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Synthesis and Luminescence Properties of Europium(l) Complexes Based on
Bipyridine Derivatives with Carbazole Moieties
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Abstract: Three N,N-bidentate ligands, 5,5"-dibromo-2,2’-bipyridine (L.2) and two carbazole containing ligands of
5-bromo-5" -carbazolyl-2,2" -bipyridine (L3), 5,5 -dicarbazolyl-2,2" -bipyridine (I.4) have been successfully
synthesized based on 2,2"-bipyridine (L1). Employing dibenzoylmethane (DBM) and L1-14 as the sensitizing
ligands, a series of europium(ll) complexes (Eu(DBM);L1-Eu(DBM);L4) have been obtained. All the europium(ll)
complexes show bright red characteristic emission of Eu(ll) *Dy-"F; (J=0, 1, 2, 3, 4) under the excitation wavelength at
387 nm. The introduction of carbazole moieties improves the UV-Vis absorption and luminescence intensities of

the europium(ll) complexes.
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Fig.1  Molecular formula of the europium complexes

synthesized in this article
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1.1 XA ENER
MR 2,27 B e oy g AP A ) )

(), EERAARARAR, 1,3- 2 5
3,4,5,6-U % -2(1H) % BE [ (DMPU), — 2% H it H
$E(DBM) A Aldrich 22w W 3K i JT A oK 247 44k
214k 6% 7E Vector22 Bruker O i 1% (400 ~4 000
em™) LRI H KBr & B 5 B BG40 HE 72 Bruker AM
500 AL B A2 ; JCE 5 Hr fE PerkinElmer 240C
JCE AL FINAS WO 1 R R S S i
UV-3100 't 3% A% I F1 LA & AT 24 06 I8 7 Hitachi
F4600 JEi A I E |
1.2 BEEMBEAMHER

5,57 -2, 27 R I WE (L2) R 41 2 & 3% 1% STk
BB
1.2.1  S-PRME-57R-D 27 BRMEIE (L3) Ak

FERON K REE(1.569 8 ¢, 5 mmol).5,5"-—.
TR-2,2 - BR ML BE (1.2)(0.836 1 g,5 mmol), LAk IV 4
(0.095 2 ¢,0.5 mmol),18-7E-6(0.044 ¢,0.165 mmol),
R 1 (1.382 1 g,10 mmol) Al 1,3-H 33 4,5 6-
U S -2(1H)-" BE — i (DMPU)(0.17 mL)iE &, AR
SJE, 205 CFM#A 11 h, REHEZRE, H 1
mol - L™ /) HCI ¥ W= 1, TOUE i 38, 27K K Bk
P, S P BEANE O BE (R TR 2: )RR 2 M 4L,
B EE R s-rRme-5 12 2 - BEMEIE(0.857 7 g, 1™
#.43%) ,m.p.:276~277 °C IR(KBr,cm™);3 052,3 049,
3048,1 624,1 593,1 543,1 497,1 478,1 452,832,
737,717, '"H NMR(CDCl;, 500 MHz, ppm):6=9.025(s
2H),8.817(1,2H, J=10 Hz),8.608(d, 1H, J=8 Hz),8.187
(m,2H),8,110(d, 1H,J=9.5 Hz),7.497~7.457(m ,4H),
7.371(t,2H,J=6.8 Hz), Cy,H;N;Br(400.277 6) Anal.:
Found. (Caled.,%):C 66.11 (66.01),H 3.73(3.53),N
10.45(10.50).,
122 5,5 -0 27 HR AL IE (L4) Y A A

