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4-— AL uE (DMAP) ¥ B ot 4ir=dh , REsifb B .

Bruker 300M 1 Bruker 400M R 3LIRIEEAY , CDCl, A5 ; Thermo Finnigan L.CQ Advantage LC-
MS iYL ; Varian 7. OT {8 B M- 2546 B8 T I e L4 M o0 BRI AN s DOEIGIBERAE 25 CTFRAEMA
FHAM(10 mmx10 mmx45 mm)#E VARIAN CARY Eclipse ZV4 Y b #EAT; HAMEIELE R HH

WeHE H #5. 2013-04-17.
#LTWH: BR BRRBFERES (S 20932004 191227107 ) ¥ ).
BREARA: X F, B, L, #82, BL4E20, FENFESFHFPR. E-mail; yuliu@ nankai. edu. cn



No.9 ERAE: 18-E-6 5B BARIT LGS AR B TIRATH 2109

B2 b 66 L GEBEK BE S 10 mm) , I PTC-348WI R84 BESINIRE A % 25 °C, 7E Shimadzu UV-
2401PC ﬂ%‘ﬁ'l\ﬁﬁ'ﬁﬁ’ﬁjﬁi‘l‘_{:j&ﬁ‘; HITACHI S-3500N 9% 2 8485 (SEM) ; Bruker EMX-6/1 BTl
BRI

1.2 KAWHERSRIE

Hinfb &9 1(£H1) B4 BBELU Scheme 1 fi7R.

EY2. BAHEE(11.9 g, 50.1 mmol) | = OH
ZJ#%(30.4 g, 300. 5 mmol) FE{L & #) DMAP 5T
100 mL 45, BIA 500 mL [EJEBHE 5 K6 Xt B 56 » KBF
BB (28. 6 g, 150. 3 mmol) 7 F 200 mL 45, 2
B E BT S-oR 5 [ B T 1B A TsCl £ oy
WL, BB TR IR, WERATR NC@E;V J?j LA,

7, MAKRMEGHERSE, HEHER3 K, & 0 0
HATHUM, AT NaSO, 4R, BEHHE T WL 4

¥ L2 R HTAE] Si0,(200 ~300 B), BFM: V(Z 0 o
MZBE) : VO EE) = 3¢ 1 ] Sifui@ e 2 iR olele
B 18.3 g, =3 66.8%. 'H NMR (300 MHz, P a Ve @S
CDCl,), 8. 7.80(d, J=8.3 Hz, 2H), 7.45~7.23

(m, 2H), 4.24 ~4.10(m, 4H), 3.75 ~3.46 (m, ﬂ/{}
16H), 2.45(s, 6H); ESI-HRMS, m/z; 569.1492 (

(569. 1486) [ M+Na)". o Q—qj@\' .QQQ b’p"

TsCLEtN 0, NC OH
HO ™o BB, 1o~ ots KOO KBF.

EY 3. 3,4 REFEE (2.4 g, 17.4 8,0\__,0
mmol ) FI{b-&47 2(8.1 g, 16.4 mmol ) 7FF 230 mL 1
TAKZEE, MAEERBRET; BRBRE 6.1 g, Scheme 1 Synthetic routes of host 1

49. 8 mmol ) FIFMEREF (2. 8 g, 24. 7 mmol ) IE T 50 mL Jo/K Z &, A 500 mL BIEEHR . HERSHE
PR, BEREIAAEIN, SRR PR, WEEINAER 3 d. RASEREVRHEER, HE
PLERIT R, IEFKIER 2 K, WEERT 20, MARYER, AREKEE, SHEBB K, 83FF
VUAE, FJEK NaSO, T4, TR A& TR MMEEHE[Si0,(200 ~300 H) , BFF: V(ZBRZE)
V(GMBE) =214k A& 2.5 g, 7©%45.5%. 'H NMR(300 MHz, CDCL), 6: 7.24(d, J=
1.8 Hz, 1H), 7.08(d, J=1.8 Hz, 1H), 6.88(d, J=8.4 Hz, 1H), 4.27 ~4.10(m, 4H), 3.94(dd,
J=9.0, 4.9 Hz, 4H) , 3.86 ~3.65(m, 12H) ; ESI-HRMS, m/z: 360. 1432(360. 1418 ) [ M+Na]".

