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Table 1 Experimental values and calculated heats of formation by different semiempirical methods for energetic compounds

kJ + mol

Predicted Absolute

Title Compds. EXPp. 7 PM3 AMI1 MNDO MINDO/3 o
values' deviation

(1) fif3EH e -80.75 —66.94 —41.84 14.63 -43.68 -73.93 6.82
(2) —RYFLH B -58.87 -50.46 11.63 118.36 -71.17 -56.95 1.92
(3) =YL e -20.25 103. 81 248.02 -109.79 -25.84
(4) DURHEEH BE 82.42 26.02 221.08 400. 66 - 141.96 21.82  -60.60
(5) fEE e -89.87 -71.13  -13.20 -89.83 -97.55
(6) FSHiFH b 179.08 116.73 363. 88 694.99 -60.04 115.25 -63.83
(7) 1-R43LEP % -112.42 -99.87  -33.40 -115.14  -120.77
(8) 2-fiyFL Pk —-113.97 -90.29  -25.95 -103.05  -122.37
(9) 2-F 32 fl L bt -177.07  -135.52  -101.20 -14.60 -69.87  -144.57 32.50
(10) 1-f53L T ke -132.88  —-127.90  -50.88 -139.70  -141.85
(11) 2-flHL T ke -134.64  -115.70  -40.69 -121.96  -143.66
(12) 1,4 -V R EEIR % 194. 14 209.20 107.82 31.45 -24.81 210.50 16.36
(13) 1,4 - fifHLIR R 58.16 74.10 240. 62 246.29 —111.21 71.34 13.18
(14) 1-fHLIRIE —44.35 -31.17 33.93 47.03 -133.01 -37.09 7.26
(15) WAYHLHE 201.25 163.26 126.57 115.02 161.29 163.18  -38.07
(16) figFA 68.53 60.21 105.19 150. 24 35.23 57.04 -11.49
(17) 1,2-Zfildk 62.93 160.71 243.54 -29.29 59.84
(18) 1,3-—figdkae 37.78 137.78 230. 62 -33.30 33.93
(19) 1,4 - HREFFE 41.59 138.45 229.81 -34.94 37.86
(20) 1-RY3L-2-T0 WYL 145.48 162.09 187.97 70.50 144. 86
(21) 1-AY3L-3-T0 AL 2 133.47 148.95 185. 49 82.72 132.49
(22) 2,4 - flELHEMD - 168.91 —56.44 35.89 -277.61  -178.96
(23) 2,6-fils 5L -156.31 -40.29 36.65 -280.45  —-165.98
(24) 1,3,5 -=Rg3E2E 27.95 186. 69 353.68 -89.71 23.81
(25) 2-TYL2E M -128.78  —-139.75 -85.10 -42.06 -204.85 —148.92 -20.14
(26) 3-RYIL2ER; -109.29  -125.85 -75.86 -47.74 -203.84 -134.61 -25.32
(27) A-RY3L2E M —-114.68  -133.26 -82.51 -51.98 -210.37 -142.24 -27.56
(28) 2,4,6-=fHFER; -173.55 3.72 130. 13 -340.95 -183.74
(29) 2,4,6-=FHFEIA K — ) -371.16 ~ -180.70  —68.98 -596.89  —387.27
(30) 2-F4g3-1,3,5- =L -108.07 51.25 168.92 -296.40  -116.29
(31) 2,4-ffFE R 33.18 11.26 108. 66 205. 81 -50.12 6.62 -26.56
(32) 1,3-figHH e 28.58 124.93 218.05 -32.55 24.46
(33) —flILH LR 34.73 70.96 131.21 236.34 46.61 68.11 33.38
(34) 2-F3L4 6- R4 -185.10 -68.62 3.88 -304.43  -195.63
(35) fyk F Lo 30.71 47.49 68.58 122.01 72.09 43.93 13.22
(36) =fif3EH 2R (TNT) 24.06 15.36 171.25 314.41 -90.58 10.84 -13.22
(37) WFHYHEEH R 30. 88 19.04 71.51 117.96 8.66 14.63  -16.25
(38) 2,4,6- = fif 5] —H 2R -0.96 154.18 305.76 -85.48 -5.97
(39) 1,3-— HIL2-RyHL2E 8.79 0.50 54.18 104.07 8.20 -4.47  -13.26
(40) 1,3,5-=H3E-2.4,6-= RyIEH -13.81 141.34 303.92 -72.89 -19.20
(41) 1-fdkze 149.70 195.27 229.82 153.43 149.21
(42) 2,2",4,4",6,6' - NIEH_FK I 238.40 188. 03 509. 36 773.00 -63.85 188.69 —49.71
(43) FSLIL 108.57 192.05 174.11 -193.09 106. 85
(44) —HIRLAEME -5.02 4.85 90.33 95.19 40. 67 0.02 5.04
(45) B =3 H 3L = WAl (TTT) 394.55 366. 85 256. 14 92.89 -32.80 372.88  -21.67
(46) ¥ =3 H 3t = fif i (RDX) 191.63 176.48 438.65 428.70 -145.39 176.79 -14.84
(47) B PUSE Y 3L U il e ( HMX) 270.41 624.55 648.08 -110.29 273.54

