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Novel 1D Chain Coordination Polymer Constructed by Neodymium(l and

Natrium(I) with 1,2-Phenylenedioxydiacetic Acid

XU Li-Juan
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(Department of Chemistry, Capital Normal University, Beijing 100048)

Abstract: A complex [NaNd (BDOA),(H,0),] -4H,0 (BDOA =1,2-phenylenedioxydiacetate ) has been prepared by
solvent method. The title complex was characterized by X-ray single-crystal diffraction. The complex belongs to
triclinic system with space group P1, a=0.874 090(10) nm, 5=1.230 49(2) nm, ¢=1.270 79(2) nm, a=76.039 0(10)°,
B=78.2850(10)°, y=84.489 0(10)°, V=1.297 21(3) nm’, Z=2, F(000)=726, R,=0.023 4, wR,=0.056 7. Two kinds of

centers metal ions Nd** and Na* ions are in the complex. Metal ions are connected into a 1D chain through water

oxygen atoms, tridentate caboxylate oxygen and bidentate caboxylate oxygen atoms. Each Nd** ion is coordinated by

four caboxylate oxygen atoms, four ether oxygen atoms from two BDOA ligands and two water molecules. The Na* is

coordinated by four carboxylate oxygen atoms and two water molecules. The adjacent 1D chains are connected by

hydrogen bonds and -7 stacking interactions into 3D supramolecular structure. CCDC: 727094.

Key words: neodymium complex; 1,2-phenylenedioxydiacetic acid; crystal structure

F - E A 0 B AT 2% i A B A0 24 LA e ROl
FEORE BT s e o3 A AL S5 D7 TR Iz 6 I
S, i b e A W) B S A A S A2 A 2 TR Y
FM 209 ZIURIR M T HA Z D E AL
5 LB TR GV HA 2R 2R R 45
B A4 Yk ARG SR e 5 A
FiC & 0 v AR A B 4 SR N a7-ar R AR T AT RE AR
P 235 ) E — A0 2 i v A BRI S T I A
SR A i RS MR AR E PR 1,208 TR L TR
S B TIC A | EL 9 AT R i AU It T i 4

Wk B 41.2009-06-24, Wefe ki H 41.2009-10-27,

b i #0H & S RH R IR B3 H (No.KM200910028010) ,

“il KR A, E-mail :xiali@mail.cnu.edu.cn

S F 2 A B LA, A R T8 R e | AR Bl LR
SEGS R T DRI DL 07 IR R S AR A
A AR A AR A I GG, I R AT R R
1,2- R A ORI A, i WS Nd(NOs);
6H,0 S I, 153 18 #4544 (1 2 5 PI[NaNd(BDOA),
(Hy0),]-4H,0, ZBECEYh 2 BN R B 4 )8 5 7,
OGN B | 3 3 7K G R R i S D A7 B T L —
HEgEAR G5 M, X AE CIRIE AR LRI A Y PR R
VLT AR SCHGEZ 5 0 00 6 B R 2
FIA] W3

AR VI L 25 B WU BT S AR S P ) B E R LR E



2198 M

e

A 525 %

1 SRB&ES

iR F AN BE
1,2-%K 5 LR R 43 B ik ), Nd(NOs)s- 6H,0
H1 46 8 R 99.99% 1) Nd,0, 5 fiFf iR B b il 4%

7% [ Bruker Smart 1000 CCD @ i #R1X | = i
294(2) K, f1 5 L84k Mo Ko 574 (1=0.071 073 nm)
JJEUR 8 EQUINOXSS BILTAMEIREAY  KBr K5
Jb 5T AT iE H TU-1810 B8 4b—nl WL Je e it
1.2 mEMHEN

B 0.15 mmol 1,2-K "4 LR, T 25 mlL &
B, 2 mol- L™ NaOH ¥ W& 47 118 A pH A
M 5~7, SRJEH 0.1 mmol Nd(NOs);+6H,0 & BEHE K
EEMA BFEL 2 h JE I8 IBR EIRCE 1A
J& AR BIRC S MR AR, ST R T HRAE(%) . C:
33.16,H:3.87, 551K (%) : C:32.93,H:3.74, £L5M

