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Mono-(6-diethylenetriamine-6-deoxy)-B-cyclodextrin Supramolecular
Fluorescent Switch Constructed Based on Au®" and |~

Lu, Jiajia Yang, Junli Gu, Jie Yang, Ju Gao, Zhenjie
Su, Lijiao Tao, Xin Yuan, Mingwei™* Yang, Lijuan®
(Key Laboratory of Intelligent Supramolecular Chemistry at the University of Yunnan Province, National and Local Joint

Engineering Research Center for Green Preparation Technology of Biobased Materials, School of Chemistry &
Environment, Yunnan Minzu University, Kunming 650500)

Abstract Mono-(6-diethylenetriamine-6-deoxy)-f-cyclodextrin (3N--CD) with the good water solubility was synthesized
by a green and efficient method, and its structure was characterized by 'H NMR and HRMS. 3N-3-CD was used as a
fluorescent probe to detect 27 kinds of ions in aqueous solution. The results showed that the fluorescence of 3N-5-CD was
quenched by Au’” and I". The performance of 3N-8-CD for detecting Au>* and I was further explored by fluorescence
titration, Job curve, nuclear magnetic resonance, infrared spectroscopy, ion interference and time response. The results
diplayed that the minimum detection limit of 3N-A-CD for Au*" was 2.73 X 10 ¢ mol/L and the binding stoichiometry ratios of
3N--CD with Au?™ was 1 : 1, while the minimum detection limit of 3N-g-CD for I was 1.44X 10~ ¢ mol/L and the binding
stoichiometry ratios of 3N-4-CD with I was 2 © 1. In addition, the fluorescence intensity of 3N-4-CD gradually recovered
when I” was added into the mixed solution of 3N-A-CD and Au®". Interestingly, the fluorescence intensity of 3N-A-CD also
gradually recovered when Au®" was added into the mixed solution of 3N-4-CD and I". The results exhibited that Au>" and I
could be used as fluorescence “on-off-on” to control the fluorescence behavior of 3N-f-CD, and thus enabled Au®" and I to
detect each other. On this basis, the logic gate controlling 3N--CD fluorescence switch was designed. This work provides a
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new apporach for the research and application of 3N-4-CD as a fluorescence “on-off-on” sensor.
Keywords mono-6-diethylenetriamine-f-cyclodextrin; gold ion; iodine ion; fluorescent switch; logic gate
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Figure 1 Schematic diagram of 3N-£-CD structure
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Figure 2 Schematic diagram of supramolecular fluorescence sensing constructed by mono-(6-diethylenetriamine-6-deoxy)-f-cyclo-

dextrin and Au®", I”
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Figure 3 Fluorescence spectra of probe 3N-4-CD with cations and anions
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Figure 4 (A) Spectra of the effect of Au>™ concentration on fluorescence intensity of 3N-A-CD; (B) Linear fitting curve of fluorescence
intensity between Au’"concentration and 3N-A-CD; (C) Spectra of the effect of I concentration on the fluorescence intensity of 3N-f-
CD; (D) Linear fitting curve of fluorescence intensity between I concentration and 3N-4-CD
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Figure 5 (A) Job curve of 3N-4-CD and Au*" and I ; (b) The binding mode of 3N-4-CD with Au*" and I~
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Figure 12 Fluorescence response in logic gates
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A 7 35 F B A U K M IR B -(6- — 20 — fi-6-
F25)-B- I K (AN-B-CD)E v %% S 4R T T4 I K
W AT/ T, 253K, AudT BB 3N-B-CD 17
550 JEE T BRI IS T K, R PR A 2.73X10¢ mol/L,
JEIT Job HIZRIERH 3N-4-CD 5 Aw’ T IZ &L RN 1 1; [H
I, T AN AEAE 3N-B-CD 115 65 B B i PR I
TR, KR A 1.44X10 ¢ mol/L, —FHEEH N2 !
1. 3E—2i8 FIAZ R e 00 B k20 Ah itk L B F R snis
T B Ty e S 45 5%of 58 S Aar il AL 5 PERE HEAT TR AL, &5
BEH, JEIREE 3N-B-CD X Aud"F 1T A6 Il B A %5
)RR R IR A, TN AT S
3N-B-CD MR G RIS, BEATZAA 2R IR 5 i B I T
WA, M, Aw I T 5 3N--CD KR A ¥a i i,
WA IZAR RN TICREZHIKE. XKW A5 T
ERENE Bt “HF-07 K% 3N-B-CD 586Kt
17209, TSI T AT Awd B4, FF ik, ¥t 7 a0
1] 3N-B-CD %o L G ], MR T — Mgy
PITF IAL KRS, IX N 3N-B-CD 1E AR5 192 6 TF K1)
WFFEBEE 1 S aa Bl

3 SCIEES
3.1 EBR5RFH

BSA224S-CW 4 #71 K F(Sartorius A )); 65006
HeFZ (e E %2448 A F]); Bruker Avance 400 #ZHiILHR
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X (Bruker A &); fEIHL 18 FE2R (LR R AR 2
F)); fH B 20 4184 (3 [E Thermo Fisher Scientific 24
).

