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Design of a Huoride Saective Colorimetric Receptor and
Its Huoride Recognition Mechanism

@QJO, Lin ZHANG, Xuan JIANG, YunrBao”
( Department o Chemistry and the MOE Key Laboratory o Analytical Sdences, Xiamen University, Xiamen 361005)

Abstract This paper will report the dedgn and synthess of a fluoride sdlective oolorimetric receptor , N-benzoyl-4-
(4 - nitrophenylazo) aniline , 3, in which amide as recognition group was coupled to 4 (4 - nitrophenylaz) aniline (2)
o ground-date intrarolecular charge trander character. It wasfound that 3 had an absorption maximum at 380 nmin
acetonitrile , which decreased gradually upon addition of F~ . A new band peaked at 530 nm gppeared , which turned
the 2olution from light yellow to purplish red. The new band due to the hydrogen bonding conplex of 3 with F~ was
shown to be of charge trander character by the observation of a subgantia red shift with increasng solvent polarity.
'H NMR titrations corfirmed hydrogen bonding interaction between 3 and F~ .
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Figure 1  SQructures of 4 (4 -nitrophenylazn) -2 , 6-dimethylpherol

(2) , 4 (4-ritrophenyiam) ariline (2) , N-berwoyt-4 (4- nitrophenyiam)-
aniline (3) , N-acetyl-4 (4 -nitrophenylazo) aniline (4)
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Figure 2 Aborption gectra of 3 in acetonitrile in the presence of
increadng amount of F
[3]1=1.0%10 °nol-L . F eigedinBuN*F

, AcO™ , H,PO, HSO, 3

3a 10 F,AcO" , H,PO;

H3O, 3 ,ACO” F
, 530 nm , AcO
F; H:ROs HSO, 3



1813

No. 18
, 3 F , 380 nm
3 F 11 530 nm ; 3
[10]
[9] 3 F:(1L72+
0.08) x10° nol " *-L > HyPO; : (2.17%0.19) x10* nol " *-L >
HSO; : (1.02£0.97) x10° ol " %L, 12 3
1 @ 4 1. CHX
0.9 2. DEE
A 3.CHCL,
0.6 4 ACN
084 (@ = (b) oo of 08 ]
1 _ 6 ° i 8 0.3 1
0.74 H,PO,, o F07 £
{ HSOj, o e T
0.6—_ Receptor o o F — . f{ 064 ) | DEE
A AcO” 2. DEE:ACN=2:1
] 0.5
§ 0.5 | g v HPO; £ 044 3. ACN
< - (=3
£ 04 g o HSO; 04 7
zZ2 < To< 02
< 034 8 -03 ‘
Q k
024 § - 0.2 0.0 T T T T
i 9 r 300 400 500 600
0.1 g 01 Wavel
L avelength/nm
| AAAA A
00 \ %{3{3?@ I@—O.O
200 300 400 500 600 0 4 8 12 16 20 4 (a) CHX, DEE, CH,d> AN 3 ;
Wavelength/nm [Anion]/[3] (b) 3. F
Figure4 (a) Absrmtion ectra o 3 in CHX, DEE, CH.Q;,
3 (@ 10 F L AO, HBR H ACN. (b) Aborption gectrad 3- F in Dlvents of varied polarity
3 ; (b) 3
Figure 3 (a) Absorption gectradf 3 in acetonitrile in the presence 3 1
of 10 eg. o anion; (b) Fots of aborbance of 3 & 530 nm as a NMR (1 DVMSD- dg 3 NH
function o anion concertration )
] ) ) L ) 013.028, F ,
[31=1.0x10"°nol-L " 1. Anions (X~ '9) exiged in Bu,N*X
) NH
2.2 ’ '
4a (CHX) (DEE) '
(CH,Ol) (AQN) 3 .3 ' '
375 nm , 10*
em Yool "L , ™ T 3
) ) ) [12]
(368 nm -380 nm) , (cn
[5]
, 1 3 . 4
3 F 4b. 360 nm, 3
502 nm, ’ ’
, 530 nm, , 3 NH 0 13.028,
) 4 NH O 10.409,
) 4 NH 3 ,
) 3 )
2.3
3 F , ( 5. 4 ,
530 nm 3




1814

Vol. 62, 2004

Figure 5 Binding node in 3- F~ conmplex
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