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Fabrication of Self-Assembled Monolayer Based on Phenylethynyl—
benzene and Fluorescent Probe Pyrene and Detecting for Nitroanilines
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Abstract Self-Assembled monolayers (SAMs), a new type of organic ultra-thin films, show a lot of interesting properties in
chemistry, physics, optics and electronic transport, and have potential application in biomaterials, nanoelectro-mechanical
systems, sensors, and so on. In this paper, a full-conjugated unit-containing SAM ended with a functional amino group (NH,)
was fabricated by self-assembly and using a light-sensitive diazonium-containing compound 4-(4-amino phenylene ethynyl)
benzenic diazonium salt (APEB- N ). The APEB-N; was easily deposited on a pre-treated quartz substrate with negative
charges by electrostatic interaction and then grafted on the surface of a quartz substrate through covalent bond after the de-
composition of diazonium group under UV irradiation, and a stable SAM based on phenylethynylbenzene was obtained. Fur-
thermore, based on the reactivity of the functional group NH,, the fluorescent probe pyrene is anchored on the surface of the
full-conjugated SAM through two approaches: amidation reaction between amino group on the SAM and carboxyl group of
1-pyrenebutyric acid, and self-assembly of Nj , which is transferred from NH, on SAM, and electronegative COO ™~ of
1-pyrenebutyric acid in basic aqueous solution. The obtained ultra-thin films with fluorescence probe pyrene exhibit lumi-
nescent property because of the emission of excimer of pyrene chromophore, which is mainly due to the formation of the
g-g conformation of pyrene for the induction effect of the full-conjugated SAM. The electron-acceptor nitroanilines (NAs)
can quench the fluorescence of the obtained ultra-thin film because of electron and energy transfer between the electron-rich
pyrene and NAs. The fluorescence quenching varies obviously for the different isomers of NA, and the quenching efficiency
decreases according to the sequence of p-NA, 0-NA, m-NA, because the electronic effect varies obviously when the relative
position of electron withdrawing group NO, and donating group NH, of NA are different. The fluorescence of the ultra-thin
film decreases with the increasing of the NA concentration.

Keywords conjugated self-assembled monolayer; pyrene; photochemistry of diazonium salts; luminescent property; detec-
tion of nitroaniline
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Figure 1 Fabrication strategy of functional ultra-thin monolayer
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Figure 2 The UV-Vis absorption spectra of monolayers fabricated on a
quartz with APEB- Nz+
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Figure 3 Preparation of functional ultra-thin films with pyrene and their UV-Vis absorption and fluorescence spectra (A, =340 nm)
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DAIXHIHFIR LB 1-(4-TKHE)-3,3- — 2.0 = 5
N JEUEL, SRH] Sonogashira fEIBER N &K 4-[4-(3,3- 22
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(KBr) v: 3040, 2970, 2240, 1592, 1500, 1380 cm .
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2240, 1603, 1500 cm .
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(Figure 1a).
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JBUN 8 moledm  [FI R R, VKB RV 10 min, 2%
JE A NaNO, /K #(0.7 molsdm ™), 3% [ N 30 min,
WO ASE A, 2 KU, Ny T R IR A7 4%,
FEAL G 2 TR 385 nm HEL T RUIE A AR AL
UV-Vis I I (Supporting Information, Figure S3).
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423 WA FRKHE L T A AR TE IR 0 H) &

(DB EEEE: T 4-(4- 2K L) R A 98 7
A 1-HEIE TR THF #59(0.025 moledm ), JIA
DCC, TsOH, DMAP, il IV 12 h, #4055 H, H
AR THF 32137 VB, Ny W75 31058 0 Bk etk s v
il 4 11 2 B8 V5 (Figure 3: Procedure A).

QB U EEAT 4-(OK LRI FIL TR 1043 95 B
BN 1-HIE T RN K VA1 X 1073 moledm )31 30
min, AP, FRAME U, RGO LT
K TR IS UE, Ny W Ji5 73 21425 757234014 1)
e I (Figure 3: Procedure B).
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