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Table 1 Chemical Analytical I'ata Jor the Euw(Il) Ternary Complexes

) obs. (S} ! cale. (%)

compiexzs : Et C H N i Eu C H N
Eu(C,H,0,C pH N, 25.63 5065 456 432 T 2415 5148 461 445
Eu(C1oH,0,,C oH, N, 16.51 61.68 432 3.43 16.63 61.84 432 3.43
E0(C,H,,9,),CpsH, s 1506 63183 407 2.07 1517 68.26 4.12 2.80
Eu(C,H F;0,),C,.H,N, 1546 4070 158 3.56 1921 40.89 2.52 3.53
Eu(C,H F10,8),C,.H, N, 570 4: .7 203 2.70 15.26 4342 202 28I
NaEu(C,H,0)), 2744 4096 <S.86 e 26.62 42.03 450
Na2Eu(C H,0,), 1844 5861 4.37 = 18.53 58.61 4.43
NaEu(C,¢H,,0.), 1115 87796 446 ee 1423 6748 4.15
NaEu(C,H,F,0,). 2199 2829 107 .. 19.30 3048 2.03
NaEw(C,R,F;0,8), 1472 5682 177 .. 14.34 3627 1.52
C.H,,NEuC,H0., T 6086 548 1.6l 17.21 6122 548 1.59
C.H,,NEWC,H,,05). 1465 6751 482 103 | 13.43 69.02 499 1.24
C.H,NEu(C,H,F,0.5), 1394 3923 2435 124 . 13.53 39.60 251 1.5
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Table 2 IR Typical Data of f—Diketones, phen,
_pip and the Eu (J) Complexes (inem™)
T rm R _ i

compounds Yc-0 L vce | ‘ '\s‘ 6 YoeN ! pip }‘ Yeo “ YEox
TiAcss T6280m) | F i r | ——
HBA ! 1598() | €96(m) 760(s)  610(w) ’ ; } j

HDEM 20 | 0 Ik }aom), | | | ft %

HTFA | 1660(s) ll ;sw(w)] } ; J ‘

HTTA " 1654(ve) | '854(m) 1365(m) 7401)

phen | [ 1658(m). |

D ; 20406)  2857(m)

\ ‘ 127%) ‘

Bu(Acachphen | 15650) | ' 1sods | }400(m) S15(w)
NaEu(Acac), 1595(vs) | 423(w)
EaBA)phen  1568() 1 7i6(s) SS(m) ;615('7)‘ 1597(s) 40X(m) | 515(m)
NaEu(BA), | 1593(s) ; Tiem) 256(m)  60S(w) | , } | ey
HpipBu(BA), | 1600(s) | TI6s) 755(m) 15w | } 3 3 ]2951(111) 2850(m) Loa(m)?

T e
BaDBMbphen . 1S950) | 689) 756w  615(m) 11620(111); s sisem)
NaBa(DBM), | 1601(s) [ 688(m) 74X(m) ‘612(m) | | 432(m) |
ApipEu(DBM), 1598(5) ' 690(1) 750(m) ' 612m) | “ 2940(w) 2850w) - 438(w)

: ‘ } 1284(m) ‘

Bu(TFA)phen ' 16308) ' B6O(W) | 1640(rm) Q0w)  490(w)
NaEW(TFA), | 16250} | 860(z) | 408(w)
Ea(TTAjphen ' 1625(00) | 861¢m) [1355(m) 723(m) | 16508) 4200w " 493(w)
NaBW(TTA), | 1610(vs) | © 860(m) ' 1358(m) 723(m)} 425(w)
HppEu(TTA), | 1609(vs) jsw(m) flas«m) N%m) - | 2960(w) 2850(%) * 435(w)

) | 1‘ ‘\ | ! ‘ | 1246(m) |

* y=stretching, § = in—plane bending, =z = out—of—plane bending, & = phenyl ring, vs=very

strong,

I

m = medium w=weak. KBr disc
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Table 3 UV Spectrum Data of EuCl;, f~Diketones, phen
pip and the Eu(Ill) Complexes {in CH,O0H)

max max max max
compcuad compounds _
{ o (nm) (1 mol'em™) (nm) (1 mol'em™)

EuCl, 285 | 1.2 10 | NaEu{DBM), 352 | 4.6 10

‘\ | 251 | 32 108

phen L 264 2.5 10' | HpipEuw(DBM), | 352 } 8.6 10°

} , 250 58 10t

pip | 205 | 40 10 HTFA %2 10 10°
HAcae | 274 1.1 10° 1Eu(TFA\‘pheni 290 48 10

‘ ‘ 265 0 4.3 1ot

Eu(Acac),phen 287 3.1 10 | NaEu(TFA), 295 2.8 10°
265 28 10° 213 1.7 10

NaEu(Acac), 274 2.1 16 HTTA 339 55 10°
“ ! | o259 ‘ 59 10°

HBA | 30 | 15 10t Eu(TTA)jphen | 340 | 66 10
247 72 10° ‘ ‘ 264 . 5.6 10°

Eu(BA),phen J 123 42 10'  NaBu(TTA) | 341 . 64 10°
' 262 | 38 10* | o6 29 10t

NaEu(BA), 2 | 60 10t | HpipEu(TTA), | 342 53 10*
244 26 10 264 3.4 10

HpipEu(BA), =~ 320 52 10° * HDBM = 342 9.3 10°
244 ; 25 100 251 39 10
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, L3 Eu(TTA),phen 1 Eu(TTA),bipy % R E R, HME B Y phen REWKTH
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Table 4 EX and EM Spectrum Data of the Eu(Ill) Complex Solutions