(48) 2,4,6-=HHFER N -1.59 141. 67 333.69 —-153.13 -6.62
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Predicted Absolute
Title Compds. EXP. 7 PM3 AMI1 MNDO  MINDO/3 A \, .
values deviation
(49) [aITYHLTE R 62.34 51.76 99.79 154.33 -8.79 48.33 -14.01
(50) SBAHEEANE 53.01 86.07 157.22 -15.77 49. 62
(51) 1.3,5-=8E2,4,6- ZMMEH ~45.23 77.07 355.24 -285.10  —51.57
(TATB)
(52) NHAE-= (2. 22D ) 0 1030 198.23 517.75  -50.83  -15.59 117. 04
(DNPN)
(53) 2.4,6- =fiEA=HRgE (FFE L) 109.91 370. 12 496.29  -142.51 108.23
(54) TP RYERH g —65.44 -38.41  -133.40  -152.59 -55.71  -44.54 20.90
(55) s g 122,17 -135.98  -131.40 -51.39  -118.28 -145.04 -22.87
(56) W RSAZ g -108.37 -45.61  -179.70  -166.65 -160.08  -51.96 56.41
(57) Wiz Z.1s —154.81  -152.63  -156.40 -74.37  -177.44 -162.19 -7.38
(58) A M e -118.83 -78.95 -186.90  -195.72  -138.66  —86.30 32.53
(59) WYEATA S —174.64  -184.70 -94.16  -202.55 -184.86
(60) T RYERHLT IS -171.54  -105.69  -192.20  -177.26 -167.70 -113.84 57.70
(61) WREERIE T 1Y - 145.60 -90.21  -236.70  -206.33  -211.96  -97.90 47.70
(62) Z W _HSMRMS -392.84  -425.30 -236.03  —463.42  —409.61
(63) TN =FE=flMR M -279.12  -321.54  -305.20 -33.25  -364.76  -336.17 -57.05
(64) Z5 % DU EEPU RS LS (PETN) -403.13  -403.70 8.42  -389.57  -420.20
(65) BHMR 451.87 493. 84 496. 60 466. 41 -36.07 503. 68 51.81
(66) SAHEHER 416.31 400. 62 425.39 391.24 50.29 407.66 -8.65
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Semi-empirical MO Investigation on Heats of Formation

for Energetic Compounds

QIU Ling , JU Xue-hai , XIAO He-ming
( Department of Chemistry, Nanjing University of Science and Technology, Nanjing 210094 , China )

Abstract; The fully optimized geometries of 66 energetic molecules have been calculated by means of four
semiempirical MO methods (PM3 ,AM1 ,MNDO and MINDO/3). The heats of formation were obtained.

The correlation between the calculated heats of formation of each method and experimental ones has been

investigated. It is found that there is a good linear correlation between heats of formation calculated by

PM3 method and experimental ones. The linear equation for these 35 compounds which have experimental

values is AH pxp = =4.98 +1.03 AH, ,, the linear correlative coefficient, R, is 0. 976, and the root

mean square deviation is 37.53. The linear equation can be used to predict the gas-phase heats of forma-

tion of energetic compounds. The results calculated by AM1 method is not so good as the ones by PM3

method , while MINDO/3 and MNDO methods are not fit for calculating heats of formation of these com-

pounds. Therefore, PM3 method is the best one for predicting heats of formation for energetic materials a-

mong the four semiempirical MO methods.

Key words: physical chemistry; energetic compounds; heats of formation; semiempirical MO methods



