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7l & & of

B g’ o] AEg sStAA 2 1 Azl Bt Aol

I

FTa&e B, 538 FEAE, AEdAE 2 FHIgAE BN oy, HA Fe&5EY JdFAd fedS
Asta Y GERIE Aol e $HE 9 Jdv 4ot o3 FEEHE FAAE, T2 A
A e QA G5ES TIA WEHE M 54 donAE B3 edEdolr. 4 mAEES tE
Jele] FLo2HEH A5 B HEFLSS A, ole T3 A4 2 UERAE Ao EN
wo oz W P Fofj= Z# It} (Clarkson TW, Magos L, Myers GJ. The toxicology of mercury-current

exposures and clinical manifestations. N Engl J Med 2003;349:1731-7). o]+ WE5L0] A i 3
571 2 &3] AEs Fste] wig Z FoE g 7] "ot &0 37, 4, ' & 3t odst
A Ad 4 Jdve AL wg Ay ad R, ol oA dubd o] FAA ESH] Hol A&
£ E3te] AFA7Fss7] vl

waba | olE]dl Fo wmZo] W =Aow QA AE L 37 AuERRE g oS wuUHHer 9o
M2E WHSe] M gt 9x &4 ~HEZ~T3] (atomic absorption spectroscopy), &% HAZHH
Zgzn A B33 ~HERZWEF (inductively coupled plasma atomic emission spectrometry), 2 7]3-8H4
7= (electrochemical sensing), & &4 49 A4 (piezoelectric quartz crystals)?l o]& T3 & HH
WHE 93A W 39 Hg% o] &S AE3dE k= Ao] 7Fssltt (Butler OT, Cook JM, Harrington CF,
Hill SJ, Rieuwerts J, Miles DL. Atomic spectrometry updates. Environmental analysis. J Anal At

Spectrom 2006;21:217-43; Li Y, Chen C, Li B, Sun J, Wang J, Gao Y, Zhao Y, Chai Z. Elimination
efficiency of different reagents for the memory effect of mercury using ICP-MS. J Anal At Spectrom
2006;21:94-6; Leermakers M, Baeyens W, Quevauviller P, Horvat M. Mercury in environmental samples:
Speciation, artifacts and validation. Trends Anal Chem 2005;24:383-93; Valeur B. Molecular
Fluorescence: Principles and Applications; Wiley-VCH: Weinheim Germany 2002). Z12|iu}, o]&]3 WHELS
kel AulE e R shar, Sd Qe osiA AR B B2 wEHe] AgHt= Wil .

ShH, Y3F AEol 7dket 24 7PHE v gisAdd, ol 33 S WHol dutdoR wle FEVE 1 (10
q/1x & 18), FR3717F &olah, A"yl wEeltt. YSo], ¥FA Y FEHH EHAES IS F=
S AHEE foldhAl 2AE F Atk A, AA-AG, U -HE, Fud o259 3, vIFA
-1 ©7] A8 5 (Kim JS, Quang DT. Calixarene—derived fluorescent probes. Chem Rev 2007; 107:3780-
99).

Aoz HF 3}stAlM ] #3 thol EHEo] FXE vk dtk (Kim JS, Quang DT. Calixarene-derived
fluorescent probes. Chem Rev 2007, 107:3780-99; Quang DT, Kim JS. Fluoro- and chromogenic
chemodosimeters for heavy metal ion detection in solution and biospecimens. Chem Rev 2010;110:6280-
301: de Silva AP, Gunaratne HQN, Gunnlaugsson T, Huxley AJM, McCoy CP, Rademacher JT, Rice TE. Cyclams

. . . . . 2t 2t . .
bearing diametrically disubstituted pyrenes as Cu - and Hg -selective fluoroionophores. Chem Rev

1997; 97:1515-66; So YM, Na RC, Young HK, Chang SK. New Hg%—selective chromo- and fluoroionophore
based upon 8-hydroxyquinoline. J Org Chem 2004;69:181-3; Descalzo AB, Martinez-Manez R, Radeglia R,
Rurack K, Soto J. Coupling selectivity with sensitivity in an integrated chemosensor framework: Design
of a Hg%—responsive probe, operating above 500 nm. J Am Chem Soc 2003;125:3418-9; Rurack K, Resch-
Genger U, Bricks JL, Spieles M. Cation-triggered 'switching on' of the red/near infra-red (NIR)
fluorescence of rigid fluorophore-spacer-receptor ionophores Chem Commun 2000; 2:2103-4; Hennrich G,
Walther W, Resch-Genger U, Sonnenschein H. Cu(II)- and Hg(II)-induced modulation of the fluorescence
behavior of a redox-active sensor molecule. Inorg Chem 2001;40:641-4; Kim HN, Nam SW,  Swamy KMK,

Jin Y, Chen X, Kim Y, Kim SJ, Park S and Yoon J. Rhodamine hydrazone derivatives as Hg2+ selective

fluorescent and colorimetric chemosensors and their applications to bioimaging and microfluidic
system. Analyst 2011; 136:1339-43; Chen X, Baek KH, Kim Y, Kim SJ, Shin I, Yoon J. A selenolactone-
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based fluorescent chemodosimeter to monitor mecury/methylmercury species in vitro and in vivo.

