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gige] YAE A FAF A HE

ojet Al S Foto] & s A AR, aEu, ols AAd= Al &
o FAE= A

AA 4
Az 1:

Tetrahydrofuran 200 mlol

phenanthroline (°©]&} phen® 2 2Fgl) 0.18g (1 mM, 1 eq.)< 7}8lo] =o]a
ol o #sto] 338t

)

o]
=

HE
re
e
ol
o
o

ol

31314 1 (R=S=T=H,0) 3}E9 A=

europium(III)chloride hexahydrate (Eu(II1)Cls. 6H,0) 0.37g (1 mM)3} 1,10-

50COl A 12417F St BRE o
2l 19] WAl w4 3}8HE (1,10-phenanthrolinetrichlorotriaquoeuropium(III) trihydrate:

(phenEuCl;(H:0)5]1(H:0)5)) 0.415 g (58 76%) S Ir).

Anal. Calecd:

Az 2 :

Ci2HzClsEuNOg: C, 26.37; H, 3.69; N, 5.12., Found: C, 25.65; H, 3.60; N, 5.00.

a4 2-5 e Az
Do A BgE (e

2] 2. R=S=H,0, T=C1)¢] A%

95% MeOH 100 mlell #|zzel 1el4 Az

gloz 25%

A3

phenanthrolinedichlorotriaquoammineeuropium(I11)

6212t &<t

3 3}eka] 19] SR 0.22 g (0.4 mM, 1 eq)S F38lo] Hola mjo]a =
orrrijol= (NH,OH: =, 0.908) 0.056ml (0.4 mM, 1 eq.)S 7}ste] A4 60T 7HA A A3
sFadet. o oysle]l  FEha] 20 ARETA uA 3gHE (1,10-
diaquochloride:  ([phen  (C1):NH3(H,0)3Eul (H:0)-C1))

0212g ('/'F"%y 973%)E \:MTjr

Anal. Calecd:

CioH21ClsEuN:sO5: C, 26.41; H, 3.88 ; N, 7.70, Found: C, 25.80; H, 3.97; N, 7.52.

sh3tE(8eha] 3, R=H,0. S=T=C1)¢] A%

ol g

SRR

Aol 2 shehe (1) Fdg el

throlinechlorotriaquodiammineeuropium(III)aquodichloride:

0.11 ml (0.8 mM, 2 eq.)& A& AS AYstas A9 2
39 I3E (1,10-phenan-

([phenCINoHs(H,0)3Eu] (H:0)1Clp)) 0.21g (85, 96%) = LUT).

Anal. Caled:

0 Egernl

2t 3}t (319

CioHoClsEuN,O,: C, 26.465 H, 4.07; N, 10.29, Found: C, 26.00; H, 4.00; N, 9.97

FA 4, R=S=T=C1)9] A=

DR

= 1o uT

Anal. Calecd:

3] é‘ri‘ﬂ 49]
[phenN;Hy(H.0)5EulCly)) 0.202g (5785 92.8%)S LT,

£ 0.168ml (1.2 mM, 3 eq.)= AFSS RS ALsta= Ao dRYol 2 s5tE (1) U s Yo

3}3E (1,10-phenan— throlinetriaquotriammineeuropium(III) trichloride:

Cy2Ha3EuN:05Cl3: C, 26.51; H, 4.26; N, 12.88, Found: C, 25.88; H, 4.02; N, 13.01.

D) HEZSY 2 s13t2(318h2] 5, R=S=T=C1)¢] A=
dRYolE 0.168ml (1.2 mM, 3 eq.)S AFE3H AL AlQstaes A dRYol & 31gE (1) 53k Wi
o5 Eiﬁﬁfﬂ 59] 3}gE (1,10-phenan— throlinediaquotetraammineuropium(III) trichloride:

~

[phenNH;5(H:0):EulCl5)) 0.205g (555; 94.4%)E AT},
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Anal. Calcd: CplaEuNgOCls: C, 26.56; H, 4.46; N, 15.49, Found: C, 27.00; H, 4.12; N, 15.03

