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Abstract: Tron is the most abundant transition metal in mammals, which is essential for maintaining life activities and
health, and both deficiency and excess of iron can lead to serious diseases, so the detection of iron ions is of great signifi-
cance. In this paper, ciprofloxacin grafted tetramethyleyclotetrasiloxane (D,H-HBC) was prepared by hydrosilylation. The
chemical structure and optical characteristics were characterized by NMR, UV and fluorescence spectroscopy. D,H-HBC is
an excellent Fe’* fluorescence probe, linearly concentration dependent quenching was observed when the concentration of
Fe* is less than 5. 5%107° mol/L, and the detection limit is 0. 33 wmol/L, much below the safe concentration limit for Fe**
ions set by the U. S. Environmental Protection Agency. The quenching mechanism of D,H-HBC is most probably due to the
formation of complex between the trivalent iron ions and three silicon hydrogen bonds at three vacancies on the D,H-HBC
ring. Cyclotetrasiloxane fluorescent probe has good selectivity for Fe* and this work provides a new idea for the design of cy-
clic fluorescent probe.
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Fig. 1 Synthesis route of D,H-HBC
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7.49(d, J=7.0 Hz, 1H), 3.68(t, J=5.0 Hz, 4H),
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FH LI BE 73 mg (0. 6 mmol ) M AR = OB, fnA
125 mL S BelE s, BWHIZE 0 CJainA N,N-—5%
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8(ppm): 8.52(s, 1H), 8.07(d, J=13.1 Hz, 1H),
7.30(d, J=7.0 Hz, 1H), 6.17(s, 1H), 5.59(s, 1H),
4.57~4.48 (m, 4H), 3.69 ~3.63 (t, J=4.8 Hz, 4H),
3.43(m, 1H), 3.26~3.19(t, J=4.8 Hz, 4H), 1.97~1.95
(m, 3H), 1.50(s, 9H), 1.33(m, 2H), 1.14(m, 2H)",
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#t&% D,H-HBC, ;=34 53.3%,'H NMR (400 MHz,
Chloroform-d) & (ppm): 8.52 (s, 1H), 8.07 (d, J =
13.1Hz, 1H), 7.29(s, 1H), 4.54 ~4.42 (m, 4H),
3.68~3.65(m, 4H), 3.61(d, J=5.1 Hz, 2H), 3.44(m,
1H), 3.24~3.22(m, 4H), 3.05~3.01(m, 1H), 2.64~2.58
(m, 1H), 1.97(s, 3H), L51(s, 9H), 1.35(m, 3H),
1.31~1.27(m, 2H), 1.20(m, 6H), 1.17~1.14(m, 2H),
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1.02(q, J=6.0 Hz, 1H), 0.81(s, 1H), 0.05(d, J=
35.7 Hz, 3H),
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Ve SRR EESN, HALE M RRAEEE Wi n] WL, vE A
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Fig. 2 'H NMR spectrum of D,H-HBC in CDCI,
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Fig. 3 Photophysical properties of D,H-HBC: (a) UV-vis absorption spectrum of D,H-HBC and HBC, (b) absorption spectra of D,H-HBC

under different concentrations (2x107° ~1.0%10™* mol/L) , () molar extinction coefficient of D,H-HBC, (d) fluorescence emis-

sion spectrum of D,H-HBC at excitation wavelength of 380 nm
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Fig. 4 Fluorescence emission spectra of D,H-HBC (1.0x10™* mol/L) in ethanol by adding different metal ions (A, =380 nm, C,.iwn=

anion

5 pg/mL) (a) ; fluorescence emission spectra of D,H-HBC(1.0x10™* mol/L) in ethanol by adding different anion(C,,;,, =5 mmol/L,
A =380 nm) (b); fluorescence emission spectra of D,H-HBC (1. 0x 10™* mol/L) in ethanol upon the addition of Fe** in the presence

or absence of a mixture of metal ions (A, =380 nm) (c) ; fluorescence quenching efficiency of D,H-HBC (1. 0x 107 mol/L) in etha-
nol by adding metal ions (C, . i0n =5 ng/mL) (d)
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Fig.5 Fluorescence spectra of D,H-HBC (1. 0x10™* mol/L) in ethanol upon addition of Fe¥* ([ Fe**]=0~5.5%x10"° mol/L, A =380 nm)

(a), Stern-Volmer plot of D,H-HBC with different concentrations of Fe* in ethanol (b)
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Fig. 6 Fluorescence spectra of D,H-HBC (1.0x10™* mol/L) in ethanol

