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Reaction “on water” of ferrocenyl alcohols
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Carbocations can be generated in the presence of water?
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Reaction between nucleophile and electrophile ?



Log k = s(N + E) The Mayr’s…LIST.

Key references:
) H M T B M F G tt N H i B I B J ka) H. Mayr, T. Bug, M. F. Gotta, N. Hering, B. Irrgang, B. Janker,

B. Kempf, R. Loos, A. R. Ofial, G. Remennikov, H. Schimmel, 
J Am Chem Soc 2001 123 9500 9512; b) H Mayr M PatzJ. Am. Chem. Soc. 2001, 123, 9500 – 9512; b) H. Mayr, M. Patz, 
Angew. Chem. Int. Ed. Engl. 1994, 33,938 – 957; c) H. Mayr, 
B. Kempf, A. R. Ofial, Acc.Chem. Res. 2003, 36, 66 – 77; d) H. Mayr,B. Kempf, A. R. Ofial, Acc.Chem. Res. 2003, 36, 66 77; d) H. Mayr, 
A. R. Ofial, Pure Appl. Chem. 2005, 77, 1807 – 1821; e) H. Mayr, 
A. R. Ofial, J. Phys. Org. Chem. 2008, 21, 584 – 595.

Key studies in organocatalysis:

Org. Lett, 2010, 10, 238; Angew. Chem. Int. Ed. 2009, 48, 5034;  
A Ch I t Ed 2008 47 8723Angew. Chem. Int. Ed. 2008, 47, 8723; 
Angew. Chem. Int. Ed. 2007, 46, 6176. 

Back to the Mayr’s List

15.91 N +
F

14.91 N

-2.64 Fe

Fe(CO)3
+

O+
-3.45 -3.49

13.41 N O
N Ph2N NPh2 O

-4.72 +

+-4.95

12.51
12.26

N NMe

N O

12.90
Ph2N NPh2 O

OMe

12.06
N O

N O

7 02
+

Me2N NMe2

-7.02

Model reaction

2 2 2 2

3

-

-

3
-

CF3COO-

CF3COO-



2
Catalytic cycle

2

t

t2

1

2

2

t

2

t 21
2

1

21

2
12 Angew. Chem. Int. Ed. 2009, 48, 1313.

Melchiorre, Angew. Chem. Int. Ed. 2008, 47, 8707. 



Stereoselective reactions with isolated 
b icarbocations 
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A new strategy

MERGING ORGANOCATALYSIS WITH C-H ACTIVATION

Generation of carbocations
R i i h M Mill lReaction with MacMillan catalyst

Ch i f b t tChoice of substrates: 

1) Stabilized carbocations1) Stabilized carbocations
2) Water is generated in the process
3) Strong oxidants are favoring SOMO3) Strong oxidants are favoring SOMO

Fides Benfatti, Montse Guiteras Capdevila, 
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Chem Comm 2009 5919Chem. Comm. 2009, 5919.



Reaction with allylic alcohols!y

°Entry Catalyst T [°C] Time [h] Solvent ee [%]

1 G rt 60 Toluene ---1 G rt 60 Toluene

2 G rt 60 tBuOMe ---

3 G rt 60 CH3CN ---

4 G rt 60 CH NO ---4 G rt 60 CH3NO2

5 G 0 12 CH2Cl2 71

6 M 0 12 CH2Cl2 80

New direction in Organocatalysis!

Merging Organocatalysis with Indium(III) (Lewis acids) 
Mediated ProcessMediated Process

L i A id ti ti f l t hilLewis Acids activation of electrophiles 

Activation of alkynes and alkene

New substrates 

Chiral nucleophiles can be also obtained by the use
Of organometallic complexesOf organometallic complexes 


