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VIR . R Z BB (HL) . 1, 10-% Bk (phen) Fl = % £ 48 B (TPPO) 4 % T Eu-L, EulL;phen Fi

Eul, (TPPO), NO, =FHi SR AW . MIGR . TR 000 . i RIS I & W 47 7 %
fE, BT =0 A WA, IREW, KLMRE ECT B TR REAYE A, (CO7 ) —us (CO; ) (Ay
(Eu-L) =391 em™'; Av(EulL;phen) =389 cm ™ '; Av(Eul, (TPPO),NO;) =402 ecm D EH K T Ay
(379 em DA, FLA Y T RIRR LU I7 XA G AR Z R o B S 5HAL, HLD /Mg g3 1)
R % 72" H NMR wr, SRARRR AR [ 5 A SR F I MBI E I &Y R %0 &% . =R e TR
B WO LIS FURE BO6IE . WMURCIER IR A Y Eu-L, Eul,phen Al Eul, (TPPO), NO; 5 AE# & ¥
K430k 374.0, 358.2 1 383.4 nm, K% Bn B B FRAE K%, M E D—"F,, "D,—
"F.,°D,—"F,, °Dy—"F;, *Dy—"F, Bk iF (Eu-L: 577.8, 590.2, 614.0, 648.4, 695.4 nm; Eul,phen:

578.0, 588.4, 591.6, 611.2, 617.0, 649.4, 687.6, 698. 6 nm; Eul, (TPPO),NO;:

577.8, 590.4, 614. 6,

649. 2, 697.6 nm), PIHIEiEFR Y TPPO X Eu'’ B F 08¢ & A W B IR /EH .
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1.1 X7 Fn{ 28
Euw, O; (AN 99.99%) , #< 2, B BR #ie SCHik [ 12 7 35 il
7 Ormk[12]2 5 R . 1,10-2 0k, = 28 5L 501 A HoAh 3 5 1

WHs HE: 2005-01-08, 1&iT HHE: 2005-04-28

TEER N KEME. L. 1979 4L, BT R2AE =2 B M ML = R L 05 A

R4 M4l . 6% 43 Bt A Perkin-Elmer 2400 CHNS Jt % 2
I, WE&EHAREERRNE, 35%H DDS-11C $#H
TR E . L1581 A Bio-Rad FTS 135 {8 H 21 4h S i
S0 58 (KBr JE B . B L3R Fl Varian Mercury Vx 300 #I
G FEARACI & . 96 WGY-10 52 56 43 56 5% B
it KTkl Uiy EAREE SOF —E A 10 mm, &
BE R 3 mm {9 (R [ 44 RE &t Hh . 3R 3% B8 AR 3R T R
SRR #EATINE
1.2 BmEYHMEK
1.2.1 = nied b m

HEFIFRHL 3. 00 mmol 7K Z i i . F & & W B . H
NaOH K% pH EEZA KR 6, Hi8 T A& 1. 00 mmol
Eu(NO;), « 6H, O B B, 1528 11 (08 2 i IR T &
W) (Eu-1),
1.2.2 ZAEAHEER

3.00 mmol 2 £ B FR i T i& i Z8 17K . ] 102 NaOH
W pHEZEA N 6. #F F#H A S 1.00 mmol Eu(NO;); -
6H, O (/K . 3% i 1. 00 mmol By 1,10-% Wk iy 2, i
W, Ir ik, e = sk 6 h, €, HAK. &
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FEVE G, HAs T, A AR IR W fR-1.10-% 44
fi &9 (Eu-L-phen) , Bt & 9028 2 R - = 28 5L A B -4 (Eu-L-
TPPO) W& W5 #: 1A L.

2 R 55He
2.1 EA Y E R R

BT E TR W 1, H o0& 5 B 80d e B w5
=T A& W4l B4 5 A Eulsphen #l Eul, (TP-
PO);NO; ., PL N, N-Z I HEE Bl g 5 500 0 75 e & 9 Eul,
(TPPO), NO, /R 3% 14.9 S+ cm? « mol ', FIAK
A7 DMF s R 5, B NO; B 72 5l ,

fid 4% Euwl % % F /K. DME, DMSO, % F Z . it
K. THF, Eul;phen 5 % F DMF, DMSO., THF, #% T
K. HEE, S8, W, & P L. =& H 5. Eul, (TP-
PO),NO, 5#F DMF, THF, DMSO, b, —& P 5. =
AWk, MIRTK. LB, LBk,

Table 1 Elemental analysis of the rare earth complexes

Elemental analysis, found/(cal. )
C/% H/ % N/% RE/%
EuL; phen 53.51(54.22) 3.38(2.91) 4.11(3.51) 18.90(19.05)
Eull; (TPPO) 2 NO;s 57.94(58.44) 4.05(3.77) 1.32(1.31)

