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Scheme 1  Synthetic route of alkynyl substituted triphenylamines
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N, N-Z3Fe-4- (B0 OB IE) K e (a) , W BT A8
KB HE91% ,m. p. 93 ~95 °C; UV-vis (DMF)
Apae s 347 nm; "H NMR (CDCI,, 400 MHz) §: 6.69 ~
7.08 (m, 4H),7.09 ~7.10 (m, 4H), 7.20 ~7.27
(m, 7H),7.34~7.36 (m, 2H), 7.47 ~7.50 (m,
2H) ; "C NMR (CDCl,, 100 MHz) §: 88.9, 90.0,
116.3, 122.6, 123.6, 124.8, 128.1, 128.3, 129.4,
131.7, 132.5, 147.2, 148.0; IR (KBr, »/cm™):
3055, 3034, 2918, 2849, 2203, 1590, 1515, 1491,
1333, 1318, 1282, 1177, 1136, 840, 759, 690;
HRMS calcd for C,H,,N 345.1517, found 345.150,
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Fig. 1 Molecular structures of alkynyl substituted triphenyl-

AL & 4
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amines

4-((A-WEEFEIRTE) ZHRFE) -N, N-Z 8 I8 e (b))
WO, P BTR 74% ,m. p. 115 ~117 °C; UV-vis
(DMF) A, : 347nm; "H NMR (CDCl,, 400 MHz) §:
3.81 (s, 3H), 6.86 (d, /=9 Hz, 2H), 7.00 (d, /=9 Hz,
2H), 7.04 ~7.12 (m, 6H), 7.23 ~7.27 (m, 4H), 7.35
(d, J=9 Hz, 2H), 7.44 (d, J=9 Hz, 2H); "C NMR
(CDCl,, 100 MHz) §: 55.4, 88.4, 88.7, 114.1,
115.9, 116.7, 122.7, 123.5, 125.0, 129.5, 132.5,
133.0, 147.4,147.7,159.5; IR (KBr, »/cm™ ). 3058,
3034, 2831, 1605, 1590, 1521, 1494, 1338, 1318,
1285, 1246, 1171, 1030, 828, 753, 696; HRMS
caled for C,,H,,NO 375.1623, found 375.1627,

= (A-(RIE O HIE ) FEIE) e (¢) , B M A, 3 1 7

bt A A 2015 % #2334 %94 (892-897)



894

EHR, i, OO0, Hi, FAER, W

# 88% ,m.p. 159 ~161 °C; UV-vis (DMF) A, : 366
nm; 'H NMR (CDCl,, 400 MHz) §: 7.07 (d, /=9 Hz,
6H), 7.30 ~7.36 (m, 9H), 7.43 (d, /=9 Hz, 6H),
7.50 ~7.53 (m, 9H) ; "C NMR (CDCl,, 100 MHz)
5:89.4,89.5, 118.1, 123.5, 124.2, 128.3, 128.5,
131.7,133.0, 146.8; IR (KBr, »/cm™) . 3031, 2918,
2849, 2206, 1590, 1509, 1321, 1288, 1270, 1174,
1139, 1103, 1070, 834, 756, 732, 684; HRMS calcd
for C,,H,,N 545.2143, found 545.2140,

NyN-ZR -4 (BEHE-1 - BRI ) B (d) | 2 5 8
KB TEH 56% ,m. p. 167 ~169 °C; UV-vis ( DMF)
Aoz 390 nm; "H NMR (CDCl,, 400 MHz) §: 7.05 ~
7.09(m, 4H), 7.11 ~7.17(m, 4H), 7.27 ~7.32(m,
4H),7.56 ~7.58 (m, 2H), 7.98 ~8.21(m, 8H),
8.64(d, /=9 Hz, 1H); "C NMR (CDCl,, 100 MHz)
5:88.1,95.7, 116.5, 118.4, 122.6, 123.7, 124.5,
124.7,125.2, 125.6, 125.7, 125.8, 126.3, 127. 4,
128.1, 128.3, 129.6, 131.1, 131.3, 131.4, 131.9,
132.8, 147.3, 148.2; IR (KBr, »/cm™): 3037, 2920,
2849, 2200, 1790, 1590, 1515, 1494, 1333, 1318,
1285, 1174, 1163, 1076, 896, 843, 756, 717, 696;
HRMS calcd for C,,H,,N 469.1830, found 469.1824,
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Table 1 Spectral data of alkynyl substituted triphenylamines
Aps(max) £ Ao ( Max)

compound . 4
/nm /mol™ + L +cm /nm

a 347 30169 436

b 347 27140 418

¢ 366 24607 430

d 390 25569 536

Note: Ay (max), &, A, (max) is wavelength of maximum absorption

peak, molar absorption coefficient, wavelength of the largest emission

peak respectively.

LR EEEME 2 iR, kA& ab c.d 1E
DMF H i3 BE S} 1x107° mol « L7, 3 & I K 43 51 ok
347 347,366,390 nm, 45436 1 v 06 B 48 T LA
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Fig. 2  Fluorescence emission spectra of alkynyl substituted

triphenylamines
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Table 2 Spectral data of compound d in different solvent

solvent polarity Aabs/NM Ao /NM AAg/nm
n-hexane 0.06 390 500 110
toluene 2.40 390 501 111
THF 4.20 390 507 117
acetone 5.40 390 523 133
DMF 6.40 390 536 146

Note: AA is stokes shift.
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Fig.3 Fluorescence emission spectra of compound d in dif-

ferent solvent
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Fig.4 Effects of different concentration of TNT on the fluores-

cence quenching effect of alkynyl substituted triphenylamines
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Fig.5 Effects of different nitro-explosives on the fluorescence

quenching effect of compound d
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Synthesis and Spectral Properties of Alkynyl Substituted Triphenylamines

WANG Shi-chen'*’ | JU Jia**, Al Wen-tao’’, YUAN Hao’’, CAIl Hua-giang’’, HUANG Hui’
(1. Shool of Materials Science and Engineering, SWUST, Mianyang 621010, China; 2. Institute of Chemical Materials, CAEP, Mianyang 621999, China;
3. SiChuan Research Center of New Materials, Chengdu 610000, China)

Abstract: When electron-deficient nitro-compounds interact with electron-rich fluorescent compounds of alkynyl substituted triphe-
nylamines, it will cause the changes of the conjugate degree and the charge distribution of the fluorescent compounds, resulting in
the change of fluorescence. Alkynyl substituted triphenylamines were designed and synthesized via sonogashira coupling reaction
using alkynes and halogenated triphenylamines as raw materials. The effects of molecular structure, solvent polarity, and addition
of nitro-explosives on the fluorescent properties of alkynyl substituted triphenylamine solution were studied by fluorescence analysis
technique. Results show that with the increase of TNT concentration, the fluorescence intensity of the alkynyl substituted triphenyl-
amines weakens gradually. When adding 2.5x10™* mol - L™ of TNT into 1x107° mol - L™ of alkynyl substituted triphenylamine so-
lution, the obvious fluorescence quenching effect occurs and when the concentration of TNT rises up to 1x107> mol « L™, the flu-
orescence disappears completely. The quenching abilities of the alkynyl substituted triphenylamines to different nitro-explosive are
different, so the alkynyl substituted triphenylamines are expected to become the sensitive materials for the detection of nitro-explo-
sives.

Key words: alkynyl substituted triphenylamine; nitro-explosive; fluorescence quenching
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