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Synthesis, Crystal Structure and Fluorescence Spectrum of Rare Earth(l) Complexes
with p-Hydroxyphenylacetic Acid and 1,10-Phenanthroline
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Abstract: Five rare earth complexes [RE(HPAA);(phen),]-2H,0 (RE=Eu (1), Th (2), Dy (3), Yb (4), [ Yb(HPAA),(H,0),
(phen),](HPAA) -(HHPAA) -2H,0 (5), HHPAA =p-hydroxyphenylacetic acid, CsHgO3; phen=1,10-phenanthroline),
were synthesized and characterized by elemental analysis, infrared spectra, thermogravimetry-derivative
thermogravimetry (TG-DTG) and X-ray powder diffraction. The crystal structure of complex 5 was determined by
single crystal X-ray diffraction method. The complex, CssHs;YbN,Oy6, crystallizes in the triclinic system, space group
P2,/c, with cell parameters: a=2.206 52(3) nm, b=1.368 76(2) nm, ¢=1.754 14(2) nm, 8=101.167(1)°, cell volume:
V=5.197 54(12) nm®, number of molecules inside the cell: Z=4, relative molecular mass: M,=1210.06. The excitation
and emission spectra of the complexes 1, 2, 3 were investigated. The luminescence behaviors probably results from

the ligand-sensitized metal-centered emission. CCDC: 773376.
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Table 1 Crystal data of the complex 5

TIPS, Bl & Y a Bk 22 I F R1=0.038 6, wR =
0.063 3, FZ RS EHE S T3 1, F 20 B Fn g
T 2,

CCDC 773376,

Empirical formula CssHssN,OsYb Absorption coefficient / mm™ 1.876

Formula weight 1211.06 Crystal size / mm 0.071x0.069x0.046
T/K 296(2) Crystal color Colorless
Crystal system Triclinic F(000) 2 456

Space group P2/c Reflections collected 84 625

a/ nm 2.206 52(3) Unique reflections 12 001

b / nm 1.368 76(2) Observable reflections 5976

¢/ nm 1.754 14(2) Orivy O 1 () 1.90, 27.58
B/ 101.167(1) Goodness-of-fit (on F?) 0.671

V/nm? 5.197 54(12) Apos Dpin ! (€-nm™) 1051, -1 197
A 4 Ry, wR, (I>20 (1)) 0.038 6, 0.063 3
D,/ (g-cm™) 1.548 Ry, wR; (all data) 0.095 7, 0.073 5
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Table 2 Selected bond distances (nm) and bond angles (°) of the complex 5

Yb-02W) 0.224 3(3) Yb-0(1W) 0.229 7(3) Yb-N(2) 0.249 4(3)
Yb-0(1) 0.227 5(3) Yb-N(4) 0.246 3(3) Yb-N(3) 0.252 7(4)
Yb-0(4) 0.229 1(3) Yb-N(1) 0.247 4(4)
02W)-Yb-0(1) 140.78(11) 0(1)-Yb-N(1) 111.04(11) 0(1)-Yb-N(3) 70.83(11)
02W)-Yb-0(4) 74.76(10) O(4)-Yb-N(1) 72.16(11) 0(4)-Yb-N(3) 121.03(11)
0(1)-Yb-0(4) 143.07(10) O(1W)-Yb-N(1) 75.54(12) O(1W)-Yb-N(3) 82.90(12)
02W)-Yb-0(1W) 74.78(12) N(4)-Yb-N(1) 136.77(12) N(4)-Yb-N(3) 65.88(12)
0(1)-Yb-0(1W) 76.51(10) 02W)-Yb-N(2) 145.90(12) N(1)-Yb-N(3) 156.95(12)
0(4)-Yb-0(1W) 136.23(11) 0(1)-Yb-N(2) 71.44(11) N(2)-Yb-N(3) 132.65(12)
0(2W)-Yb-N(4) 108.27(12) 0(4)-Yb-N(2) 77.53(10) 0(2)-C(8)-0(1) 123.6(4)
0(1)-Yh-N(4) 82.75(11) O(1W)-Yb-N(2) 114.55(12) 0(5)-C(16)-0(4) 123.5(4)
0(4)-Yh-N(4) 73.39(11) N(4)-Yb-N(2) 81.96(12) 0(8)-C(24)-0(7) 122.3(5)
O(1W)-Yh-N(4) 146.88(12) N(l) Yb-N(2) 65.79(13) 0(10)-C(32)-0(11) 123.3(5)
02W)-Yb-N(1) 86.90(12) 02W)-Yb-N(3) 79.57(11)
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Fig.1 XRD of complexes 1, 2, 3, 4
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Table 3 Hydrogen bond data of the complex 5

D-H--A d(D-H) / nm d(H--A) / nm d(D---A) / nm £ (DHA) / (%)
0(9)-H(9A)--- O(7)#1 0.082 0.178 0.260 1(5) 177.0
0(12)-H(124)---O(5)#2 0.082 0.190 0.272 4(5) 1787
O(1W)-H(1WA)---0(2) 0.083 6(18) 0.181(2) 0.261 5(4) 160(5)
02W)-H2WA)---0(8) 0.084 1(18) 0.180 5(18) 0.263 1(4) 167(4)
0Q2W)-HQ2WB)---0(5) 0.082 1(18) 0.180(2) 0.259 1(4) 161(4)
O(1W)-H(1WB)---0(7) 0.083 0(18) 0.189 7(19) 0271 8(4) 170(5)
0(3)-H(3B)---0(4W) 0.082 0.187 0.268 4(6) 177.1
0(A4W)-H@AWB)--- 0943 0.085 0.195 0.279 5(5) 167.9
0(BW)-HBWB)---0(2) 0.085 0.196 0.280 2(5) 168.4
0(BW)-HBWA)---0(2)#4 0.085 0216 0.299 6(6) 169.8
O(11)-H(11B)---O(8)#5 0.096(5) 0.167(5) 0.261 0(4) 167(4)
0(AW)-HEAWA)---O3W)#5 0.085 0.191 0.274 9(6) 169.8
0(6)-H(6B)---0(10) 0.082 0.190 0.272 2(5) 178.4

Symmetry codes: #1: x, —y—1/2, 2=1/2; #2: x, —=y+1/2, z=1/2; #3: x, —y+1/2, z+1/2: #4: —x, -y, —z+1: #5: x, y+1, z

K4 EEY S KD T HEBUA
Fig.4 Packing plot of the complex 5
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Fig.5 TG-DTG curves of complex 4

Weight / %

0

100 200 300 400 500 600 700 8062'
Temperature / 'C

K6 AP SH TG-DTG Mk
Fig.6 TG-DTG curve of complex 5
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309 nm) curves of p-hydroxyphenylacetic acid
and 1,10-phenanthroline
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Fig.8 Excitation and emission curves of the complex 1
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