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Synthesis and Crystal Structure of a Gadolinium
2-Fluorobenzoate Complex with 1,10-Phenanthroline

LI Xia* CHU Yi-Ming
(Department of Chemistry, Capital Normal University, Beijing 100037)

Abstract: This paper reports a novel rare interesting crystal structures of gadolinium 2-fluorobenzoato (2-FBA)
complex containing 1,10-phenanthroline (phen). The two non-equivalent binuclear molecules, [Gd(2-FBA);(phen)
(CH;CH,OH)], and [Gd(2-FBA);(phen)],, exist in the asymmetric unit of the crystal. The molecular structure of [Gd
(2-FBA);(phen)(CH;CH,OH)], shows that the Gd* ion is eight-coordinated by five O atoms from five 2-FBA groups
and one O atom from one ethanol molecule and two N atoms from phen molecule. 2-FBA groups adopt monoden-
tate and bridging two coordination modes. The molecular structure of [Gd(2-FBA);(phen)], shows that the Gd* ion is
coordinated by nine atoms, seven O atoms from five 2-FBA groups and two N atoms from phen molecule. The 2-FBA

eroups link Gd* ion in chelating, bridging and chelating-bridging three coordination modes. CCDC: 273106.
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Table 1 Selected bond lengths (nm) and angles (°)

Gd(1)-0(5) 0.232 3(4) Gd(1)-02)#1 0.235 0(4) Gd(1)-0(1) 0.237 6(4)
Gd(1)-0(6)#1 0.238 0(4) Gd(1)-0(3) 0.238 3(4) Gd(1)-0(7) 0.245 0(4)
Gd(1)-N(1) 0.261 1(5) Gd(1)-N ) 0.257 3(5) Gd(2)-0(12)#2 0.233 1(4)
Gd(2)-0(10) 0.234 2(4) Gd(2)-0(11)#2 0.237 0(4) Gd(2)-0(9) 0.243 0(4)
Gd(2)-0(13) 0.246 4(4) Gd(2)- 0(8) 0.250 8(5) Gd(2)-0(12) 0.269 3(4)
Gd(2)-N(3) 0.258 2(6) Gd(2)-N(4) 0.267 2(6)

0(5)-Gd(1)-0(2)#1 75.05(16) 0(5)-Gd(1)-0(1) 78.12(15) 0(2)#1-Gd(1)-0(1) 123.09(15)

0(5)-Gd(1)-0(6)#1 121.74(14) 0(2)#1-Gd(1)-0(6)#1 80.09(16) O(1)-Gd(1)-0(6)#1 73.07(15)

0(5)-Gd(1)-0(3) 83.88(15) 0(2)#1-Gd(1)-0(3) 85.04(15) 0(1)-Gd(1)-0(3) 140.10(15)

0(6)#1-Gd(1)-0(3) 145.01(15) 0(5)-Gd(1)-0(7) 143.82(15) 0Q2)#1-Gd(1)-0(7) 75.50(15)

0(1)-Gd(1)-0(7) 136.56(15) 0(6)#1-Gd(1)-0(7) 72.59(14) 0(3)-Gd(1)-0(7) 73.08(15)

N(2)-Gd(1)-N(1) 63.21(9) 0(12)#2-Gd(2)-0(10) 77.74(16) 0(12)#2-Gd(2)-0(11)#2 73.66(15)

0(10)-Gd(2)-O(11)#2 135.12(14) 0(12)#2-Gd(2)-0(9) 144.00(16) 0(10)-Gd(2)-0(9) 75.51(16)

O(11)#2-Gd(2)-0(9) 141.87(16) 0(12)#2-Gd(2)-0(13) 123.53(15) 0(10)-Gd(2)-0(13) 87.71(16)

O(11)#2-Gd(2)-0(13) 80.34(16) 0(9)-Gd(2)-0(13) 79.05(15) 0(12)#2-Gd(2)-0(8) 155.24(16)

0(10)-Gd(2)-0(8) 125.68(16) 0(11)#2-Gd(2)-0(8) 90.60(16) 0(9)-Gd(2)-0(8) 52.25(15)

0(13)-Gd(2)-0(8) 70.46(16) 0O(12)#2-Gd(2)-0(12) 74.80(16) 0(10)-Gd(2)-0(12) 66.30(14)

O(11)#2-Gd(2)-0(12) 73.21(14) 0(9)-Gd(2)-0(12) 114.66(14) 0(13)-Gd(2)-0(12) 49.73(14)

0(8)-Gd(2)-0(12) 119.51(15) N(3)-Gd(2)-N(4) 61.6(2)
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Fig.1  Molecular structure of the title complex
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Fig.2 Packing of the complex in a cell
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Fig.3 Coordination geometry of Gd* ion in the

title complex
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