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Hydrothermal Syntheses and Structure of Ytterbium Coordination

Polymers with 5-Aminoisophthalate and 1,10-Phenthroline
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Abstract: One Ytterbium coordination polymers, {{[Yb(APA)(HAPA)(phen)|-H,0},, (H,APA =5-aminoisophthalic
acid, phen=1,10-phenanthroline) have been synthesized by hydrothermal method, and characterized by single

crystal X-ray diffraction, elemental analysis and IR spectra. Crystallographic data show that the title complex

crystallize in a monolinic system, space group P2/c with a=1.028 4(4) nm, 6=2.126 3(7) nm, ¢=1.2532(4) nm, B=
103.726(4)°, V=2.662 1(16) nm’, Z=4, D.=1.823 Mg-m~. H,APA ligands exhibit two kinds of coordination modes
and link the Yb* ions to a 1D chain structure, which is further linked to form 3D supramolecular structure via

rich O-H---0, O-H---N, N-H---O and C-H---O hydrogen bondings. The thermogravimetric analysis was carried

out to examine the thermal stability of the titled complex. CCDC: 745208.
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Table 1 Crystal data for the title complex
Empirical formula CoxHyN,09Yh V / nm? 2.662 1(16)
Formula weight 730.53 A 4
T/K 296(2) D./ (g-em™) 1.823
Crystal system Monoclinic Crystal size / mm 0.16x0.09x0.03
Space group P2/c No. data collected 20 206
a/ nm 1.028 4(4) No. unique data 4945
b/ nm 2.126 3(7) Rix 0.046 6
¢/ nm 1.253 2(4) Ry, wR, [1>20(1)] 0.025, 0.0493
B 103.726(4) R, wR, (all data) 0.037 2, 0.053 4
x2 HMARSYHNEIZEEKTER
Table 2 Selected bond lengths (nm) and selected bond angles (°) for the title complex
Yh(1)-0(1) 0.237 73) Yh(1)-0(2) 0.240 2(3) Yh(1)-0(3)#3 0.228 0(3)
Yh(1)-0(4)#1 0.222 7(3) Yh(1)-0(5) 0.225 0(3) Yh(1)-0(6)#2 0.224 8(4)
Yh(1)-N(3) 0.251 2(3) Yh(1)-N(4) 0.255 0(3)
0(1)-Yh(1)-0(2) 54.55(9) 0(1)-Yh(1)-0(3)#3 91.58(9) 0(1)-Yh(1)-O(4)#1 131.73(9)
O(1)-Yh(1)-0(5) 82.02(10) O(1)-Yh(1)-0(6)#2 146.88(10) O(1)-Yb(1)-N(3) 86.28(10)
O(1)-Yh(1)-N(4) 74.66(10) 0(2)-Yh(1)-0(3)#3 137.06(9) 0(2)-Yh(1)-0(4)#1 77.63(9)
0(2)-Yh(1)-0(5) 74.64(10) 0(2)-Yh(1)-0(6)#2 142.95(10) 0(2)-Yb(1)-N(3) 71.80(11)
0(2)-Yh(1)-N(4) 113.57(10) O(3)#3-Yh(1)-0(4)#1 124.96(10) 0(3)#3-Yh(1)-0(5) 75.16(10)
0(3)#3-Yh(1)-0(6)#2 79.93(10) 0(3)#3-Yh(1)-N(3) 138.17(11) O(3)#3-Yh(1)-N(4) 74.70(10)
O(4)#1-Yh(1)-0(5) 79.14(11) O(4)#1-Yh(1)-0(6)#2 76.77(10) O@)#1-Yb(1)-N(3) 84.60(11)
O(4)#1-Yh(1)-N(4) 139.24(11) 0(5)-Yb(1)-0(6)#2 125.33(10) 0(5)-Yb(1)-N(3) 145.11(11)
0(5)-Yb(1)-N(4) 141.00(11) 0(6)#2-Yb(1)-N(3) 79.51(11) 0(6)#2-Yb(1)-N(4) 72.22(10)
N(3)-Yb(1)-N(4) 64.45(11)

Symmetry transformations used to generate equivalent atoms: #1: —x+1, —y+2, —z+1; #2: —x, —y+2, —z+1; #3: 11, y, z.



5 8 KSR SR TR 1, 10-28 HE W MR AR IC 5 1) B9 5 B A AR A KR AR 1513

2 HRSIE

21 EEY&EEEHERR RIS

TEbR A BC G, TC A SR B b A8 2 (1)
—#B 7> HoAPA BCAAR BB BRI 1 56 4= il 5, BCAAR 19 2
AN IR B 43 ) SR BB G F0OME 3 XU E A 5 2
Scheme la 75, XAP G FECARICHL L1;(2) —#5
HLAPA FCARI) 1 AR IEME BT 1 SRR LS B, At 15
PR 2 5 SR B IR BL 4 B A B85 5K, 40 Scheme 1h BT
RS IR ECAIC AR L2, a1 TR TE RS A
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b BE 0 e 5555 1 34 41 66 LU = B YRR A 9 R
Hoh 06 F1 N4 43 5 0 R 00 T 0 A0 UL 2 FF Fig.1 Coordination environment of Yb(I) ions in the title

complex, showing 30% probability displacement
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ellipsoids(Hydrogen atoms are omitted for clarity)

NH, NH,
M~ o\ o ONM
M/O o™ OH O\M Symmetric codes: #1: —x+1, —y+1, —z+1; #2: x+1, v, z; #3: —x, —y+1,
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Scheme 1 Coordination modes of H,APA ligands Bl 2 FRAECE Y YDRE TR £ ik
in the title compounds Fig.2  Coordination geometry of Yb* ion in the title complex

Symmetric codes: #1: x—1, y, z—1; #2: x, 3/2—y, =1/2+4z; #3: x-1, y, z
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Fig.3 (a) 1D chain structure of the titled compound showing the linking of Yh(Il) ions through H,APA ligands along

the b-axis, all the phen molecules and all the hydrogen atoms are omitted for clarity; (b) 3D supramolecular
network viewed along the a axis, all the hydrogen atoms except that involved in hydrogen bondings are omitted

for clarity
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Table 3 Hydrogen bonding geometry for the title complex

D-H--A d(D-H) / nm d(D-+A) / nm d(H-A) / nm £DHA / (%)
09-HIW---08#1 0.083 0.279(6) 0.198 168.5
07-H8---N1#2 0.082 0.271(5) 0.189 176.0
NI1-HI1B---09 0.090 0.315(6) 0.251 1283
N2-H2A---09%3 0.086 0.297(6) 0.229 137.0
N2-H2B---01#4 0.086 0.292(5) 0.206 177.0
C28-H28--- 0345 0.093 0.292(6) 0.232 122.0

Symmetry codes: #1: x+1, y, z+1; #2: 2-1, y, 2—1;#3: x,
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AR JE 1% 1k 1) 42 B A P9 [Smy(APA),(HAPA),(phen),],
W45 893 TRz LG B T I EL A R 9 Al
8, MiZEbRE LA Y E M ELA ECH 8,Sm-0 Sm-N
1) F- S5 8 23 0k 0.245 8 T 0.264 1 nm; 1l Yb-O |
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32—y, =1/2+4z; #4: x, 3/2—y, —1/2+z; #5: x—1, y, z.
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