 19 (2.1 mol%), CH,CI,, rt 4d 0% 0%
HOZC\

O "X mCPBA (1.1 equiv. o) Q
Ly e YO
o CH,Cl,, 0°C => rt, 1d e

72%

JIY@ jns HOZCT rN r@ jwsoc

R. Nakajima, T. Ogino, S. Yokoshima, T. Fukuyama, J. Am. Chem. Soc. 2010, 132, 1236.
M. Welker, S. Woodward, A. Alexakis, Org. Lett.. 2010, 12, 576.

R. Hrdina, C. E. Miller, R. C. Wende, L. Wanka, P. R. Schreiner, in preparation.



Crotonic Acid — Michael Addition
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Pentenoic Acid- Esterification
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Pentenoic Acid- Esterification
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Pentenoic Acid- Esterification
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Pentenoic Acid- Esterification
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Pentenoic Acid- Esterification & Epoxidation
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Pentenoic Acid- Epoxide Opening Reaction
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Pentenoic Acid- Epoxide Opening Reaction
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Actual State of Epoxidation Reactions
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Actual State of Epoxidation Reactions
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Actual State of Epoxidation Reactions
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Outlook

e (Catalytic unit

=  Phase transfer conditions FF
= Different fluorinated carbonyl compounds F
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= Different oxidable alcohols

= Ammonium salts

e Synthesis of the peptide backbone
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Outlook

.1',”4'3%:\
* Further experiments with Li-organyls
e Otherinteresting epoxide opening reactions
= Generation of flexible and useful chiral compounds
*= |mportant substrates for further reactions
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J. Wu, X. Sun, W. Sun, S. Ye, Synlett. 2006, 15, 2489.
M. Pineschi, Eur. J. Org. Chem. 2006, 4979.
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