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The "off-on-off" and "on-off-on" Behavior of 1,5-Naphthalene-bridged
Bis-(crown ether) Modulated by Potassium lon
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Abstract This paper reports the synthesis of 1,5-naphthalene-bridged bis-(benzo-15-crown-5), and its dis-
tinct fluorescent behavior derived from the self-assembly modulated by K . The behavior can mimic a fluo-

rescent "off-on-off" switch and a fluorescent "on-off-on" switch, which is similar to the dimerization and
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functions of enzyme to some extent.
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1.1 XE5IRF

P OSAE XT-4 55 s A B GELE VRS RE). BT
TGS EAE Varian Mercury VX300 B, 60T
7E Perkin-Elmer 2400C 3RS, By 28 66 A & F
JASCO FP-750 YA I 25 C RAIF H ML A7 953t (10
mm X 10 mm X 45 mm)ill &, BORFURS KL S nm.

JIT A R TR A 28 AR Ak i B S A 7 M 4 1) 43 B 4K
A, KRGt — L alifb b B B . 2 Hralifs DMF
£ CaH, 74 Il Ik J s 28 3R A5 T KR 57 H T
I3 M4l CHSCN 7£ KMnO, F1 K,CO; fE4E R IRl 10 h 5
A, ARG AL POs fE4E BB, T R
K, MR JE/K CHRCN, A5 5% 6l i A
.
1.2 LEYHEK

WAV 1A 2 $RE 1 PRI &G . K9 15-
geb-SU R -G LRI 15-56- 5114 I STHR K 7 7B B

& 3: ¥ 4-FFFIE 15-78-5 (2.0 g, 7 mmol)
AW (0.9 mLYIMA T CHCL; (60 mL)y#H, 7
Ny RYT R IR 4 b, A AR =R, Dl 2 H VTR
EYR . SRAYIE CHCL; (100 mL)A17K(100 mL)
i 70Hd, CHCL AHMT 1 moleL™" HCI, #8511 NaHCO; %
FIZK A VE—R(100 mL). A HUAHH /K MgSO, T4, Ik

R, BENEY 3 207 g), 7% 81%; m.p.

128~130 °C; '"H NMR (CDCl;, 300 MHz) J: 3.74~3.77
(m, 8H), 3.88~3.92 (m, 4H), 4.10~4.16 (m, 4H), 4.18 (s,
2H), 6.83 (d, J=8 Hz, 1H), 6.95 (d, J=8 Hz, 1H), 7.28 (d,
J=2 Hz, 1H), 8.22 (NH, 1H); ESI-MS m/z 377 [M+
NH,]"; 360 [M+H]".

XOtlE 1 75 1,5-F2 245160 mg, 1 mmol)JE/K
DMF (15 mL)¥% ¥ 4, A JC /K% B2 21 (417 mg, 3

I/\

0 03 1) HNO5/H,80, HaN
@ © ) Hy, Pd/C \@
2) Ha,

CL/O\) 2

mmol), 7& N, RYF, IWEWERBFE 1 h, RETHES
80 C. B MAAY 3 (720 mg, 2 mmol)[¥) 57K DMF
(10 mLY M, 40056 5 5 3N AE 80 CAREE [ [V 24
h. AR =, WEALER, £ 100 mL H,O f1 100 mL
CHCL H /3 Hit, #RJ5 1] 100 mL ) CHCI; % 7K /2 2 B
K, EIFANUAHE, B 28 £ AL AR CH,CN 4 b
P AT B R A B [ AR K K (430 mg), 77 53%; m.p.
208~209 ‘C; "H NMR (CDCl; 300 MHz) &: 3.74~3.77
(m, 16H), 3.90~3.92 (m, 8H), 4.11~4.18 (m, 8H), 4.81
(s, 4H), 6.84 (d, J=8.1 Hz, 2H), 6.91~6.99 (m, 4H), 7.37
(m, 2H), 7.50 (t, J=7.8 Hz, 2H), 7.95 (d, J=8.7 Hz, 2H),
8.20 (s, 2H, NH). ESI-MS m/z 829.9 (M+Na)". Anal.
caled for C4Hs5qO14N,: C 62.52, H 6.25, N 3.47; found C
62.65, H 6.16, N 3.70.

EY 2. G 2 MERRS PR EEY 1
L. ANEIREH -2 1,5- k28, & nlFf
T VRN P TS A5 B AR €0 [ 408 R (500 mg). 773 54%;
m.p. 126~128 ‘C; "H NMR (CDCl;, 300 MHz) &: 3.74~
3.77 (m, 8H), 3.90~3.92 (m, 4H), 4.11~4.18 (m, 4H),
4.80 (s, 2H), 6.83~6.97 (m, 3H), 7. 34~7.44 (m, 2H),
7.54~7.59 (m, 3H), 7.87 (s, 1H), 8.23~8.28 (m, 2H).
ESI-MS m/z: 490.9 (M+Na)". Anal. calcd for CosH0O-N:
C 66.80, H 6.25, N 3.00; found C 66.57, H 6.23, N 3.09.
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Figure 1 The synthetic route of bis-(crown ether) 1 and reference compound 2
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Bt Na™ 9 5 388 0 1T 320 47 2 5 (P 2d).
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T LT H R (PET) 98 e R HLER T BA7e e
TR AR 5 e 7t BUERE 1 2R G,
KA MBI 15-768-5 BIOR A28 PET i, &5
ZEINAEHT R S5 4, AIMVERZRTOE. A Na' i,
SUREE 1 _ERZRIE 15-78-5 15 Na™ R Bs 4, T
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WPEIACIT, 2R9F 15-76-5 Wi T KR 2 1 1 %%
S AN, SUERE 17 KR BRI ) T
HKERC2 12 55EW), WE 3 FT/R. 400~450 nm [
MRS 2 0 2 AW ZEIILEE 5 ) (excimer) (1)
RS, S —J5, T A 15-6-5 5 KRS
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Figure 2 The changes of fluorescence spectra of bis-(crown
ether) 1 (2.5X107° mol*L™") in CH;CN with different concentra-
tions of KClO4 and NaClO, (The arrows indicate the spectral
changes with increasing metal ion concentration)



534 A

Eibd Vol. 66, 2008

excimer

B3 XUk 1 fl KCIO, HEE A A B 544k

Figure 3 The conversion between the binding modes of bis-(crown ether) 1 and KCIO,

80
—— 67 equiv. K’
—19

60+ —13
—64

no excimer

Relative intensity/a.u.

350 400 450 500 550
Wavelength/nm

B4 AFKER KClO, 51ERMS LAY 2 2.5X107°
molsL ™", CH3CN) 56 1 AR A (i Sk 2 /s b 4 Jd 25 134k 8
AR G AR A R T 1))

Figure 4 The changes of fluorescence spectra of reference
compound 2 (2.5X 107> molsL™") in CH;CN with different
KCIO, concentration (The arrows indicate the spectral changes

with increasing metal ion concentration)
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Figure 5 The "on-off-on" (a) and "off-on-off" (b) behavior of
bis-(crown ether) 1 with addition of KC1O,
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