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Introduction

• C - H functionalizations for more atomic, redox and step economic reactions

• HAT processes can be used to selectively activate C – H bonds

M. Fagnoni, D. Dondi, D. Ravelli, A. Albini, Chem Rev 2007, 107, 2725-2756.; M. B. M. Salamone, Acc Chem Res 2015, 48, 2895-2903.; 

S.Protti, M. Fagnoni, D. Ravelli,   ChemCatChem 2015, 7, 1516 1523.; D. Ravelli, S. Protti, M. Fagnoni, Chem Rev 2016, 116, 9850-9913.
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Motivation

• Complete charge separation

• No change in geometry in the transition state

S. G. Clark, J. Kenyon, H. Phillips, J. Chem. Soc. 1927, 188.

H. Tanaka, K. Sakai, A. Kawamura, K. Oisaki, M. Kunai, Chem. Commun. 2018, 54, 3215-3218.;
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Motivation

• Azide group will serve as a model system

• Adamantane as a test substrate

S. Bräse, C. Gil, K. Knepper, V. Zimmermann, Angew. Chem. Int. Ed. 2005, 44, 5188-5240.; 

K. A. Margrey, W. L. Czaplyski, D. A. Nicewicz, E. J. Alexanian, J. Am. Chem. Soc. 2018, 140, 4213-4217.
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Working Hypothesis

• Oxidation potential & 
absorption maximum

• Bond dissociation energy 
(BDE) & activation energy

SET HAT

D. S. Hamilton, D. A. Nicewicz, J. Am. Chem. Soc. 2012, 134, 18577–18580, X. Huang, J. T. Groves, ACS Catal. 2016, 6, 751–759. 

K. A. Margrey,W. L. Czaplyski, D. A. Nicewicz, E. J. Alexanian, J. Am. Chem. Soc. 2018, 140, 4213–4217.
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Initial Results

Determination of yields by GC-MS using n-nonane as internal standard.
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Formation of sulfonamide

n-nonane

adamantane product

Y. Jian, M. Chen, C. Yang, W. Xia, Synthesis 2019, 51, A-I.
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Variations at different points

c)
b)

a)
d)

Determination of yields by GC-MS using n-nonane as internal standard.
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Testing different transfer agents

16 / mol% Transfer Agent Product Yield / %

0

26

15

5 39

20 39

0

27

3

5 46

20 16

0

28

1

5 1

20 1

0

28

48

5 53

20 63

Determination of yields by GC-MS using n-nonane as internal standard.
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Background reaction

• HAT agent act as an initiator

• Chlorine radical catalysis

• Observation of adamantyl chloride

G. Bergonzini, C. S. Schindler, C.-J. Wallentin, E. N. Jacobsen, C. R. J. Stephenson, Chem. Sci. 2014, 5, 112-116.
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Testing different solvents

Solvent Transfer agent Product Yield [%]

MeCN
30 25

17

PhCF3 22

MeCN
33 15

20 

PhCF3 22

Determination of yields by GC-MS using n-nonane as internal standard.
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Testing different substrate

Product Yield [%]

34 8

35 23

36 49

37 0, 12

Determination of yields by GC-MS using n-nonane as internal standard.
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Testing different HAT amounts

16 / mol% Yield [%]

0 0

5 23

10 22

20 22

Determination of yields by GC-MS using n-nonane as internal standard.

• Transfer agent is unsuitable
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Synthesis of other sulfilimines

• Reduction of oxidation potential

Quantum mechanical calculations on M062x/def2TZVP level of theory. Determined by cyclic voltammetry in acetonitrile vs. SCE.
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Testing different reactions

K. A. Margrey, W. L. Czaplyski, D. A. Nicewicz, E. J. Alexanian, J. Am. Chem. Soc. 2018, 140, 4213-4217.

N. R. Patel, C. B. Kelly, A. P. Siegenfeld, G. A. Molander, ACS Catal. 2017, 7, 1766-1770.
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Stern-Volmer-kinetics

• intramolecular deactivation (quenching) processes

Io
I
– 1 = KSV ∙ Q
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Synthesis of other sulfilimines / sulfoximines

Quantum mechanical calculations on M062x/def2TZVP level of theory. Determined by cyclic voltammetry in acetonitrile vs. SCE.
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Screening of new sulfoximine

Determination of yields by GC-MS using n-nonane as internal standard.
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Different approach

Determination of yields by GC-MS using n-nonane as internal standard.

X Yield / %

K2SO4 0

Li2CO3 3

ZrCl4 4

K2CO3 12
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Back at the beginning

Determination of yields by GC-MS using n-nonane as internal standard.

c)
b)

a)
d)
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Variation of counteranions

X– KSV / mM–1 Yield / %

BF4
– 0,004 17

PF6
– 0,018 41

TfO– 0,006 33

ClO4
– 0,003 32

SbF6
–

[BArF
4]– 26

Determination of yields by GC-MS using n-nonane as internal standard. 
E. P. Farney, S. J. Chapman, W. B. Swords, M. D. Torelli, R. J. Hamers, T. P. Yoon, J. Am. Chem. Soc. 2019, 141, 6385–6391.



22

Variation of photocatalysts

Determination of yields by GC-MS using n-nonane as internal standard. A. R. White, L. Wang, D. A. Nicewicz, Synlett, 2019, 30, 827-832. 
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Outlook

 Measure remaining Stern-Volmer constants

 Performing a DoE

 Testing of further substrates with optimized conditions
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Time-dependency

Determination of yields by GC-MS using n-nonane as internal standard.

PC Time / h Yield / %

54

24 21

48 24

120 27

58

24 32

48 35

120 28
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Results

T. Norris, K. Leeman, Org. Process Res. Dev. 2008, 12, 869-876. 

D. Kaiser, L. F. Veiros, M. Nuno, Chem. Eur. J. 2016, 22, 4727-4732.
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Results

C. Urban, Y. Macé, F. Cadoret, J.-C. Blazejewski, E. Magnier, Adv. Synth. Catal. 2010, 352, 2805-2814.
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Results

S. Li, L. Liu, R. Wang, Y. Yang, J. Li, J. Wei, Org. Lett. 2020, 22, 7470–7474.
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Results

B. V. Lakshmi, U. K. Wefelscheid, U. Kazmaier, Synlett, 2011, 3, 345-348.

S. Li, L. Liu, R. Wang, Y. Yang, J. Li, J. Wei, Org. Lett. 2020, 22, 7470–7474.
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Results

A. R. White, L. Wang, D. A. Nicewicz, Synlett 2019, 30, 827-832.
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Results

A. R. White, L. Wang, D. A. Nicewicz, Synlett 2019, 30, 827-832.


