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Self-assembly of Nickel(I) Coordination Polymer Based on a Flexible Sebacic Acid Ligand
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Abstract: A nickel(Il) complex [Ni(CiH04)(Hy0)4] - 1.5H,0 (CyoHsO4=sebacic acid), was synthesized and charac-
terized by elemental analysis, Infrared radiation (IR) and thermogravimetry-derivative thermogravimetry (TG-DTG).
Its crystal structure was determined by single crystal X-ray diffraction method. The complex, CioH,09sNi, crystall-
izes in the orthorhombic system, space group Cmca,with cell parameters: a=0.753 820(10) nm, 6=1.076 97(2) nm, ¢=
4.13042(8) nm, cell volume: V=3.353 25(10) nm’, number of molecules inside the cell: Z=4, relative molecular mass:
M.=358.02, numbers of electrons: F(000)=1528, density calculated: D,=1.418 g-cm™, absorptive parameter:
(Mo Ka)=1.195 mm™. The coordination polymer was constructed by molecular self-assembly from hydrogen-

bonding interactions. CCDC: 728231.
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Table 1 Crystal data of the complex

Empirical formula CioHz095Ni
Formula weight 358.02

T/K 296(2)
Crystal system Orthorhombic
Space group Cmca

a/ nm 0.753 820(10)
b/ nm 1.076 97(2)
¢/ nm 4.130 42(8)
V [/ nm® 3.353 25(10)
A 4
Goodness-of-fit (on F?) 1.2

APy Aprin | (€M) 475, -872
D,/ (g-cm™) 1.418
Absorption coefficient / mm™ 1.195
Crystal size / mm 0.466x0.157x0.104
F(000) 1528
Reflections collected 11 697
Unique reflections 1534
Observable reflections 1429

Orine Ou 1 (°) 3.44, 25.00
Final R indices (I>20(1)) 0.051 5

R indices (all data) 0.117 9

2 BMEVYHNEZEKMER
Table 2 Selected bond distances (nm) and bond angles (°) of the complex

Nil-02A 0.202 1(5) Nil-05W
Nil-04 0.204 0(5) Nil-03W
Nil-04WB 0.206 3(4) C1-01
Nil-04W 0.206 3(4) C1-02

0.207 1(4) 03-C10 0.127 7(7)
0.210 0(4) 04-C10 0.123 4(8)
0.125 9(8)
0.123 5(8)
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B E)
02A-Nil-04W 92.63(11) 04-Nil-04W 92.68(9) 04W-Nil-O5W 87.37(10)
02A-Nil-04 85.48(19) 04W-Nil-04WB 172.7(2) 02A-Nil-03W 176.50(18)
04-Nil-04WB 92.72(10) 02A-Nil-05W 92.42(19) 04-Nil-03W 91.02(18)
02A-Nil-04WB 92.63(11) 04-Nil-05W 177.90(18) 04WB-Ni1-03W 87.53(10)
05W-Nil-03W 91.08(18) 04WB-Ni1-05W 87.37(10) 04W-Nil-03W 87.53(10)

Symmetry code: A: x, y+1/2, —=z+3/2; B: —x+1, y, 2.
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Fig.1 Curves of TG-DTG of the complex
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Fig.2 Molecular structure of the complex with thermal

ellipse at the 30% probability level

AR 2 AR B B AR R o B rh e Ay
ol BcsE L E 1A R ES C(1)-C(10) T E
B THT B9 S5 R R F R C(10), iR BSE 8 £0.002 22
nm,, i &5/ C2), I ZH 4 :0.00004 nm, P
Uiy R AL AU 0 B3 11 T 0.001 68~0.009 77 nm, 73
AR B ek 5 2% R AR A i R R U 7
TR T “ 2 77— Rk 454 (B 3).,

— 2 2 R) S G A K R Rk 2 T A
WA ¢ BTy ) 20 288 1 A AL 1 G B s 18 2
A 4 frR), K SHEM 5T % 3,

BLAZ7K 04W,05W 73 i #2 it 2 A& 1 5 48



7

T R A% S P T A 58 A SR SR 22 LS A3 5 5 W ) A 1A i A 5 1381

i

3 Mawr—%RE YKk
Fig.3  One-dimensional polymer-link of the complex
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Fig.4 View of the hydrogen bonding interaction of the complex
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Table 3
D-H--A d(D-H) / nm d(H-+-A) /nm d(D---A) / nm /. DHA / (°)
O5W-H5WA-O1A 0.085 0.18 0.265 1(6) 175(6)
O5W-H5WA-02A 0.085 0.241 0.295 3(6) 122(8)
05W-H5WB-03W 0.085 0.234 0.297 6(6) 132(5)
03W-H3WA-03 0.085 0.176 0.260 7(6) 172(2)
03W-H3WA-04 0.085 0.251 0.295 2(6) 113(1)
03W-H3WB-05W 0.085 0.222 0.297 6(6) 148(3)
03W-H3WB-04WB 0.085 0.24 0.287 9(5) 116(2)
03W-H3WB-04W 0.085 0.24 0.288 0(4) 116(3)
O1W-HIWB-0O5W 0.085 0.208 0.290 6(11) 163(7)
O1W-H1WA-O3WE 0.085 0.252 0.299 6(13) 116(6)
04W-H4WA-01C 0.085 0.189 0.273 2(5) 171(9)
04W-H4WA-03D 0.085 0.191 0.275 1(5) 167(4)
02W-H2WA-04WB 0.085 0.233 0.311 7(5) 153(6)

Symmetry code: A: x, y+1/2, —z+3/2;

%

B: —x+1, v, z; C: x=1/2, y, —243/2; D: x=1/2, y+1/2, z; E: —=x+1, —y+2, —z+1.
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