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Compound Eyiyp/a. u. Eum/a. u. E ./ (kJ/mol) AI.H?298_15 K>/(kJ/m01) p/(g/cm3)
G19 —442.587 399 -439.815 341 0.00 834.36 1.266
P2 —426.598 481 —423.883 237 0.00 605.8 1.386
P1 —426.574 226 -423.859 211 63.05 667.13 1.179
Q3 -410.589 913 —407.933 548 0.00 424.78 1.454
Q2 -410.583 626 —407.926 063 19.64 441.37 1.377
Q1 -410.569 009 -407.911 183 58.69 482.82 1.528
R4 -394.592 961 —-391.993 037 0.00 212.34 1.535
R5 -394.568 171 -391.963 913 76.43 285.86 1.018
R3 —394.563 086 —391.960 437 85.56 296.61 1.360
R2 -394.563 609 -391.960 425 85.59 295.87 1.243
R6 -394.561 311 -391.959 661 87.59 303. 84 0.989
R1 —394.562 449 —391.959 444 88.16 298.49 1.203
S4 —378.540 343 -375.992 779 0.00 156.01 1.250
S5 -378.537 6 -375.989 682 8.13 166.27 1.015
S2 —-378.534 626 —375.987 237 14.54 174.57 1.251
S6 —378.536 761 -375.987 121 14.85 169.22 1.202
S1 —378.535 082 —375.986 448 16.61 171.48 1.231
S3 -378.533 775 —375.985 87 18.13 178.38 1.392
T6 -362.514 447 -360.019 191 0.00 26.78 1.193
TS -362.510 459 -360.017 415 4.66 39.65 0.999
T1 -362.505 427 -360.014 168 13.18 52.45 1.070
T7 -362.506 27 -360.013 188 15.75 51.54 1.358
T4 -362.503 481 -360.011 514 20.15 58.64 1.229
T2 -362.501 902 -360.006 758 32.63 58.68 1.030
T3 -362.501 264 —-360.005 896 34.89 59.84 1.244
Vi —346.466 642 -344.024 193 0.00 -43.36 1.008
V4 —346.463 988 —344.023 062 2.97 -34.27 1.302
V3 —346.462 852 —344.019 834 11.44 -33.35 0.968
V2 —346.455 745 -344.015 133 23.78 -12.11 1.097
w3 -330.418 326 —328.028 499 0.00 -113.31 1.198
w2 -330.412 526 -328.025 16 8.76 -95.4 1. 147
W1 -330.410 568 -328.022 724 15.15 -89.95 0.966
Z1 -314.366 025 -312.031 548 0.00 -170.19 0.916
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Theoretical Studies on the Structures and Properties of the

Ring Isomers of N (CH),_ H, (n=0-7)

SUN Li

( Chongqing Engeering Technology Research Center for Information Management in Development,

Chongqing Technology and Business University , Chongqing 400067 , China )

Abstract; With replacement of N atoms by -CH- groups one by one in the most stable ring isomer of NgH,,
thirty-two possible isomers of N, (CH),_,H;(n =0 —7) have been designed amd optimized at 6-311 + + G * =*
level and by using B3LYP method of density functional theory. The natural bond orbital (NBO) theory and atoms in
molecules ( AIM) analysis are carried out to study the bonding nature and relative stabilities of these compounds.
G3MP2 method is applied to calculating their energies and heats of formation. The result indicates that the
hyperconjugation effect from lone pair electrons of the nitrogen atoms to adjacent C-N bonds is the major factor
which caused the change of the C-N bond length. With the increase of replacement of the number of nitrogen atoms
by isoelectronic species -CH- groups, the heats of formation of the isomers decrease gradually, but the energies
increase gradually and linearly.

Key words : hydronitrogen compound ; density functional theory ( DFT) ;energy;heat of formation
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