(in CH,OH, 1.0x 10™*mol + ")
EX Spectra EM spectra
complexes EM max 'F EX max F
(nm) (nm) (nm) (nm)
Eu(Acac);phen 613 240 0.055 240 613 0.031
316 0.025 316 0.024"
NaEu(Acac), 614 272 0.023 316 614 0.041"
316 0.042
Eu(BA);phen 614 300 0.155 30 614 0.154
361 0.282 361 0.283"
NaEu(BA), 613 262 0.602 262 613 0.590
363 0.462 363 0.457"
HpipEu(BA), 613 262 0.591 262 613 0.582
363 0.481 363 0.481"
Eu(DBM),phen 614 307 0.420 307 614 0.410 i
‘395 0.470 395 0.462"
NaEu(DBM), 613 274 0.841 274 613 0.838
396 0.838 396 0.825°
HpipEu(DBM), 614 278 0.839 2718 614 0.849
397 0.805 397 0.837°
Eu(TFA),phen 614 240 1.339 241 614 1.285
320 3.066 320 2.391°
NaEu(TFA), 614 266 6.090 266 614 6.114
321 5172 321 5.190"
Eu(TTA),phen 614 305 20.96 305 613 21.08
376 18.84 376 19.13*
NaEu(TTA), 614 305 211 305 614 21.83
377 21.21 377 21.15°
HpipEu(TTA), 614 305 22.25 305 614 2112
377 23.43 377 23.29*

' xmm. B, BHARELLASHH, NEETHSTREERARENLE &
BRI P, L8R — p-—MROFR Bu () RAWFESMNWHNIOGERE (L%
He i) RY: MFSABMW CEuTIOLEEXFMARAEE Bupiphen, X 50
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Fig.! EX spectrum (a) and EM spectra(b,c)
of Eu (DBM) ,phen in CH,OH
(1.0X10™*mol - 1)

‘L (a) EM 614nm, EX scan.=241nm, F=0271;
Eam g ;:;—7;5 i eaon =307nm, F=0.420; = 395nm, F=047!
o T (o (b) EX 395om, EM scan. =614nm. F=0.462

3

(¢) EX 307nm, EM scan.=614nm. F=0.410

NaEu(DBM), - CH,OH (1.0X10™moi + I')
MR R ERERED. o

Fig.2 EX spectrum (a} and EM spectra (b,c)

of NaEu(DBM),in CH,O0H
(1.0x107*mol « 17)
(a) EM 613nm, EX scan. =227nm, £=0.427;

=274nm, F=0.841; =3%6nm, F=0.838 oA o e e ¢ e T

(b) EX 396nm, EM scan. = 613nm, F=0.825 . M ©
(¢) EX 274nm, EM scan. =613nm, F= 0.836.
1 ‘} .
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Fig.3 Dependence of fluorescent intensity of the ! | ], 1“
o4 104 o1
Eu(Il) complexes on structure of f~diketones 1 | 5 ! j ]
{(in CH,0H, 1.0X10™*mol -+ I"",EM 613 nm) —/.-' 1 /‘ ,
(a) Eug;phen; (b) NaEu§,; (c) HpipEu§, PYYEE: L‘"“A T L—“ E
Becyserones
\AmACac, DeBA, D=DBM T=TEA, TIWITA)
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STUDY ON SYNTHESIS AND SPECTRA OF
Eu(Ill)-S—-DIKETONE—-BASE
TERNARY COORDINATION COMPOUNDS

Li Yuanying Gong Menglian Yang Yansheng LiMeiqiu Chen Ruiyun

{Zhongshan (Sun Yatsen) University, Guangzhou 510275)

Thirteen solid ternary coordination compounds of Eu () with five kinds of f—diketones
and three kinds of bases were synthesized. Their composition corresponds to Euf;phen or
C'(EuB) (B=acetylacetone  Acac, benzylacetone BA, dibenzylmethane DBM,
.iriﬂuoroacctylacctone TFA,or thenoyltrifluoroacetone TTA, phen=1, 10—phenanthroline,
‘C*= piperidinium Hpip*or Na*).IR spectra: The streching vibration frequency of carbonyl of
f—diketones(vc. o) in all the complexes shifts to red and the new absorption bands appeared at
400-438 cm™' and 490—515cm™' correspond to the stretching bands of Eu—O and Eu—N,
mpcctively. UV spectra:The absorption peaks of f—diketones in all the complexes shift to red
hd the intensity increased. The excitation and emission spectra in methanol for the complexes
ghow that the substitution of methyl groups by phenyl, trifluoromethyl or thieny! groups will
mcrease the intensity of fluorescence of the complexes. It also shows that ,the broader the
.delocalixation of n—electrons and the harder the plane for bonding, the greater the intensity of

fluorescence will be.

Kewords: earopinm diketope termary coordination compound fluorescence



