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Scheme 1 Synthetic route of the crown ethers 1 and 2 and structures of guest molecules MV and MP

1.21 9,10-BE_HE - (ZHE) X FRFERBITED () AR EKBAFET, mefa —HEE
(150 g, 1 mol) KBTI A ZALEN (4. 4 g, 110 mmol) , FRLREF 10 min J57, FHIIA 9,10- 5 H
FEE(10 g, 27.5 mmol ), BEPE FARSER VLY 2 h, 5 9,10- R ILBSE LM, M2 @R (TLC)
WA 2 rh R R N e A HAG A 3 R B2 . ROV S8, A 500 mL B2 — 48 (0. 1 mol/L)
KW, ARG, APUHE T A 5155 9,10- [ 2-(2- R O HHE) CH L] O HFEH I
B, R AT T — 2P R

B BB T 300 mL & H e, AT R EESL(15. 2 ¢, 80 mmol) ., = ZHE(16.2 g, 160
mmol ) FIEAL Y 4- — H S EMERE | [ 12 h J5¥4s, L O V(CROER) - VOATHEE) =21 1]
I SRR (3)16. 1 g, P7%72%. "H NMR (400 MHz, CDCl,), 6: 8.45(dd, J=6.9, 3.3
Hz, 4H), 7.75(d, J=8.3 Hz, 4H), 7.56~7.49(m, 4H), 7.29~7.23(m, 4H), 5.53(s, 4H), 4.11
(dd, J=5.7, 4.0 Hz, 4H), 3.77(dd, J=5.6, 3.8 Hz, 4H), 3.63(dd, J=9.7, 5.1 Hz, 8H) , 3.56(s,
8H); “C NMR (100 MHz, CDCl,), & 144.77, 133.00, 130.77, 129.80, 127.92, 125.72, 125.03,
71.01, 70.45, 69.61, 69.29, 68.67, 65.36, 21.57, 14.22; ESI-HRMS(C,,H,,0,,8,Na H5&MH) , m/z:
833.2636(833.2641) [ M+Na]".
1.2.2 EOrEE(1 M 2)tham AT, mfE R AL EY 3(7.5 g, 9.2 mmol)
XA (1. 03 g, 9.3 mmol) B ZIEEH (250 mL) , S48 N334 Jo/KBRFR 45 (12 g, 37 mmol ) 1
110 mL A3 G = FR T, TN RIR T 6 h, INEE S 4kER R SO 24 he W 58 jim, 220, 4l
eI O NGV, DRSS 5 S EIEHE [ VI LBRLER) - V(B ) =2 1] 08, 1528779 1. 5wt
2 AT S E L

Ea 1, HEOEM, 1.32 g, ™% 25%, m. p. 105~106 C. '"H NMR (400 MHz, CDCl,), §;
8.44(dd, J=6.9, 3.2 Hz, 4H), 7.51~7.41(m, 4H), 6.36(s, 4H), 5.54(s, 4H) , 3.84(dd, J=5.5,
2.9 Hz, 4H), 3.80~3.77(m, 4H), 3.76~3.67(m, 16H); “C NMR(100 MHz, CDCl,), &; 152. 68,
130.76, 130.48, 125.61, 125.06, 115.47, 77.35, 77.04, 76.72, 71.51, 70.94, 69.77, 68.18,
65. 68; ESI-HRMS(Cy,H,,OgNa IT5HAH) , m/z: 599.2627(599.2621) [M+Na]".

a2, WEmAEIA, 1.6 g, 7% 28%, m. p. 168~169 °C. "H NMR (400 MHz, CDCL,), &: 8.25
(dd, J=6.9, 3.3 Hz, 4H), 7.46(d, J=8.5 Hz, 2H), 7.29(dd, J=6.9, 3.2 Hz, 4H), 6.81(t, J=
8.0 Hz, 2H), 6.24(d, J=7.6 Hz, 2H), 5.42(s, 4H), 4.06(dd, J=5.3, 3.1 Hz, 4H), 3.93(dd, J=
5.3,3.1Hz, 4H), 3.85~3.78(m, 8H), 3.78~3.72(m, 8H); “C NMR (100 MHz, CDCl,), §:
153. 54, 130.32, 125.95, 125.03, 124.37, 113.88, 104.94, 70.94, 69.85, 67.71, 65.89; ESI-HRMS
(CyH,,0,Na i151H) , m/z: 649.2780(649.2777)[ M+Na]".
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Fig.1 Partial '"H NMR spectra (400 MHz, CD,CN,
25 °C) of compound 1(a), MV and compound
1(b), MV (c), MV and compound 2 (d),

compound 2(e)
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Fig.2 Host-guest UV-Vis titration of complex 1(1 mmol/L) with MV(a—j: 0, 0.2, 0.4, 0.6,

0.8,1,1.5, 2, 3, 5 mmol/L) in MeCN at 25 °C

(A) Absorption spectra; (B) nonlinear least-squares analysis of the absorption intensity at 480 nm to calculate the association constant.