Azd 3 : 534 6-7 FFE] Ax.
A) stol=etxl # s}gh=(5heh 6, R=S=T=C10,)°] A=

95% MeOH 200 mloll #A|Zeof 104 A %3k 34skA 19 3% 0.22¢ (0.4 mM, leq.)¥} hydrazine hydrate (NH,-
NH, - H:0, ®lZ5 1.03) 0.025 ml (0.4 mM, leq.)< 7Fstod 60CollA 12413t &<F 738 thsol ofHsigivt. o
¥ A E([phenHNo(H:0)EulCly) S A9 MeOHo| thA] =<1 & AAAES Eo)7] 95t Eo =< sodium
perchlorate (0.01 M) 2-3 W&& 7lete] A2 AoJFHA 14 FA|g thSo ozt WA s}3+&E
3}shA) 69 3}t & (1,10-phenan- throlinetetraaquo(hydrazine)europium(II1) triperchlorate:
([phentNosEu(H50)4] (C104)5)) 0.205 g (578 68%)= LA},

Anal. Calcd: ClgHg()Cl:gEUN4016: C, 19.62; Hy 2.74; Ny 763, Found: C, 19.37; Hy 2.48; Ny 7.66

B) Hlzslol=bzl & sgtE(shsha] 7, R=S=T=Cl0, )] A%

Hydrazine hydrateE 0.168ml (1.2 mM, 3 eq.)S AR A& ALstae A9 stol=gtxl 2 &3=6)7 &
A3k o g Aoz 3eE ([phentgNy(H0)y EulCls) ol sodium perchlorate (0.01 M) 2-3 W&& 7}sto] 3}st

279 WA w3 3}gHE (1,10-phenanthrolinediaquo(bis-hydrazine)europium(III) triperchlorate:
([phenHeN,(H:0)9Eu] (C104)5)) 0.208g (&5 71%)S AU}

Anal. Calcdi CmHzoClgEUNGOM: C, 19.73; H, 2.76; N, 11.50, Found: C, 19.57; H, 2.71; N, 11.24.

Azd 4 : 384 8-9 3P AR
A) o HgNEgoetd & s13tE(8}8h2] 8, R=S=T=Cl)9] A=

WA dimethylene triamine< Miyakoshi, K. & (Tetrahedron 57, 3355- 3360, 2001)2] ®Wrwol| ujg} A3}
o}, HY FAASE Tetrahydrofurane (THF) 20mlol] 2,4-dithiobiuret (sigma) 1g¥ Ranney-Ni (W-
2)(0.5g/ml) 20mlE =91 WHgES ofE 7)A| Sloll A A=l 5AIZF F¢F nRkstHA RESAIZ T, w3 &3
=& celite® oFalal THFR A|H3te] offg Rol 718t LAY &, Ag7Hd A a=2rtEaeja]e (70
£vl; Ethylacetate: Ethanol= 2:1)98] AAsar oJas Z=IAA 7184 AAA dimethylene triamine
0.12g(5&: 2295 AU}

MeOH 200mlol A|z=ol 1ol4] Az 3}3k2 19 3}3HE 0.22g (0.4 mM, leq.)? 9JolA A%3g dimethylene
triamine 0.03g (0.4 mM, leq.)& 7Fste] 60TColA 12417k &<t 37k ofFol oJste] 5184 89 ALY
A SEHE (1,10-phenanthroline(N,N' ,N''-dimethylenetriammine)triaquoeuropium(III) trichloride:
([phenCoNaHoFu(H:0)51(C1)3))  0.16g (528 <F 70%)S AU,

Anal. Calcd: CuHyEuNsOsCls: C, 29.62; H, 4.08; N, 12.34, Found: C, 30.06; H, 4.15; N, 13.00

B) delgdlEg]opwl 2 83t (shsha] 9, R=S=T=Cl)°] A%

MeOH 200mlell Alzd] 114 Az ste2 19 3t3=E(1) 0.22g (0.4 mM, leq.)¥} rmlojaz FIJo=
diethylenetriamine (H]%:0.95) 0.043 ml (0.4 mM, leq.)<S FH3}lo] 7}8lar 60TColA 12417F Hot 73 S
o o3sle] skl 9o AERZTA A 3stE (1,10-phenanthroline(N,N'N''-diethylenetriamine)-
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triaquoeuropium(III) trichloride: ([phenCH;sEuNs(Ho0)351(Cl)s)) 0.162g (5&; <F 68%)2 AUTt.

