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Synthesis of voltage-sensitive fluorescent probes with a quinoline-containing molecular wire
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Voltage-sensitive dyes (VSDs) are useful tools to reveal the activity of live neural tissues. VSDs
with higher voltage-sensitivity and higher time-resolution have been required for better imaging. In
view that intramolecular charge transfer of the dye has a crucial role for higher voltage-sensitivity,
we have studied synthesis and properties of push-pull type molecular wires. Here we report the
synthesis of novel dyes combining some fluorogenic cores with a molecular wire composed of
quinoline, dimethylaminophenyl, and ethynyl moieties. A quinoline derivative possessing a methyl,
ethoxycarbonyl, and bromo moieties at 2, 4, and 6 positions, respectively, was obtained from 5-
bromoisatin and acetone. The methyl group was oxidized to a formyl group, followed by
condensation with 2,4-dimethylpyrrole. Thus, obtained dipyrromethene was reacted with BF3 to
afford a quinolyl bodipy. Then this precursor was subjected to Sonogashira cross-coupling reaction
to give the desired compound 1 in 7% yield. The dye 1 showed the absorption and fluorescence
peaks at 520 and 545 nm in CHCIl3, respectively.

Keywords :fluorescent probe, voltage sensitivity, solvatochromism, quinoline, environment sensitive

NX D B IRBEBE DFEIA O 7= 12, AL ORI OTEE) & [FIRFIZ, RV & & WO 5
fERE CHIE T & HIEENESMEAFE (VSD) OB KD b TS, VSD OBHFE T,
BB RO T INEBRBEENEETH D, Frx L. X/ VP AF AT I )7
= VAR ZEEE TORWES T UA Y, BRI E L CRBREEZ RO
EEHOMNILTE T, RFETIX, 200 TV A Y —%Fie Ow Il & HAaG ot
728372 VSD O AR E By & LT,

5-7aEAYF LTRSS D, 2-AF N4

MRS HAR=L-6-TBEX ) Y E2E LI, 2
REDAFNVHE RNV I NI L T21%.,24-V A F
rea—b =7 bR 7 RITNER S S,
Bodipy ‘B &5 LTz, %I, NN-YAF LT
)7 2o )VT v F LU DA KR a AT v
U T EITO, ALEW 1 28 LT R T%), 2
DOALEWIE Y v v R LF T 510 nm [ ZWRINARK % |
545 nm |ZHOEARR R LT,

© The Chemical Society of Japan -P1-1pm-18 -



