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Synthesis and Structure of Lanthanide Complexes with 4,4’-dicarboxybiphenyl Sulfone

ZHUANG Wen-Juan ZHENG Xiang-Jun® SUN Hao-Ling JIN Lin-Pei*
(College of Chemistry, Beijing Normal University, Beijing 100875)

Abstract: Three new lanthanide complexes with semi-rigid V-shape 4,4’ -dicarboxybiphenyl sulfone, [Nd,(dbsf);
(DMF),5 (H,0),55] - 1.25DMF -0.5MeOH (1), [Yb, (dbsf); (H,0),] -1.5H,0 (2) and [Er,(dbsf); (H,0),] -0.75H,0 (3)
(H,dbsf=4,4" -dicarboxybiphenyl sulfone, DMF=N,N-dimethyl formamide, MeOH=methanol) were synthesized and
characterized by X-ray diffraction single-crystal structural analysis. The crystal structures show that complex 1 is
composed of 3D lanthanide-organic framework (LnOF) with 1D channels, in which uncoordinated DMF and
MeOH molecules are filled; while the complexes 2 and 3 have 3D LnOFs with cavities, in which lattice water

molecules are located. Their formation and structural characteristics are possibly due to the semi-rigid V-shape

ligand Hodbsf and lanthanide contraction effect. CCDC: 683617, 1; 683618, 2; 683619, 3.
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(1), [Ln,(dbsf); - (H,0),] - nH,0 (Ln=Yb,n=1.50 (2);Er,
n=0.75 (3)).
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1.2.1  [Ndy(dbsf)(DMF),5(H,0),75]1.25DMF -

0.5MeOH (1)14 1
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Table 1 Crystal data and structure parameters for the complexes 1~3

Complex 1

Empirical formula CssHsiN350Ndy027553
Formular weight 1 504.66

T/K 294(2)

Wavelength / nm 0.071 073

Crystal system Triclinic

Space group Pl

a/ nm 1.488 3(3)

b/ nm 1.679 5(4)

2 3
CaH3102155:Yh, CisHas0E 2007595
1321.93 1 296.86

294(2) 294(2)

0.071 073 0.071 073
Triclinic Triclinic

Pl Pl

1.258 9(1) 1.261 4(1)
1.270 2(1) 1.270 7(1)
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2k 1
¢/ nm
al()
B1()
v/ ()
V /o’
A
D,/ (Mg-m™)
p/ mm!
F(000)
Reflections collected / unique (R;,)
Reflections observed [I>20(1)]
Data / restraints / parameters
Goodness-of-fit
Final R indices [I>207(1)]
R indices (all data)

1.749 0(4)
93.192(4)

114.063(3)

103.782(4)

3.819 0(14)

2

1.308

1.491

1509

19 523 / 13 345 (0.034 6)
7954

13 345 / 763 / 998

1.064

R:=0.061 6, wR=0.155 1

R=0.120 0, wR=0.197 2

1.758 9(2) 1.763 6(2)
101.382(1) 101.474(1)

94.941(1) 94.904(2)

117.694(1) 117.645(1)

2.380 6(4) 2.402 1(4)

2 2

1.837 1.793

4.101 3.678

1286 1263

12269 / 8 363 (0.029 1) 123 00 / 8 411 (0.022 5)
6 500 6 898

8363 /24 / 640 8411/24 /645

1.1 1.092

R=0.034 4, wR,=0.086 2 R:=0.027 9, wR=0.081 9
R1=0.053 6, wR=0.096 0 R1=0.039 9, wR,=0.089 9

Fx2 BEYI-3HEBBAEK
Table 2 Selected bond distances (nm) of the complexes 1~3

Complex 1
Nd(1)-0(1) 0.246 1(6) Nd(1)-0(20) 0.247 0(7) Nd(2)-0(22) 0.250 1(9)
Nd(1)-0(7) 0.272 6(6) Nd(1)-0(2)#1 0.240 6(7) Nd(2)-O(6)#2 0.242 7(8)
Nd(1)-0(8) 0.250 4(7) Nd(1)-O(7)#1 0.242 8(7) Nd(2)-O(11)#3 0.243 5(7)
Nd(1)-0(13) 0.253 5(6) Nd(2)-0(5) 0.249 0(7) Nd(2)-0(12)#4 0.245 5(7)
Nd(1)-O(14) 0.250 6(7) Nd(2)-0(6) 0.279 1(7) Nd(2)-O(17)#5 0.249 8(7)
Nd(1)-0(19) 0.250 6(7) Nd(2)-0(21) 0.249 2(10) Nd(2)-O(18)#5 0.257 4(7)

