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Systhesis and Fluorescence Probe Properities of
Red-Emission Triphenylamine-Pyridinium Salt

Tao, Zaigin  Qian, Ying*
(School of Chemistry and Chemical Engineering, Southeast University, Nanjing 211189)

Abstract Intermediate TPAPy was synthesised by vinyl-pyridine and 4-[N,N-bis(4-iodophenyl)amino]benzaldehyde
through double-pot Heck reaction, then iodooctadecane was introduced to pyridyl forming the final pyridine salt TPAPyS. The
structure of final salt was characterized by '"H NMR, *C NMR, IR and HRMS-MALDI-TOF. Its fluorescence property was
examined. Pyridine salt TPAPyS emits dark red fluorescence with peaks at 654 nm in solid state. The solid-state quantum
yield of TPAPyS is 3.83%. TPAPyS emits red fluorescence with peaks at 647 nm in pure water and 612~640 nm in etha-
nol/H,O mixture solution. The spectra of TPAPyS with or without BSA, dicysteine, cysteine were measured. The maxima
fluorescence emission intensity of water-soluble pyridine salt TPAPyS is enhanced after combining with BSA, dicysteine
and cysteine. Pyridine salt TPAPyS is water-soluble with fluorescence spectra in near-infrared region, and it can be used as

fluorescence probe to detect BSA, DCys and Cys.

Keywords water-soluble pyridine salt; fluorescence probe; Heck reaction; red emission; fluorescence properity
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Figure 1 The structure of triphenylamine pyridium TPAPyS
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Figure 2 The synthetic route of triphenylamine pyridine deriva-
tives TPAPy and TPAPyS
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Figure 3 Solid fluorescence emission spectra of compound
TPAPyS
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Figure 4 UV absorption and single-photon fluorescence spectra

of compound TPAPYS in pure water (1.0X 10~° mol/L)
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Figure 5 Fluorescence spectra of 1.0X10™* mol/L TPAPyS in
the ethanol/H,O mixture at different water fraction

HAT R TECMINEE 25240 A4 A TR 12220,
MAERE £ TPAPyS #UE —MA RERTOCIMNAEY), X
J& BT IEE 55 TPAPyYS [ 5 45 KNI AL T 8000 1 P e
TR, PR,

2356 http://sioc-journal.cn/

© 2014 Chinese Chemical Society & SIOC, CAS

ORI E £ TPAPYS 754 WL 7 A R I (1 v i
PE. &l 6 Jyhialfk TPAPy Fl TPAPyS 7E CH,Cl, %
(1.0X 10> mol/L) AN 5 K A —1b . d 1
6 1] %1 TPAPy )56 A% 4 528 nm, 1M TPAPYS (#1752
TR 621 nm, £0#% T 93 nm. TPAPy fil TPAPyS
FE CH,Cly 3 ¥4 AN BT, TPAPy [RIIR CU4 43 J31)
4 287 F1 380 nm, TPAPyS FIW LIy 7]k 334 F1 495
nm, HIUER] OSSR o S MRSt RIS LL R T, T
N e R R LT RE K T RGER AT, TPAPyS HAT 4 1)
ST, B LAMEE ) TPAPYS AHX T TPAPy 1
A HLE P 2 SNSRI K 4 8.

Absorption Emission TPAPY

/\; s N \/"“ — — TPAPyS
S ’ ! .
& 0.8 Jos 3
S Ry
= =
c 7}
% 0.6 10.6 §
= c
- £
o] o
8 0.4 {04 §
z 5
5 E
Z 0.2 102 8

AN
-~
0.0+ ; ; - : == 0.0
400 500 600 700 800

Bl 6 k{4 TPAPy Rl TPAPyS 7E CH,CL % IH— 1L ¥
AR =96 RS
Figure 6 Normalized UV absorption spectra and single-photon

fluorescence spectra of compounds TPAPy and TPAPyS in
CH,Cl,
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Figure 8 Variation of fluorescence intensity of TPAPyS (1.0 X

107® mol/L) with the concentration of BSA [(0~4)X 10~ mol/L]
in Na,HPO,-NaH,PO, buffer solution
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(4-IR L) B B A8 FH 22 SR (43107126 B

3.2 ZWAHE

3.2.1  4-{N,N-=[4-(4-tboe TH ) F N /IR R F B
(TPAPY)#) 4 A%,

N, SRR, 43 BEL 4-[N,N- - (4-BHIR I B koK
FIEE(M1) (0.53 g, 1.01 mmol) AR (0.023 g, 0.10
mmol), —(4BHFEZRIE)0.061 g, 0.21 mmol), JE/KHi
IR#(0.60 g, 2.82 mmol), 4-ZHFEMENE(1.52 mL, 13.84
mmol) /2 6.00 mL ¥%51) DMF F 25 mL ¥ U, 1 54%
FEF, JHELA 110 CRV 24 h. RV EEHJGHIDE, #B]
WS 25 mL FEEeh, AT PTiet th, Shusrs it pT,
FREZHTERRAE, BEMRh V(A i) @ (2R CBE)=
811, 1Bl ([l 14 0.38 g, 1= 78.3%. m.p. 150~152
‘C; '"H NMR (CDCls, 300 MHz) d: 9.87 (s, 1H), 8.57 (d,

2360 http://sioc-journal.cn/
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J=4.90 Hz, 4H), 7.71~7.75 (m, 2H), 7.50 (d, J=8.40 Hz,
4H), 7.36 (d, J=4.85 Hz, 4H), 7.14~7.18 (m, 4H), 7.05~
7.08 (m, 2H), 6.91~6.99 (m, 4H); IR (KBr) v: 3058, 2837,
1690, 1628, 1603, 1572, 1479, 952 cm .

322 4-[N,N-=(((N-F+ A\ etk s 3h -4- 45 )
FH)RIL]R F B (TPAPyS) 494 A%,

B 4-{N,N-[4-(4-NEWE 20 55 ) R 2 ) o8 T i
(0.600 g, 1.25 mmol). AL+ /\$E(1.901 g, 5.00 mmol).
PR 30 mL - 50 mL HL D, AR Z 60 °C MY 48 h,
BN 25 R FE R R T, 45 2000 [ 44 1) i E 4 a6, 19
PO K 0.54 g, 77% 43.8%. m.p. 173~175 C; 'H
NMR (CDCls, 300 MHz) &: 9.90 (s, 1H), 8.92~8.94 (m,
4H), 8.25~8.23 (m, 4H), 7.87~7.84 (m, 2H), 7.68~7.75
(m, 4H), 7.10~7.07 (m, 6H), 6.92~7.00 (m, 4H), 4.68~
4.70 (m, 4H), 1.63~2.01 (m, 4H), 1.26~1.34 (m, 60H),
0.89 (t, J=6.00 Hz, 6H); *C NMR (CDCls;, 300 MHz) J:
191.75, 154.92, 152.61, 149.05, 144.95, 142.34, 132.65,
132.41, 131.62, 126.27, 125.71, 124.24, 122.98, 62.24,
33.11, 32.83, 30.91, 30.77, 30.31, 27.34, 23.87, 15.31; IR
(KBr) v: 3029, 1693, 1653, 1584, 1502, 1466, 1157, 966
cm'; HRMS-MALDI-TOF caled for CeoHgoN3L,O [M+
H—2I]"" 986.7845, found 986.7912.
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