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Construction and Fe* Sensing of a Chelation Based Fe** Probe
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Abstract: Iron is the most abundant essential transition metal in human body, and iron disorder has been
reported to be associated with many diseases. Therefore, the development of fluorescent probes for Fe?*/Fe’*
imaging and offering spatial-temporal information of Fe?*/Fe’* is of great significance. We chose BODIPY with
good stability and high quantum yield as the fluorophore, and the terpyridine with high binding ability to Fe** as
a chelating group. The probe BTPY for Fe* was constructed by integrating BODIPY with terpyridine at a-position
by a vinyl group to form a large conjugated system. The NIR emission at 678 nm and the visible excitation at
582 nm suggest that this probe has the potential for in vivo imaging in animal model. BTPY was able to
selectively bind Fe*/Fe* with a bathochromic absorption shift from 573 to 607 nm and the solution color changed
from red to pale blue. In addition, Fe** caused BTPY fluorescence quenching while Fe** did not significantly
affect the fluorescence. Combining with the spectra change of absorption and emission, this probe can be used for

visual detection of iron ions and is able to distinguish Fe* from Fe™.
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Fig.1 Synthesis of probe BTPY and its intermediates
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119.95,121.53,123.93,127.04,127.64,127.99,129.39,
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Fig.2 UV-Vis absorption spectrum (a), excitation and emission spectra (b) of BTPY obtained in PBS buffer containing
10%(V/V) DMF; UV-Vis absorption spectrum (c), excitation and emission spectra (d) of BTPY obtained in DMF

MiE 2¢ A1 d 75 ,BTPY 74 DMF H %) 48 b -
AT UL WO 1S 5 AR PBS 28 vh i O B B R TR B
KW H 573 nm, [FIBF 532 nm &4 — S AHXF
BT I W 0 ST R A T AR B R R
BHHEA SR 573 1 628 nm, K 109%(V/V) DMF
R FERKER T 50 nm, MKARFEILLLAMIX | X 3
HHAS [R] 93 906 BTPY B9 & 5 i KA AR K
2.2 #E$t BTPY 5 Fe*E M KIG 5=

WE 3a B 75 10%(V/V) DMF 1) PBS 28 i

1.0X 10°
2z 8.0X10°F
5
£ 6.0X10°
=
2
4
‘E 40X10°R
M X

20x105F =

650 700 750
Wavelength / nm

Emission intensity

FEW (pH=7.40) " , IILAAS[R] Ve B2 1 Fe? /K 1 WK E 47
PENTE . HMA 10 pmol - L 5} Fez"Hﬂ’,ﬁﬁ[ﬁ%ﬁ*?{
T 40% 7547 T 4 A 100 wmol - L7 1 Fe> i}, 5456
WALHE K T 25 60%, X 7l Ag2 H THREE BTPY 7E7K
RHENE Fe8i GBS FE

1 ¥4 BTPY 7€ DMF HllA 100 pmol - L™ /)
Fe, 56U 58 24 K (K 3b), X M Y 584 BTPY
£ DMF ¥ WP ¥ i BEAH DG, R4l DMF 3% 50 v
BTPY WV R, i1 5 Fe™ W& & RE ) e 0 |

12x107f ® Ocq
Fe2+

9.0X10°F

10 eq
6.0X10°
3.0X10°

00 560 600 640 680
Wavelength / nm

cpm=10 pmol - L', pH=7.40 for PBS buffer

3 Fe*Xf BTPY M40 & 4L: (a) 75 10%(V/V) DMF #4 PBS 28 ## W, (b) 75 DMF 11
Fig.3 Emission spectra of BTPY upon Fe titration: (a) in PBS buffer containing 10%(V/V) DMF; (b) in DMF
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Fig.5 UV-Vis absorption spectra and color change of BTPY obtained in DMF upon Fe* (a) and Fe* (b) titration
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Excitation was performed at 573 nm and the fluorescence

intensity at 628 nm was used; cppry=10 pmol - L™
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Fig.10  Fluorescence intensity changes of BTPY in the presence of different metal ions in PBS buffer solution

containing 10%(V/V) DMF (a) and DMF (b)
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