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Synthesis and Crystal Structure of Two Lanthanide Coordination
Polymers with 2-(1H-1,2,4-Triazol-1-yl)acetate
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Abstract: Two lanthanide coordination polymers [Gd (L);H,0], (1) and [Nd (L);H,O], (2) were hydrothermally
synthesized by reaction of flexible nitrogen-containing carboxylate ligand 2-(1H-1,2,4-triazol-1-yl)acetic acid (HL)

with lanthanide oxides and characterized by elemental analysis, IR and single crystal X-ray diffraction structure

analysis. The crystal structures showed that two complexes belong to triclinic, space group P1 with 1D chain
structure. The crystallographic data of complex 1: @=0.882 41(13) nm, 5=0.986 58(14) nm, ¢=1.100 81(16) nm,
a=81.352(2)°, B=87.168(2)°, y=76.563(2)°, Z=2, R=0.035 8, wR,=0.065 3; the crystallographic data of complex 2:
a=0.88241(13) nm, 6=0.986 58(14) nm, ¢=1.100 81(16) nm, a=81.352(2)°, B=87.168(2)°, y=76.563(2)°, Z=2, R=

0.026 8, wR,=0.0602. CCDC: 703672, 1; 703673, 2.
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1.1 ER&E®[G(L)H,0], K&K

¥ & AR 2 HL (0.038 1 g,0.3 mmol), Gd,05
(0.018 1 g,0.05 mmol) Fl 5 B (6 mL) iR & % W
B TEB RN ET T 140 C&M T RN 3 d, 4
JEVHI B E R, BRI AR IR, IBOR 409%;
Anal. Caled for C,H,GAN,O; (%):C 26.04,H 2.55,N
22.77 ;found(%): C 26.12,H 2.45 N 22.71,

1.2 E&W[Nd(L)H,0], BE& K

W & B K 2 HL (0.038 1 g,0.3 mmol),Nd,O5
(0.0168 g,0.05 mmol) FI 5 NEE (6 mL) TR 51 K
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JEVR N R R, RIS B AR SR, IR 409%;
Anal. Caled for C,H NANO, (%):C 26.66,H 2.61,N
23.32(%) :found(%): C 26.74 ,H 2.52,N 23.28,
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Table 1 Crystallographic data of complexes 1 and 2

Compound
Empirical formula
Formular weight
Crystal size / mm
Crystal system
Space group

a/ nm

b/ nm

¢/ nm

al()

BI1()

v/ ()

V/nm?

A

D,/ (grem™)

A/ nm
Temperature / K
6 range / (°)
Collected reflections
Unique reflections
Observed reflection (R;,)
F(000)

e/ mm™

R\, wR,

1
CpHuGAN,O,
553.57
0.20%0.04x0.03
Triclinic

Il

0.882 41(13)
0.986 58(14)
1.100 81(16)
81.352(2)
87.168(2)
76.563(2)
921.4(2

2

1.995

0.071 073
293(2)
2.14~25.12

4 680

3 240

2765 (0.031)
538

3.658

0.035 8, 0.065 3

2
CpHuNdN,O;
540.56
0.21x0.05%0.03
Triclinic

P1

0.882 41(13)
0.986 58(14)
1.100 81(16)
81.352(2)
87.168(2)
76.563(2)
921.4(2)

2

1.948

0.071 073
293(2)
1.87~25.00
4622

3189

3062 (0.024)
530

2.876

0.026 8, 0.060 2
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Table 2 Selected bond lengths (nm) and bond angles (°) of complexes 1 and 2
1

Gd(1)-0(1W) 0.238 2(4) Gd(1)-0(1) 0.243 0(4) Gd(1)-0(2) 0.254 8(4)

Gd(1)-0(3) 0.248 2(3) Gd(1)-0(4) 0.255 2(4) Gd(1)-0(5) 0.238 6(4)