Anal. Calcd: CieHyEuNsOsCls: C, 32.26; H, 4.57; N, 11.76, Found: C, 32.86; H, 4.83; N, 12.00.

Az 5 : 384 10 (R=S=Cl, T=H.0) FHFE< A=

o eletz 200mlo| europium(III) chloride hexahydrate (Eu(III)Cls:6H,0) 0.37g(0.1 mM, leq.)3} 1,10-

phenanthroline 0.36g(0.1 mM, 2eq.)S 7}3le] =o]ar 60TColA 12A7F ¢t 373t theo AAES o33t
% ethyl ether® AAsle] 332 109 WA 14 33E  (chloro(bis-1,10-phenanthroline)triaquo-
europium(I111) aquodichloride: ([phensEuCl;(H,0)5]1C1,(H,0)) 0.585g, (5°E; 87%)S 2] ether &Moo FE A

arleh.
Anal. Calcd: CoHpyCl:EuN,O4: C, 41.73; H, 3.50; N, 8.11, Found: C, 41.64; H, 3.28; N, 8.15.

AAe 1 ¢ Eu(IID) & S3FE23 opv|=ite] g &2l

< opuikate] whEAdS EQIst] 9kl V-Vis = ER
A AzE Bu(11D) 2 3gE (1-10)59 IV A EYH LS o5
=265 tm (m—m#; forbibben)ol A Hul HBE(e=2.5%10 ~ 3.0x10)E LERow | uhaiel wyha
Edol A AFE skEA 109 Eu(II) & FshErte] b sgtsSdd Hste F3=7F Frheke

hyperchromic effect (£=6.50x10)2 el &% 2HEHLE A\, =361.5 nm ¥ A,=720.5 nmollA] FH |

A

2ot o8k Fu(I1l) & 327 = &7A
HF ~HdEYDS AS5AY. A7) AFRdd

=

WREE wY. olE B wgel AusEBd 4% F 8RO FY % 0P asph Aussde) s
o alAE Azl 314 Az sheta 7ol Bu(11D) 2 3§t og Awe dugen wa
sfo] AysAN, BE HEEE 94 fAE AnE e

=

wep pAH R, Axd 39 sk3ha 79 Eu(11D) 2 shgte 9/Es ERERS 47 11

0 M® %
3l UV-Vis spectrometer (ScincoAl S$-3100)5 A}&3d}o] wWkgo] <3k UV-Vis ~FEZ WIlEs FH35taL
PerkinelmerA} LS-45 R #19] Fluorescence spectrometer & =43+ wh-3-&Eo] &34 A~AEHI} 37 = 1o A

s,

=19 #A5e W-Vis 2HERS veplie axs 848k 79 Eu(I1]) & 3138 b EHEY; o o859 &%
o] W A ER Zp7t gigettt. WV HAE Alag ZA¥, seA] 79 Eu(Ill) 2 33HEe] UV-Vis 3 &
¥ tryptophano] H7FEW | 227 nme] ¥ A7} 9Z o7 o]% 3= hypsochromic effect @AS Holil 264nme)
B 9 37F o5+ hypochromic effect @S YERO] AEAE T2 sl ol =2t  tryptophand} WHS-
sto T2 B2 ¥glels A4S 3 & F A

ol

T 1 59 g3 ~dEHS st A3, ukgo o] AHE E42 361.5 nm E 720.5 nmollA] Z+Z} T
YERAT. 2 5, 361.5 mmol A9 intensity’} O &2 AS F2ld £ Tt $FoA HeA AFHEFHL
Eu(IIT) & 33&(a)9 FFoly, i ~aeldo By(lll) & 3¢E3 EYER 9$ 235 (0)Y IF4S

erae

AAle 2 vv3Y 8 FEAAMY FAAE HET AF

=
sk 79] Eu(111) & 343HEg o] gdto] IAAES dFAEE FAst] AEsS Adssith. vk 744
o2 77 &Fol=e AFe e & 3] 79 Eu(Ill) Z 33FE FEAS(1x10 M 2
AV AzZdolE BEE &V #Z(model UVGL-58)F 254 nme] UVE 2
. dERE st AEFEY AL JdIAE uE §, 8 Loz A
HAEAA A 93, JdI=wS o] &3 HAA
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2 7+ pid ¥ ~9EDE SAstaL plE 361.5 mollA e wER et 3