B-IRIKE(B-CD) W LIRS, S M. T
T OH =R AAA; 15 M E T HAuCL, ZnCl,
CaClz, CdClz, COC12'6H20, CSZCO}, CuSO4'5H20, KC],
LiF, MgSO47H,0, Na;SOs, SrClLe6H,O, NiCl*6H,0,
CsHeMnOy4 Al RbF; 12 FFHE-F: NaCl, NaF, NasPO.,
Na,HPO,, NaNO,, NaHSOs;, Na,COs, NaHCOs, NaBr,
Na,SO4, NaNO; Al Nal #04 [ [ 244k 223857045 FRA 7],
SIS FHEB 4K, BT RIsA e o At
32 WK

2 W SCHR (45100 7 ik & UL -(6- — L0 = ik -6-%
S)-p- R (3N-5-CD).

HH ) BRL -6 %0 2R T I -B-CD I & Bl AR
B-CD 52.5 g (46.3 mmol)¥& T~ 375 mL ZES /K HiiHE,
1.5 h JE¥E Oz ET AR GCEL A, T )R IR AR I
HHUON 30%(1) NaOH ¥ 12.5 mL, o $iid: 1 h. 7
11 mL ZHEHEW NN 7.5 g (0.0393 mol)¥f F & Z fif ik
A, IR p-CD B, gkLitsE 2.5
h. #EEUE. R 580N 5% #5515 I8 pH
#7.5, WA KEAGTUEDITH, TANUKFE 24 h,
AR AGEAE. KBIELET 375 mL L5 F/KEEKE
HFRE 24 h, BEEE S TRAT A R A -6~ B R
H-p-CD, NHEK K, F“% 9%. mp. 176~180 C; 'H
NMR (400 MHz, DMSO) ¢: 7.72 (d, 2H, J=8.2 Hz), 7.41
(d, 2H, J=8.2 Hz), 5.85~5.65 (m, 7H, H-3 of CD),
4.80~4.55 (m, H-2, 3, 4, 5, 6 of CD), 2.41 (s, 3H); 13C
NMR (400 MHz, DMSO) §: 144.8, 132.5, 129.9, 127.6,
101.8, 81.5, 80.6, 73.0, 72.3, 71.9, 59.8, 21.2; HRMS (ESI)
caled for CywH7703,S [M + H] © 1289.1700, found
1289.3859.

FB-(6-— O = -6 £ 580)-p-I RS G G # 2.0
g (1.55 mmol).-6-%} F 2K fiffi Bt £5-5-CD ¥ T 20 mL — ¥
O, 7E 80 CiMiftH No R M. 12 h, 1T
JE, KU 250 mL AEAH, Hri kEA G
VE, SREEEE 1 h, WIEA A alEE, BEETAETK
o, B EE TR =R, TR, S s-6-— 00—
f&-B-CD, NAEMEK, =% 66%. m.p. 240~243 C; 'H
NMR (400 MHz, D,0) d: 5.05 (s, 7H, H-1 of CD), 3.93~
3.54 (m, H-2, 3, 4, 5, 6 of CD), 2.84~2.71 (m, 4H,
CH,CH,), 2.21~2.19 (m, 4H, CH,CH,); '*C NMR (400
MHz, D,O) 6: 101.8, 81.0, 80.9, 72.9, 71.9, 71.6, 70.2,
60.1, 55.5, 48.6, 38.9, 30.0; HRMS (ESI) caled for
Ca4HsaN3034 [M+H]" 1220.1410, found 1220.4775.
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BL-(6-— L) = -6~ 58)-p- P AT S L A ] 4 -
6-5% FH I 22 - p- WA 1) 5 R TH NMIR 3RALE, %
K 5 SR [45]HRTE — S

4 Bh A4 8l (Supporting Information)  H.-6- %} FF 2 fitk i
S -B-FRRIRG DA I H-(6- — L) = H-6-2250)-B- I G 11
WM TRV AN 1 23 % o vl AR £ AR
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