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Syntheses and Structures of Co(I) Complexes Based on a Flexible
Polycarboxylic Ligand H;TCOPM

CAO Ling-Ling YU Hui NIE Ai-Yang YUAN Ai-Hua®
(School of Environmental and Chemical Engineering, Jiangsu University of
Science and Technology, Zhenjiang, Jiangsu 212003, China)

Abstract: Two new coordination polymers {[Co,(a-OH-TCOPM)(OH)(H,0),]- DMF}, (1) (-OH-H;TCOPM =tris(p-
carboxyphenyl)methanol) and {Co;(a-OH-TCOPM),(4.4"-bipy);(H,0)s - 2H,0}, (2) (4,4 -bipy=4.4'-bipyridine) were
synthesized by using triphenylmethane-4,4" 4"-tricarboxylic acid (H;TCOPM), Co(NO;),-6H,0 and N-donor ligands
(4,4' -bipy) through the solvothermal reaction. X-ray crystallography analysis reveals that 1 exhibited a quadrilateral
2D layered structure, while 2 showed a 2D net structure. Both complexes were also characterized by infrared

spectra and powder X-ray diffraction, and their thermal stabilities were studied. CCDC: 1497592, 1; 1497591, 2.
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1.1 RXFIESNEE

B R i B A0 | S5 e BT 3500 359 R T 4 A
ai | Rt RRal ) LR P Ky AW
WK . Z R BCAR HTCOPM #& SClik 77 i &
A2 PR 25 E SR T Brucker 2 A A9 SMART
APEX T X S £k 5 A7 A, By A X 4 A 5 Il ik
TE H A B3 XRD-6000 BT X kAT, il 218 .
Cu Ko #9T(1=0.154 nm), & & 40 kV, 7K 30 mA,
B 0-20 LA, I 2 JE F 50~50°, 3 % 6°
min™ , LM EIEFE Nicolet FT-1703X £LAMEREAY 1
W KM KBr &, MR8 B 4 000~400 cm™',
T 4T R A PE A Bl Y Perkin-Elmer Diamond #
AT, SE I S5 N, AR IR BRI 25~800 °C,
HEHEZE 15 C-min™',

1.2 BEEWHERKR

Bt & ¥ {Co, (a-OH-TCOPM) (OH) (H,0), - DMF},
(1): # 0.1 mmol H;TCOPM 0.1 mmol 2,2’ -bipy Fl
0.1 mmol Co(NO5),-6H,0 /il AF| 9 mL DMF #1 3 mL
H,O MR G R Pk 2 4800 i R IR A W0
AFIE 20 mL WA IR EE 40 R R 48 T, 85°C A1 T
N 48 h 5, A SRR 15 5 5 0F B HOR Sk ™
YR .68% (LA Co THH), JTCE B I ClxHuOp
NCo, TH51H (%).C,44.82;H,4.33;N,2.09, S5 {H
(%):C,44.75;H,4.37;N,2.12,

Bt & ¥ {Cos (a-OH-TCOPM), (4,4’ -bipy); (H,0)s -
2H,0}, (2):#% 0.1 mmol H;TCOPM .0.1 mmol 4.4’ -bipy
F1°0.1 mmol Co(NO3),-6H,0 MIA % 9 mL. ZJiEFI 3
ml, H,0 BIR SV 4k 2 2w E i KR & W
ITAEIE 20 mL PARF B9 AS 85 30 B b 48 | 85°C.A- 1
NRE 72 h S, FARBER A5 B 5 4057 B R A
FRERA N . 59% (LA Co THEE), TR T CryHiO,
NoCos 1518 (%):C,55.36;H,4.36;N,5.24, SLH{H
(%):C,54.98,H,4.34;N,5.22,

1.3 BEYHREEHNE

YRS &% 1 F1 2 B9 B 4% 7E Bruker Smart
APEX T1 i X S ZeAin A B A7 it | A Ak RS
53504 :0.28 mmx0.24 mmx0.22 mm F1 0.28 mmx
0.21 mmx0.08 mm, KA 2P A Mo Ka HT4&
(A=0.071 073 nm), 7E 293 KN, T& 4" T ¢-0 1
J7 AR B | SAINT H1 SADABS A4 %F r Wi £
B AT 3 T AT O 1R ] SHELXS-97 f# Hr
54937 SHELXL-97 35 A KT & R 25+ #E 47 42 i [
/N IRIERG BB o-OH-TCOPM EL1& 4,4’ -bipy
BC AR AT DMF 1 A S0 538 ook B0 i & 5 R e
Ko L 7R 25 (A 1 B R B O AT
FIFEMERG G, BCAY 1R 2 1 AR A B0 RO &
SRR 1, RE R R UL 2 N 3,

CCDC:1497592,1,;1497591,2,
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Table 1 Crystal data collection and refinement parameters for complexes 1 and 2

