














The fifth and sixth chapters are ncerned with TTF-based chemical sensors for metal
cations. The signal transduction 1anism a pted in the fifth project is an internal
charge-transfer mechanism (IC while a photoinduced electr 1 ansfer mechanism
(PET) in the system is described 1 the sixth chapter. The products in the fifth project
displayed high sensitivity and ivity for Cu" cation. The crown ether-annulated
TTFAQ prepared in the sixth j t showed der t sensitivity » Ag’, Mg, Li" and

Ba', and particularly high selectiv  for Ba®* ion.

i












4.3 Experimental.....................

Chapter 5....................c.

Design of TTFAQ electrochemi

5.1 Introduction.......................

5.2.1 Synthesis..................

5.2.2 Electronic and electro:

5.3 Experimental.....................

Chapter 6..................ooevienn.

Crown ether annulated . [FA(Q

6.1 Introduction.......................
6.2 Results and discussion.........

6.2.1 Synthesis..................

6.2.2 X-ray crystal structure

6.2.3 The electronic and

Conclusions and Future Work

sensors for t 1sition metal ions

[FAQ-¢ F :ence derivative 233............... 137

rochem al properties of TTFAQ-anthracence

vii




























































































































































































































































hexanes, yielding 150 as a yellow
un (neat) 3443, 2957, 2919, 286
CDCI3) 8 7.68 (2H, s), 7.55 (2H,
2.42 (12H, s), 1.31 (18H, s); *C
133.3, 131.8, 129.8, 128.3, 126
31.1, 194, 19.3; MALDI-TOF M

found 941.4941.

lid (24 - 0.026 mmol, 59%). Mp: 258 °C (dec.);
2361, 1528, 12, 1458 cm™; '"H NMR (500 MHz,
J=90F , 53(@8H,s),7 7(2H,d,J=85 Hz),

VIR (125 MHz, CDCl;): 137.4, 134.8, 134.7, 133.6,

. 126.0, 125.7, 3.7, 122.4, 121.2, 91.0, 89.8, 46.7,

(dithranol): m/z calculated for C43H44S19 940.0650,
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(eluent: EtOAc/hexanes, 1/1) to the desired | »duct 249 as a colorless liquid (9330
mg, 18. 563 mmol, 72%). 'H NM 00MHz I 13):67.8004. 1,d,J=28.0Hz),7.34
(4.0H,d,J=8.0 Hz),4.16 (4H,t =5.0 Hz), 3.68 (4H, t, J = 5.0 Hz), 3.57 (8H, s), 2.44

(6H, s).

1-lodo-2-(2-(2-(2-iodoethox;  10xy)ethoxy)ethane (238). Compound 249 (3380
mg, 6.725 mmol) and Nal (404 g, 26.953 mmol) were added to a round-bottomed
flask containing acetone (100 n The mix re was refluxed for 8 h under nitrogen.

After removal of the solvent. this  due was redissolved in dichloromethane, washed by

brine, and dried over magnesiu ite. After the solvent was removed in vacuo, the
desired product 240 was obtaine 1 oran_  liquid without further purification. (2680
mg, 6.473 mmol, 96%). 'H NI MHz, CDCls): 6 3.78 (4H, t, J= 7.0 Hz), 3.67 (8H,

s), 3.28 (4H, t, /= 7.0 Hz).
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