ey 4. BILEW3(0.64 g, 1.9 mmol) T 100 mL Fo/k PUE kM, Tk EMHE T aAtMmA
LiAIH,(0.21 g, 5.3 mmol). ER THIHIKR. BRBHTOAHTRESE, BEERHE. RNTE,
KB TRBIMAREE, feRMARZINIMAZREK, BEEAFERE. SIEERZUEE, EEETI
Ak, MAEL, BESZE, HEMGER3 K, §ICANVAE, FJK NaSO, T, IERZETHRKEA
FRYIK 2.47 g, =% 98%. 'H NMR (400 MHz, CDCL), &: 6.89(d, J=15.2 Hz, 3H), 4.19(s,
4H), 3.98(s, 4H), 3.81(dd, J=56.7, 37.4 Hz, 12H) ; ESI-HRMS, m/z: 364.1727(364.1731) [ M+
Na]".

&Y. % 3,4,9,10-36 09 B B8 B (700 mg, 1.8 mmol) . 54 4(2.0 g, 3.9 mmol ) F BKMk
(6.2 g) N A 100 mL BEFHF , ZRSIFRP T, BREMA Tk 2IFRRA (24140 C), KA S h
&, WHEZER. mRMERFMAL00 mL 8, F#, $A 500 mL B, 1A 300 mL 2 mol/L #Y
HCIEHW. FERBTFHARNIRER. RNEILE, REETHR, jJﬂ/\ 100 mL 75187k, F10.45 pm
A E AT, @ﬂffﬁi’é‘?’@*ﬂﬁﬁ@@?ﬂ(f’ﬁ* ER ML, BRHLATRBEE. FIEKR
BE, B, BB . HREEFTEALO,, BTN V(EM)  V(ZEE)=15:1) | difkBmEa
& 30.2 mg, 7% 17%. "H NMR(400 MHz, CDCL ), 6: 9.43 ~7.50(m, 8H), 7.16(d, J=10.4
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Hz, 2H), 6.82(d, J=8.3 Hz, 4H), 5.32(s, 4H), 4. 18(s, 4H), 4. 12(s, 4H), 3.89(d, J=4.0 Hz,
8H), 3.76 ~3.57(m, 24H) ; ESI-HRMS, m/z; 542. 1787(542. 1785) [ M+2Na]*".

2 #HR5iHE

21 &4 R

FAEITERB T IH B B RBRRRES (2), LIMLEY 2 Fi3,4- BB RIHAER, XA
K,CO, Y5488, 35 KBF, $:[RI4R A B TV AR > X 30155 18-57 -6 11440 3, miiba¥ 3 LI
FERRFEIMEY 4, —L5HER 3,4,9,10-F6 0B B R MBS EE 1. BT EBFASE
YER, 341 28 LA IER S AE —ENERE.
2.2 Efk1 WBRTH

FUBE W AT AR W HE AR SR 59 S UIEAR R K FiERIMA i S 0 SR E, FbASCR A
FHNRYOETE , FEARFIHRBE AR 1 5 I DA % B 58 Rk BEAE R[] HE 9 Y DMSO 557K B9 IR &1 TR
PR T ERESY 1 MR, YR EER1BTEEERPEHIEI(A)], Bkl B
T A 26 AR I 2 iU (458, 490 1535 nm, 43512k 0-2 i, 0-1 i 0-0 i), 0-0 WAl 0-1 We IR g
SREFHYOAE Ago/ Ao BT EALS YR B W BIEAR, LR B/ 56 HA SR B 0 A #4 HE BV F s 2.
L, BEE AR RS, FUHERBUE A, Wide DMSO S5/AKMRAFEBE S [ B 1(B) ], ME KA
R R, i1 RHETRERIHE.
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Fig.1 UYV-Vis spectra of host 1 under different conditions
(A) In CHCl, solution; (B) in the DMSO and H,0 mixed solvent, ¢(Host 1)= 5. 0x1075 mol/L.
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Fig.2 Fluorescence spectra of host 1 upon addition Fig.3 Fluorescence intensity of host 1 at 656 nm in the

of various metal ions presence of different metal ions

¢(Host 1)=1.0x107® mol/L; ¢(Host 1)=1.0x107% mol/L; ¢(M"*)=2.0x10™*mol/L;
e(M"*)=2.0x107* mol/L; A, =485 nm; V(CHCL) : V(CH;CN) = 100 : 1.
Ao =485 nm; a. Host1; b. Ag; c. Ba; d. Ca;e. Cd; f. Co; g Cr; h.
V(CHCl,) : V(CH,CN)=100:1. Cs; i. Cu; j. Fe?*; k. K; 1. Li; m. Mg; n. Mn; o. Na;

p. Ni; q. Pb;r. Srys. Zn; t. Fe¥*; u. Hg.