Complex 1 2
Formula CssHx03NCo, CuH70024N¢Cos
Crystal system Triclinic Triclinic
Space group P1 P1
a/ nm 1.160 90(16) 1.073 3(3)

b / nm 1.258 65(18) 1.148 5(3)
¢/ nm 1.452 45(12) 1.542 9(2)
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10 W E BT R ZRIRICE H,TCOPM M1 CollAL A 9 1 A W5 454 1811
gk
al () 113.500(3) 94.78(2)
B/ 99.203(2) 91.029(2)
v 1) 93.993(2) 98.309(3)
V /o 1.900 2(4) 1.974 5(8)
D,/ (g-em™) 1.170 1.421
A 2 1
@/ mm™ 0.92 0.74
F(000) 688 829
Total, unique 17 746, 8 300 35569, 8 177
Observed [I>20(])] 6 378 5 305
Ry, wR, [I>20(1)] 0.054 5, 0.120 5 0.050 8, 0.099 5
R, wR; (all data) 0.072 1, 0.123 9 0.097 7, 0.107 9
GOF 1.054 1.069
x2 BEYI1HNBHSERKmMERC)
Table 2 Selected bond distances (nm) and bond angles (°) for complex 1
Col-01 0.200 88(19) Col-07 0.216 62(19) Co2-07 0.197 37(18)
Col-03 0212 2(2) C02-02 0.221 3(2)
Col-06 0.231 9(2) Co2-04 0.230 30(19)
01-Col-06 142.67(8 02-Co2-03W 165.37(8) 02-Co2-07 96.82(7)
03-Col-06 99.07(8 02-Co2-04W 83.43(8) 03W-Co2-07 89.81(8)
01W-Col-06 68.06(8 02-Co2-04 102.59(8) 04-Co2-07 107.74(8)
02W-Col-06 69.31(8 03W-Co2-04 80.39(8) 04W-Co2-07 169.70(8)
06-Col-07 112.57(7 04W-Co2-04 80.39(8)
x3 mEY2HBLEKmITERC)
Table 3 Selected bond distances (nm) and bond angles (°) for complex 2
Col-N1 0.211 9(2) C02-03¥ 0.203 0(2) C03-03W 0.216 4(2)
Col-01 0211 5(2) Co2-N2 0.216 1(2) C03-04W 0.216 8(2)
Col-O1W 0.219 2(2) C02-02W 0.2187(2) Co3-N3 0.220 9(2)
N1-Col-0O1 88.52(9) N2-Co2-N2* 180.0 03W-Co3-O3W™ 180.0
N1-Col-Ol" 91.48(9) N2-Co2-02W 88.74(8) 03W-Co3-N3 90.74(9)
N1-Col-O1W 92.51(8) N2'-Co2-02W 88.74(8) N3-Co3-N3" 180.0
NI'-Col-O1W 87.49(8) 039-Co2-N2 91.38(9) 03W-Co3-04W 85.79(8)
01-Col-01W 92.51(8) 03"-Co2-02W 180.0 04W-Co3-N3 88.35(8)
01%-Co1-01 180.0 03"-Co2-03" 180.0 04W-Co3-04W 180.0
Symmetry codes: ' —x+2, —y, —z; " —x+1, =y, —z+1; ¥ x, y+1, 23 —wt ], —y+ 1, =z 15 —wt ], -y 1, —z42.
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Hydrogen atoms and solvent molecules are omitted for clarity and
thermal ellipsoids are presented at the 30% probability level;
Symmetry codes: ' x, y—1, z—=1; " x, y—1, z; * —x, —y+1, —z+1
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Fig.1 ORTEP diagram of the complex 1
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Fig.2 Co4 cluster in complex 1

All hydrogen atoms, water molecules and DMF molecules were

omitted for clarity; Symmetry codes:
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Fig.3 View of the 2D layered structure parallel to

v —x, —y+1, —z+1

be plane of 1

All hydrogen atoms, water molecules and DMF molecules were

omitted for clarity
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Fig.4 View of the 2D layered structure parallel to

ac plane of 1
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Hydrogen atoms and solvent molecules are omitted for clarity and

thermal ellipsoids are presented at the 30% probability level;
Symmetry codes: ' —x+1, —y+2, —z+42;  —x+2, —y, —z; " —x+1, -y,
—z+1; ¥, y+1, 2 =k, =y, =21
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Fig.5 ORTEP diagram of the complex 2
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All hydrogen atoms and water molecules were omitted for clarity;
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Symmetry codes: * x, y+1, z
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Fig.6 One dimensional rod structure of complex 2
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All hydrogen atoms and water molecules were omitted for clarity
7 FAEWY 2 B YR REH
Fig.7 View of the 2D layered structure of 2
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All hydrogen atoms and water molecules were omitted for clarity
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Fig.8 View of the structure parallel to ac plane of 2
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Fig.9 Coordination modes of the tricarboxylic acid ligand
a-OH-TCOPM
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Fig.10 Powder XRD patterns of complexes 1 and 2
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Fig.11 IR spectra (4 000~500 cm™) of complexes 1 and 2
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Fig.12 TG curves of complexes 1 and 2
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