Complex 2
Yh(1)-0(1) 0.223 5(5) Yh(1)-0(6)#1 0.221 7(5) Yh(2)-O(12)#2 0.227 1(5)
Yh(1)-0(7) 0.233 0(5) Yh(1)-O(11)#2 0.222 8(5) Yh(2)-0(14)#6 0.228 2(5)
Yh(1)-0(19) 0.234 0(5) Yb(2)-0(8) 0.219 3(5) Yh(2)-0(17)#7 0.231 7(5)
Yh(1)-0(2)#3 0.227 2(5) Yh(2)-0(13) 0.223 1(5) Yh(2)-0(18)#5 0.222 9(5)
Yb(1)-0(5)#4 0.229 8(5) Yh(2)-0(20) 0.236 8(6) Yb(2)-O(18)#7 0.285 0(5)

Complex 3
Er(1)-0(1) 0.226 3(4) Exr(1)-0(6)#1 0.223 6(4) Er(2)-0(11)#2 0.229 4(4)
Er(1)-0(7) 0.235 4(4) Exr(1)-0(12)#2 0.225 1(4) Er(2)-0(14)#6 0.230 9(4)
Er(1)-0(19) 0.236 2(5) Er(2)-0(8) 0.221 4(4) Er(2)-0(17)#7 0.235 0(4)
Er(1)-02)#3 0.230 2(4) Er(2)-0(13) 0.226 0(4) Er(2)-0(18)#5 0.226 3(4)
Er(1)-0(5)#4 0.232 4(4) Er(2)-0(20) 0.239 8(5) Er(2)-0(18)#7 0.279 7(4)

1: #1: =42, —y, —z+1; #2: —x+2, —y+1, —z+2; #3: —x+2, —y, —z+2; #4: x, y+1, 23 #5: —x+1, —y+1, —z+1; 2: #1: —x, —y+1, —242;

#2: x, y—1, z; #3: —x+1, —y+1, —242; #4: x+1, y, z; #5: —a+1, —y, —z+1; #6: —x+1, —y+1, —z+1; #7: x, y+1, z; 3: #1: —x+1, —y+2,

—z+ 15 #2: x, y-1, 25 #3042, —y42, —z+1; #4: x4 1, y, 25 #5: w42, —y+1, —z; #O6: —a+2, —y+2, —z; #7: x, y+1, 2.
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M ¢ Bl D7 1] DU A% 58 0w A7 3K B Ok | 4030 A 1 A%
Z I EAT BRI A5 B T LAAE = 4k 1 HEBLIE B B
T 4K ITEALIE (K 2 46 & a), DMF 531 K43
F R RSy F LR A LA T, ALIERSFZ R 0.96

nmx0.72 nm,

Symmetry code: a: —x+2, —y, —z+1; b: —x+2, —y+1, —z+2; ¢: —a+2,

-y, —z+2; d: x, y+1, z; e —x+1, —y+1, —z+1

1 BCEY 1PN B I PR
Fig.1 Coordination environment of Nd* ions in complex 1
(ellipsoid probability 30%, hydrogen atoms are
omitted)
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Scheme 1 Coordination modes of ligand dbsf in

Scheme 1

complexes 1~3
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(a) Space-filling model of the 1D channel; (b) tetranuclear unit as a building block
2 b Bhorm BLa W 1B B A —4EALIE i) 2 B A DL LA
Fig.2 3D metal-organic framework of complex 1 with 1D channel (DMF, MeOH and H,0O molecules are omitted for clarity)
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Symmetry code: A: x, y—1, z; B: x+1, v, z; C: —x, —=y+1, —242;

D: —x+1, —y+1, —z+2; E: —x+1, -y, —z+1; F: —x+1, —=y+1, —z+1;

G:x, y+1, z %%%iﬁﬁ
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