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Intermolecular C-H---H-M dihydrogen bonds in five-
membered heterocyclic complexes: a DFT and ab-initio
study
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Abstract
In this work, dihydrogen bond between five-membered heterocyclic compounds (furan,
thiophene, pyrrole, arsole, borole, phosphole, and silole) and alkali metal hydride HM (M = Li,
Na, and K) were carried out by density functional theory and ab-nito calculations. A two pure
(PBE, MoL) and four hybrids (B3LYP, B3P86, B3PWo1, wBo7XD) DFT functional and MP2
method with 6-311 + + G** basis set were used for five membered heterocyclic dihydrogen
‘bond interactions, Molecular geometries, puckering parameters, energies, and naturl bond
orbital analysis of all the complexes were calculated by various DFT functionals and MP2
‘method. For all the compleses, smallest H-H bond distance is observed for thiopheneHK
which has significantinteraction energy (AEY), while largest H--H distance with smallest AE®
is observed for pyrrole-HLi comples. Among all the functionals, Mo6L predicted the smallest
for ll the complexes, whill largest diydrogen bond distance was
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