1.1

% (KBr JE F i v/em™):3429br, 1 656s, 1 588m , 1 554
m,1 477m,1 406s,1 272m,1 065m,959m,762s,626
m,527w,473w,
1.3 BREHSH

e HULST 4 0.20 mmx0.20 mmx0.12 mm A9 5
fir, 7F Bruker Smart 1000 CCD X-JF £ A7 S I i
%A B agf b i) Mo Ka $14:(1=0.071 073
nm) WCEE AT 0 B AR, Al RS A e B VA A 0
A A SR T A bR SR B B2 v RN 22 08 1l 5T v A R
AR AR AR SR T AR bR B4 ) S S B
F P2 AT M /D IR B K A
J 3 3 25 (B ST A Bk AR AR R AR TR
g IA, 45 REW AW E =R R, 2 B
Pl H B2 R REIE) T3 1, B MM 5T
#2,

CCDC 727094,

*1 E&Y[NaNd(BDOA),(H,0),]-4H,0 B R & &
Table 1 Crystallographic data of complex [NaNd(BDOA),(H,0),]-4H,0

Empirical formula [NaNd(BDOA),(H,0),]-4H,0 || V / nm® 1.297 21(3)
Formula weight 723.65 A 2
Crystal size / mm 0.20x0.20%0.12 D./ (Mg-m™) 1.853
Temperature / K 296(2) Absorption coefficient / mm™ 2.104
Wavelength / nm 0.071 073 F(000) 726
Crystal system Triclinic 0/°) 2.38~27.65
Space group Pl Limiting indices -llsh<sll,-l16sk<16,-16<[<16
a/ nm 0.874 090(10) Reflections collected 13 028
b/ nm 1.230 49(2) Independent reflections (R;,) 5957 (0.022 9)
¢/ nm 1.270 79(2) Observed reflections [I>20(])] 5459
al(°) 76.039 0(10) Final R indices [I>20(])] R=0.023 4, wR,=0.056 7
B/(°) 78.285 0(10) Largest diff. peak and hole / (e*nm™) 736 and -624
v/ (°) 84.489 0(10)
2 EAEY[NaNdBDOA),H,0),]-4H,0 HEEEKMNER
Table 2 Selected bond lengths (nm) and bond angles (°) for complex [NaNd(BDOA),(H,0),]-4H,0
Nd(1)-O(1) 0.247 53(16) Nd(1)-0(3) 0.270 59(16) Nd(1)-0(4) 0.266 93(16)
Nd(1)-0(5) 0.245 15(18) Nd(1)-0(7) 0.244 80(16) Nd(1)-0(9) 0.268 77(16)
Nd(1)-O(10) 0.259 22(16) Nd(1)-O(11) 0.243 76(17) Nd(1)-0(13) 0.244 01(18)
Nd(1)-0(14) 0.254 74(17) Na(1)-O(1) 0.251 1(2) Na(1)-O(1)A 0.250 2(2)
Na(1)-0(7) 0.229 62(19) Na(1)-0(12)B 0.234 5(2) Na(1)-O(14)A 0.236 7(2)
Na(1)-0(16) 0.257 3(3)
O(11)-Nd(1)-0(13) 136.28(6) O(11)-Nd(1)-0(7) 138.16(6) 0(13)-Nd(1)-0(7) 72.74(6)
O(11)-Nd(1)-0(5) 119.32(6) 0(13)-Nd(1)-0(5) 71.95(6) O(7)-Nd(1)-0(5) 96.14(6)
O(11)-Nd(1)-0(1) 86.77(6) 0(13)-Nd(1)-0(1) 74.89(6) O(7)-Nd(1)-0(1) 71.60(6)
0(5)-Nd(1)-0(1) 146.73(6) O(11)-Nd(1)-0(14) 66.86(6) 0(13)-Nd(1)-0(14) 138.65(6)
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0(7)-Nd(1)-0(14) 72.66(6) 0(5)-Nd(1)-0(14) 133.84(6) O(1)-Nd(1)-0(14) 73.25(5)
