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Scheme 1 Synthetic procedure of receptor 1
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7, 0T RN T Acros A A, fHFHHETH P,0, 76 60 °C F EL25 T4 24 hy H il Fig w1y i o
Mrati.

R T A PR A T X4 307 0 7R WO 20 21 5 Bruker AC-P300 BUAZREILARANL, TMS P
Fr, DMSO-d, A5 ; Hitachi-3010 284b-AI W35 Cary Eclipse 2651 0GR .
1.2 XEIE
12,1 9-(1-sk HE)E(3) &K  EUKIA T, # 22 mg NaH (9.2 mmol) MIAE|E A 57 mg BEME
(8.4 mmol) ) THF (20 mL) W, 7E0 C FHEFE 30 min. K 542 mg 9-JRHFE R (2 mmol ) A F] iR
RAWW, B RS, h2Lidt 2 h 5, BRBEEIA 50 mL sk, F CHCL, £, ¥4 HUHE
KU 3 IR, T, ZEBREH. P2 ZNT (B OHE) 478, WSS — A, 25T, 1589 A
420 mg, =% 81.4%. '"H NMR (300 MHz, CDCL,), §: 6.02(s, 2H), 6.83(s, 1H), 6.98(s, 1H),
7.46 ~7.57(m, 5H), 8.03, 8.06(d, 2H, J=8.07 Hz), 8.15, 8.18(d, 2H, J=8.16 Hz), 8.53(s,
1H).
1.2.2 fuad1 B4R ¥ 261 mg(1 mmol)fbEH 2 5516 mg(2 mmol) 9-( 1-BKMEHI 3L ) EE T 100
mL B, A 40 mL JE/KZHE, [ 24 h, W&, 3845 0™ .

¥ 50 mL NH,PF, B4 A1 B BRGNS 30 mL A9 &30 A0 B BA O, 4kEehidt 0.5 h. il
UE, W REpEd, THE, B BAn™4.

AW 1 MIREORR, P23 53%. m. p. 243 ~244 °C. 'H NMR(300 MHz, DMSO-d, ), 8: 4. 94
(s, 4H), 6.55(s, 4H), 7.16(m, 2H), 7.44(m, 2H), 7.56 ~7.67(m, 10H), 7.77(s, 2H), 8.18,
8.20(d, 4H, J=8.59 Hz), 8.47, 8.49(d, 4H, J=8.71 Hz), 8.82, 8.84(d, 4H, J=6.72 Hz) , 9. 68
(s, 2H); "C NMR(CD,CN), 8; 45.65, 51.08, 116.97, 121.79, 121.88, 122.42, 122.46, 123.88,
124.73, 125.44, 126.27, 127. 86, 129.34, 130. 54, 130.73, 131.28, 136.19, 163.43; JLE (% ,
C,Hy F,N,O,P, B ) : C55.46(55.43), H3.86(3.84), N 8.39(8.43); ESI-MS, m/z;: 851.13
[M-PF,]".
1.3 &Y 1 NAEFIRHI RSN S G N E

5 %1077 mol/LALEY) 1 1) CH,CN ¥, BKIMA S x 10 ~° mol/L BB F1 CH,CN ¥, 44
Je R R AN REAGE SR BRI A 1 R AMERE R 284k, FI A Hildebrand-Benesi 2320 R 31 #

FE5 x107° mol/LALEW 1 (9 CH,CN %W, B MA 5 x 10 ™% mol/L B F/Y CH,CN ¥, %8
Ja R EIEEAGE S R A Y 1 PO L, &K R 350 nm.

2 HRSWiL

2.1 FWRHES

W TOEERE T T A 1 5 ARRIE FZ AR, 78 ZIEERT, L350 nm YA
RS, AEEW 1 FE 395, 416 F1440 nm b 3 DGR ST, B FHREEN 2 x10 7 mol/L B, fk
B 1 EOERIEA BEEN, H,PO, BF5IRMAAY 1 3O6mENBE TR, mHEEFrmAR
SIHEDOER RNV, &1 R, bS04 H PO, B 1A B RRBIROR, K2 W TIE Y
1 9B BERESE H,PO, B FIREE MBI =4 78 Ak, ATLAE 1, B H,PO, BFURBERRm, 1k
B TE395, 416 F1410 nm ARSI R W FRAKG, HEMHALE A GE S B PR SRR (PET) 1.
[E]HF, 78 500 nm BT —ANHO SE04 , X2 T H,PO, BT AIMEA Y 1 M TR, 15 2 A et
VAR L SE T P2 A — AN i & B AR . o TIRIEAEIR S H, PO, B P H e BB T FHLIE oL, %
27 H,PO; B FHH BB FIERMESR . 4550 BoR, 24 10 {58 HE B FIAER (5 x107°
mol/L) , 2 &Y H,PO, B 5 (1 x 107" mol/L) MR BE B K IR ZE, UBILEY 1 1%
H,PO, B 7, HE M5 5Aa Tk
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Fig.1 Fluorescent emission change of compound 1 Fig.2 Fluorescent emission of compound 1 in CH;CN

(5 x 10™® mol/L) upon the addition of upon the addition of H,PO,(0—5x10™* mol/L)
various anions(2 x10 ~° mol/L) in CH,CN A, =350 nm. Inset: plot of fluorescent emission at 416 nm
A =350 nm. vs. the concentration of H, PO, .