TES N AT KR (1.5049 ¢,9 mmol).5,5"-—-
T2, 2 - BRI BE (1.2)(0.9419 g,3 mmol), Ak V. 47
(0.114 3 g,0.6 mmol),18-7£-6(0.053 g,0.2 mmol), ik
PR #1(2.487 8 g,18 mmol)Fll 1,3-H 5.3 4,5, 6-I
A -2(1H)-W BE T (DMPU)(0.2 mL)IE &, A A<
J& 75 235 CTNnFA 38 h, WATE S, 1 mol -
LY HCL ¥ s 16, DUUE g 0K Kk,
T BE N IE COBE(ARFLLE R 1A R AT B Al A5k
WA ER 5,57 - R 2 HRIIEIE(0.525 7 g, 77
36%),IR(KBr,cm™):3052,3049,3048,1620,1594,
1 545,1 490,1 467,1 447,746,720, 'H NMR (CDCl,,
500 MHz, ppm):6=9.048(d,2H, J=2 Hz),8.807(d,2H,
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J=8 Hz),8.214(d,4H,J=8 Hz),8.150(m,2H),7.545~
7.491(m,8H),7.387(1,4H,J=7.5 Hz), Cy,H,N,(486.575 8)
Anal. : Found.(Caled. , %) : C 83.91(83.93),H 4.65(4.56),
N 11.54(11.51),
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DBM (3 mmol) FI LA (1 mmol) % fi# T+ £ st Al —
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6H,0(0.1 mmol) i £ BV W (2 3 mL), 3 i it A I
T IZIAE 70 CHEFE 5 b R AT R = i
A F 2 B 45 i, FH KRN 245 e 0 2 Wk, Tl
E)48 Eu(DBM);L(L=L1,12,13, L4 &4 .

Eu(DBM);L1 77 %:56%,m.p.:213~215 C, CssHy,
N,Ogku  (977.89) Anal.:Found. (Caled.,%).C 67.54
(67.55),H 4.21(4.19),N 2.87(2.86);IR (KBr,cm™):3 054,
3048,1598,1550,1515,1465,1409,757,749,720,
686,606,508,

Eu(DBM);L.2 7= %:56%,m.p. : 231~234 °C, CssHy
N,OBr,Eu (1 135.68) Anal.:Found. (Caled.,% ).C
58.12 (58.17),3.41 (3.46),2.49 (2.47);IR (KBr,cm 7);
3065,1596,1549,1516,1453,1409,823,759,749,
725,692,603 ,514,

Eu(DBM);L3 7 %:25%,m.p.:271~275 °C, CeaHy
N;BrEu (1 221.97) Anal.:Found.(Caled.,%):C 65.71
(65.85),H 3.97(3.88),N 3.47(3.44);IR (KBr,cm™):3 054,
1597,1548,1 518,1 4541 408,836,745,719,689,
607,512,

Eu(DBM);L4 7 #8:55%,m.p. : 273~275 C, CrHy
N,Ogku (1 308.27) Anal.:Found.(Caled.,%).C 72.51
(72.53),H 4.24 (4.24),N 4.26 (4.28);IR (KBr,cm™):

3052,1598,1549,1517,1453,1408,840,745,717,
687,607,510,
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Fig.2  Absorption spectra of (a): ligands L1~14, carbazole and DBM; (b): europium complexes Eu(DBM);L.1~14 in CH,Cl,

solution at room temperature with the same concentration of 1.0x10~° mol- L™
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Table 1 UV-Vis and photoluminescence data of Eu(DBM);Lnr(n=1~4) at room temperature

Complexes Medium Absorption [A/nm (£,10™ L-mol™+em™)] Excltation Eamission

A/ nm Ay / nm D/ %

Eu(DBM).L1 CH.CL, 245(3.37), 286(2.92), 343(6.83) 387 613 19.31
Solid 387 614

Eu(DBM),12 CH.CL, 253(4.51), 297(5.11), 309(5.33), 343(6.67) 387 613 8.93
Solid 387 613

Eu(DBM);L3 CH,CL, 236(5.77), 291(3.13), 342(5.92) 387 614 11.26
Solid 387 614

Eu(DBM);L4 CH,Cl, 236(10.54), 291(4.67), 343(8.23) 387 613 9.65
Solid 387 614

*@: emmission quantum yield reference to an aerated aqueous solution of Ru(bpy);Cl, (#=2.8%) as the standard solution.
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Fig.3 Excitation spectra of complexes Eu(DBM);Ln(n=1~4)
in CH,Cl, solution with the concentration of 1.0x
107 mol - L
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Fig.4 Emission spectra of complexes Eu(DBM);L.1~14 in (a): CH,Cl,solution (1.0x10~ mol-L™) and (b) solid state

excited by 387 nm at room temperature
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