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Abstract A novel carbazole sulfonamide-based anion receptor (L) containing the aminoanthraquinone signalling units was
designed and synthesized, which was characterized by '"H NMR, *C NMR, MS, IR and elemental analysis. The obtained re-
sults from UV-Vis and fluorescence titrations indicated that receptor L realized a highly selective recognition of F via the
formation of a 1 : 1 H-bonding complex. Moreover, the presence of F induced a significant fluorescent quenching and a
color change (from red to purple-red) of dimethyl sulfoxide (DMSO) solution of L, suggesting its potential as fluorescent and

colorimetric sensors for the detection of F .
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Scheme 1 Synthesis of receptor L

1 &R517i8
1.1 UV-Vis Sitt5EE

B 1 ATERZAR L (20 umol/L)) — H 3 IEAK(DMSO)
AN 30 equiv. ANFI A S 7 5 O IKOR B AR 1L,
Ei1ma, REF S LRAE T LRGN, K4
9 PR 7 (B35 AcO A H,PO, )X L AW IS ik 52 i
HRAR/N. BEAN, 324K L (200 umol/L)f) DMSO ¥ H
I 10 equiv.AFIBE T /5, RA F iFS2 MG R m
AR NER A A 2), XFRH L a/ERNF Rt A mRes.

0-31 Free L, +AcO-, +H,PO -,

+CI, +Br-, +I-, +NO,

0.2 +HSO_-, +N -, +CIO,~

Absorbance

0.1+

0.0

350 400 450 500 550 600
Wavelength/nm

Bl 1 734K L (20 pmol/L)f) DMSO ¥ N 30 equiv. A

] B 75 7 5 (1) UV-Vis 4814E,

Figure 1 UV-Vis spectral changes of DMSO solution of recep-

tor L (20 pmol/L) upon addition of 30 equiv. of different anions
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Figure 2 Color change of DMSO solution of receptor L (200
pumol/L) upon addition of 10 equiv. of different anions
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Figure 3 UV-Vis spectral changes of receptor L (20 pmol/L) in
DMSO upon addition of F

The inset was the nonlinear curve fitting of the absorbance at 575 nm
against added F using a 1 1 binding model
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Figure 4 Determination of detection limit of L towards F in
DMSO
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Figure 5 Fluorescent changes of receptor L (20 umol/L) in
DMSO upon addition of 30 equiv. of different anions
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Figure 6 Fluorescent changes of receptor L (20 pmol/L) in

DMSO upon addition of F

The inset was nonlinear curve fitting of fluorescent intensity of L at 633
nm against added F using a 1 : 1 binding model
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Figure 7 Job’s plot between receptor L and F with a total
concentration of 40 pmol/L
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Figure 8 Fluorescence response of L (20 pmol/L) in DMSO in
the presence of F (30 equiv.) upon addition of various anions
(150 equiv.)
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Table 1 Association constants (K, ) and correlation coefficients (R) of L with F in DMSO and DMSO containing 2% (¥/V) H,O

K,/(Lemol™"), R

Solvent system

UV-vis titration

Fluorescence titration

DMSO
DMSO containing 2% (V/V) H,O

(1.4640.17) X 10*/0.9947
(7.0240.96) X 10°/0.9934

(2.26+0.23) X 10*/0.9928
(6.3440.59) %X 10%/0.9970

¢ All the values of K, and R were obtained by the nonlinear curve fitting method based on UV-Vis or fluorescent titration spectra.
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Figure 9 'H NMR spectral changes of receptor L (3 mmol/L) in DMSO-d; upon addition of F~
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A [ R K i) 2%, AR A 750 250 9 T 485 23 i
afi. BTSN IE T 3R, 3,6- U T B-9H-H
ME-1,8- IR ()M 1-(V-2 438 ) &AL BB (1) 1 A iR
73 2 BESCHR[7, 20].
32 ZIERLBIER

WA 76 mg (0.16 mmol)H M —f#EEA(2)1 20
mL T S BR8N 2 5 85 mg (0.32 mmol) 2
EEEAM 0.1 mL T =ZBH & FHE(30 mL)ER
B, VKIS RPN 7 h, L E, PRI 46 5 AR BT
[V(DCM) : V(CH;OH)=38 : 117> B 13l 41 4 [El 44K 36 mg,
W 24%. mp. 166~168 ‘C; 'H NMR (500 MHz,
DMSO-dy) d: 10.22 (s, 1H, H)), 9.49 (t, J=6.3 Hz, 2H,
H,), 8.36 (s, 2H, Hs), 8.30 (br, 2H, H), 7.98 (d, J=7.5 Hz,
2H, H,), 7.93 (d, J=7.5 Hz, 2H, Hy), 7.84 (s, 2H, H,),
7.78~7.73 (m, 4H, Hy and Hy), 7.27 (t, J=8.0 Hz, 2H,
Hs), 7.16 (d, J=6.5 Hz, 2H, Hy), 6.89 (d, J=8.6 Hz, 2H,

1393
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H-), 3.36 (t, J=4.6 Hz, 4H, CH,), 3.14 (t, J=4.6 Hz, 4H,
CH,), 1.35 (s, 18H, #-Bu); *C NMR (125 MHz, DMSO-d;)
5: 184.0, 183.0, 151.1, 143.2, 135.6, 134.7, 134.5, 134.3,
1342, 133.8, 132.6, 126.8, 126.6, 124.6, 123.2, 122.5,
122.1, 118.3, 115.4, 112.6, 42.2, 41.9, 35.2, 32.0; IR (KBr)
v: 3433 (NH), 2953 (CH;), 2868 (CH,), 1628 (C=0),
1313 (SO,), 1141 (SO,) cm™'; MS (ESI) m/z: 934.3 [M—
H] . Anal. calcd for Cs5;H4Ns5OgS,: C 66.72, H 5.28, N
7.48; found C 66.48, H 5.42, N 7.40.
3.3 UV-Vis FIH#E LI

SR FRBH B 43 5 DMSO BLAY 15.0 mmol/L
R E . 24K L 45 F DMSO FCRf 2.0 mmol/L it &
W, SRJ5 PR H DMSO #4 % 28 20 pmol/L & HL ik 20
pumol/L FIZZ AR 3.0 mL T AEthamd, il
%) 15.0 mmol/L B &1 DMSO &7 € L H 2 HoeiEAr
ik B P-4

4B KL(Supporting Information) 21k L [FRAEE
WM LTEE K 2% (V/V)if DMSO 581 & F1E FH 5 1
FE AR AL X AR AT DL 4 9 A T I 38 (http://sioc-
journal.cn/) | N #.
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