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ABSTRACT

A computational study of the complexes formed by F,C=CFZH, (Z =P, As, and Sb) and
F>C=CFPF, with two Lewis bases (NH3 and NMes) has been carried out. In general, two
minima complexes are found, one with a o-hole pnicogen bond and the other one with
a 1n-hole tetrel bond in most complexes but two o-hole pnicogen bonded complexes are
obtained for F,C=CFZH, and NHs. They have similar stability though F,C=CFSbH,
engages in a much stronger o-hole pnicogen bond with NMes. The -PF, substitution
makes the n-hole on the terminal carbon form a tetrel bond with NHs. A heavier -ZH,
group engages in a stronger o-hole pnicogen bond but results in a weaker mn-hole tetrel
bond. Other than electrostatic interaction, the stability of both complexes is attributed
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to the charge transfer from the N lone pair into the C-Z/H-Z anti-bonding orbital in the
pnicogen bond and the C=C anti-bonding orbital in the tetrel bond.

The o-hole pnicogen bonded and n-hole tetrel bonded complexes between F,C=CFZH,
(Z = P, As, and Sb) and two Lewis bases (NH3 and NMe3) have been compared. The

results indicate that both interactions can compete, dependent on the nature of the N
base.

GRAPHICAL ABSTRACT

o-hole pnicogen bond

»

n-hole tetrel bond

KEYWORDS:

o-hole pnicogen bond n-hole tetrel bond NBO AIM

Disclosure statement

No potential conflict of interest was reported by the authors.


https://www.tandfonline.com/keyword/%CF%83-hole+pnicogen+bond
https://www.tandfonline.com/keyword/%CF%80-hole+tetrel+bond
https://www.tandfonline.com/keyword/NBO
https://www.tandfonline.com/keyword/AIM

Additional information

Funding

This work was supported by National Natural Science Foundation of China [21573188].

Related Research Data

Computational insights into structural and optical properties of P-containing and N-
containing ligands capped CdSe clusters

Source: Molecular Simulation

Binding Mechanisms in Supramolecular Complexes

Source: Angewandte Chemie International Edition

Characterizing the interplay of Pauli repulsion, electrostatics, dispersion and charge
transfer in halogen bonding with energy decomposition analysis

Source: Physical Chemistry Chemical Physics

VMD: Visual molecular dynamics

Source: Journal of Molecular Graphics

Competition and cooperativity between tetrel bond and chalcogen bond in complexes
involving F2CX (X = Se and Te)

Source: Chemical Physics Letters

Comparison of o-Hole and n-Hole Tetrel Bonds Formed by Pyrazine and 1,4-

Dicyanobenzene: The Interplay between Anion-1t and Tetrel Bonds

Related research @

People also read Recommended articles Cited by
21

Tuning of pnicogen and chalcogen bonds by an aerogen-bonding interaction: a comparative ab initio
study >

Mehdi D. Esrafili et al.
Molecular Physics
Published online: 2 Jul 2018


https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F08927022.2019.1642473&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1002%252Fanie.200802947&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1039%252Fc7cp06959f&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252F0263-7855%252896%252900018-5&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.cplett.2014.12.015&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1002%252Fcphc.201700660&type=Scholix
https://www.tandfonline.com/doi/full/10.1080/00268976.2018.1492746
https://www.tandfonline.com/author/Esrafili%2C+Mehdi+D

Information for Open access

Authors Overview

R&D professionals Open journals

Editors Open Select

Librarians Dove Medical Press
Societies F1000Research
Opportunities Help and information
Reprints and e-prints Help and contact
Advertising solutions Newsroom

Accelerated publication All journals

Corporate access solutions Books

Keep up to date

Register to receive personalised research and resources by email

8 Sign me up
X JinJe kol

Copyright © 2026 Informa UK Limited Privacy policy e Taylor& Francis

by informae--
Cookies Terms & conditions Accessibility

Registered in England & Wales No. 01072954
5 Howick Place | London | SW1P 1WG



https://authorservices.taylorandfrancis.com/
https://taylorandfrancis.com/who-we-serve/industry-government/business/
https://editorresources.taylorandfrancis.com/
https://www.tandfonline.com/page/librarians
https://www.tandfonline.com/societies
https://www.tandfonline.com/openaccess
https://www.tandfonline.com/openaccess/openjournals
https://www.tandfonline.com/openaccess/openselect
https://www.tandfonline.com/openaccess/dove
https://www.tandfonline.com/openaccess/f1000
https://taylorandfrancis.com/who-we-serve/industry-government/marketing/
https://taylorandfrancis.com/partnership/commercial/advertising-solutions/
https://taylorandfrancis.com/partnership/commercial/accelerated-publication/
https://taylorandfrancis.com/who-we-serve/industry-government/business/purchasing-options/
https://help.tandfonline.com/
https://newsroom.taylorandfrancisgroup.com/
https://www.tandfonline.com/journals?&pageSize=3000
https://www.routledge.com/
https://taylorandfrancis.formstack.com/forms/tfoguest_signup
https://facebook.com/TaylorandFrancisGroup
https://twitter.com/tandfonline
http://linkedin.com/company/taylor-&-francis-group
https://www.youtube.com/user/TaylorandFrancis
http://www.weibo.com/tandfchina
https://bsky.app/profile/tandfresearch.bsky.social
https://www.informa.com/
https://informa.com/privacy-policy/
https://privacy.informa.com/trackers/en/
https://www.tandfonline.com/terms-and-conditions
https://www.tandfonline.com/accessibility
http://taylorandfrancis.com/

