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Two Coordination Polymers with 3D stp Topology {[Ln,(pda);(H,O).]-2H,0},
(Ln=Nd, La)
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(College of Chemistry and Chemical Engineering, Fujian Normal University, Fuzhou 350007, China)

Abstract: Two isomorphous coordination polymers, {[Ln, (pda); (H,0),) -2H,0}, (Ln=Nd (1), La (2)), have been
hydrothermally synthesized by reaction of rare-earth oxides and o-phenylenediacetic acid (H,pda). The two
compounds have been characterized by X-ray single-crystal diffraction, infrared spectroscopy, fluorescence
spectroscopy and TG analysis. Crystal structure determination shows that both two compounds crystallized in
monoclinic, space group C2/c. Crystallographic parameters for complex 1, ¢=2.629 06 (18) nm, b=1.61172 (11) nm,
¢=0.783 27(5) nm, 8=93.173(5)°, V=3.313 9(4) nm*, Z=4, F(000)=1 840, u=3.173 mm™, D,=1.878 g-cm~, R,=0.022
6, wR,=0.060 9; complex 2, a=2.627 1(14) nm, b=1.614 9(8) nm, ¢=0.796 6(4) nm, B=92.850(9)°, V=3.313 9(4)
nm?®, Z=4, F(000)=1 816, ©=2.570 mm~, D,=1.823 g -cm =, R,=0.0466, wR,=0.1416. In the two compounds,
neighboring lanthanide ions are connected by o-phenylenediacetate to form 3D networks with stp topology. TG and

FL analysis indicate that both compounds have good thermal stability and compound 2 exhibits emission in the solid

state at room temperature. CCDC: 953279, 1; 952811, 2.
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1.2.1  {[Ndy(pda)y(H,0),] 2H,0},(1) A 1

¥ Nd,0; (0.168 g, 0.5 mmol), £B K —. 2. & (H,pda,
0.097 g, 0.5 mmol), H,0(10mL)i& &4 1 30 min, A5
W T HA RV M RS RN R A
TR BB AR E] 170 ¢, IFHRRSE 3 d,
SRIG LA 5 °C-h By B R ) 5 0, 2 U8 O U A5 2
EY 1 ARG . 2 34%), TR
HA BT . IH5EAE (%) C,56.15;H,4.68;N,17.24 , 5%
WA (%) C,55.87;H,5.01;N,17.83, IR(solid KBrpellet,
viem™):3 592s,3 341s,1 564s,1 414s, 1 268s,1 210s,
948m, 868w, 725s,693m,648m,623s,573w,
1.2.2  {[Lay(pda)s(H,0),]- 2H,0},(2) ¥ 5 1k

&Y 2 AT 1A BAREL, (L La0,
(0.163 g,0.5 mmol)f& ¥ Nd,05, 15 2| JC A AR b 1A,
(77 2 28%) , TG R A HTHE 5N I RAE(%) . C,
56.15;H.,4.68;N,17.24, SE MK (%) : C,55.87;H, 5.01;
N,17.83, IR (solid KBr pellet, »/cm™):3593s,3350s,
1563s,1 403s,1 268s,1 210m,979m,947w, 860m,
724s,691m,647m,623m, 574w,
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/N FRIKAEIE , AW b i SR T Aebr th Be T
ST, SR AR BRI ) [ T TR 7 S i e/
TIRBABIE , GRS R R JT RN w=o(F )+
(APP+BPT(TE &%) 1.A=0.035 4,B=11.15;ft. 5% 2.A4=
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#1LEEY 1 RIS TR 2,

CCDC: 953279, 1; 952811, 2,
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Table 1 Crystallographic data for compound 1 and 2

1 2
Formula C3HuNdyOy6 CyHspLa046
Formula weight 937.04 926.38
Crystal system Monoclinic Monoclinic
Space group C2/c C2/e
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Continued Table 1

a/ nm 2.629 06(18) 2.627 1(14)

b/ nm 1.611 72(11) 1.614 9(8)

¢/ nm 0.783 27(5) 0.796 6(4)

B/(° 93.173(5) 92.850(9)

V/nm? 3.313 9(4) 3.375(3)

A 4 4

D./ (g-em™) 1.878 1.823

M/ mm™ 3.173 2.570

F(000) 1 840 1816

0 range / (°) 2.53,25 2.52,27.51

Index ranges -30~31; -19~19; -9~9 -33~29; -20~20; -10~10

R 0.017 5 0.050 5

Reflens collected 10 357 13 315

Unique reflens 2912 3837

Observed reflens 2738 3452

Parameters 219 218

GOOF 1.053 1.055

R/wR, [I>20(1)]

0.022 6/0.060 9

0.046 6/0.141 6

R=(F-IF)/IF); wR={[w(F,~F.

F2Ww(F.

