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Synthesis and Crystal Structure of Co(l) and Zn(I) Complexes
with One-Dimensional Chain Structure
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Abstract: The Schiff base ligand L. was synthesized from condensation reaction of 1,4-(o-aminophenoxy)butane
[CoLCl,], (1) and
[ZnLCly), (2), and characterized by elemental analysis, FTIR and single crystal X-ray diffraction. The results of

with acetyacetone. CoCl,-6H,0 and ZnCl,-4H,0 each react with L to give two complexes

structural analysis indicate that both complexes are isostructural and belong to the orthorhombic Pra2; space
group, the coordination environment of Co(Il) and Zn(Il) are a distorted tetrahedron. In the two complexes, each L
ligand links two metal atoms using two terminal oxygen atom from acacH-imine units belonging to two L ligands
to generate a one-dimensional (1D) chain structure. CCDC: 794191, 1; 794190, 2.
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1 XS I 1,4-— (ABEIEAREIE) TEE 0.272 g(1 mmol)
1 20 mL S BEPZEAE T AN 0.2 g2 mmol) Y £ B N
1.1 ik F LI o & 12 1 7 (O I O | B4 S o 1 I 5
LBEEA ,CoCl,»6H,0,7ZnCly+4H,0, MHERr  BEELS &, ik 52 T S 028 g, /7%,
FHIFR 35 R 3 Hr 4 65% ., 'H NMR (CDCly):8 (ppm):12.262(s,2H,OH),
1.2 it Es 6.893~7.262 (m,8H,phenyl),5.181(s,2H,CH),4.075

JEOL ECX 500 MHz #% ## 2 4% {4 (TMS , DMSO-
de) ; Bio-Rad B 7 M1 ZMGIEL (4 000~400 cm™);
Vario EL T1 24 5T 5 53 A A (PR 1] ) ; & 44 235 4 00 5 R
H Bruker Smart Apex H i AT 5%,

1.3 BEEMEN
1.3.1 B LA Rk
1.4~ (SRS HE R AU T ot 48 TR 59 1

Hsc\lml/

NH
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132 FAYI[CoLCL,), 1)F[ZnLCL), (2)7 B

] L (43.6 mg,0.1 mmol) Y — 5 H e i W (20
mL) T 1818 5 I CoCl, - 4H,0(24.0 mg,0.1 mmol)
CPERW, ST E 2 d M AMEK, T8, B
TS 34 mg FLA Y 1,77 %.60%. IR (KBr pellet,
em™):3 132(s),2 937 (w),1 608(s), 1 580(s),1 550(s),
1504(m), 1 429(w),1394(m), 1 342(s), 1 281(w), 1 249
(m),1190(w), 1 163(w), 1 114(w),1045(w),977(w), 835
(w),781(w),753(m),678(w),600(w),475(w), JCE 54T
(%, &5 W RHE CleHynCLCONO, THHE) . C 55.07(C
55.14),H 5.65(5.69) ,N 4.88(4.95),

BLEW 2 KU TR AW 15 EE g, 1577
Y1 37 mg, 7" % .65%. IR (KBr pellet,cm™):3440(s),
3142(s),2 936(w),1 607(s),1 580(s), 1 509(s), 1 433
(m), 1 372(w), 1 340(s),1 289 (w),1 250 (m), 1 190 (w),

C
(6]

O
e

(s,4H,0CH,),2.041~2.244 (m,12H,CH;),1.988 (m,
4H,CH,),IR(KBr pellet,cm™):3130(s), 1 614(s), 1 569
(m),1518(w),1478(w), 1 448(w),1399(m), 1 354(m),
1313(w),1272(s),1241(m), 1 189(w),1 117(w),1 053
(w),972(m),917(m), 849(w) , 754(m),679(w) , TLE 7347
(% , 455 9 R CoHnON, TTHAH) . C 71.45(71.53),
H 7.35(7.39),N 6.39(6.41).

