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Abstract 

Anion recognition is widely used in several biological fields. Squaramide derived compounds appear as 

potential structures to recognize anions. Here, the bond mechanisms between the chloride (Cl-), bromide 

(Br-) and nitrate (NO3-) anions and anthracene-squaramide conjugated compounds are elucidated 

considering the influence of the: (i) number, (ii) nature, and (iii) position of the substituents: 

trifluoromethyl (-CF3) and nitro (-NO2). Energy decomposition analysis (EDA) shows that the 

interactions between Cl-, Br- and NO3- and anthracene-squaramide have an attractive interaction energy 

supported predominantly by electrostatic energy followed by orbital contribution. Molecular electrostatic 

potential (MEP) surfaces imply electrostatic interactions between Cl-, Br- and the oxygen atom from 

NO3- and the hydrogen atoms from N-H and C-H bonds present in the squaramide structure, and an aryl 

group, respectively. Cl- interacts with the receptors more strongly than Br-. The NO3- recognition is less 

attractive than those presented by Cl- and Br-, in agreement with the hardness-softness features of these 

anions. Importantly, one and, mostly, two group substitutions, -H -> -CF3 or -NO2, favor the 

recognition of Cl-, Br- and NO3- due to the increase of the polarization in the receptor-NHMIDLINE 

HORIZONTAL ELLIPSISanion interaction. The -NO2 group promotes a larger effect relative to the -

CF3 ligand. The -NO2 ligand positioned at the largest distance conceivable to the benzene-NH group 

promotes the lowest interference in the N-HMIDLINE HORIZONTAL ELLIPSISCl- interaction. These 

results provide information to design receptors with a larger capability to recognize anions. 

Palabras clave 

KeyWords Plus:MOLECULAR-ORBITAL METHODS; DRINKING-WATER; BASIS-

SETS; NONCOVALENT INTERACTIONS; HYDROGEN-

BOND; COMBINATION; CHEMISTRY; ELEMENTS; VALENCE; BINDING 

https://apps.webofknowledge.com/OutboundService.do?SID=5CCQM4CphiZRivfuzNY&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=4469935
javascript:sup_focus('addressWOS:000582432400022-1')
https://apps.webofknowledge.com/OutboundService.do?SID=5CCQM4CphiZRivfuzNY&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=40748839
javascript:sup_focus('addressWOS:000582432400022-1')
https://apps.webofknowledge.com/OutboundService.do?SID=5CCQM4CphiZRivfuzNY&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=41944029
https://apps.webofknowledge.com/OutboundService.do?SID=5CCQM4CphiZRivfuzNY&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=41944029
javascript:sup_focus('addressWOS:000582432400022-2')
https://apps.webofknowledge.com/OutboundService.do?SID=5CCQM4CphiZRivfuzNY&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=6569338
javascript:sup_focus('addressWOS:000582432400022-2')
https://apps.webofknowledge.com/OutboundService.do?SID=5CCQM4CphiZRivfuzNY&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=41669802
javascript:sup_focus('addressWOS:000582432400022-3')
https://apps.webofknowledge.com/OutboundService.do?SID=5CCQM4CphiZRivfuzNY&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=33081318
javascript:sup_focus('addressWOS:000582432400022-4')
https://apps.webofknowledge.com/OutboundService.do?SID=5CCQM4CphiZRivfuzNY&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=739456
javascript:sup_focus('addressWOS:000582432400022-5')
javascript:sup_focus('addressWOS:000582432400022-6')
https://apps.webofknowledge.com/OutboundService.do?SID=5CCQM4CphiZRivfuzNY&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=10598438
javascript:sup_focus('addressWOS:000582432400022-2')
https://apps.webofknowledge.com/OutboundService.do?SID=5CCQM4CphiZRivfuzNY&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=31453075
javascript:sup_focus('addressWOS:000582432400022-7')
https://apps.webofknowledge.com/OutboundService.do?SID=5CCQM4CphiZRivfuzNY&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=1225182
javascript:sup_focus('addressWOS:000582432400022-1')
javascript:hide_show('show_resc_blurb',%20'inline');hide_show('show_resc_blurb_link',%20'none');hide_show('hide_resc_blurb_link',%20'inline')
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5CCQM4CphiZRivfuzNY&field=TS&value=MOLECULAR-ORBITAL+METHODS&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5CCQM4CphiZRivfuzNY&field=TS&value=DRINKING-WATER&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5CCQM4CphiZRivfuzNY&field=TS&value=BASIS-SETS&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5CCQM4CphiZRivfuzNY&field=TS&value=BASIS-SETS&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5CCQM4CphiZRivfuzNY&field=TS&value=NONCOVALENT+INTERACTIONS&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5CCQM4CphiZRivfuzNY&field=TS&value=HYDROGEN-BOND&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5CCQM4CphiZRivfuzNY&field=TS&value=HYDROGEN-BOND&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5CCQM4CphiZRivfuzNY&field=TS&value=COMBINATION&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5CCQM4CphiZRivfuzNY&field=TS&value=CHEMISTRY&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5CCQM4CphiZRivfuzNY&field=TS&value=ELEMENTS&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5CCQM4CphiZRivfuzNY&field=TS&value=VALENCE&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5CCQM4CphiZRivfuzNY&field=TS&value=BINDING&uncondQuotes=true


Información del autor 

Dirección para petición de copias: 

Universidad de Franca Univ Franca, Nucleo Pesquisas Ciencias Exatas & Tecnol, BR-14404600 

Franca, SP, Brazil. 