I

1566 55 FRALFE FR Vol.38

K, HLATFERS It 2 T 3 5. L 480 nm AR MRISCSR FE EATHRZR MRS, A58 MV C 1 WA 8
6. 7x10% L/mol. R FHZELIA /7045 MV C2, MP C1 Fil MP C2 BS54 #5049k 2. 2x10°, 4.5x10°
8. 0x10* L/mol. it 2 5FMMHES HER Tl 1, I R wdlt 2 f9ZE38 Ltk 1 (28K A
K -JLu ity , FIRE S & AT B R 0 - HERUWE R, JCFCRXT KA MP BBl . thobh, 2l 4-
T 34-56-10 A1 1,5- 2591 38 7 1010 MV (EE S H AN 2. 4x10° F 6. 7% 107 L/mol, X MP
FIEES H B R 5.9 10° F 1. 1x10* L/mol. 5 Z A e, BT el i & 2 IR B S5 #6200 3, R
9,10- 3 H L BB 5 | A\ 03t 1 ek Bk xof i 1 AR I B 5 R )
24 BEHBEEBS MP ZEEANSREERST

T iR R O S R AR A R L], R X SRR AT T 2 RO e
KT MP S I SRS K. I8 3 UL, MP C1 fil MP C2 M SRS /3R % m L, B4+ MP
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SR, MPC1 P &ERR 2,7- A 2% 6 05 &V 528 BOF- 1 BB 4351 R 0.335 F1 0. 352 nm;
MP C2rH &R 525 | BOFH 42 514 0. 334 F110. 351 nm. X —45 ik B %44 5 BT i ik 2 (Al A 7-HE
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W—E R, Hoh MPC1 W ffihy 450, MP C2 e ffihy 38°. X — B UL 2 AN e Bk e it A 1A
MP G SR ER ). 7RI A I rh, AR S B R R 1,4,5, 8-k IR TR - HERUWER, 5
WHME 2,3,6, -0k AT LTI A HERL. B AR IR S5 A R IE S ARG R 45 2R — 2, BI& 1R MP X EOA
(A 0 5 OO, 22 2 A A R R o7 . N T3 I AR, AR 1,4,5,8 (i-HAHEFEEN
BTz, WIS w8l F & MP f8IE U A W 45 2 1R o HEBUEH. 1bAh, MPC1 FiMPC2 h
BRI 1, 6-17 ERE T30 5 6Bk AR F A7 AE 2 4 C—H---0 358 8/EA. Hod, MPC1 % H---0
VEFHEE S 4 0.216 1 0.225 nm, MP C2 iy H---O fEJHFE 2 0.230 F1 0.236 nm. MP C 1 1%
C—H---O 55 & VEFHIE B o4, nlREE th Toelk 1 A2 i e etk 2 /NP8, (EAS B, S5
A AR I el AN 250 el ik T AR A TR EE R D M, 1 2 R E R IRS AW SR IRSE T, MP &
PRI N-F L R 2 R 5 el Tk %) 805 T R SR, IXER B, #E MP C 1R MP C 2 Y 3 & IR AE H
C—H---0 F &SR STk A, T RAF1) - HEBUEIX 2 Fl B RARLE S YIE L 28 7).

(A) . B) ©) (D)

Fig.3 Top(A, B) and side(C, D) views of crystal structures for the complexes of
MPC1(A, C) and MPC2(B, D)

Solvent molecules, counter ions and partial hydrogen atoms are omitted for clarity.
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Synthesis of Novel Anthracene Crown Ethers and the
Guest Binding Behaviors'

FANG Qiusheng, LI Yanhong, CHEN Ling”
(College of Chemistry and Chemical Engineering, Jiangxi Normal University, Nanchang 330022, China)

Abstract Two crown ethers bearing anthracene aromatics were synthesized from 9,10-dibromomethyl anthra-
cene via three steps. The host-guest binding behavior between new crown ethers and two 7-electron-deficient
guests was investigated by means of 'H NMR, UV-Vis spectroscopy and X-ray diffraction analysis. The results
revealed that host-guest interaction between anthracene crown ethers and guests was mainly contributed by
mr-stacking. The association constants determined by UV-Vis spectrum. The result showed anthracene crown
ethers had better binding ability than classical bezo- and naphtho-crown ethers, which indicated the introduc-
tion of anthracene aromatics could improve the host-guest binding ability of crown ethers significantly.
Keywords Anthracene; Crown ether; Host-guest binding; 7-Stacking interaction
(Ed.. P, H, F, K)
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