O(11)-Nd(1 )0(10) 62.56(5) 0(13)-Nd(1 )0(10) 142.75(6) 0(7)-Nd(1)-0(10) 116.09(5)
0(5)-Nd(1)-0(10) 71.16(6) 0(1)-Nd(1)-0(10) 142.10(6) 0(14)-Nd(1)-0(10) 74.34(6)
0(11)-Nd(1)-0(4) 70.54(6) 0(13)-Nd(1)-0(4) 83.64(6) 0(7)-Nd(1)-0(4) 151.30(6)
0(5)-Nd(1)-0(4) 60.33(6) O(1)-Nd(1)-0(4) 118.18(5) 0(14)-Nd(1)-0(4) 135.08(6)
0(10)-Nd(1)-0(4) 74.04(6) O(11)-Nd(1)-0(9) 113.89(6) 0(13)-Nd(1)-0(9) 109.00(6)
0(7)-Nd(1)-0(9) 59.50(5) 0(5)-Nd(1)-0(9) 65.24(6) O(1)-Nd(1)-0(9) 125.62(5)
0(14)-Nd(1)-0(9) 70.90(6) 0(10)-Nd(1)-0(9) 58.50(5) 0(4)-Nd(1)-0(9) 116.13(5)
0(11)-Nd(1)-0(3) 66.09(6) 0(13)-Nd(1)-0(3) 70.34(6) 0(7)-Nd(1)-0(3) 125.09(5)
0(5)-Nd(1)-0(3) 109.00(6) O(1)-Nd(1)-0(3) 60.53(5) 0(14)-Nd(1)-0(3) 113.93(6)
0(10)-Nd(1)-0(3) 118.03(5) 0(4)-Nd(1)-0(3) 57.67(5) 0(9)-Nd(1)-0(3) 173.71(5)
0(7)-Na(1)-0(12)B 89.46(7) 0(7)-Na(1)-O(14)A 161.70(8) 0(12)B-Na(1)-O(14)A 101.84(7)
0(7)-Na(1)-O(1)A 93.31(7) 0(12)B-Na(1)-O(1)A 176.72(7) 0(14)A-Na(1)-O(1)A 75.92(6)
0(7)-Na(1)-0(1) 73.45(6) 0(12)B-Na(1)-0(1) 97.00(7) 0(14)A-Na(1)-0(1) 90.76(7)
O(1)-Na(1)-O(1)A 85.48(6) 0(7)-Na(1)-0(16) 101.10(7) 0(12)B-Na(1)-0(16) 84.16(7)
0(14)A-Na(1)-0(16) 94.40(7) O(1)A-Na(1)-0(16) 93.58(7) 0(1)-Na(1)-0(16) 174.38(7)

Symmetry transformations used to generate equivalent atoms: A: —x+1, —y+2, —z; B: x+1, y, z.
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Fig.1 Coordination environment of the Nd* and Na* ions

in the title complex
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1D chain structure
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Table 3 Hydrogen bonds (D-H:--A) for the title complex

D-H A ZDHA / () d(D--A) / nm
013-HI3A 012 (v+1, y, 2) 167.23 02752
014-H14A 016 (=x, —y+2, —z+1) 173.99 0.292 9
014-H14B 02 (-x+1, —y+2, —2) 165.13 02622
013-HI3B 018 170.38 02675
016-H16A 011 (v, y, z+1) 143.10 02925
016-H16B 08 (=1, —y+2, —z+1) 151.62 0.285 4
O17-H17A 06 (=x+1, =y+1, —z+1) 165.19 0.291 3
017-H17B 05 174.43 0.276 6
018-HI8A 015 171.58 0278 1
018-H18B 06 (=x+1, =y+1, —z+1) 169.57 0.274 3
015-HI5A 017 (=x+1, —y+1, —z+1) 163.34 0.277 0
015-HI5B 08 (v, y-1, 2) 164.50 0.300 5
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Fig.3  Visible absorption spectrum of the complex
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