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Nhirng két luan méi cia luan an

< Pi cung cip thém co s khoa hoc dé gitp hiéu rd ban chat va phan loai lién két hydro chuyén
doi do va xanh véi sy tham gia cua lién két cong hoa tri C/N—H, d6 1a mirc d6 rat ngan lién két va
ting tan sé dao dong hoa tri cua lién két C—H tham gia vao lién két hydro C—H---O/N ti Ié nghich
v6i do phan cuc cua lién két C-H va d6 bazo pha khi ctia nguyén tir O/N trong monome ban dau.
Mtic @6 chuyén doi xanh giam theo chiéu Cyz—H > Cqpp-H > Csp—H, khi lién két C-H tham gia
vao C—H---O/N. Sy chuyén doi do cua lién két hydro O-H--O/N, N-H-N/O va C-H-O/N do
ban chat tinh dién va mirc do chuyén doi do ti 1é thuan véi do phan cuc lién két O/N/C-H va do
bazo ctia nguyén tir O/N trong monome ban dau.

< Do bén cac lién két hydro C-H---O/N va N-H---O/N d3 duoc so sanh, dinh lwgng mot cach hé
thdng va twong d6i day du, dic biét trong hé tuwong tac cua cac bazo nito. Cu thé, lién két hydro
C—H---O/N thuoc loai yéu véi nang lwong bén héa khoang 3-11 kJ.mol™ va N—H--O/N thudc loai
trung binh véi nang lugng bén héa khoang 14-50 kJ.mol™. Bang chu ¥, lién két hydro chuyén doi
d6 Csy—H:++O véi ning lugng bén hoa Ién téi 21 ki.mol™, thudc loai lién két hydro trung binh,
duogc phat hién trong hé phirc twong tac cua cac carbonyl va cyanide. Nhu vay, nhin chung lién
két hydro N—H---O/N bén hon so véi lién két hydro C—H--O/N.

% Da phat hién céc lién két hydro chuyén doi xanh C—H--O/N va chuyén doi d6 O-H--O/N, N—
H:+-O/N va C—H:-O/N trong cac hé phic nghién ciru. Pang chu y, phét hién lan dau tién sy dong
gop cua tuong tac m--m* dén do bén cac phirc tuong tac giita cac phan tir vai CO,. Hon nita, lién
két hydro chuyén doi xanh C—H--O trong phuc giita methanol va ethanol véi CO, con duoc phét
hién va- chua dugc céng bd trude day.

< Két qua phan tich SAPT2+ cho thay hop phan ning lugng tinh dién dong vai tro quyét dinh,
hai hop phan nang lugng cam tng, phan tan dong vai tro twong duwong nhau va cing doéng gop
chinh vao do bén lién két hydro va do bén phic.
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New conclusions

% Having provided the supplemental understandings of the origin and classification of red- or
blue-shifting hydrogen bonds with C/N—H proton donors. The obtained results show that the
decreasing magnitude of the C—H bond length and the increase of its stretching frequency
involved in the C—H---O/N hydrogen bonds are inversely proportional to the polarization of the
C—H bond and the gas phase basicity of the O/N atom in the isolated monomer. The stretching
frequency blue shift of C—H bond involved in the C—H---O/N hydrogen bonds decreases in the
order of Cgs—H > Cyo—H > Cy—H. The O-H:--O/N, N-H--N/O and C-H--O/N red-shifting
hydrogen bonds are caused by attractive electrostatic force, and the red shifts are directly
proportional to the polarity of the O/N/C-H covalent bonds and gas phase basicity of the O/N
atoms in isolated monomers.
% The stability of the N/C-H---O/N hydrogen bonds was estimated quantitatively thoroughly,
especially in the complexes of nucleobases. The C—H--O/N hydrogen bonds are weak hydrogen
bonds with the individual energies in the range from 3 to 11 kJ.mol™, whereas the N-H--O/N ones
belong to medium hydrogen bond with the binding energies ranging from 14 to 50 kJ.mol™.
Remarkably, the Cy—H--O red-shifting hydrogen bond, which is also classified as medium
hydrogen bond with its binding energy up to 21 kJ.mol™, is found in the complexes of carbonyls
and cyanides. As a result, the N-H---O/N hydrogen bonds are more stable than the C-H--*O/N ones.
% The C—H---O/N blue-shifting hydrogen bonds, and the O—H---O/N, N-H:-O/N and C-H--O/N
red-shifting hydrogen bonds are found in the systems investigated. Notably, the m---7* interaction
contributing to stability of the complexes between CO,-philic compounds and CO, is observed for
the first time. Moreover, the C-H---O blue-shifting hydrogen bond has been detected in the
complexes formed by inteactions of methanol and ethanol with CO,, which has not been reported in
the literatures.
s The results of the SAPT2+ analysis indicate that a dominant role of the electrostatic energy
term along with an addition of the dispersion and induction energy components contributes to
stabilization of hydrogen bond and complex.
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