
 

 hysical Chemistry >  

 ChemPhysChem >  
 Vol 14 Issue 8 >  
 Abstract 

JOURNAL TOOLS 

 Get New Content Alerts  
 Get RSS feed  

 Save to My Profile  
 Get Sample Copy  
 Recommend to Your Librarian  

JOURNAL MENU 

 Journal Home 

FIND ISSUES 

 Current Issue 

 All Issues 

FIND ARTICLES 

 Early View 
 Accepted Articles 

 Most Accessed 
 Most Cited 

GET ACCESS 

 Subscribe / Renew  

FOR CONTRIBUTORS 

 OnlineOpen 
 Submit an Article 

 Author Guidelines 
 For Referees 

ABOUT THIS JOURNAL 

http://onlinelibrary.wiley.com/subject/code/CH90/titles
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291439-7641
http://onlinelibrary.wiley.com/doi/10.1002/cphc.v14.8/issuetoc
http://onlinelibrary.wiley.com/doi/10.1002/cphc.201200964/abstract
http://onlinelibrary.wiley.com/getEmailAlert?id=10.1002%2F%28ISSN%291439-7641&originUrl=%2Fdoi%2F10.1002%2Fcphc.201200964%2Fabstract
http://onlinelibrary.wiley.com/rss/journal/10.1002/%28ISSN%291439-7641
http://onlinelibrary.wiley.com/saveTitle?id=10.1002%2F%28ISSN%291439-7641&type=JOURNAL&originUrl=%2Fdoi%2F10.1002%2Fcphc.201200964%2Fabstract
http://onlinelibrary.wiley.com/doi/10.1002/cphc.v14.1/issuetoc
http://onlinelibrary.wiley.com/recommend/to/librarian/doi/10.1002/%28ISSN%291439-7641
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291439-7641
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291439-7641/currentissue
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291439-7641/issues
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291439-7641/earlyview
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291439-7641/homepage/2267_preview.html
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291439-7641/homepage/2267_mostaccessed.html
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291439-7641/homepage/2267_mostcited.html
http://ordering.onlinelibrary.wiley.com/subs.asp?ref=1439-7641&doi=10.1002/%28ISSN%291439-7641
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291439-7641/homepage/2267_onlineopen.html
http://www.manuscriptxpress.org/osm/
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291439-7641/homepage/2267_authors.html
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291439-7641/homepage/2267_web_ref.html


 Society Information 
 Editorial Board 

 Contact 
 For Journalists 

 Advertise 
 News 
 Overview 

SPECIAL FEATURES 

 More Info 
 Special Issues 

 Very Important Papers 
 Editorials: Higher Impact and Publication Frequency 
 Cover Gallery 

 Tag Cloud 
 Article Index 

 Book Reviews 
 Read Cover Story 
 Jobs 

 

Article 

Interaction Modes and Absolute Affinities of 

α-Amino Acids for Mn
2+

: A Comprehensive 

Picture 

1. M. Hassan Khodabandeh1,  
2. Hamid Reisi1,  

3. Dr. Mehdi D. Davari3,  
4. Prof. Karim Zare1,  
5. Prof. Mansour Zahedi1,*,  

6. Prof. Gilles Ohanessian2,* 

Article first published online: 15 APR 2013 

DOI: 10.1002/cphc.201200964 

http://www.chempubsoc.eu/
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291439-7641/homepage/2267_edbd.html
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291439-7641/homepage/2267_kont.html
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291439-7641/homepage/2267_jour.html
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291439-7641/homepage/2267_media.pdf
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291439-7641/homepage/news/index.html
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291439-7641/homepage/ProductInformation.html
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291439-7641/homepage/2267_moreinfo.html
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291439-7641/homepage/2267_speciss.html
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291439-7641/homepage/2267_vip.html
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291439-7641/homepage/2267_further.html
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291439-7641/homepage/cover/index.html
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291439-7641/homepage/2267_tagcloud.html
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291439-7641/homepage/2267_index.html
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291439-7641/homepage/bookrevi/index.html
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291439-7641/homepage/cover/current.html
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291439-7641/homepage/Jobs.html
http://www.chempubsoc.eu/


Copyright © 2013 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 

Issue  

 

