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Synthesis, Structure and Fluorescent Properties of Europium
Complexes with Cinnamic Acid and Its Derivates
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Abstract: Europium complexes with cinnamic acid (HL) and its para-substitued derivates R-L (R=CH;, Cl, NO,,
OCH;, OH) have been synthesized, and their crystal structures have been determined. The results of single-crystal
X-Ray diffraction have shown that {{Eu,(CH;-L)s(DMF)(H,0)]-2DMF -H,0}, (1) and {[Eu,(Cl-L)s(DMF)(H,0)] -
2DMF - H,0}, (2) are 1D chain coordination polymers while {[Euy(NO,-L)s(DMF)(H,0)]-2DMF - H,0}, (3) is binuclear
structured. The complexes have been characterized by FT-IR, UV-Vis and photoluminescence (PL) spectroscopy.
The influence of substituted groups’ electron-withdrawing effect has been discussed. The effect of coordinated
solvent molecular on complexes’ luminescent properties has been investigated. CCDC 856461, 1; 856460, 2;
856462, 3.
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0.071 073 nm)., 3 B LG Py AH AT S EHE 23 o e
G 1 ATH B 24 794, ST AT B 13 786,R,=
0.029; ATULINAT 5542 . 10 326(1>20°()), FL& ¥ 240
K22 015 M7 ATH AL 12 555, R,,=0.035; 7]
WA EL 9 651(1>20() B &) 34T 5 L2 17
668 ; M 37 AT HT %K. 7 559, R,,=0.047 ; AU AT 54 5K . 6
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Table 1 Main characteristic absorption bands of FT-IR spectra for the series of complexes

1 2 3 4 5 6
v/ em? 1514 1536 1519 1513 1513 1508
0 e 1418 1415 1420 1428 1419 1399
Vew* | em™ 1 666 1 664 1 662 1 665 1658 —
ven | em! 1392 1394 1393 1 404 1 408 —

* Carbonyl group of coordinated DMF.
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Hydrogen atoms were omitted for clarity; 30% probability

displacement ellipsoidsp; symmetry code: ' —x, —y+2, —z+1

K1 BaW1 8 T4 RITE

Fig.1  Structure of complex 1

AR TR, Hd 6 MRE TR A 4 N E S S5
A0 4 O =7 A T R PR TR AR B8 52 S AU ok
F 2 A XU 42 =R 7 A AR R AR B8 1
A 1 ARk H R ECAL R DMF, & 14> Eu2
[FFES 9 M EAEFRCAL, b 6 MR TR A 44
W = AR O A T RR TR AR T2
ARFEF R B 2 438 i B0 A 42 XS A7 A9 S AR
RIEME T 5350 1 A AR Tk A S5 B AL 7K 43
T, Eul FFE 9 AU 14 5 1 Al i g pa
R, 02 M IET, 05,09 .01 A1 07 # R 5%
[l ,013.03.04 Fl 03 AL FFim, Eu2 A9
AN UE AR B 1 AN A BRLE DY 5 R b A N
Eul #4581 22 18 R 1) X530 76 il #2505 1) AS
(& 2), 010 FIELIETL, 08 .09 O11A Fl 014 41K
H F3Rm,02.06.011 1 012 H A H R Hi, Eu®
5 RR A5 FIE B Eu-O B0 8 K
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Fig.2  Coordination polyhedrons of Eul and Eu2

in complex 1
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Part of the atoms have been omitted, symmetry code: ' —x, —y+2,
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Fig.3 1D chain of complex 1

x+l,y, 2
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Table 2 Hydrogen bonds and bond angles for complexes

D-H-A d(D-H) / nm d(H-+-A) / nm d(D-++A) / nm ZDHA /()
1
014-H14A---017 0.087 0.197 0.275 2(5) 148.6
017-H17A---015 0.085(2) 0.189(2) 0.274 4(8) 173(6)
017-H17B---016 0.0850(2) 0.198(3) 0.281 6(7) 166(6)
014-H14B---06' 0.087 0.192 0.277 1(4) 168.0
3
013-HI3A---06' 0.086(2) 0.192(3) 0.275 8(5) 166(6)
013-HI3B---01' 0.085(2) 0.189(3) 0.272 8(5) 168(8)

Symmetry codes: 1: " —x, —y+2, —z+1; 3: " —x, —y+1, —z+1; " —a+1, —y+1, —z+1.
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Hydrogen atoms were omitted for clarity, with atom labels and
50% probability displacement ellipsoids; Symmetry codes: ' —x,
—y+1, —z+1, " 242, —y+1, —z+1
a4 WA 28T a T
Fig.4  Structure of complex 2
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Hydrogen atoms were omitted for clarity, with atom labels and
50% probability displacement ellipsoids; Symmetry codes: ' —x,
—y+1, —z+1

K5 WA 3H50 T4t

Fig.5 Structure of complex 3
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2.0 2§2 --------- Ligand
CN Complex
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Ko FEAaY 2 RIBEN UV-Vis BIBOERE
Fig.6  UV-Vis absorption spectra of complex 2 and
its corresponding ligand
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MRS 3 09 B A WSO X AR A A —
IR IR TR E M Eu A5, R T
JFRH C=0 1 C=C $# 1) 7r-r L85, H b T2

CU QN S ) R DA DY SN 4 SRR € X 311 T i)
HL AR 78 K, AR R BB T A 5 B K, AT
SRR A LR XA 7 TER] T RS AR
48 TR (3 3).
#3 EuRJIEEMREBRERN UV-Vis RULLE
Table 3 UV-Vis absorption bands of the complexes

and ligands

Objects Assignments
E,/ nm B/ nm

CHs;-L 207, 220 282
Complex 1 207, 219 274
Cl-L 207, 218 276
Complex 2 206, 217 271
NO,-L 206, 225 302
Complex 3 202, 228 314
CH,0-L 210, 225 291
Complex 4 220 284
HO-L 210, 225 310
Complex 5§ 210, 224 292
HL 205, 215 272
Complex 6 204, 215 265
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BE A5 0 9 28 6 e E S R R e S TR R
FLS920 HIF /B A8 DAL 2 | A R A St
REE R 0.4 nm, ET W Eu B T 1 SD—F, 1Y
AT AN A RO OGS, UIRCEY 1 hE,
M 618 nm MY & G 7E 200~550 nm i [ 15 2]
FE S B BOR 61, FH 280~330.395.463 nm FZ A~
WK AT A R A&, FE 550~750 nm 78 [ N 15 2]
Be AW & gtk i 7 s, TR LAY
1 W3R G B =3B 4Lk, 55— 434 331 nm B
T B B W | B A BP0 B L T A
W B, B BS540 H 022 i Eu*-0> 8 &, 0>
BRI 2p BLiE FIiE 2 Eu il 4f 722, BURR
LMTC Fc A& 3] 4 J& 1 B ff iE B BR AT, 58 3
361,374,394 Fl 464 nm 4b W BLWE 4350 JE N Eu®
W) fof BRIE T Fy—D, Fy—Go . Fy—Le Fil TF—D,,
55 = HB4r A 250~450 nm U N B TENE T )E K
R A B B 0 33 A R TG AR 1 e
J& ¥ e AL 2 PR SRR T A
fIE & ST ¥s e s B, X2 BT By < RN
(Antenna effect), “RZZN” AMELEE T EAK S5
+ BT Z R e AL I ROR R T R TR
B0 & B i H 3 AR e T LRk
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Fig.7 Excitation and emission spectra of complex 1

at room temperature
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