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Introduction: Kinetic Resolution of trans-Cycloalkane-1,2-diols

1C. E. Müller, L. Wanka, K. Jewell, P. R. Schreiner, Angew. Chem. Int. Ed. 2008, 47, 6180-6183;
S = kfast/kslow: H. B. Kagan, J. C. Fiaud, Top. Stereochem. 1988, 18, 249-330.



Introduction: Enantioselective Steglich Esterification

2R. Hrdina, C. E. Müller, P. R. Schreiner, Chem. Commun. 2010, 46, 2689-2690.



Part I: Motivation 
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Oxidative Esterification
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N-Heterocyclic carbenes

Transition metalls

(Ir, Ru, Pd, V, Cu)

B. E. Maki, K. A. Scheidt, Org. Lett. 2008, 10, 4331-4334;

J. Guin, S. De Sakar, S. Grimme, A. Studer,  Angew. Chem. Int. Ed. 2008, 47, 8727-8730.



“Szpilman ester“

H. Toledo, E. Pisarevsky, A. Abramovich, A. Szpilman, Chem. Commun. 2013, 49, 4367-4369. 5



Optimization Studies I: The Role of Pyridine

6J. M. Bobbit, A. L. Bartelson, W. F. Baley, T. A. Hamlin, C. B. Kelly, J. Org. Chem. 2014, 79, 1055-1067.
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N-acylpyridinium ion 

serves as an acylating agent



Optimization Studies II: Acid Screening

7F. G. Bordwell, Acc. Chem. Res. 1988, 21, 456-463; C. Hofmann, S. M. M. Schuler, R. C. Wende, P. R. Schreiner, Chem. Commun. 2014, 

50, 1221-1223.



Substrate Scope: Diols

C = 70%

ee(1a) = 76%

ee(2a) = 31%

S = 4

C = 47%

1b, 46%, ee = 81%

2b, 43%, ee = 88%

S = 39

C = 49%

1c, 48%, ee = 86%

2c, 43%, ee = 88%

S = 43

C = 50%

1d, 39%, ee = 94%

2d, 47%, ee = 93%

S > 50

O

OH

2c
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C. Hofmann, S. M. M. Schuler, R. C. Wende, P. R. Schreiner, Chem. Commun. 2014, 50, 1221-1223. 8



Various Aldehydes
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C = 47%

1, 48%, ee = 79%

2a, 42%, ee = 88%

S = 38

C = 35%

1, 58%, ee = 50%

2g, 27%, ee = 93%

S = 47

C = 50%

1, 44%, ee = 85%

2f, 44%, ee = 82%

S = 27

C = 48%

1, 43%, ee = 76%

2b, 46%, ee = 82%

S = 24

C = 44%

1, 43%, ee = 72%

2c, 40%, ee = 90%

S = 40

C = 46%

1, 41%, ee = 52%

2d, 39%, ee = 62%

S = 7

C = 4%

1, ee = 79% 

2e, ee = 90%

S = 25

C = 7%

1, ee = 6%

2h, ee = 78%

S = 9

H

O

9C. Hofmann, S. M. M. Schuler, R. C. Wende, P. R. Schreiner, Chem. Commun. 2014, 50, 1221-1223.



Motivation II

10C. E. Müller, R. Hridina, R. C. Wende, P. R. Schreiner, Chem. Eur. J. 2011, 17, 6309-6314.

Previous work: Desymmetrization of meso-diol 

This work: Oxidative esterification of diol



Multicatalytic System

cat. B (5 mol%)

1.05 eq. tBuOCl

HO

O
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O
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O O
4 eq. DiPEA

0 °C, 24 h

OH

OH

pyridine

toluene, 0 °C

1 h

NO2
NO2

rac

(R,R)

OH

OH

(S,S)

O

OH

1.1 eq.

O

41 %

ee = 73%

43 %

ee = 73%

S = 14
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Part II: Motivation
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Enantioselective Alcohol Cross-Coupling
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Oxidation agents
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Enantioselective Alcohol Cross-Coupling
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Waste Using



Enantioselective Alcohol Cross-Coupling
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Summary
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Thank you for your attention!