ChemPhysChem 

Volume 14, Issue 8, pages 1733–1745, June 3, 2013 

Additional Information(Hide All) 

How to CiteAuthor InformationPublication History 

How to Cite 

Khodabandeh, M. H., Reisi, H., Davari, M. D., Zare, K., Zahedi, M. and Ohanessian, G. (2013), 
Interaction Modes and Absolute Affinities of α-Amino Acids for Mn2+: A Comprehensive 

Picture. ChemPhysChem, 14: 1733–1745. doi: 10.1002/cphc.201200964 

Author Information 

1. 1 Department of Chemistry, Faculty of Sciences, Shahid Beheshti University, G.C., Evin 
19839-6313, Tehran (Iran), Fax: (+98) (21) 22401765  

2. 2 Laboratoire des Mécanismes Réactionnels, Département de Chimie, Ecole 
Polytechnique, CNRS, 91128 Palaiseau Cedex (France), Fax: (+33) (0)1 69 33 48 03  

3. 3 Theoretical and Computational Biophysics Department, Max Planck Institute for 

Biophysical Chemistry, Am Fassberg 11, 37077 Goettingen (Germany) 

Email: Prof. Mansour Zahedi (m-zahedi@cc.sbu.ac.ir), Prof. Gilles Ohanessian 
(gilles.ohanessian@polytechnique.fr) 

*Department of Chemistry, Faculty of Sciences, Shahid Beheshti University, G.C., Evin 19839-

6313, Tehran (Iran), Fax: (+98) (21) 22401765  

Publication History 

1. Issue published online: 24 MAY 2013 
2. Article first published online: 15 APR 2013 

3. Manuscript Revised: 13 FEB 2013 

http://onlinelibrary.wiley.com/doi/10.1002/cphc.v14.8/issuetoc
http://onlinelibrary.wiley.com/doi/10.1002/cphc.201200964/abstract
http://onlinelibrary.wiley.com/doi/10.1002/cphc.201200964/abstract
http://onlinelibrary.wiley.com/doi/10.1002/cphc.201200964/abstract
http://onlinelibrary.wiley.com/doi/10.1002/cphc.201200964/abstract
http://onlinelibrary.wiley.com/doi/10.1002/cphc.201200964/abstract


4. Manuscript Received: 22 NOV 2012 

ARTICLE TOOLS 

 Get PDF (1075K) 

 Save to My Profile 
 E-mail Link to this Article 

 Export Citation for this Article 
 Get Citation Alerts 
 Request Permissions 

 Abstract 

 Article 
 References 

 Supporting Information 
 Cited By 

View Full Article with Supporting Information (HTML) Get PDF (1075K) 

Keywords: 

 ab initio calculations; amino acids; cations; density functional calculations; manganese 

Abstract 

Manganese is involved as a cofactor in the activation of numerous enzymes as well as the 
oxygen-evolving complex of photosystem II. Full understanding of the role played by the Mn2+ 

ion requires detailed knowledge of the interaction modes and energies of manganese with its 
various environments, a knowledge that is far from complete. To bring detailed insight into the 
local interactions of Mn in metallopeptides and proteins, theoretical studies employing first-

principles quantum mechanical calculations are carried out on [Mn-amino acid]2+ complexes 
involving all 20 natural α-amino acids (AAs). Detailed investigation of [Mn-serine]2+

, [Mn-

cysteine]2+, [Mn-phenylalanine]2+, [Mn-tyrosine]2+, and [Mn-tryptophan]2+ indicates that with an 
electron-rich side chain, the most stable species involves interaction of Mn2+ with carbonyl 
oxygen, amino nitrogen, and an electron-rich section of the side chain of the AA in its canonical 

form. This is in sharp contrast with aliphatic side chains for which a salt bridge is formed. For 
aromatic AAs, complexation to manganese leads to partial oxidation as well as aromaticity 

reduction. Despite multisite binding, AAs do not generate strong enough ligand fields to switch 
the metal to a low- or even intermediate-spin ground state. The affinities of Mn2+ for all AAs are 
reported at the B3LYP and CCSD(T) levels of theory, thereby providing the first complete series 

of affinities for a divalent metal ion. The trends are compared with those of other cations for 
which affinities of all AAs have been previously obtained.  
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