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Fig.1 Molecular structure of 9-ethynyl-9-hydroxyanthrone
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% Hl TD-B3LYP/6-31G (d, p) i ¥, 3T 5 153 5|
9-Z J -9 ¥R B BEA M S, —S, WM & fE N 3.42 eV,
BI363 nm, 55255 {E 376 nm (A0 ) #eile o KAt
figf it % £ TDDFT/6-31G(d,p)//CIS/6-31G(d,p)
KT AT BF LG RETHEAEZ XC Z b HF 5¢
e B L A5 A B2 o RO TR S R OR [ Y R
XC 7z f——B3LYP  OLYP I BLYP EAT ML 4T T %
SYRERY TSR . Hoh B3LYP Jy & 20% HF 32 4 g 1Y R
Gz vk, OLYP Fil BLYP ¥ A & HF 284 fig iy 4l iz
LRI S, —S, KFTHESNHH 3.20 eV .2.79 eV A
2.78 eV, Bl R & 5t 4 4391 2 388 nm (445 nm Al

Chinese Journal of Energetic Materials, Vol. 19, No.2, 2011 (189 —193)

447 nm, FK W4z ok OLYP F1 BLYP (1) il 25 5 5 52
B fH 443 nm CAOTE W) 7F 5 B .
3.2 CH,OH 3 9-Z $RE-9-2 E B AR % 5L 1% 58 AU 52 1
X FLAT G 45 AR 2 AR R R B 2 T R 43 T TR)
SHETIREIOERERE T A E g " X
HEEH TR FEBIIERN., 9-4 R HE-9-7 5
] 25 A i B B R RS B E MR SR, 5 CH, OH #v] fig
TR F) S, 1 HIH T 9-2 BrIk-9- R 3 R
CH, OH JE B JL A — 5 44 4 ~F- i A4 B 2 F6 VR
AE Ep HITZE > T BUIE 73 A I A RE (B, Hovb B, BT
T F SRE AR R &L 4l & iR 22 BSSE AR,
— Bk EHAO-CH,OH-1 3§ CH,OH i & i+ 5
9-LHHE-9- 12 S O 1) 2k AR TR A B,
CH, (H)O---H—ORyHi g5 )y 1.810 A A1xHF Bk i
EALEEH 19.18 k) - mol ™', — &k EHAO-CH,OH-2
i CH,OH W YRR 5 9-2 P 3-9 -5 Jk B i) e
AR TIE AR, CH, (H)O--H—C=C WiE & N
2.128 A HIXEF kR R fLRE R 8.01 k) - mol ™',
FEH P BL A B A YRR ) M X RS, Rk
EHAO-CH,OH-3 35 CH,OH %S5 9-2 4 3E-9-
R I B Y 9 3 AU B AL, A B CHL OH il #2341
5 9-2 B B9 B B (C) H B A #,
CH,OH---O—H 1 CH, (H) O--H—C B & 4> % W
1.967 AR 2.378 A, HI X F 8 fk i fa & 1k B A
10.90 k) - mol ™', — &k EHAO-CH,OH-4 3 CH,OH &
9-2 B HE-9-¥2 L B EW M9 Bk O oum B O A,
CH,OH---O=C #1 CH,O---H—C g5 4354 1.907 A
12,315 A HIXT T3 R AL fig 4 15.00 k) - mol ™'
AU F TS FE Dy S, BRI, LB & Fh
A5 10— X I R B0 TE %) B 43 P e T O e ) B
S, BHATFERE T IR/, CH,OH (1 HOMO fg it ly
-7.21 eV, 5 9-2 B F-9-7% H E Hil ) HOMO fE it
-6.82 eV ,CH,OH i LUMO fE&H 2.10 eV, i
IR T 9-4 M 9% JE B Y LUMO fig &
-2.02 eV, MHIZ rFHLER &, EHAO-CH,OH-1
1 EHAO-CH,OH-2 ) HOMO F /37 78 9-7, B k-
9-FRHE R b, 5IE R RAKETAE LA W AR k. =
¥ {k EHAO-CH,OH-3 f§ HOMO H & 47 CH,OH ¥
HOMO #L3i i 4> , EHAO-CH, OH-4 () HOMO | 32 32
4 CH,OH 1) HOMO %L iUy , X & B T X P fh — 5
P, CH,OH 5 9- 2 B S92 5 BT 1) R e i 25 44 ]
T2 U, i 2z 5 Fh B A HOMO #UiE 8 & 0,
1 PR3 S A LIS L . {H LUMO U3 A7) e 1)

Sttt

www. energetic-materials. org. cn



9- £ B -9 -2 JE UM 45 40 R A ek RE 1 BLIE BF 5 191

R 9-LHIE9-FILEE 5 CH,OH B iy JLAN — 4k S H AT 2 20 T
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Theoretical Study on Structure and Fluorescence Properties of 9-Ethynyl-9-hydroxyanthrone

XIONG Ying, LIU Yong, LIU Xue-yong, ZHONG Fa-chun, ZHANG Yong, SHU Yuan-jie
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract: The excitation energy (3.4 eV) and emission energy (2.7 eV) of 9-ethynyl-9-hydroxyanthrone (EHAO) were obtained
from time-dependent theoretical functional theory ( TDDFT) and single-excitation configuration interaction (CIS) method. The
effects of CH,OH and TNT on the fluorescence spectrum of 9-ethynyl-9-hydroxyanthrone were described by the front orbital
theory. Results show that the electronic transition of the first excited state of the EHAO-CH, OH complex only occurs in the EHAO
moiety ,while the fluorescence properties were changed. In the complex of EHAO and TNT, HOMO is located in EHAO, and
LUMO in TNT molecule. It suggests that intermolecular electron transfer occurs during the transition of the first excited state,which
results in the fluorescence quenching effect.

Key words: quantum chemisty; 9-ethynyl-9-hydroxyanthrone (EHAO) ; fluorescence; detection
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