M L. EZEMKRE T, phen: 1.10-B 0k, TPPO. = %KAMk

Complexes
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T A e TE G W 1 S AR AR iR B R K A g LR 2, 20 4b
iR, A B R 2R R (CHL) P % R 9 5 fiE W% i 4
Yo 1 ve—o s ve ofEJEIEAEWEYIHEE, e LA T
B L 14 I FR A 4 3 2l R R0 (o (CO D)) T B 18 4 % 3l i
Wl (b, (COy )y AR TR LR MR MIE X 58 £ & T
Be 7. FRERMR R BC A J7 2055 COL Y B R B ot Ak 1o 4 R 30
BR A 22 Av(v,s (CO; ) —u (CO; D YIMI R . 54 1 540
ERILE, TR LR B AR A AN SR TR R S, i
BL A9 A ERTFAHR BEE Av Y. £ 2 RWH. BRAWIN
Av (HI KT MM GEL Av(379 em™ D&, W] LL#E & BC 4 40 h
FRWRAR LAt 7 R . R R R g S TC A, TC 4% v R Sk
FETETE AL & W) J5 AL AR O % 1] 1K 8 d D ik 5
Eu'™ B FHLA: . UL C—=0O HoR s . i L,
Eu®" BT 5K L B R AR Y B LT IR EL AL 4544

Bl A9 Eul;phen 78 416 cm™ ' Ab H B ve, o WG . ELHE
i &4 Eul;phen 5 phen #9204 %il% & 8L, phen 198 4k
B v —c o FH1587HI 1 502 e '£LA FE 1 518 F1 1 428
em™ ', WAME MRS oc u i 854 A1 736 cm LI & 846 FiI
723 em ', WHIAR TS 5B, BT Ev—N 808 SR
T phen B C=N # J3 % . #HC & % 0 Ik 3 0% B m] Ik
i, WA Eul, (TPPO),NO; 45 F 21 SF W W % v oo FH
1186 em 'ZLFEZE 1163 em !, $iH] TPPO AR T2 5
fr. ZIGECAYITE 1 383 cm™ Ak R 1Y BR Sl I g, 2
TAH A K NO;, BT,

Table 2 Important IR absorption bands of the ligands and the complexes (cm™')
HL NaL Eu-L Eul;phen EulL; (TPP0),;NO; phen TPPO
YO H 3 300~2 500
v —0 1742
Ye—0 1220
vas (COz ) 1613 1631 1622 1635
vs(COz ) 1234 1240 1233 1233
Ay 379 391 389 402
Y o—0 @ 1686 1 682(sh) 1683 1672
V (—=C+C=N 1518 1587
1428 1502
Oc—n 846 854
723 736
v p—0 1163 1186
VEu—0 416
e osh: JH g
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SHINE T ECARRIEE AR H NMR. 2 2050 B2 il 52 3
Ji % 13.79~15.18, 7 7.96~7.93, 7.81~7.76, 7.63
~7.61 R B T, JLMERA Ry 2 1 2, rHIE)EF
JEER AR, ML, A SR RSB R T ER AW
BEF TSR, WHEARRERERFURRFS5H
DB B WAL, ZOGHE A W R T 0 4 B AR 7. 82~

7.80, 7.66~7.62, 7.54~7.50 4b, = ICHI A4 Eul;phen
R C W R (48 . X AR Fig R AEES, N 7.96~
7.93, 7.81~7.76 AbB % 7. 61 ib, i Z M 7. 63~7.61 %%
% 7.50~7.47 kb, MAE9.08, 8.55, 7.80, 7.74 kb HiF T
Ve, ALy 1 15 1 1, 23 BIXF ) T phen 1 4 FR
WL 2 IR BT A . it & %) Eul, (TPPO), NO, w1 it 7k 7% 2 il
FRAAE . X & R Tl kA ®E, M 7.96~7.93, 7.81~
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Excitation( | )and emission( ][ )spectra of the complexes

a, Eu-L; b, Eulsphen; ¢, Eul, (TPPO);NO;

Table 3 Emission peak positions of the complexes(nm)

Complexes Aex "Dy—"F, "Dy—"F, "Dy—"F, "Dy—"F; "Dy—"F,
Eu-L 374.0 577.8 590. 2 614.0 648. 4 695. 4
588. 4 611.2 687. 6
EulL;phen 358.2 578.0 649. 4
591.6 617.0 698. 6
Eul, (TPPO),NO; 383. 4 577.8 590. 4 614.6 649. 2 697. 6