}lfz

2 HAEVIWNEZEKOmMEZER(C)
Table 2 Selected bond lengths(nm) and bond angles(°) of compound 1

Nd(1)-0(3A) 0.236 3(2) Nd(1)-0(5A) 0.245 7(2) Nd(1)-0(2B) 0.246 9(2)
Nd(1)-0(4) 0.249 7(2) Nd(1)-0(7) 0.251 2(2) Nd(1)-0(5) 0.252 3(2)
Nd(1)-0(2C) 0.253 9(2) Nd(1)-0(1C) 0.255 8(2) Nd(1)-0(6) 0.256 3(3)
0(3A)-Nd(1)-0(5A) 78.63(8) 0(3A)-Nd(1)-0(2B) 74.07(9) 0(5A)-Nd(1)-0(2B) 69.31(8)
0(3A)-Nd(1)-0(4) 142.87(8) 0(5A)-Nd(1)-0(4) 74.26(8) 0(2B)-Nd(1)-0(4) 72.85(8)
O(3A)-Nd(1)-0(7) 75.7009) 0(5A)-Nd(1)-0(7) 136.11(9) 0(2B)-Nd(1)-0(7) 133.67(9)
0(4)-Nd(1)-0(7) 140.95(8) 0(3A)-Nd(1)-0(5) 134.11(8) O(5A)-Nd(1)-0(5) 104.63(8)
0(2B)-Nd(1)-0(5) 150.79(8) 0(4)-Nd(1)-0(5) 78.00(8) 0(7)-Nd(1)-0(5) 71.12(9)
0(3A)-Nd(1)-0(2C) 127.36(8) 0(5A)-Nd(1)-0(2C) 151.47(8) 0(2B)-Nd(1)-0(2C) 103.90(8)
0(4)-Nd(1)-0(2C) 77.27(8) 0(7)-Nd(1)-0(2C) 69.14(8) 0(5)-Nd(1)-0(2C) 67.20(8)
O(3A)-Nd(1)-0(1C) 81.41(9) 0(5A)-Nd(1)-0(1C) 138.92(8) 0(2B)-Nd(1)-0(1C) 70.81(8)
0(4)-Nd(1)-0(1C) 102.95(9) 0(7)-Nd(1)-0(1C) 70.63(9) 0(5)-Nd(1)-0(1C) 114.98(8)
0(2€)-Nd(1)-0(1C) 50.80(8) 0(3A)-Nd(1)-0(6) 89.38(9) O(5A)-Nd(1)-0(6) 72.61(8)
0(2B)-Nd(1)-0(6) 140.68(8) 0(4)-Nd(1)-0(6) 105.93(9) 0(7)-Nd(1)-0(6) 72.09(10)
0(5)-Nd(1)-0(6) 50.84(8) 0(2€)-Nd(1)-0(6) 114.28(8) 0(1C)-Nd(1)-0(6) 142.72(9)

Symmetry codes: A: x,—y+1, z=1/2; B: —x+1/2, —=y+1/2, —z; C: —x+1/2, y+1/2, —2+1/2

Bl fAL S8, AR ST IR &P 1 BSR4
%, ZAB YRR ORI EE N&E TR
I =AW 2K 451

s 1 R, AW 1 SRR XS FR T T A
T NAE T, 1.5 4 pda® B 1 A48 K 4 7

2 HRSUE
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X-HH R AT AR o T AR R, a1
2 B2 T RN R C2/e 2T, ENE T 5



%4

BRI AR . A H stp = 4E#0 FMY L AFE 1007 2R 5 ¥ {[ Lng(pda)y(H,0),] - 2H,0),(Ln=Nd , La) 789

Symmetry codes: A: x,—y+1, z=1/2; B: —x+1/2, —y+1/2, —z; C: —x+1/2, y+1/2, —z+1/2; D: —x+1/2, y=1/2, —z+1/2 E: x,—y+1, z+1/2; F: —x, y, —z+1/2;

Some of H atoms are omitted for clarity

K1 Aba® 1 Nd> & T B Be A 3658

Fig.1 Coordination environments for Nd*ion in 1
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IR B2k 0.410 4 nm), L1 BLARTT b il )7 1) 34 42 4
&8 1D HEIE B 2D JZ IR 4544 (FH 4B E% 18] 19 Nd -+ Nd [i1]
BB R 0.784 0 nm), )5 L2 BLRIE o il 7 )
Ha AHAR 2D J2 HE Y B 3D I 45 25 K4 (AH 4B J2 2Z 8] 11
Nd---Nd [8] 55 %5 85 25 4 0.942 3 nm),,

2 L1 $E N&B I 2D i
Fig.2 D layer formed by L1 connecting neighboring Nd**
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3 12 %4 2D FHTE L 3D 454
Fig.3 2D layer further extend to 3D structure through .2

x3 UEMBHSREKNERLKE
Table 3 Hydrogen bond lengths and angles in 1

D-H--A d(D-H) / nm d(H-+A) / nm d(D---A) / nm £ (DHA) / (°)
07-HTc...04E 0.084 0 0.196 9 0.279 8 169.00
07-H7d...01W 0.084 0 0.192 2 0.274 0 164.53

01W-HIWa---O1A 0.084 1 0.231 9 0.290 9 127.57

Symmetry code: A: x, —y+1, z—1/2; E: x, —y+1, 2+1/2

WK NP B FER A 6 MK 8 D 07-HTe O4E(E: », —y+1, 2+1/2) ZHIHH
pda> FCARFE L 1 A 4 IS A, WSS EEEHR 0.279 8 nm,07-H7d---O1W Z [H] i Z R
A AL W B 4 7R 19 stp M RU AR AN RO 25 2548 B8 B 0.274 0 nm,01W-HI1Wa---O1A (A: x, —y+1, z—
KBTS 0 (44.6):(4°.6%,, L& 1 A1 3 A 12)ZMAEMEEN 0.274 0 nm X E L5

K4 ALY 1A 2 0 stp AN 1A
Fig.4  stp-topology diagram for 1 and 2
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45 v, (COO) WML, 7 1 414(1)F1 1 403 em™(2)4k
(14 W5 WA 06 U g T 35 19 % R A 4 0 (COO) M i i
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Fig.5 TG curves of compounds
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Fig.6 Emission spectra for ligand and 2 in the solid state
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