A B4 %] 300~500 nm ¥ (A=361.5 nm)<} 600~800

word, 300~500 nm MM o A3 dFS @

5 P ek uy 7JE§ e 361.5 nmell A 7} pH ® intensityE YERH

<= y7F 7} stthrt pH 9.0014 thA] sHdaele AdE Bt

T2 OYgEZE EASHAE @k, 720.5 mell A FFAE A 2 pHollA xS pHE ZF intensity
Z7kalth7t pH 9.0014 sHAtete &S Kl

ni

=

i3
=

o},

|\

»

=2
[H

AAd 5: FAAE &L A U AUTAHAY 9F <
=40l & =47 3/‘301 a7 & AL A
Solr gttt. 382 79
59t FYUgh 7oA A
ARZe FolA AH ZAARQ NalS  (sodium dodecylsulfate)ﬂr %ol
(hexadodecylammonium bromid)& AR&3}e] CMC (crltlcal micell concentration)E
A RS WshAZT. FTE Nalse] CHCE 9.8x10° Moli, CTABS] CMCE 9.8<10° Molth. % 63} & 7&
NaLS &X=9l EE}—E— UV E%j 2 gy ~AEHS 747 T Zolw, = 83 & 9% CTAB s%o] w&E U
JﬂEEA \ﬂ aﬂ% _]—7_]— 1:/\]6]- 40]1:]_

ra =
m&?L ~
O_u >—<

= 6olA BelE 4 913Eo] NalSE 2.0x10 M| FEEACA 265 e FF=IF 7bg ZA Uehden,
o)A 363.5 nm9t 725.5 mmol| Ao B FEE NalSES AEehA] kS wieh HlJL’o‘}Oi intensity7} A %ﬂ@
Gtk WY AE 94 W EFES} SRR 2.0¢10° MelH 7HE ol Frhaklrt,

=8 Y ® 9= oFol® AWMBAA CTABY] ek Anb=A, = 8=HE (TABY A9 1.3x10 MolA 7} =o
FAEE Yehle 22 <& 5 Ay, d3 ~FEHo] i = 9% 363.5 mme}t 725.5 mmoll M9 EF A=
CTABE A 2|8HA] %9kS o] vlsle] F7FsF3it.

off
o
of
o

NaLS % CTAB= AHSGA7E A7hE A @62 wel s} FFA=E AA S7HA7IARE, AdSA
= A Fekor] AMBGA L o] el wE JF¥E AA Fes & AU

® 2w 2 de o AAe Bu(IID & ) AT dEss BolTFa AR

2 ) A Bu(IID) 2 SgEe) AT D25 vg A sl Be udey v U
SEg EWOlA Waste] Wl A

48 2 dwe] o AAe Eu(IID) 2 3Hghee] pHol whe WV 2=3E- 31 A= 266mo] F4%=9 Wss X

T 5% B o] o Ao Eu(I1D) & s}3E9] pHoll & 33 ~HEH] BIglE HoFe T8z,

T 62 B oabgo] o AAd Eu(Ill) 2 3+gE9] pH 9.091 & doa Sol2 AW A NaLSe Fxo] o}
2 W AHFEH] H3lE HoFs Tz,

T 78 B oahgol o AAd Eu(IID) # 3}3E9 pH 9.0¢1 8 Mo|A] Lol AHBAAC NalSe] Fxo u}
2 ¥ ~HER] HgE HojFe gz,

L 8& B oubgo] o AAd Eu(Ill) 2 3+gE9] pH 9.091 =& doA <ol AW A CTABY Fxo] o}
2 W AHFEH] H3lE HoFes T x,

T 9= B oubgo] o AAd Eu(Ill) & 3kgE9] pH 9.091 =& doA <ol AW A CTABY Fxo] o}
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