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Abstract: Based on both organic synthesis and theoretical calculations on the effects of molecular orbital
energy levels of amines on the fluorescence properties of the fluorophore, fluorescent “turn -on”

chemosensors detecting hazardous substances, including aldehyde chemicals and Hg” ion, were developed.
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24 BatA sl #F (fluorescence) & Wol °l &
ko 2loh [1,2]

ol B4 W FF38e] 7] (excited) ™ A&
W 1 ¥k & 34 (wavelength)o] Y& WE3t=
Apalo] 194)7] Fubel Gorge Stokesell 2jste] 23k
H o|lF, 23] “Stokes shift"2 Ee& o3 F%
7} wago] szt F4e 2ASE oA 234
293 vaste] nREe ¥AME 7HsdA st
stAA 7ol Qe HEEHI Ut [34]. duibHe=s
FPrae FREgyol nste] of wink w9 =
2 7tAe Aoz dE A ok 33 $3hAA )
uhol &= b abde]  (photo-induced  electron
transfer, PET), #zpeld#]4o] (electronic energy
transfer, EET), @33 Hel| 2z o] (forster resonance
energy transfer, FRET) 59 MR S| o] &5 Q=
g o] ZelA: PETA A3 #3l& HE 3sHAA
kel =ghste] 71Estaza @ [5]
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Fig. 1. Schematic mechanistic representations of the

relaxation process in (a) fluorescent materials, (b) the
fluorescent materials with an active quencher, and (c¢) the
fluorescent materials with an improper quencher.
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8-(4-amino)benzene-2,6-diethyl-4,4-difluoro-1,3,5,
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7-tetramethyl-4-bora-3a,4a-diaza-indacene (AnB),
8-aminomethyl-2,6-diethyl-4,4-difluoro-1,3,5,7- tetrame
thyl-4-bora-3a, 4a-diaza-indacene (AB1),
8-ethanolaminomethyl-2,6-diethyl-4,4-difluoro-1,3,5,7-t
etramethyl-4-bora-3a,4a-diaza-indacene (AB2),
8-diethanolaminomethyl-2,6-diethyl-4,4-difluoro- 1,357
~tetramethyl-4-bora-3a,4a-diaza-indacene (AB3) 7|
o] wryd wa U3 Ho R sk (9.

2.3 Alptsety WE

s}kal A 9] orbital energys B3LYP/6-31G level®ll
A Gaussian 035 ©o]&3}e] AAFE A [10]. AlLHA]
1+ AHokdl7] 93t aniline F#-2 BODIPY -+
dx g A4stsidh. PET2] 24 E &8 Rhem Weller
equation2 ©] &3t Atstd ot [11).
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Fig. 2. Schematic representations of the aniline-substituted
BODIPY fluorophores.

Fig. 3. Brightness of ABI, AB2, AB3, and AnB (left to
right) (5 pM) in CH;OH under hand-held UV lamp (A
max ™ 365 nm).
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Fig. 4. Energy level diagram of amine substituted
BODIPY fluorophores.
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Fig. 5. Schematic reaction procedure between AnB and
aldehyde.
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1%l trimethylamine®} anilinedl &3l M| FH4
AH-E -529 eVel -522 eVe oA E zt= BEzale
olgo] Z+zh 91Xt Aoz ANEY. olgg A

= a9 49 e A 2ol 1A o}yl g x ¥
ABl1e] 7§ v]FH HAPEe] A7} fluorophores
HOMO®| H|3te] YA 91x8te] PET7} 2A187] o9
ths Zg Yebdoh o]2{3 amine& BODIPY &334
o quencher® 2% 4 glov wely v 3PS
veRd Zlolt), whA anilined] EAjdtE ] FHA A%
9] o A):= fluorophore?] HOMOHE. T 9ol ¢35}
Hed ol 28 1) sigshe 224 PET 7%
o ¢]3te] ¥}e] quenching=l o] vhebubAl €t [9).
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< FA3Y g H ez W Ao e ¢
A At

Fig. 6. Photographic images of 5 pM in methanol (left)
and upon addition of 104 equiv. formaldehyde (right)

under hand-held UV lamp (A= 365 nm).
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Fig. 7. Energy level diagram of AnB and imine formed
upon reaction of AnB with formadehyde [9].

A ol WS o]83AE AS ¥AH
imined]] EAlst= B FFAAE YA 7l amined}
@ zke]7t 212 Al fluorophorest 283t PETO
A Be AolE BY ALR oiHY o] o] g3y
7}9 3 aldehyde AAE M2 4 Y& A0 o=
gt} 32T turn-on sensorE 7NEsl7] ¢atelAE
AB13} AB2:= #3o| ul$ Eomz AR U
Bekslo] o]F 9] aldehyde #ZE A ¥ AnButS o
43l AYsAd (29 5).

FormaldehydeE& AnB¢} WH&A7]& &7 2§ §
Fol BEHE RE A F Y2y o= 1YW 6
of veh et [9].
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Fig. 8. Fluorescence emission intensity changes of AnB (5
M) upon addition of 37% formaldehyde in CH:OH at pH 8
(excitation: 520 nmy; slit width: 3 mm); fluorescence intensity
changes upon addition of equivalents of formaldehyde in
CH5OH at pH 8 (inset) [9].
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= fluorophore® HOMOHX.t} ofgjeo] EajstA = of
PET7} %A% 5 1A 9o (28 7). ©@2tA imine
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Fig. 9. Fluorescence emission intensity changes of AnB
(5 pM) upon addition of benzaldehyde in CH;0H at pH 8
(excitation: 520 nm: slit width: 3 mm); fluorescence
intensity changes upon addition of equivalents of
benzaldehyde in CH:OH at pH 8 (inset).
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