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ABSTRACT. Density Functional Theory(DFT) calculations are performed to estimate the hydrogen bonding inter-
action energies in pyridine-water and amino-substituted pyridine-water complexes. Some equilibrium properties are also
obtained for these complexes at B3LYP/aug-cc-pVDZ level. It is shown that the amino substitution increases the proton
affinity of pyridine and stabilizes the hydrogen bond. The degree of stabilization upon formation of the complex varies
with the number and the position of the amino groups.
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Fig. 1. Investigated amino-substituted pyridine molecules.
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The Py, APy, and DAPy represent pyridine, aminopyridine, Fig. 2. The molecular structure and numbering of pyeidin

and diaminopyridine, respectively.
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Table 1. Optimized bond lengths(A) and angles(degree) for the pyridine and amino-substituted pyridines

Parameter Py 2-APy 3-APy 4-APy 2,6-DAPyY 3,5-DAPyY
r(N+-Co) 1.340(1.338) 1.342 1.334 1.342 1.342 1.334
1(C-Cy) 1.399(1.394) 1.413 1.410 1.393 1.408 1.409
1(Cs-Cs) 1.396(1.392) 1.388 1.403 1.407 1.393 1.400
1(Cs-Cs) 1.402 1.394 1.407
1(Cs-Ce) 1.394 1.398 1.393
r(N1-Co) 1.340 1.340 1.342
r(C-N(NH,)) 1.385 1.396 1.385 1.386 1.397
Z N1CCs 123.6(123.8) 122.6 124.0 124.5 123.0 122.9
£ C,CsCy 118.5(118.5) 1184 117.2 119.0 1175 117.9
£ C3CsCs 118.5(118.4) 1195 118.9 117.0 120.5 1194
£ C4GCsCs 117.6 119.2 119.0
Z NiCeCs 124.0 122.5 124.5
Z CNiCe 117.3(116.9) 118.0 118.2 116.0 118.6 119.1
Z NiCz N(NHy) 116.2 115.8
£ CoC3 N(NH>) 120.9 120.7
Z C3Cs N(NH,) 1215
Z N1C; NH(NH,) -16.4 -17.0
-157.0 -157.0
Z C,C3 NH(NHy) -22.7 -22.4
-157.2 -156.5
£ C3Cs NH(NHy) -20.8
-162.0

"Values in parentheses are taken from experimental ré&sults.
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Table2. Some equilibrium properties of pyridine and amino- ¢kA) 2} %13} %2 Table 2o Yelfgic}. Table 24 &
substituted pyridine molecules obtained from B3LYP/aug-cc- 2 91Eo] B AT EHal HAE Fi= 7|Ql ofn]

pVDZ calculation$

M Qv PA
Py 2.28 -0.488 221.7
2-APy 1.97 -0.545 226.5
3-APy 3.25 -0.470 228.5
4-APy 3.98 -0.536 234.7
2,6-DAPyY 1.59 -0.578 229.0
3,5-DAPy 3.36 -0.458 234.1

*Notation: p-dipole moment(in D); @net atomic charge(in

e) on N evaluated from NBO analysis; PA-proton affin-

ity(in kcal/mol).
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Fig. 3. Equilibrium structures of the APy-W complexes with selected B3LYP/aug-cc-pVDZ optimized geometrical parameters.
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Table 3. Total energies(a.u.) and association energies(kcal/mol) for the Py-W, APy-W, and DAPy-W complexes

Total E i\=g Egsse AZPE AEgo?

H0 -76.44464

Py -248.31416

Py W -324.76921 6.53 0.26 1.86 4.41
2-APy -303.69336

2-APy-W -380.15193 8.74 0.02 2.16 6.56
3-APy -303.68313

3-APy-W -380.13888 6.97 0.25 1.88 4.84
4-APy -303.68794

4-APy-W -380.14429 7.35 0.22 1.88 5.25
2,6-DAPY -359.07228

2,6-DAPY-W -435.53027 8.38 0.06 2.22 6.10
3,5-DAPy -359.05216

3,5-DAPY-W -435.50842 7.29 0.22 1.88 5.19

aAssociation energy calculatedsBE=—(E, 27 Eo@™— Ego)

PAssociation energy corrected for BSSE AZiPE
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