Gd(1)-0(3)" 0.240 8(4) Gd(1)-0(6)" 0.242 4(4) Gd(1)-N3)” 0.255 1(5)
O(1W)-Gd(1)-0(5) 77.47(14) O(1W)-Gd(1)-0(3)" 139.63(14) 0(5)-Gd(1)-0(3)" 72.96(13)
O(1W)-Gd(1)-0(6)" 144.32(14) 0(5)-Gd(1)-0(6)" 138.20(13) 0(3)"-Gd(1)-0(6)" 70.07(13)
O(1W)-Gd(1)-0(1) 79.53(14) 0(5)-Gd(1)-0(1) 133.64(13) 0(3)"-Gd(1)-0(1) 101.78(13)
0(6)"-Gd(1)-0(1) 73.60(14) 0(1W)-Gd(1)-0(3) 125.64(14) 0(5)-Gd(1)-0(3) 77.64(12)
0(3)"-Gd(1)-0(3) 73.73(13) 0(6)"-Gd(1)-0(3) 73.94(13) 0(1)-Gd(1)-0(3) 146.68(13)
O(1W)-Gd(1)-0(2) 74.52(14) 0(5)-Gd(1)-0(2) 83.04(13) 0(3)"-Gd(1)-0(2) 75.16(12)
0(6)"-Gd(1)-0(2) 105.27(13) 0(1)-Gd(1)-0(2) 52.08(13) 0(3)-Gd(1)-0(2) 147.01(12)
O(1W)-Gd(1)-N(3)? 77.28(15) 0(5)-Gd(1)-N(3)* 137.71(14) 0(3)"-Gd(1)-N(3)"” 142.30(13)
0(6)"-Gd(1)-N(3)* 72.74(14) 0(1)-Gd(1)-N(3)* 73.00(14) 0(3)-Gd(1)-N(3)? 90.41(13)
0(2)-Gd(1)-N(3)* 121.39(14) O(1W)-Gd(1)-0(4) 74.69(14) 0(5)-Gd(1)-0(4) 71.26(13)
0(3)"-Gd(1)-0(4) 119.17(13) 0(6)"-Gd(1)-0(4) 111.32(13) 0(1)-Gd(1)-0(4) 138.23(14)
0(3)-Gd(1)-0(4) 51.68(12) 0(2)-Gd(1)-0(4) 143.35(12) N3)2-Gd(1)-0(4) 69.65(14)

2

Nd(1)-0(1) 0.245 7(3) Nd(1)-0(1W) 0.243 9(3) Nd(1)-0(2) 0.257 3(3)

Nd(1)-0(3) 0.252 1(2) Nd(1)-0(4) 0.257 4(3) Nd(1)-0(5) 0.241 7(3)

Nd(1)-0(3)" 0.243 7(3) Nd(1)-0(6)*! 0.246 5(3) Nd(1)-N3)? 0.257 9(3)
O(1)-Nd(1)-0(1W) 78.67(10) O(1)-Nd(1)-0(2) 51.33(10) O(1)-Nd(1)-0(3) 146.65(9)
O(1)-Nd(1)-0(4) 137.73(10) O(1)-Nd(1)-0(5) 134.12(9) O(1)-Nd(1)-0(3)" 102.36(9)
O(1)-Nd(1)-0(6)" 74.94(10) O(1)-Nd(1)-N(3)"? 72.92(10) O(1W)-Nd(1)-0(2) 74.65(9)
O(1W)-Nd(1)-0(3) 125.71(10) O(1W)-Nd(1)-0(4) 75.26(10) O(1W)-Nd(1)-0(5) 78.19(10)
O(1W)-Nd(1)-0(3)" 140.47(9) 0(1W)-Nd(1)-0(6)" 144.60(10) O(1W)-Nd(1)-N(3)* 77.04(10)
0(2)-Nd(1)-0(3) 148.07(9) 0(2)-Nd(1)-0(4) 144.47(9) 0(2)-Nd(1)-0(5) 84.43(9)
0(2)-Nd(1)-0(3)" 75.85(9) 0(2)-Nd(1)-0(6)" 105.36(9) 0(2)-Nd(1)-N(3)? 120.90(10)
0(3)-Nd(1)-0(4) 51.07(9) 0(3)-Nd(1)-0(5) 77.54(8) 0(3)-Nd(1)-0(3)" 73.84(9)
0(3)-Nd(1)-0(6)" 72.80(10) 0(3)-Nd(1)-N(3)* 89.62(10) 0(4)-Nd(1)-0(5) 71.27(9)
0(3)"-Nd(1)-0(4) 118.93(9) 0(4)-Nd(1)-0(6)" 110.10(9) 0(4)-Nd(1)-N(3)? 69.20(10)
0(3)"-Nd(1)-0(5) 73.28(9) 0(5)-Nd(1)-0(6)" 137.16(10) 0(5)-Nd(1)-N(3)? 137.39(10)
0(3)"-Nd(1)-0(6)" 69.25(10) 0(3"-Nd(1)-N(3)” 141.72(10) 0(6)"-Nd(1)-N(3)" 72.95(10)

Symmetry codes: * —x+1, —y, —z; # —x+1, —y, —z+1.
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(ST 55 Table 3 Distances and angles of hydrogen bonding
Fig.1 Coordination environment around Gd(lll) in 1 for complexes 1 and 2
(hydrogen atoms omitted for clarity) e Distance Angle
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Fig.4 2D network of 1 along bc¢ plane with hydrogen bonds
indicated by dashed lines

P2 WK LA EC AL X
Fig.2 Coordination mode of ligand L
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Fig.3 1D chain structure of 1 with hydrogen atoms Fig.5 Crystal packing structure of complex 1 along ¢ axis

omitted for clarity with hydrogen bonds indicated by dashed lines
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