
Wahlpflichtfach
Molekulares Design und Pharm. Biophysik

Prof. Dr. F. Böckler 24. April 2019

Frank M. Böckler      Wahlpflichtfach  Molekulares Design & Pharmazeutische Biophysik 26.04.2019

Principles & Applications of Halogen Bonding:

ACS Journalstars:   Most cited papers in J. Med. Chem. 2013-15:

547 citations, > 25,000 downloads
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Halogen Bonding:  

Anisotropy of 

Electron Distribution

 - hole concept:
T. Clark, M. Hennemann, J. Murray, 

P. Politzer, J. Mol. Model. 2007, 13, 291

J. Med. Chem., 2013, 56(4): 1363-88.
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Methods:

Lane D.P., Nature 1992, 358, 15-16
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X = Cl, Br, I

Understanding Molecular Recognition:

O

NH

X

Dependence of interaction quality from geometry:
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Understanding Molecular Recognition:

Dependence of interaction quality from geometry:
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Halogen Bonding Interaction Partners:

Backbone carbonyl Hydroxyl contacts Carboxylates/amides

Sulfur contacts (Met) Nitrogen contacts (His)  - systems

MedChemComm 7, 500 (2016)
JCAMD 26, 935 (2012)

J. Chem. Inf. Model. 
56, 1373 (2016)

J. Chem. Theory Comput. 
7, 2307 (2011)

J. Chem. Inf. Model. 
53, 3178 (2013)

in preparation

 many binding opportunities, but only few hotspots!
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Examples of Molecular Design:

Based on:    2P33,  Alam et al. Bioorg. Med. Chem. Lett. 17, 3463 (2007)
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Examples of Molecular Design:
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Iodine … sulfur distance too small!

➜ why is Met146 not more flexible???

Examples of Molecular Design:
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Iodine … sulfur distance too small!

➜ why is Met146 not more flexible???

Examples of Molecular Design:
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In Molecular Design:
• Geometric requirements

for good XBs are difficult
to meet (other interactions
dominate the binding mode)

• Full potential of XBs is
difficult to harness

HEFLibs as Chemical Tools:
• Integration of XBs in 
binding motifs / networks

• Tuning and cooperativity
 Diversity optimization for

generalization of HEFLibs

Shift from Molecular Design to HEFLibs:
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Pyrazolo[1,5-a]pyridines:

 - hole size and shape depends on the 

chemical context
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Pyrazolo[1,5-a]pyridines:

 - hole size and shape depends on the 

chemical context
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Pyrazolo[1,5-a]pyridines:

 vast number of 
binding motifs
are possible

 - hole size and shape depends on the 

chemical context
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Substituent effects:
(e.g. fluorine)

J. Med. Chem., 2013, 56(4): 1363-88.

 cooperativity
by tuning and 
enhancing the 
binding motifs

 - hole size and shape depends on the 

chemical context
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Showcase Example for HEFLibs Strategy :

Almost optimal X-bond geometry + stabilization by interstitial water
Wilcken R., ..., Boeckler F. M., J. Am. Chem. Soc. 2012, 134, 6810−6818
JACS-Spotlight: J. Am. Chem. Soc. 2012, 134, 7195
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Top-5% of all Halogen-Carbonyl 

contacts in the PDB
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From Fragments to Amino Acids:
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We Want You!


