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Fig.1 Molecular framework and atomic numbering for TAIW
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Table 1 The main calculated bond length and angle of

TAIW by B3LYP/6-31G and the observed results of ¢-HNIW
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bond bond length/nm bond bond angle/( °) j%I’IJ E(J j&::& , }J\ﬁﬁﬂ}é*ﬁ Z @ﬁ‘:% R 5 Lﬁ%%% o
TAIW  &-HNIW TAIW  &-HNIW
N(1)—C(2) 0.14675 0.14456 || C(5)—C(2)—N(4)  111.23 112.63 R3 TAIW K5 FH BILYP/6-31G R FHT
N(1)—C(3) 0.14833 0.14776 || C(5)—C(2)—N(1) 111.24  113.33 Table 3 Atomic charges of TAIW calculated by B3LYP/6-31G
C(3)—C(6) 0.15890 0.15756 || N(1)—C(2)—N(4) 99.92  96.03
charges charges charges charges
C(6)—N(4) 0.14833 0.14766 || N(1)—C(3)—C(6)  102.81  101.33 atoms Je atoms Je atoms Je atoms Je
N(4)—C(2)  0.14675  0.14426 || C(3)—C(6)—N(4) 10279 101.03 NI —0.4993| N12  -0.4740]| €23 -0.4842][ 034 —-0.4367
C(2)—C(5) 0.16020 0.15906 || C(2)—N(4)—C(6) 108.64 111.13 c2 0.1665|| HI3  0.2365|| H24  0.1421| €35 -0.4842
C(6)—N(9) 0.14525 0.14376 || C(2)—N(1)—C(3)  108.64 110.83 @ 0.1252) H14  0.1711\ H25  0.1927) H36  0.1639
. N4 -0.4993|| HIS  0.2365|| H26  0.1639|| H37  0.1422
C(3)—N(12) 0.14525 0.14346 || N(1)—C(3)—N(12)  114.24 112.03 cs o 1665 e 01911l c27 o0 s1s1ll 18 0. 1997
N(1)—C(33) 0.13802 C(3)—N(12)—C(10) 114.23 118.73 c6 0.1252|| H17  0.1711]| 028 -0.4367| €39  0.5131
C(33)—0(34) 0.12478 C(2)—N(1)—C(33) 122.65 N7 -0.4993|| HI8  0.1711|| C29 -0.4842| 040 -0.4367
C(33)—C(35) 0.15181 N(D)—C(33)—0(34) 121,45 N8  -0.4993|| HI9  0.2952| H30  0.1421|| C41 -0.4842
. NO  -0.4740|| H20  0.2952|| H31  0.1639| H42  0.1927
N(9)—H(19) 0.10133 N()—C(33)—C(35)  116.80 C10 0.1251] C21 0.5131] H32  0.1927|| H43 0.1422
C(3)—N()—C(33) 128.33 Cl1  0.1252]] 022 -0.4368|| €33 0.5131| H44  0.1639
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Table 2 B3LYP/6-31G calculation results for
typical TAIW's dihedral angle

dihedral angel angle/(°) dihedral angel angle/(°)
C(3)—N(1)—C(2)—N(4) 40.09 [|C(3)—N(1)—C(33)—C(35) 2.88
C(3)—N(1)—C(2)—C(5) -77.50 |IN(1)—C(2)—N(4)—C(6) -40.09
C(33)—N(1)—C(2)—N(4) -133.33 ||C(5)—C(2)—N(4)—C(6) 71.45
C(33)—N(1)—C(2)—C(5) 109.06 [|N(1)—C(2)—C(5)—N(7) 110.44
C(2)—N(1)—C(3)—C(6) =-25.16 ||[N(1)—C(2)—C(5)—N(8) 0.07
C(2)—N(1)—C(3)—N(12) 93.08 |[|[N(1)—C(3)—C(6)—N(4) 0.00
C(33)—N(1)—C(3)—C(6) 147.78 |IN(1)—C(3)—C(6)—N(9) 121.69
C(33)—N(1)—C(3)—N(12) -93.98 |[N(12)—C(3)—C(6)—N(4) -121.68
C(2)—N(1)—C(33)—0(34) -4.67 ||N(12)—C(3)—C(6)—N(9) 0.00
C(2)—N(1)—C(33)—C(35) 174.92 ||C(2)—N(4)—C(6)—C(3) 25.19
C(3)—N(1)—C(33)—0(34) -176.72 ||C(2)—N(4)—C(6)—N(9) -93.08
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Table 4 Caculated and the experimental results WHFFELI]. SRERRE,1999,7(3) : 110 - 114,
of IR harmonic frequencies and intensities for TAIW WEN Zhong, TIAN Shuang-he, ZHAO ‘Peng-ji, et al. A theoretical
- - study on the molecular structure of hexanitrohexaazaisowurtzitane[ J ] .
harmonic frequency IR harmonic frequency IR
bond ” » intensities || bond ” ” intensities Chinese Journal of Energetic Materials ( Hanneng Cailiao ) , 1999 ,7
cal exp. nsities cal exp. nsihies
Jem™' Jem ! / (km + mol ) Jem™' Jem ™! / (km +mol ™) (3): 110 -114.

N—H 3202.5296 3360 m 10.8772 ||[C=0 1705.8207 1650 s 678.2823

3184.4573 3310 m  8.8007 1442.1485 1450 s  233.4486
C—H 3155.5954 3050 w 37.6667 C—N 1411.0516 1390 s  615.9925
T 3115.4406 2990 w  50.1059 T 1324.4185 1350 s 148.7157

3051.0844 2940 w 32.3840

Note; The experimental data is from Reference[ 15]. And w.m s mean

weak ,medium, strong , respectively (v, ).
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Theoretical Study on the Molecular Structure of TAIW

LI Li-jie, CHEN Shu-sen, JIN Shao-hua, ZHAO Xin-qi
(School of Materials Science and Engineering , Beijing Institute of Technology, Beijing 100081, China)

Abstract: By means of Gaussian 98 packages software at the level of B3LYP/6-31G,the structure of tetraacetylhexaazaisowurtzitane

(TAIW) was optimized and calculated. The theoretical analysis of the structure of TAIW ,such as bond length,bond angle, dihedral

angle and charge was performed. Judging from the analysis,the amine in the hexa-ring is active. And the solvent-effect on TAIW's

stabilization is large. Moreover,the calculated and the experimental IR harmonic frequenceies,intensities of TAIW are listed , and the

relative-error of harmonic frequenceies is less than 4% .
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