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Abgract MP2/6311 + + G~ were gpplied to discussing the dfects of the counterpoise-corrected gradient
procedure on the interaction energes and the geometries of dimers condituted by the two iomers of  hydroxydiimide.
Hydrogen bonds (HB) could be characterized by five topological parameters: charge dendty in HB, its Laplacian,
atomic populaions and atomic volumes aswell as alomic energiesof hydrogen atom in HB eva uated by AIM (atomsin
molecules) . Linear correlations of the interaction energies of the dimmers with the charge dendties in the HBs and
with the proton doror X —H bond lengths were discussed in various corformations of the HB sysems studied here. The
results indicated that the linear correation was limited and would be dfected by the corformeations of the conplexes
and the oondituting moromers.
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Figure 1 Geoometriesd two moromers with bond lengths (nm) and charge dendties (a. u.) of bond critica points in parentheses
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Figure 2 Molecuar grgphsof dimersfor trans-ciss HNNOH in | group (the black dots indicate bond critica points
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Figure 3 Molecuar grgphsof dimersfor transtranss HNNOH in |1 group (the black dots indicate bond critical point9
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Table 1  Interaction energes [A E/ (kKJ- nol ™) ], digances of hydrogen bond ( r/nm) , internolecular sretching frequencies (V/cm™t) ,

corresponding to the formation of the Hbond , bond length changes (A r/ nm) and frequency shifts v /cm™ ) of X —H bond in the andard and CP
oorrected PES (CP) rdative to the ilated noromers

Dimer A E'® A E® r P v v Ay AP Av NP
la 19. 232 -6.720 (- 5.212) 0.2156 0.2277 137 119 0. 0001 0.0001 - 10 -8
Ib 17.777 - 10.014 (- 9.633) 0. 2492 0.2573 47.4 47. 0. 0001 0. 0001 -7.4 -5.2
0.2372 0. 2452 93.3 84. 0. 0002 0. 0002 -20.1 -17.2
Ic 27.363 - 16.152 (- 15.501) 0.2316 0.2393 142 132 0.0003 0. 0002 - 30 - 24
0.2316 0.2393 142 132 0.0003 0. 0002 - 30 - 24
Id 31.986 - 18.932 (- 18.084) 0.2232 0. 2308 143 131 0. 0005 0.0004 -73 - 55
0.1979 0.2074 180 165 0. 0008 0. 0006 - 162 - 119
le 37. 466 - 23.191 (- 22.138) 0.1941 0.2039 180 155 0.0011 0. 0008 - 212 - 153
0.1941 0.2039 180 155 0.0011 0. 0008 - 212 - 153
lla 19.980 - 11.090 (- 7.010) 0.2259 0.2320 136 126 0. 0003 0.0003 - 26 -25
Ib 19.481 - 11.410 (- 8.538) 0.2223 0. 229 155 128 0.0003 0. 0003 - 32 - 30
llc 27.699 - 16.748 (- 12.340) 0. 1955 0. 2055 194 167 0. 0006 0. 0005 - 118 - 81
Id 30.114 - 20.846 (- 16.241) 0.1979 0.2024 170 168 0.0015 0. 0009 - 211 - 180
lle 18.273 -7.992 (-7.333) 0.2358 0.2424 74 70 0. 0002 0. 0002 -21 - 14
0.2358 0.2424 74 70 0. 0002 0. 0002 -21 - 14
I1f 26.344 - 14.099 (- 10.381) 0. 2409 0.2472 83 79 0.0003 0. 0002 - 26 - 20
0. 2000 0. 2090 168 155 0. 0008 0. 0007 - 175 - 137
a AE cP
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Table 2 Charge dendties a the X —H bond (0 x1) and the hydrogen bond critica points @ u v) , change (A ) of aomic populations (Ny) and atomic
volumes (V) and aomic energes ( Ey) o the Hbond hydrogen atom between in the dmers and in the iolated nmornomers'

Dimer P P Ph v Py A Ny A vy A gy
la 0.343 - 1.866 0.012 0.044 - 0.032 - 5.39 0.0175
Ib 0.342 - 1.836 0.008 0.033 - 0.026 - 2.32 0.0173

0.343 - 1.839 0.009 0.034 - 0.025 -3.44 0.0177
Ic 0.342 - 1.868 0.011 0.040 - 0.033 - 4.63 0.0189
0.342 - 1.868 0.011 0.040 - 0.033 - 4.63 0.0189
Id 0.340 - 1.883 0.014 0.047 - 0.041 -5.93 0.0251
0.346 - 2.575 0.019 0.073 - 0.029 - 6.72 0.0228
le 0.343 - 2.561 0.022 0.077 0.038 -7.73 0.0297
0.343 - 2.561 0.022 0.077 0.038 -7.73 0.0297
lla 0.342 - 1.878 0.012 0.043 - 0.039 -5.23 0.024
lib 0.342 - 1.881 0.013 0.048 - 0.049 - 6.45 0.0324
lic 0.363 - 2.744 0.017 0.074 - 0.030 - 5.55 0.0212
ld 0.357 - 2.700 0.022 0.083 - 0.036 - 6.84 0.0292
lle 0.344 - 1.837 0.010 0.035 - 0.022 - 4.15 0.0147
0.344 - 1.837 0.010 0.035 - 0.022 - 4.15 0.0147
If 0.343 - 1.844 0.010 0.033 - 0.031 - 4.12 0.0216
0.362 - 2.719 0.019 0.074 - 0.021 - 5.63 0.0208
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Figure 5 Qorrdation o interaction energes with charge densties in
hydrogen bonds for dimers with one hydrogen bond
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