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Dear Prof. Russell J Cox,
The manuscript referred to above is submitted for your consideration for publication as a regular article in RSC Advances.
The characteristics and origin of hydrogen bonds have been a pivotal topic for a better understanding of the macromolecular synthesis, crystallization process, selectivity in reactions, and development of new drugs and materials. While the nature of the conventional red-shifting hydrogen bond is clearly understood by the electrostatic interaction between H and B atoms that are involved in the A−H∙∙∙B hydrogen bond, the origin of nonconventional blue-shifting hydrogen bond remains unanswered. Among them, the C–H∙∙∙B hydrogen bond (C is carbon) is of considerable importance owing to its ubiquity and large diversity in nature, especially in biological systems or in biologically active compounds. Its importance is also rised when the presence of nonconventional hydrogen bond involving C–H covalent bond as proton donor is observed in the intermediates, which facilitates the formation of desired products. 
Due to the undeniable importance of oxygen and sulfur elements in biology, understanding of the hydrogen bonds containing O and S atoms via various aldehydes and thioaldehydes is required. In spite of some of publications related to the blue shifts of Csp2–H stretching frequencies in the Csp2–H∙∙∙O/S nonconventional hydrogen bonds in the complexes containing carbonyl (Csp2=O) group, a systematic investigation of hydrogen-bonded binary systems with participation of the Csp2–H∙∙∙O/S hydrogen bonds for a clearer understanding of characteristics and nature of Csp2–H blue shift or red shift of nonconventional hydrogen bonds is still imperative. In this work, we set out to perform a computational study of the conventional and nonconventional hydrogen bonds in the complexes formed by the interactions of acetaldehyde (CH3CHO) and thioacetaldehyde (CH3CHS) with the substituted carboxylic and thiocarboxylic acids (RCZOH, with R = F, H, CH3 and Z = O, S). The remarkable impact of O–H∙∙∙O/S conventional hydrogen bonds on the Csp2–H blue shifts of stretching frequencies in the Csp2–H∙∙∙O/S nonconventional hydrogen bonds in the complexes are evaluated accordingly. A surprising blue shift of stretching frequency of Csp2-H bond involving the nonconventional hydrogen bond, up to 104.5 cm-1, has been observed for the first time.
More importantly, the substituent effects of various electron-donating and electron-withdrawing groups on the stability, the characteristics and the origin of conventional and nonconventional hydrogen bonds, and the strength of complexes on the basis of the polarity of the Csp2/O–H covalent bond and the gas phase basicity of the chalcogen atom (O, S) in the isolated monomers were also examined thoroughly. The obtained results showed that the ratio of deprotonation enthalpy and proton affinity could be considered as an index for the magnitude and classification of the nonconventional hydrogen bond. Moreover, the role of O compared to S in CH3CHZ in affecting the characteristics of nonconventional and conventional hydrogen bonds was investigated. A clarification of the contribution of intramolecular and intermolecular electron density transfer in the complexes which affected Csp2–H stretching frequency blue-shift was also obtained. Some electronic state-of-art analyses such as Noncovalent Interaction approach (NCIplot), Atoms in Molecules theory (AIM), Natural Bonding Orbital (NBO) and the second-order Symmetry-Adapted Perturbation Theory (SAPT2+) were applied to clarify these characteristics in the system investigated.

A large number of interesting results have been obtained in this work and we feel that they could attract interest of a large range of readers in the fields of nonconventional and conventional hydrogen bonds, both theoretically and experimentally. We would greatly be grateful if the manuscript is considered for publication as an article in RSC Advances.
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