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Synthesis, Crystal Structure and Thermal Stability of Nickel Complex
with the Bicycle[2.2.1]-2-heptene-5,6-dicarboxylic Acid
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Abstract: The nickel complex Ni(phen)(H,0);[CsH;;0,(COO)] has been synthesized with bicycle[2.2.1]hept-2-en-
5,6-dicarboxylic acid [C;Hs(COOH),] by means of solvent way. It crystallizes in the triclinic space group PI, with
a=0.78058(16) nm, b=1.189 9(2) nm, ¢=1.214 8(2) nm, a=66.20(3)°, B=88.28(3)°, v=86.33(3)°, V=1.0303(4) nm?,
D=1.554 g-cm™, Z=2, F(000)=502. Final GOF=1.107, R,=0.026 4, wR,=0.070 2. The crystal structure shows that

the nickel ion is coordinated with four oxygen atoms from one bicycle [2.2.1]-2-hepten-5,6-dicarboxylic acid

molecule and three water molecules, respectively, with two nitrogen atoms from the 1,10-phenanthroline molecule,

forming a distorted octahedral coordination geometry. The result of TG analysis shows that the title complex was

stable under 210.0 °C. CCDC: 741933.
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Table 1 Crystallographic data for the complex

Empirical formula CoHxN,NiO5 59
Formula weight 482.12

Color Deep green
Size / mm 0.12x0.04x0.04
0 range for data collection / (°) 1.83~25.02
Crystal system Triclinic
Space group Pl

a/ nm 0.780 58(16)
b / nm 1.189 9(2)

¢/ nm 1.214 8(2)

al (%) 66.20(3)
B/ 88.28(3)

R\, wR, [I>20(1)]
R, wR, (all data)

Largest difference peak and hole / (e-nm™)

¥ 1) 86.33(3)
V / nm’® 1.030 3(4)

D./ (g cm) 1.554

z 2

F(000) 502

w (Mo Ket) / mm™ 0.99
Reflections collected 10 496
Independent reflections (R.) 3628 (0.024 3)
Final GOF 1.107

0.026 4, 0.070 2
0.029 5, 0.081 8
533, =542
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Table 2 Selected bond lengths (nm) and bond angles (°) of the complex
Ni(1)-0(1) 0.202 29(15) Ni(1)-N(2) 0.206 01(16) Ni(1)-0(7) 0.206 44(15)
Ni(1)-0(6) 0.206 59(13) Ni(1)-N(1) 0.207 76(17) Ni(1)-0(5) 0.212 03(15)
0(1)-C(1) 0.126 9(2) 0(2)-C(1) 0.125 2(3)
0(1)-Ni(1)-N(2) 94.28(6) 0(1)-Ni(1)-0(7) 90.04(6) N(2)-Ni(1)-0(7) 91.67(6)
0(1)-Ni(1)-0(6) 88.56(6) N(2)-Ni(1)-0(6) 176.65(5) 0(7)-Ni(1)-0(6) 90.08(6)
0(1)-Ni(1)-N(1) 173.50(5) N(2)-Ni(1)-N(1) 80.38(7) 0(7)-Ni(1)-N(1) 93.81(6)
0(6)-Ni(1)-N(1) 96.66(6) O(1)-Ni(1)-0(5) 84.96(6) N(2)-Ni(1)-0(5) 90.48(6)
0(7)-Ni(1)-0(5) 174.69(5) 0(6)-Ni(1)-0(5) 88.01(6) N(I)-Ni(1)-0(5) 91.33(6)
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Table 3 Hydrogen bond lengths and bond angles
D-H---A D-H / nm H-A / nm D---A / nm ZDHA/ (°)
0(5)-H(5A)--0(3) 0.085 1(17) 0.213 7(17) 0.296 6(2) 164.7(17)
0(5)-H(5B)---0(4) 0.086 2(12) 0.187 2(12) 0.272 39(18) 169.0(16)
0(6)-H(6A)---0(4) 0.085 9(16) 0.190 9(16) 0.274 6(2) 164.8(17)
0(6)-H(6B)---0(3)' 0.085 9(15) 0.182 8(15) 0.268 44(19) 174.9(16)
0(7)-H(7C)---0(3)" 0.086 3(17) 0.184 8(15) 0.270 40(19) 174.02)
O(7)-H(7D)---0(2) 0.086 3(17) 0.180 8(16) 0.265 1(2) 164.8(16)
0(8)-H(8C)---0(2)" 0.086(2) 0.188(3) 0.271 9(4) 163(4)
0(8)-H(8D)---0(2) 0.085(4) 0.240(4) 0.296 9(4) 125(3)
Symmetry transformations used to generate equivalent atoms: ' —x, 1-y, —z; " 1-x, 1=y, z; " x+1, y, z.
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Fig.2 Hydrogen bond linking of the neighboring moelcules
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