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Abgract The heat of formation (HOF) for a series of polynitroadamantanes was calculated sysemeticaly by using
densty functional theory (DFT) at B3LYP/ 631G’ leve by means of desgned isodesmic reactions without breaking
the adamantane skeleton (i. e. choodng adamantane as a reference compound) . Epirical group addition method and
smi-erpiricd MO (AM1, M3, MNDO and MINDO/ 3) methods did not produce more accurate and reliable results
for HOFs of the title conpounds. The result from FAVI3 caculetion is the beg in the four MO methods. The
relationship between HOFs and nolecular gructures was discussed. It isfound that the nitro group on the bridge C
decreases HOF , whereas gemr dinitro groups increase HOF. The relative gahility of the title compoundswas illusrated
acoording to the reaults calculated by HOFs, the energy gaps between the frortier orbita s and the bond order of C—
NO,. The obtained results provide basc data and regularity for the nolecular desgn of new type of high energetic
dendty meterids.
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Table 1 DFT caculated totd energy ( ) , zero-point energy (ZPE) , vauesdf therma oorrection ( Hy) , and experimenta heats of formation (HOF)
o the reference compounds

Corpd. B/ a u. ZPE (KJ- mol * %) He/ (K- ol = %) HOF (KJ- ol = 1)
Cioths - 390. 7252392 616. 29 21.81 - 136.51%
CH, - 40.5183848 113.9 10.02 - 74. 4%
CHsNO, - 245.0093274 126.49 14.08 - 74,3
2 DFT (®) (zPB) (Hr) (HORP

Table 2 DFT cacuated totd energy ( o) , zero-point energy (ZPE) , values of thermd correction ( Hy) and heats of formation (HOF) o the titled
compounds

Conpd. 2 B/ a. u. ZPE (KJ- ol %) Hy/ (K- ol %) HOF/ (KJ- mol ~ %)
1 - 595. 2305654 622.68 28.91 - 177.26
> - 595. 2264414 623.82 28.70 - 165.51
13 - 799.7313861 628. 60 36.11 - 206.57
1.4 - 799. 7286600 629. 58 35.97 - 198.57
2.6 - 799.7259619 630. 89 35.72 - 190.43
1.2 - 799. 7245601 629. 29 35.83 - 188.24
2.4 - 799. 7233471 630. 65 35.79 - 183.73
2.2 - 799. 7112297 628.29 35.76 - 154.31
135 - 1004. 2283951 634.20 43.35 - 226.15
144 - 1004. 2111446 634. 61 42.92 - 181.49
1357 - 1208. 7215379 639. 27 50. 77 - 236.20
2266 - 1208. 6914861 639. 00 50.15 - 157.46
2244 - 1208. 6780824 638.45 49.77 - 123.65
134457 - 1617. 6637552 647.99 64.18 - 142.62
224466 - 1617. 6411057 649. 15 63.54 - 82.64
1344578 - 1822. 1432948 653. 65 70.73 - 116.97

21- —12-nitroadamantane; 1,2 —1 ,2-dnitroadamantane , the others are smilar.

3 MO (Kk3- ol %)
Table 3 Heats o formation (KJ- nol * ) obtained from four semi-empiricd MO methods for polynitroadamantanes
Conpd. # VI3 AM1 MINDO/ 3 MNDO
1- - 139.432 - 162.283 21.150 - 18.743
o - 150.171 - 168.738 23.217 - 15.196
1,3 - 159. 797 - 127.614 45.941 80.003
1.4 - 155. 337 - 130.158 96. 251 87.075
2.6 - 148.272 - 148.500 64. 086 87.808

131.241 41.224 98.279

1,2 - 143.793
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Conpd. # AvI3 AM1 MINDO/ 3 MNDO
2.4 - 138.630 - 140. 099 49.987 96. 893
2.2 - 107.442 - 73.573 49.085 97.711
135 - 147.712 - 79.302 80.232 209. 373
144 - 106.026 - 53.701 73.840 235.628
135, - 137.783 - 17.750 125. 560 343. 747
226,6 - 50.461 20.280 104. 230 398.983
2244 7.195 54.792 134. 095 421.633
13445F 6. 569 182.954 249.201 707.050
224466 92.998 213.991 231.684 735.491
1344578 67.8%4 234.425 299.372 874.088
#1- —I-nitroadamantane; 1,22 —1 ,2-dinitroadamantane , the others are smilar.
4 DFT C—N
Table 4 DFT cdcuaed Eyo, By ,A E and C—N bond order of the dinitroadamantanes
Qonpd. @ Eof a. u. Bu/a u. A Ela u C—N bond order”
2.2 - 0.2992 - 0.1027 0.1965 0.1765 [C(2)]  0.1764 [C(2) ]
2 4 - 0.2960 - 0.0776 0.2184 0.1917 [C(2) ] 0.1917 [C(4) ]
1,2 - 0.2946 - 0.0755 0.2191 0.1969 [C(1) ] 0.1904 [C(2) ]
1.4 - 0.2959 - 0.0759 0.2200 0.1959 [C(1) ] 0.1879 [C(4) ]
2.6 - 0.2946 - 0.0717 0.2229 0.1923 [C(2) ] 0.1923 [C(6) ]
1,3 - 0.2964 - 0.0732 0.2232 0.1987 [C(D) ] 0.1986 [C(3) ]

a2 2 —2 2dnitroadamantane , the others are nrilar. ®C(2) in parentheses inplies the C—N bond order between C(2) and N aton' s.
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