Dirección correspondiente: Orenha, RP; Parreira, RLT (autor correspondiente) 

 

Univ Franca, Nucleo Pesquisas Ciencias Exatas & Tecnol, BR-14404600 Franca, SP, Brazil. 

Direcciones: 

 

[ 1 ] Univ Franca, Nucleo Pesquisas Ciencias Exatas & Tecnol, BR-14404600 Franca, SP, Brazil 

 

[ 2 ] Univ Fed Santa Catarina, Dept Quim, Campus Univ Trindade, BR-88040900 Florianopolis, SC, Brazil 

 

[ 3 ] Univ Fed Pelotas, Dept Phys, POB 354, BR-96010900 Pelotas, RS, Brazil 

 

[ 4 ] Sorbonne Univ, CNRS, LCT, F-75005 Paris, France 

 

[ 5 ] Univ Chile, Fac Ciencias, Dept Fis, Casilla 653, Santiago 7800024, Chile 

       [ 6 ] Ctr Desarrollo Nanociencia & Nanotecnol CEDENNA, Avda Ecuador 3493, Santiago 9170124, Chile 

 

[ 7 ] Univ Chile, Dept Quim, Fac Ciencias, Casilla 653, Santiago, Chile 

Direcciones de correo electrónico:rpo9@hotmail.com; renato.parreira@unifran.edu.br 

Financiación 

Entidad financiadoraMostrar más información 
Número de 

concesión 

CoordenacAo de Aperfeicoamento de Pessoal de Nivel Superior - Brasil 

(CAPES) Finance  
001 

Fundacao de Amparo a Pesquisa do Estado de Sao Paulo (FAPESP) 

2011/07623-8 

2017/24856-2 

2019/19175-1 

National Council for Scientific and Technological Development (CNPq) 313648/2018-2 

Foundation for Research Support of the State of Rio Grande do Sul 

(FAPERGS) 
  

National Council for Scientific and Technological Development (CNPq) 
306297/2018-3 

430364/2018-0 

LabEx CALSIMLAB  

ANR-11-LABX-0037-

01 

ANR-11-IDEX-0004-

02 

Comision Nacional de Investigacion Cientifica y Tecnologica (CONICYT) 

CONICYT FONDECYT 
1181121 

Centers of Excellence with Basal/Conicyt Financing  FB0807 

mailto:rpo9@hotmail.com
mailto:renato.parreira@unifran.edu.br
javascript:toggle_unified_funding()
javascript:hide_show('reprint_pref_org_exp_link_1', 'inline');hide_show('show_reprint_pref_org_exp_link_1', 'none');hide_show('hide_reprint_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_1', 'inline');hide_show('show_research_pref_org_exp_link_1', 'none');hide_show('hide_research_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_2', 'inline');hide_show('show_research_pref_org_exp_link_2', 'none');hide_show('hide_research_pref_org_exp_link_2', 'inline')
javascript:hide_show('research_pref_org_exp_link_3', 'inline');hide_show('show_research_pref_org_exp_link_3', 'none');hide_show('hide_research_pref_org_exp_link_3', 'inline')
javascript:hide_show('research_pref_org_exp_link_4', 'inline');hide_show('show_research_pref_org_exp_link_4', 'none');hide_show('hide_research_pref_org_exp_link_4', 'inline')
javascript:hide_show('research_pref_org_exp_link_5', 'inline');hide_show('show_research_pref_org_exp_link_5', 'none');hide_show('hide_research_pref_org_exp_link_5', 'inline')
javascript:hide_show('research_pref_org_exp_link_7', 'inline');hide_show('show_research_pref_org_exp_link_7', 'none');hide_show('hide_research_pref_org_exp_link_7', 'inline')


National Council for Scientific and Technological Development (CNPq) 311963/2017-0 

Ver texto de financiación    

Editorial 

ROYAL SOC CHEMISTRY, THOMAS GRAHAM HOUSE, SCIENCE PARK, MILTON RD, 

CAMBRIDGE CB4 0WF, CAMBS, ENGLAND 

Información de la revista 

 Impact Factor: Journal Citation Reports 

Categorías / Clasificación 

Áreas de investigación:Chemistry 

Categorías de Web of Science:Chemistry, Multidisciplinary 

Información del documento 

Idioma:English 

Número de acceso: WOS:000582432400022 

ISSN: 1144-0546 

eISSN: 1369-9261 

 

javascript:hide_show('show_fund_blurb',%20'inline');hide_show('show_fund_blurb_link',%20'none');hide_show('hide_fund_blurb_link',%20'inline')
javascript:;