Hl

1 113(w),1 044 (m),1 019(w),977 (w),929(w), 834 (w),
780(m),752(m), 678(w),623(w),532(w),472(w), JLH
ST (%, $55 WAL CyHyuCLCONO, THE1H). C
54.45(54.51),H 5.56(5.63),N 4.80(4.89).,
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Table 1 Crystal data and structure refinement for 1 and 2

Complex 1

Empirical formula CayH3C1,CoN,0,
Formula weight 566.37
Temperature / K 293(2)

Crystal system Orthorhombic
Space group Pna2,

a/ nm

1.577 52(12)

2
CaHyCLNO,Zn
572.81

293(2)
Orthorhombic
Pna2,

1.578 8(3)




553

g7 e A L — AEHEDRAS (AN BRI EC A 0 09 5 I B 45 K RAT

925

=
b/ nm
¢/ nm
Volume / nm®
A
D,/ (g-em™)
0 range / (°)
Absorption coefficient / mm™
F(000)
Crystal size / mm
Reflections collected
Independent reflections
Observed reflections (I>207(1))

Refinement method

1.222 36(9)
1451 11(11)
2.798 2(4)

4

1.344
0.99<0<25.99
0.837

1180
0.23%0.21x0.19
29 311

5421

4178

Full-matrix least squares on F

1.223 02)
1.452 9(3)
2.805 4(9)

4

1.356
0.99<0<25.99
1.098

1192
0.23x0.21x0.18
26 145

5 406

4034

Full-matrix least squares on F*

Number of parameters 321
Goodness-of-fit on F 1.043
Final R indices (I>20(]))
R indices (all data)

(8p)uuse (B0)uin / (€:nm7) 261, -256

R=0.038 0, wR,=0.093 5
R=0.055 5, wR,=0.101 1

321

1.033

R=0.035 4, wR,=0.082 1
R=0.056 4, wR,=0.088 8
299, -269

1: w=1/[0(F)+(0.046 8P7+0.296 7P, P=(F4+2F2/3; 2: w=1/[c*(F)+(0.035 3P/+15.044 9P|, P=(F+2F2)/3.
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Table 2 Select bond lengths (nm) and bond angles (°) for complexes

1
Col-02 0.1983(3) Co1-03 0.1983(3) Col-Cl1 0.22288(11)
Col-CI2 0.22499(10)
02-Col1-03 106.41(9) 02-Col-C12 109.56(9) 02-Col-Cl1 103.30(10)
03-Col-CI2 108.24(9) 03-Col-Cl1 107.28(9) Cl1-Col-CI2 121.13(5)

2
Zn1-01 0.199 1(3) Zn1-02 0.199 8(3) Znl-CI2 0.221 36(10)
Znl-Cl1 0.223 06(10)
01-Zn1-02 105.35(9) 01-Zn1-Cl1 108.37(9) 01-Zn1-C12 107.18(9)
02-Znl1-Cl1 109.22(10) 02-Znl1-C12 103.54(10) C12-Zn1-Cl1 121.98(5)
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Fig.1 Thermal ellipsoid plot at 25% level of the
asymmetric units of 1 (dashed lines

representation of the intramolecular ionic

N*=H---O" hydrogen bonds)
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Symmetry codes: A: 1/2—x, y, 1/2+z
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Fig.2 A section of the 1D chain structure of complex 1

3 ECAY 1 TEO11) A THEE AL E 254 (i sk L2k
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Fig.3 Complex 1 in (011) plane to form the pore
structure (20% thermal ellipsoids)
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Table 3 Structural parameters of hydrogen bonds for complexes 1

D-H---A d(D-H) / nm d(H---A) / nm d(D-+-A) / nm £ (DHA) / (°)
N1-HI---02 0.085 99 0.199 08 0.266 5(6) 134.52
N2-H2---03 0.086 04 0.201 74 0.270 1(5) 135.67
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