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Synthesis and Crystal Structure of a Cobalt Complex with
Pyridinedicarboxylic Acid and O-phenanthroline

WANG Xiao-feng, LIAO Jin-chang, XIE Rui
(School of Chemistry and Chemical Engineering, University of South China,
Hengyang , Hunan 421001, China)

Abstract; A new cobalt complex with pyridinedicarboxylate and o-phenanthroline has been
synthesized and characterized by elemental anylasis and X-ray single crystal diffraction.The
crystal belongs to triclinic, space group P-1 with Mr=643.42,4=0.69725(1) nm, b=
1.32146(2) nm,c=1.49304(3) nm,a=74.689(1)°,8=89.396(1)°,y=84.575(1)°,
V=1.32075(4)nm’ ,Z=2,D,=1.618 g/cm’ ,u=0.726 mm~" ,F(000)= 662.The structure
was solved by direct method and refined by block-matrix least-squares techniques to the fi-

nal R, =0.0730, wR, =0.2424 and S =1.08. Through hydrogen bondsand -7 stacking,
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compound 1 formed three dimension supra-molecular net.

key words: cobalt; pyridine dicarboxylic acid ;synthesis;crystal structure
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Fig.1 The synthtic route of

pyridinedicarboxylic acid
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1 LEYHREEBEBNNEHESH
Table 1 Crystal data and structure refinements for [ Co( HPDC),( phen) ] - 4H,0

Compound (fL&H)) [ Co(HPDC) ,(phen) ] + 4H,0
Empirical formula (43F3{) CyH,cCoN,O, - 4(H,0)
Formula weight (¥ 1) 643.42

Temperature (#HE) / K 296(2)

Wavelength (1) / nm 0.071073

Crystal system (§HFR) Triclinic

Space group (%5 [HIFE) P-1

Unit cell dimensions ( fiiiZ%0)

a/nm 0.69725(1)

b/nm 1.32146(2)

¢/nm 1.49304(3)

a/(°) 74.689( 1)

B/(°) 89.396(1)

v/(°) 84.575(1)

Volume ( AR /nm’ 1.32075(4)

Z( AT 2

Density (%% calculated)/(g « em™) 1.618

Absorption coefficient (W YSA% 1IE A F)/mm™ 0.726

F(000) (Hfiidrf %0 662

Crystal size/mm*( FHIN) 0.20 x 0.20 x 0.10
0 range for data collection (FUHEUEE FEETERE) /(°) 1.4-29.1

Reflection collected (7745 %CH ) 4571

Independent reflections ( ST AFHT S ECH )

Data / restraints / parameters (FEEATH S ECH )

Goodness-of-fit on F*( Ll &R
Final R indices [ I>2s (1) ] (3RZEFHT)

7003 [R,,=0.029]

7003 / 0 / 384

1.08

R, =0.0730,wR, =0.2424

Largest diff.peak and hole (H,F# )/ ¢ nm™ =620 and 2570

k2 ULEYHNETEEKSER
Table 2 Selected bond lengths (nm) and angles (°) of [ Co( HPDC),(phen) ] - 4H,0

Co(1)-N(1) 0.1909(3) Co(1)-N(4 0.1952(4)

Co(1)-N(2) 0.1912(4) Co(1)-0(2) 0.1891(3)

Co(1)-N(3) 0.1951(3) Co(1)-0(5) 0.1891(3)
0(2)~-Co(1)-0(5) 179.37(12) 0(5)-Co(1)-N(3) 89.70( 14)
0(2)-Co(1)-N(1) 85.05(14) 0(5)-Co(1)-N(4) 91.46(14)
0(2)-Co(1)-N(2) 95.01(14) N(1)=Co(1)-N(2) 91.17(15)
0(2)-Co(1)-N(3) 90.85(14) N(1)=Co(1)-N(3) 174.65(17)
0(2)-Co(1)-N(4) 88.90( 14) N(1)=Co(1)-N(4) 92.43(15)
0(5)-Co(1)-N(1) 94.42(14) N(2)=Co(1)-N(3) 92.61(15)
0(5)-Co(1)-N(2) 84.65(14) N(2)~Co(1)-N(4) 174.89(14)
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Fig.2 ORTEP diagram (30% thermal probability
level ellipsoids) of [ Co( HPDC),( phen) ] - 4H,0
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Fig.3 Perspective view of the packing structure of
[ Co(HPDC),(phen)] - 4H,0
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