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Synthesis, Crystal Structure and Luminescent Properties
of a 2D Sm() Coordination Polymer

LI Gong-Chun WANG Hong-Sheng® ZHU Lei SUN Ting HUANG Chang-Long
(College of Chemistry and Chemical Engineering, Xuchang University, Xuchang, Henan 461000, China)

Abstract: A new two dimensional samarium coordination polymer [Sm(1,4-bda),s(phen)(H,0)], (1) (1,4-H,bda=
terephthalic acid; phen =1,10-phenanthroline) was synthesized by hydrothermal method. X-ray single crystal
diffraction revealed that the Sm (Il ions coordinate with six oxygen atoms and two nitrogen atoms. Five
coordinated oxygen atoms on each Sm(ll) ion are from five 1,4-bda anions and the other one from water molecule.
The two nitrogen atoms are from phen. Each Sm(ll) ion is chelated by one phen ligand. The 1,4-bda anions show
two different coordination ways. Complex 1 crystallizes in triclinic system, P1 space group with a=1.030 72(6)
nm, b=1.086 75(7) nm, ¢=1.139 83(8) nm, a=107.759(6)°, B=91.886(5)°, y=112.878(6)°. The compound exhibits
strong fluorescence under excitation of ultraviolet light. CCDC: 869856.
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Table 1 Crystallographic data the title complex

Empirical formula CaHigN,O7Sm D./ (Mg-m™)
Formula weight 594.75 p/ mm™

Crystal system Triclinic F(000)

Space group Pl Crystal size / mm
a/nm 1.030 72(6) 0/°)

b / nm 1.086 75(7) Limiting indices
¢/ nm 1.139 83(8)

al (%) 107.759(6)

B/ 91.886(5) GOF

v /(% 112.878(6) Final R indices (I>207(]))
V / nm? 1.1034 5(12) R indices (all data)

Reflections collected / unique (R;,)

Data / restraints / parameters

1.79

2.71

584

0.20x0.20x0.20

2.34 to 25.01
-2sh=s12,-2<k=<1,-13<[<13
6981 /3 872 (0.034 4)
3872 /100 /313

0.981

R=0.034 2, wR,=0.064 5
R=0.043 5, wR,=0.066 5
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2AAREF HHEAL AW Sm-0 #5512
0.2363(3).0.241 4(3).,0.240 3(3) .0.231 8(3) .0.236 6(4)
& 0.251 0(3) nm;Sm-N % K 53 51 K 0.261 2(4) 1
0.264 2(4) nm, 0-Sm-O H#fATE 68.48(12)°% 142.38(12)°
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Symmetry code: ' —x+1, —y+1, —z+1; All the hydrogen atoms were

omitted for clarity

B BCA P01 Smll)Es 1B A7 35 85
Fig.1 ORTEP representation of 1 showing the
coordination environment of Sm(lll) ion with

30% probability of thermal ellipsoids

Symmetry codes: ' x, 1+y, z; ¥ 1=x, 2—y, 1=z;  2-x, 3—y, 1-z;
N 14w, 24y, z; ¥ 14, 34y, 23 ¥ 2—x, 4—y, 1-z; Part coordination
oxygen atoms and phen ligands were omitted for clarity
B2 FAEY 1T 1,4-bda BTE T BB AL
Fig.2  Coordination modes of 1,4-bda anions in

complex 1

x2 BEEVHHIBRMER
Table 2 Selected bond lengths (nm) and angles (°) for the titled compound

Sm1-04' 0.231 8(3) Sm1-03

Sm1-07 0.251 03) Sm1-06

Sm1-05 0.240 3(3) Sm1-N2
04-Sm1-02 84.12(13) 03-Sm1-07
04-Sm1-N1 147.35(14) 02-Sm1-06'
04-Sm1-05 80.63(13) 06-Sm1-NI
05-Sm1-N1 80.51(14) 06-Sm1-05
04-Sm1-03 124.75(13) 07-Sml1-NI
04-Sm1-N2 142.54(14) 06-Sm1-03
05-Sm1-03 75.27(12) 06-Sm1-N2
05-Sm1-N2 136.73(13) 02-Sm1-07
06-Sm1-07 140.72(12) 07-Sm1-N2
N1-Sm1-N2 62.24(14)

0.241 4(3) Sm1-02 0.236 3(3)
0.236 6(4) Sm1-N1 0.261 2(4)
0.264 2(4)
135.31(12) 04-Sm1-06 72.68(14)
85.34(12) 02-Sm1-N1 92.83(13)
139.62(14) 02-Sm1-05 138.70(12)
125.22(14) 03-Sm1-N1 75.06(13)
74.00(12) 02-Sm1-03 142.38(12)
82.08(12) 02-Sm1-N2 68.43(12)
79.90(15) 04-Sm1-07 74.38(14)
70.49(11) 03-Sm1-N2 74.51(13)
116.54(14) 05-Sm1-07 68.48(12)

Symmetry transformations used to generate equivalent atoms: ' —v+1, —y+1, —z+1.
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Symmetry code: ' —x+1, —y+1, —z+1 Fig.5 Emission spectroscopy of complex 1 with excitation
Pl 3 i T RS T 0 25 LR = b at 345 nm
Z K .
Fig.3 Distorted dicapped trigonal prism formed by the

coordinating oxygen and nitrogen atoms
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Fig.4 Two-dimensional layered structure formed by
1,4-bda anions and Sm(ll) ions in 1
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