T G ) 32 B S5 W (Y R ) 3 3 R 0 T AR R A LR 4. A
FhA[ W, ZICH A Eul, (TPPO), NO, (#4561 43 3 B
AR, LA AN (] BR S R X 3 S T [ BB R, TR
% WLk TPPO 51 A, fEfl Eu® B+ & G a R B i 1
S o AU T BURL A0 R S 9 S BE 0T LA . S i f& phen
BISIAf D, —"Fy BRIFM X FT. M Do—"Fi . °Do—"F,
BRAT M ST 450 . Eo’ B F 197 Do —" Fy BRIE N 08 A% MR BR AE
KB TN "D F BT N BB KT, & 4T
P, ML N E B A TR PO a8 BRI
FNREARAR BRAT 5 (E S BK 19 Eu® B TR &b T X B o0 B
B FEARS I f ABEARFERIRE, A {AEW LR
B WGBS BRI A 33 22, 0 RE UL 28 9 45 58 114 R A A IR AT 1 %
LU FEAR SCA B T AP 6 R, A R AT
SDy—"F, RJE LR R D, F SRR Z . KW AR
Bl A9 Eu' B F R F AR d L.

Table 4 Relative emission intensity and

integral of the complexes

Intensity(integral)

Complexes

SDy—"F, "Dy—"F, "Dy—"TF,
Eu-L 14.5(115.3) 70.9(601.5) 7.0091.2)
27. 4 80.0 5.5
EuLsph
e phen 31.5(219.0)  54.2(516.9) 23.9(141.5)

Eul, (TPPO):NO;  22.4 (180.8) 100.0(950.2) 12.5(127.4)

Bl & ot Z S ig i D" F, fM°D,—"F, BRiF g
WE 2, BE A% H Eu’ BT HAE R — RS 7 2R 5T A
"Dy—"F, RiFE NP, CD—TF, BRiEREZ N ZHEEDY, K
A BT A Y ek DT F, BRIEH N B, LA
¥ Eu-L 1 Eul, (TPPO),NO; °D,—"F, BT Jg ik, Mg
4 ¥ Eul; phen (1° D, —" Fy BRI A 0006, BB 3 ML & )
Eu™ 8 T #8 R AF 2 5 — W Tl 3R 5%
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Fig. 2 Emission spectra of the complexes
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a, Eu-L; 6, Eulzphen; ¢, EuL, (TPPO),NO;
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Fig. 3 Molecular configurations of the complexes
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Synthesis, Structure Characterization and, Fluorescence Studies of the
Complexes of Europium with Phenylglyoxylic Acid, 1,10-Phenanthroline
and Triphenyl Phosphine Oxide

ZHANG Yan-hui', SUN Bo'", YAN Xiao-qi', PEI Juan', GENG Xiao-tian', ZHAO Ying*, WANG Yun-you’, YAN Jian-

bo®

1. Department of Materials Chemistry, College of Chemistry, Nankai University, Tianjin 300071, China

2. State Key Laboratory of Polymer Physics and Chemistry, Institute of Chemistry, Chinese Academy of Sciences, Beijing
100080, China

3. China Dankong Industry and Trade Group Company, Taizhou 318000, China

Abstract Three novel europium complexes, Eu-L., Eul.; phen and Eul., (TPPO),NO, , were synthesized (HL.= phenylglyoxyl-
ic, phen=1,10-phenanthroline, and TPPO= triphenyl phosphine oxide). The complexes were characterized by elemental analy-
sis, conductivity, IR, and ' H NMR. The IR spectra indicated that all the complexes havea a larger Ay(y,, (CO3; ) —vs (CO; )
than that of Nal., and carboxylate ions in the phenylglyoxyate coordinated as unidentate ligands. And a-aeto also coordinated
with the europium ions. In'H NMR, the signals of hydrogens in the phenylglyoxyate shifted toward upfield, and those in phen
or TPPO slightly shifted. The excitation and emission spectra were recorded at room temperature, and the excitation spectra
showed that the optimum excitation wavelengths were 374. 0, 358. 2 and 383. 4 nm, Five emission bands of the complexes due to
*Dy—"Fy, °Dy—"F,, °Dy—"F,, °D,—"F3 and °* D,—'F, transitions were observed in the region of 550-720 nm (Eu-L. 577. 8,
590.2, 614.0, 648. 4 and 695. 4 nm; Eul.;phen: 578.0, 588.4, 591.6, 611.2, 617.0, 649.4, 687.6 and 698. 6 nm; Eul, (TP-
PO),NO;: 577.8, 590. 4, 614.6, 649. 2 and 697. 6 nm). The emission intensities of europium ions were obviously sensitized by
TPPO.

Keywords Europium; Phenylglyoxylic acid; Complexes; IR spectra; Fluorescence spectra
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