Tetrahedron 2010; 66:4016-21). 28y, o]3 FA7|EE UFE2 A4 S8 dogAE we dHES U
Eldl= v, 849 §5 U8 w54 o2 uigk v, #2 w3 3, 52 pH Hel, 2 AAH vEEA]

7+ ol aREo|, wEkA, Hg ol el td HAH A Al tg Aol AFE Aot

gige] g
S dst = HA

wreba, B EelM = A7) FaivlEe] HAMS Astazt, Al delA s pH Wl A3 HEe] hest
A

M, 5% FgAe dehla, e Al &S wsiA He ool hald we Muye ztm
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B ool w2 He' ole PEE HSAME QA UelA He pi Wl A AZo] M, S5 FEA

S Yehia, B2 Aol LS HsiA Hg oled tiaiM Ee Aude zka A% shehulge] oA Hg
Va

ro

B o] ohe 3}

T 18 W9 YA YA (displacement atomic ellipsoids)E 30% g FE=o2 EA]
A DA] ORTEP (Oak Ridge Thermal Ellipsoid Plot) U‘ro]oil%loli‘r.

2+ 2+ + 3+ 2+ 2+ 3+ 2+

= 2= 390mme] 7] sgelAl, He, Pb ., Cd2', Cr ', Zn ., Fe, Co , Ni_, Ca ', % Na ©o]€Z (z} 50 m)
& ks v 34 ol25E AUte FAs 49 wRE = EtO0H/H0 &9 (1/9, v/v, pll) selA DA (10

= 3a 2 3bE 0-1 B9 He' 02 HME FAL A (= 3a) 2 ddolo] 1-2 ko] He' o] €L A7}
FAE A (= 3b)ell, 390nme] of7] el A, EtOH/HL0 &< (1/9, v/v, pH) FolA DA (10 mD2] ¥4 A=
O~

T 4v e pH 2AER, EtOH/H0 &< (1/9, v/v, pH) Tl 5 B&e] Hg o] o] EAlstE A9-9F 18X
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ojsl, AArldE Fote] ¥ WES U AASHA A™sr® stH, slr] Arlde B gl osE w7 HF
T

AY w2 AR WAE AR AL okt

WW-Vis 2~ Ed 9 gF ~AEHL 747 §-3100 ~HEZvE 2 Hitachi F-4500 83 ~FEZH|EHE AE-SH

o] 71239, H NR 2HETE Bruker—400 FHE ALE3k] 400 Mizol A 71Zakic. A% ~dEde
Finnigan 4021C MS-~FEZU|HE A§3te 7|F3dt.  X-4 &4 Rigaku R-Axis Rapid [P SHEMVE
AHg-ste] 71538t

Al 2k

4-N, N' -t dolr e Ay 3| = F oln|E] @ ok AldrichZHE U om, o o] AA glo] A
2319}, Pb(Cl0y)s, CA(Cl0.)., HgCls, CrCls, Zn(Cl0y)s, FeCls, CoCls, NiCl,, Ca(Cl 04)2 Mg(Cl10y),, KCI 2
NaCl&= Aldrich2H5-8 Tt 743 ez ALt ~HER HES 98 o2 JY FeE0] &
A 9= HPLC AlFolRon, H0E Eol&5E AHE3t. ZE SuEL B43 AlYS AH&35Y.
el A oty 5] =0l - E] @ 9o} (DA)] A

4-N, N'-tj v g o}u] = Al G E] = (175 mg, 1.0 mmol) 2 o}r]:=E]2$-do} (100 mg, 1.1 mmol)E <
(40 mL) FollA WA AT, g FANG N, 7] slolA 647 B SFAF L, A AAE
2ol 2A13F FeF o mHESIITE. uAE A 7|a, dEEE 33 AHE S, RAHES &F dESE
2E AZAANDoRRN AAFoEA 207 mgd UHEoln Al E-olm] mE] 2 $-#o} (DA)E 83.0%2)
w2390 H MR (DMSO-dg): & 11.23 (s, 1H), 8.03 (s, 1H). 7.86 (d. 1H), 7.47 (s, 1H), 7.38

& e
w747

> o

O

(d, 2H), 6.70 (d, 1H), 6.63 (d, 2H), 6.59 (s, 1H), 2.96 (s, 6H). FAB-MS (M+H+)I m/z=250.1.
B olol A%

1.0x10° Mo DA 2% £S oete Fo|A] #AZ2590om . 1:9 EtOH/H0 £ (v/v) oA 1.0x0 Mo ®%
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sHEY ¥4 L #E 0)ed A% gog Foley Fol SANAA 1.0x10° N 5
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o ¥ 100 w e FASGEY, ol AR S F wuE 2w glol Xas] Ageldch. o
7] 3 390 iAo, 2= oF 25T A
T,‘i_/\—] @"f;
B gl s ToAAl-F&A 725 e dAd O}UIL’L‘E}%‘H]%]Eﬂ BFA = *dE—“.E]‘}iEU%, a5 9 Aol
w& ol2El] de AF FEARA opvmE e Holrt AREHAT. A7) ofmmEl e g-Hof @ele E &
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