2.2 EHHESR

K3 WoR[H,PO; ],/[H], =0 ~4 JEENLAEY 1 RIS L. BiE H,PO, B FIRIE M1
i, AEE 1 #£350, 368 1387 nm Ab i) W ISCIAE SR J3E 2R T 19, i KIRAC UG 43 S 4T85 28 354, 372 Fi1391
nm. MHIAR H,PO; B FIREEN 1 x107* mol/L i, 1AW 1 MRBOEIEE#ifE, XHLEW1 5
FIES 7 Z M BB T Wl b ke Ak & 9. ERISE T, A EEF, &% 1 78 300 ~450 nm
XA & A B A AW 1 SRS AR rT LI L &4 1 il H,PO, BT 2 IfEES
BRI EAE, X H,PO, BT HABSRATEPEE, X556 E 245 R —2L. Job-plot 255 (&
4) R, AP 1 5 H,PO, B ryitaE b A 1:2. FIH Hildebrand-Benesi 238, TR HGNEE N K, =
4.2 x10° I/mol’.
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Fig.3 UV-Vis titrations of receptor 1 upon addition of Fig.4 Job-plot of compound 1 with
H,PO, (0—4 x10~* mol/L) H,PO,;

Inset: plot of absorption valueat 368 nm vs. ¢(H,PO, ).

A TH NMR JrERTTE TACE Y0 14 H, PO, BTG, BEE H,PO, BTRIMMA, ARG
1 ABRIE 2 (79 CH (552K, Btk NH ffb- 2 fe iy & % 8, SmIEE Y 1 58 i Rk 2
2 CH HIBENE NH X BAES 2B 0. R, S iy P 2 CH A== Rt i 1% 3 & A
THd), BBEH IR CH S5 TR T4 4.

gi b, ARSCBRIIFA LT LADKME RN A R a5, LR RAF 2RO 4 BB IT R 15 5 1 R
TCHIAL G 1. FIRZOEERE | S40-0T LG RERT "H NMR @ W98 T 2O BB F i), 25 R R,
TE IR, AeaY 1 AT H,PO, BT IFF(E T AL R EN TG, I B A — i
JeR S, X H, PO, BT RARSRIGESEE. [N, TH NMR BESUR BN, /a1 i bk 2 1
CH FIMER A BTG T HEAT 0N, S55RRH, 2B W /EN H,PO, BT 7L S



No. 4 TRARL I Tk oh 56 oAk B B 3T ARIR = SR & T 09 S MR B 717

2 % X M

Gale P. A.. Coord. Chem. Rev.[J], 2000, 199. 181—233

]
[2] BeerP. D., Gale P. A.. Angew. Chem. Int. Ed. Engl. [J], 2001, 40. 486—516
[3] Sessler]. L., Davis J. M.. Acc. Chem. Res.[J], 2001, 34. 989—997
[4] GaleP. A.. Acc. Chem. Res.[J], 2006, 39. 465—475
[ 5] Watanabe S., Onogawa O. , Komatsu Y., et al.. J. Am. Chem. Soc.[J], 1998, 120. 229—230
[6] ChenZ., Wang X., Chen J., et al.. New J. Chem.[]J], 2007, 31: 357—362
[7] LeeG. W., Singh N., Jang D. O.. Tetrahedron Lett. [ J], 2008, 49. 1952—1956
[8] KimS. K., Moon B. S., Park J. H., et al.. Tetrahedron Lett. [ J], 2005, 46 . 6617—6620

[9] NiuH. T.,YinZ., SuD., et al.. Dalton Trans. [ J], 2008 : 3694—3700

[10] NiuH. T., Yin Z., Su D. , et al.. Tetrahedron. [ J], 2008, 64 . 6300—6306

[11] Beer P. D., Berry N. G., Cowley A. R., et al.. Chem. Commun. [J], 2003, 2408—2409

[12] Connors K. A.. Binding Constants: the Measurement of Molecular Complex Stability[ M], New York: Wiley, 1987 . 141—167

[13] YANG Wen-Zhi (#%3C%) , YIN Zhen-Ming( F#EH]) , HE Jia-Qi (fTZHL) , et al. . Chem. J. Chinese Universities( 5 25 232K fb 27 2%
) [J], 2004, 25(12) ; 2269—2272

[14] WU Fang-Ying( ¥ 3%) , ZHANG Xuan (5K48) , JIANG Yun-Bao( 1. 5). Chem. J. Chinese Universities (15 25 2 84k 2224 4R )
[J], 2003, 24(11); 1990—1992

[15] XuZ., Kim S., Lee K. H., et al.. Tetrahedron Lett. [ J], 2007, 48 . 3797—3800

Imidazolium-based Fluorescent Chemosensor for Highly
Selective Recognition of Dihydrogen Phosphate

SU Dong-Dong, NIU Hao-Tao, WANG Ying, HE Jia-Qi*, CHENG Jin-Pei
(State Key Laboratory of Elemento-Organic Chemistry, College of Chemistry,
Nankai University, Tianjin 300071, China)

Abstract Due to the fundamental roles that anions play in a wide range of chemical and biological processes,
numerous efforts have been devoted to the design of receptors capable of selectively binding and sensing ani-
ons. The development of selective receptors for phosphate anions is of particular interest because they play vi-
tal roles in a wide range of life processes, such as energy storage, signal transduction and gene construction.
Herein, a new fluorescent chemosensor bearing two imidazolium groups as well as two anthracene groups were
designed and synthesized. The anion recognition properties of the compound 1 were studied by the UV-Vis and
fluorescent spectra in CH,CN. The results show that this chemosensor display a highly selective fluorescence
quenching effect and a unique excimer peak only with H,PO, . The fluorescence quenching effect can be as-
cribed to a photo-induced electron transfer( PET) , which can be used to discriminate H,PO, from the other
anions tested. 'H NMR analysis revealed that both the imidazolium 2-CH and the amide NH were involved in
the hydrogen bonding interactions with the anions.
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