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Hydrosynthesis, Crystal Structure and Fluorescence Property of
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Abstract: A complex {[Dy (1,2-pda)y, (H,0)]-H,0}, (1,2-pda=1,2-phenyldendate ) has been prepared by hydro-
thermal synthetical method and its structure was characterized by X-ray single-crystal diffraction. The complex
belongs to monoclinic system with space group C2/c, a=2.627 18(9) nm, b=1.600 42(6) nm, ¢=0.764 41(3) nm, B=
93.389(2)°. The Dy ion is surrounded by six 1,2-pda ligands. Six pairs of 1,2-pda ligands link six adjacent Dy** ions
to form hexagon [Dy(1,2-pda)g], clusters. These hexagon clusters are further bridged together through 1,2-pda ligands
to form 3D network with (6,3) topologic structure. All 1,2-pdaligands coordinate Dy* ions in two coordination modes,
bridging/chelating-bridging pentadentate and chelating-bridging/chelating-bridging hexadentate modes. In addition,
each Dy** ion is coordinated by one water molecule. The nine-coordinated Dy** ion is in a distorted monocapped
square-antiprism coordination sphere. The luminescence spectrum of the title complex was measured at the room
temperature, and the two emission bands are at 481 and 574 nm, corresponding to the characteristic emission *F5, —

®H 5, and *Fs,—> °H 3, transitions of Dy** ion. CCDC: 669663.
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Table 1 Crystallographic data of complex {[Dy(1,2-pda);,(H,O)]- H,0},

Complex ([Dy(1.2-pda)u(HO)-H,0), || Z

Empirical formula C.sHDyOy D,/ (Mg-m”)
Formula weight 486.78 ©/ mm™

Crystal size / mm 0.25 x 0.20 x 0.15 F(000)
Temperature / K 273(2) 0/(°)
Wavelength / nm 0.071 073 Limiting indices

8

2.016

20.718

1 888

1.49~28.30

-3 =sh<s34-19<k<s21,-10sl<10

Crystal system Monoclinic Reflections collected / unique 16 236 / 3 956

Space group C2/e Reflections observed [I>20(])] 3583

a/ nm 2.627 18(9) Data / restraints / parameters 3956 /37227

b/ nm 1.600 42(6) Goodness-of-fit on £ 1.058

¢/ nm 0.764 41(3) Final R indices [I>20(])] R=0.020 0, wR,=0.053 0
B/ 93.389(2) R indices (all data) R=0.023 3, wR»=0.055 0
V [/ nm® 3.208 4(2)

£2 BEEY([Dy1,2-pda)(H,0)]-H,0}, EEEKINER
Table 2 Selected bond lengths (nm) and bond angles (°) for {[Dy(1,2-pda);,(H,O)]- H,0},

Dy(1)-0(1)
Dy(1)-0(3)#3

0.228 10(18)
0.246 46(19)

Dy(1)-0(2)#2
Dy(1)-0(4)#3

0.240 8(2)
0.249 47(19)

Dy(1)-0(3)#1
Dy(1)-0(5)

0.239 71(18)
0.238 53(18)
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Dy(1)-0(5/42 0.245 02(18)

0(1)-Dy(1)-0Q2)#2 144.26(6 0(1)-Dy(1)-0(5)
0(5)-Dy(1)-0(3)#1 68.64(6) 0(5)-Dy(1)-0(2)#2
O(1)-Dy(1)-0(7) 74.12(7) 0(5)-Dy(1)-0(7)
0()#2-Dy(1)-0(7) 141.22(6) 0(1)-Dy(1)-0(5)#2
0(3)#1-Dy(1)-0(5)#2 150.78(7) 0(2)#2-Dy(1)-0(5)#2
0(1)-Dy(1)-0(3143 127.55(7) 0(5)-Dy(1)-0(3)#3
0Q)#2-Dy(1)-0(3)#3 76.60(6) 0(7)-Dy(1)-0(3)#3
0(1)-Dy(1)-0(6)#2 87.55(8) 0(5)-Dy(1)-0(6)#2
0(2)#2-Dy(1)-0(6)#2 106.42(8) 0(7)-Dy(1)-0(6)#2
0(3)#3-Dy(1)-0(6)#2 115.16(6) 0(1)-Dy(1)-0(4)#3
0(3)#1-Dy(1)-0(4)#3 70.80(6) 0(2#2-Dy(1)-0(4)#3
0(5)#2-Dy(1)-0(4)#3 115.50(6) 0(3)#3-Dy(1)-0(4)#3

0.249 3(2) Dy(1)-0(7) 0.242 3(2)
78.73(7) 0(1)-Dy(1)-0(3)#1 74.66(7)
74.84(7) 0(3)#1-Dy(1)-02)#2 73.55(6)

135.45(7) 03)#1-Dy(1)-0(7) 133.42(7)
133.55(7) 0(5)-Dy(1)-0(5)#2 105.23(6)
77.28(6) 0(7)-Dy(1)-0(5#2 71.73(7)
151.40(7) 0(3)#1-Dy(1)-0(3)#3 104.52(6)
70.06(7) 0(5)#2-Dy(1)-0(3)#3 66.55(6)
72.18(7) 0(3)#1-Dy(1)-0(6)#2 139.32(6)
72.01(8) 0(5)#2-Dy(1)-0(6)#2 52.45(6)
80.57(7) 0(5)-Dy(1)-0(4)#3 138.00(6)
103.72(7) 0(7)-Dy(1)-0(4)#3 70.67(8)
52.15(6) 0(6)#2-Dy(1)-0(4)#3 142.63(7)

Symmetry transformations used to generate equivalent atoms: #1: —x+1/2, y+1/2, —2+3/2; #2: x, —y+1, z+1/2; #3: —x+1/2, —y+1/2, —z+2.
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Symmetry transformations used to generate equivalent atoms:
#A: —x+1/2, y+172, —z+3/2; #B: x, —y+1, z+1/2; #C: —x+1/2,
—y+1/2, —z+2
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Fig.1 Coordination environment of Dy1* ion in the title
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Scheme 1 Coordination modes of the title complex
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Fig.2  (a) Hexagon [Dy(1,2-pda)s|, clusters; (b) Structure of

(6,3) topology viewed along ¢ axis
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Fig.3 Emission spectrum of the title complex (A,=313 nm)
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