Z B HBC PGSy (b) , OH™ B FXt Z#E+ D,H-HBC

upon addition of Fe** or Fe?* ([ Fe** | =5 pg/mL, [Fe** ] =5 pg/mL,

A =380 nm) (a), fluorescence spectra of HBC( 1. 0x 10™* mol/L) in ethanol upon addition of Fe**(b), effect of hydroxyl on fluo-

rescence emission spectrum of D,H-HBC (1.0x107* mol/L) in ethanol and in the presence of 5 pwg/mlL Fe**(c)
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Fig. 7 Plausible mechanism of fluorescence quenching of D,H-HBC by Fe

HBC AL = &

3+



1134

Hh L b A

5 44 %

A2 K 0.065 nm, Cr'' B T4 K 0. 052 nm, A" & F2F
0 0.054 nm, 3 FE R 2K, HAETF
IR Fe' n] 53R U RE A B Y 3 N HEEUP iU & 14,
FFLASEER T D, H-HBC Xf Fe™ B SRR Fe 12
4 0.079 nm, B FEAEK, R Fe™ JCikFE 5
3AEAR S, WA 6a iR, 5 pg/mL i Fe™ X}
D, H-HBC 5 F65% B 2 AR /N, A4 T3 D,H-HBC 1

JORRK
4 & @

T 2 pe ST SO AT R TR D B A DY H R A D i
AbE D,H-HBC, X HiAk 28 4540 Fn i e v ot 47 T %
HE . 7B 0 BPERIR ST FP & B D, H-HBC X Fe'* BA R 47
BIBERRIE, JE—Fh i REUE M Fe'' OIS, FRIEA
SRR E ERIBL THERE 1. D,H-HBC ¥ A 5 Oa8 i
55,5107 mol/L DL Fe* Ay M R LMK &R,
R AR BR 4 0. 33 wmol/ L, AR T 35 H E IR LAY R R
SEIY Fe¥ 222k FRR . D,H-HBC X} Fe™ {1 2 £ 46
HLEI T REZ Fe' IHAE M 72142, 5 D,H-HBC ¥ -
3L RE EUE LA A A, BT A DU RE S UbE S5 I TN T
B2 R T8, S5 D,H-HBC S K, BRIk 4
BEVOCHRET A RIFR A A I HEA R
BT R R, R — R R e’ R AT,
IR ARG CERET BB TR AL 707 A L

SEHE  References

[1] HUANG L, RAN Z, LIU X, et al. Inorganic Chemistry[J], 2022, 61

(2]

(3]

(4]

(5]

(6]

(7]

(8]

[11]

[12]

[13]

[14]

[15]

(35) : 14156-14163.

CUI J, ZHU X, LIU Y, et al. ACS Applied Nano Materials[ J],
2022, 5(5): 7268-72717.

RASIN P, MANAKKADAN V, VADAKKEDATHU P V N, et al.
ACS Omega[J ], 2022, 7(37) . 33248-33257.

GUY, LUJ, LIU H, et al. Crystal Growth & Design[J], 2022, 22
(8): 4874-4884.

OLGAC N, KARAKUS E, SAHIN Y, et al. Electroanalysis[J], 2021,
33(9) ; 2115-2121.

FU Y, FINNEY N S. RSC Advances [J], 2018, 8(51): 29051 -
29061.

DAS D, SRINIVASAN S, KELLY A M, et al. Polymer Chemistry[ J],
2016, 7(4) . 826-837.

KUNDU A, MAITY B, BASU S. ACS Biomaterials Science & Engi-
neering[ J ], 2022, 8(11) . 4764-4776.

ANANTHANARAYANAN A, WANG X, ROUTH P, et al. Advanced
Functional Materials[J], 2014, 24(20) : 3021-3026.

CONG S, JIANG Z, ZHANG R, et al. Analytical Chemistry[J],
2022, 94(18) : 6695-6702.

YING R, LU H, XU S. New Journal of Chemistry[J], 2019, 43(16) :
6404-6410.

PAL S C, MUKHERJEE D, DAS M C. Inorganic Chemistry[]],
2022, 61(31); 12396-12405.

LIUY, XU Z, WANG J, et al. Luminescence[J], 2014, 29(7):
945-951.

HU Y, WANG J, LONG L, et al. Luminescence[J], 2016, 31(1):
16-21.

LI B, TIAN J, ZHANG D, et al. Luminescence[]J], 2017, 32(8):
1567-1573.



