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Abstract The systematic research on the structures and properties of pentacyclo [5.4.0.0%°%. 0%, 0% ]
undecane (PCU) and total of 24 its derivatives at the DET-B3LYP/6-31G* " was devoted. Their formation heat (A;H?)
was evaluated by the isodesmic reactions. Their thermodynamic functions in the temperature range of 200~1200 K were
calculated on the basis of statistical thermodynamic principles and their detonation performances were predicted by
kamlet-Jacobs equations. The studies showed that the detonation property of trinitrophenyl PCU was superior to other

PCU derivatives.In addition. these results would provided basic data and regularity guidance for further investigation of

PCU derivatives.
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Enomo/ Evrumo/ AE/

ia=s = Et/a u

eV eV eV
1 PCU —427. 460499 —7.27 2.19 9.46
2 1,7-DMPCU —506. 074119 —7.04 2.23 9.27
3 1,7-DEPCU —584. 677525 —6.98 2.18 9.16
4 1,7-DPPCU —663. 285401 —6.95 2.20 9.15
5 1,7-DCPPCU —660. 786507 —6. 60 2.28 8.88
6 1,7-DNPCU —836.294843 —8.07 —2.85 5.22
7 1,7-DAPCU —754.477740 —6.57 —1.31 5.26
8 1,7-DCPCU —611. 878326 —8.18 0.16 8.34
9 1,7-DNiPCU —986. 593528 —8.11 —2.77 5.34

10 1,7-D(3-NP)PCU ~ —1298.299701 —7.31 —2.88 4.43

Gk
Euomo/ Evomo/ AE/

A= e Et/a u
eV eV eV

—

1 1,7-D(2-NP)PCU ~ —1298. 274472 —7.31 —2.85 4.46
12 1,7-D(2,4-DNP)PCU  —1707.105024 —7.82 —3.68 4.14

13 1,7-D(2,4,6-TNP)PCU —2115. 876728 —8.28 —4.29 3.99

14 9,10-DMPCU —506. 069779 —7.22 2.13 9.35
15 9,10-DEPCU —584. 670383 —7.16 2.12 9.28
16 9,10-DPPCU —663.278129 —7.13 2.13 9.26
17 9,10-DCPPCU —660. 780783 —6. 80 2.15 8.95
18 9,10-DNPCU —836.292069 —8.05 —2.81 5.24
19 9,10-DAPCU —754.475256 —6.65 —1.24 5.41
20 9,10-DCPCU —611. 874231 —8.25 0.19 8.44
21 9,10-DNiPCU —986.583427 —8.21 —2.78 5.44

22 9,10-D(3-NP)YPCU  —1298. 290231 —7.48 —2.87 4.61
23 9,10-D(2-NP)PCU  —1298. 255604 —7.07 —2.86 4.21
24 9,10-D(2,4-DNP)PCU —1707. 082816 —8.03 —3.66 4.37

25 9,10-D(2,4,6-TNP)PC —2115. 829830 —8.19 —4.30 3.89
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mol '+ mol !
mol ') mol ")
K1 Kb
1 PCU 136.53 330.89 99.95 —6429.44
2 1,7-DMPCU 188.31 385.21 48.96 —7737.15
3 1,7-DEPCU 228.13 439.52 23.50  —9070. 39
4 1,7-DPPCU 268.56 503.97 —19.47 —10386. 10
5 1,7-DCPPCU 242.22 464.99 136.15 —9970. 06
6 1,7-DNPCU 214.43 447.37 42.63 —
7 1.7-DAPCU 219.60 458.95  766.61
8 1,7-DCPCU 191.13 407.65  366. 92 —
9 1,7-DNiPCU 247.30 493.75 —68.09 —

10 1,7-D(3-NP)PCU 371.34 648.79  294.90
11 1,7-D(2-NP)PCU 371.42 630.21  322.32 —
12 1,7-D(2,4-DNP)PCU  445.37 736.04  332.19 —

13 1,7-D(2,4,6-TNP)PCU 520.98 834.59  381.59 —

14 9,10-DMPCU 187.80 381.12 60.31 —7748.49
15 9,10-DEPCU 228.48 438.74 42.34  —9089. 23
16 9,10-DPPCU 268.70 501.07 0.12 —10405. 70
17 9,10-DCPPCU 242.23 455.59  150.98 —9984. 89
18 9,10-DNPCU 214.66 441.81 49. 55 —
19 9,10-DAPCU 219.96 454.18 772.71 —
20 9,10-DCPCU 191.77 406.79  376.78 —
21 9,10-DNiPCU 247.88 493.11 —41.82 —

22 9,10-D(3-NP)PCU  371.38 639.16  319.98 —
23 9,10-D(2-NP)PCU  364.78 600.52  369.08 —
24 9,10-D(2,4-DNPYPCU  447.15 748.87  390.8 —
25 9,10-D(2,4,6-TNP)PCU 524. 58 844.82  502. 46 —
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v/ o/ D/ B/ Q/

Fris R (em®s  (g+  (kme Pa (kJ»
mol ™) em ¥ s 1) g H

1 PCU 116.825 1.249 — — —
2 1,7-DMPCU 144.139 1.207 — — —
3 1,7-DEPCU 169. 783 1. 189

4 1,7-DPPCU 199. 788 1.151 — — —
5 1,7-DCPPCU 184.673 1.224 — — —
6 1,7-DNPCU 150.326 1.569 5.91 8.23 4.28
7 1,7-DAPCU 155.327 1.468 5.58 8.71 3.36
8 1,7-DCPCU 143.710 1.364 3.78 13.67 1.87
9 1,7-DNiPCU 166.082 1.614 6.28 18.99 5.16

10 1,7-D(3-NP)PCU 266.477 1.456 4.61 13.20 3.25
11 1,7-D(2-NP)PCU 260.475 1.489 4.71 12.13 3.32

12 1,7-D(2,4-DNP)PCU  294.023 1.626 5.73 5.28 4.74

ol

13 1,7-D(2,4,6-TNP)PCU  329.384 1.724 6.63 16.33 ©5.46

14 9,10-DMPCU 143.705 1.211 — — —
15 9,10-DEPCU 169.471 1.192 — — —
16 9,10-DPPCU 195.705 1.175

17 9,10-DCPPCU 183.981 1.228 — — —
18 9,10-DNPCU 148.722 1.587 5.96 14.56 4.31
19 9,10-DAPCU 154.283 1.478 5.62 12.34 3.39
20 9,10-DCPCU 142.246 1.378 3.83 5.458 1.92
21 9,10-DNiPCU 165.106 1.623 5.52 12.7 3.11

22 9,10-D(3-NP) PCU 260.041 1.492 4.71 8727 3.32
23 9,10-D(2-NP) PCU 262.537 1.478 4.72 8.725 3.44
24 9,10-D(2,4-DNP)PCU  295.802 1.616 5.74 13.67 4.86
25 9,10-D(2,4,6-TNP)PCU 326.593 1.739 6.73 19.69 5.68
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