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3.1 HREUEYHILAMHERER

BT B3LYP Jrik st/ % i 1 oL FAH G R T
MK BB AR Z 00 5, B T LI, A5 232 i
M, 7 6-31G(d,p) KFTF 4t iy 5r 24540 5 e o
PR Fes ('™ . Mk, R Gaussian 98 45 i
MR H DFT-B3LYP JrikfE 6-31G(d, p) L4l K
SRR 3, 4-X0 (37 R -1 ) Ak R IE R AT 45
SAlifk K Wiberg #9315

3,4-X0 (3 - HEAR-1 -3 ) AL R vE LT Ak 1Y

THE S5 R R, 40 T oP B SEUAk R I BR A i 3
FEIRSY BIE AR R B 1 o IR T2 3 ALk
M B K 6137 il 5 6 S 000, o T 2 5 A T AR, R 2
BIEK TE 1.36 ~1.44 YN (HIRN C—C 5
KASBEE /N, 4 AR ARGE , 29 1.40 AL il T 55 iR
JiF BT AL B S AL ik I 3R B2 C—NO, w14 4>t
MBS R F1 MK RT3 2 B L T

M ~2 AT RIS AR IE R A ) C—C Al
C—N K (1 1.3142 ~1.4502 A JE [ o b ifi 9 XL
BE(1.22 A) K, HARMER SR (1. 46 A) M, 4 T
itk R N(26) SEAL O(24) Bl K8 b H3

F& 1 BNPF JLATLAL G i S S 42

o . e Table 1 Bond length and bond order of BNPF after optimization
a0 S I 5 4 5 LT 2, % TLART A A S 4 A 280 3 AT ik -
~ N N . N " bond bond length/A bond ord
PRI, TR AR R G AE, R WP A B o one s one o
. . C(1)—C(2) 1.4341 1.1823
o BB T AR/ L BIUAR RS AR E A
C(1)— N(25) 1.3142 1.6012
0(31)‘1\‘(30) 0(32)  0(29 |)’N(27O)(28) C(2)—N(26) 1.3408 1.3184
H(22
' C(18) —
) i 0(23)—N(26) 1.4502 0.8769
HA) H(21) 0(24)—N(26) 1.2223 1.4739
C(13) JH(19) C(1)—C(3) 1.4767 1.0346
C(2)—C(13) 1.4688 1.0560
N(27)—0(28) 1.2288 1.5049
Az o4 N(27)—0(29) 1.2303 1.4972
B2 BNPF [ B3LYP/6-31G(d,p) fEfb)5 45 C(16)—N(27) 1.4753 0.9257
Fig.2 Geometric configuration of BNPF after optimization at C(8)—N(30) 1.4754 0.9255
B3LYP/6-31G(d,p) lever
&2 BNPF JLATLALIG M5 K I A
Table 2 Bond angle and dihedral angle of BNPF after optimization
bond bond angle/(°) bond dihedral angle/(°)
C(2)—C(1)—C(3) 129.7807 C(3)—C(1)—C(2)—N(26) 177.0043
C(2)—C(1)—N(25) 111.0572 N(25)—C(1)—C(2)—C(13) 175.7163
C(3)—C(1)—N(25) 119.1331 N(25)—C(1)—C(2)—N(26) -0.9849
C(1)—C(2)—C(13) 132.6632 C(2)—C(1)—C(3)—C(4) 143.9337
C(1)—C(2)—N(26) 106.0220 C(2)—C(1)—N(25)—0(23) 0.2474
C(13)—C(2)—N(26) 121.2363 C(1)—C(2)—C(13)—C(15) 149.4134
C(14)—C(16)—N(27) 118.3826 C(1)—C(2)—N(26)—0(23) 1.2455
C(5)—C(8)—N(30) 118.4725 C(1)—C(2)—N(26)—0(24) ~179.3870
C(10)—C(8)—N(30) 118.9949 N(30)—C(8)—C(10)—C(6) -179.4810
N(25)—0(23)—N(26) 108.1558 C(5)—C(8)—N(30)—O0(31) -178.9930
C(1)—N(25)—0(23) 107.7422 C(5)—C(8)—N(30)—0(32) 0.9301
C(2)—N(26)—0(23) 107.0071 C(13)—C(14)—C(16)—N(27) 179.9633
C(2)—N(26)—0(24) 134.9514 C(14)—C(16)—N(27)—0(28) -178.9010
0(23)—N(26)—0(24) 118.0388 C(14)—C(16)—N(27)—0(29) 1.0603
C(16)—N(27)—0(28) 117.4952 N(26)—0(23)—N(25)—C(1) 0.5356
0(28)—N(27)—0(29) 124.9355 N(25)—0(23)—N(26)—C(2) -1.1565
C(8)—N(30)—0(31) 117.4998 N(25)—0(23)—N(26)—0(24) 179.3508
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Thermal Decomposition Mechanism and Quantum Chemistry Study on 3 ,4-Bis (3’- nitrophenyl-1’- yl) furoxan

XUE Yun-na', YANG lJian-ming', WANG Xiao-hong', YU Qin-wei' , LIAN Peng', Ll Ya-ni', LAl Wei-peng', Li Jian',
XUE Yong-giang®

(1. Xi"an Modern Chemistry Research Institute, Xi'an 710065, China; 2. College of Chemical Engineering, Taiyuan University of Technology, Taiyuan
030024, China)

Abstract: The structure of 3 ,4-bis (3’-nitrophenyl-1'-yl) furoxan was estimated by a B3LYP method based on 6-31G(d,p) basis
set and the stable geometric configuration and Wiberg bond order were obtained. Thermal decomposition mechanism of
3,4-bis (3'-nitrophenyl-1'-yl) furoxan was studied by means of simultaneous TG-DSC-FITR-MS. In the geometric configuration
after optimization,the atoms of furoxan are in one plane and N—O coordination bond is similar to double bond because of conju-
gate. The bond order of the N—O single bond near N—O coordination bond is 0.8769. The initiation step of thermal decomposi-
tion is the cleavage of incited N—O single bond. Thermal decomposition mechanism of the title compound was supposed, namely
at first,furoxan ring fission occured and produced some small molecular gas and nitrobenzol,then nitrobenzol decomposed by two
routes that either free radical cleavage or isomerization to nitrosophenol.

Key words: physical chemistry; furoxan; nitrobenzol; quantum chemistry; thermal decomposition mechanism
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