2112 HFEFIRLEFER Vol. 34

400
200 Host 1+F-
/
5 5 300
s 150 3
2 F
£ = 200
§ 100 §
S 5
50 100
0

700 800 900
Anm

1
600

Fig.7 Fluorescence spectra of host 1 upon addition of  Fig.8 Emission spectra of host 1 upon addition of F~

various anions in DMSO

¢(Host 1)=2.5x10"° mol/L; ¢(Host 1)=5.0x1075 mol/L; 10* ¢(F~)/(mol - L),
¢(X™)=2.5x10"2mol/L; a—v. 0, 0.5, 4.0, 7.5, 11.0, 14.5, 18.0, 21.5,
Ao =485 nm. 25.0, 28.5, 32.0, 35.5, 39.0, 42.5, 46.0, 49.5,

53.0,56.5, 60.0, 63.5, 67.0, 70.5.

nm) , TSGR AR AE OO TR BEZ T T . BREEIMAE B8 F, BTAvRIERBs BRIk, Bl
MBGEHAERGEREA, #MERREE. XREFFREEL1EENT, MaTEELH R
PSS, B TR IMES, HEMAG RN FaXkl e mg 1.
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Fig.9 Absorption spectra of host 1 upon addition Fig.10 EPR spectrum of compound 1 upon addi-
of F~ in DMSO tion of F~ in DMSO
c(Host 1) = 5.0 x 10° mol/L, 10°¢ (F~ )/ ¢(Host 1)=5.0x107° mol/L.

(mol + L7'), a—k. 0, 0.05, 0.10, 0.15, 0.40,
0.55, 3.55,5.55, 8.05, 13.05, 18.05.

[ E44 1 ) DMSO WP AIA F-, HEBAR KR AR, FIF EPR I BER FHES. /£
EPR Ei% 1 (A 10) 138 A i EE THRFERE S, XE—PIELT LRMENT, BI7E F 53080 R 1E
AT, W FREEATRERTERIT Y, FEIEBRERGTEYHEhERET. TR, k11
H AR TR EREE R, XRHTAT B BERENBTFAH—25 FE 1 #FE0 LK T
ERERTERTRE R RS a5,

BT EE LK -BRIEESS, TABGRKBSERSEOLTEZ B §E FE/, B ITE SR 3 5 4
HIBE R e AR, XPEEE . AR TRALETFRIMESA —ENER. FH1 SN F K
R EERA T SHERE AL, FR¥ERE/N, S8 TREEIRE.

3 & it

AT —H 18-5-6 BT REATAE Y, WL VO KA WokIE . SEM #1 EPR &F B
RS T HXE Ba™ # FHBEBAER AT . TIREREY, 11 0t Ba™ B o BEw R, 3
Wit Ba™ W EA 1 fERT N B L X PR A RSN, FS5IbBW AT 6 k4 T
BT HE/ER.
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Synthesis and Ion Recognition Behavior of Benzo-18-crown-6
Modified Perylene Bisimide

WANG Li-Hua, JIANG Shan, ZHANG Zhi-Jun, ZHANG Heng-Yi, LIU Yu"~
( Department of Chemistry, Siate Key Laboratory of Elemento-organic Chemistry, Nankai University, Tianjin 300071, China)

Abstract As n-type semiconductor, perylene bisimide and its derivatives have been widely used as liquid
crystals, organogels, photoinduced electron transfer systems and organic electronic devices. The construction
of supramolecualr assemblies based on the 77-7 stacking behavior of perylene bisimide has also attracted great
interest. As a good acceptor for metal ions, 18-crown-6 has been used in various sensors. To combine the
stacking and optoelectronic properties of perylene bisimide with the binding ability of crown ether and obtain a
unique sensing behavior, a benzo-18-crown-6 modified perylene bisimide(1) was synthesized. The selectively
binding behavior of host 1 toward metal cations and anions were investigated, respectively, using UV-Vis,
fluorescence and EPR. Host 1 was found to show a selectively response toward Ba®*, which can affect the stac-
king behavior. Furthermore, host 1 exhibited a selectively response toward ¥~ , which should be attributed to
the anion-7r interaction between F~ and the perylene bisimide unit.

Keywords Crown ether; Perylene bisimide; Anion-7 interaction; Ion recognition
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