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Synthesis and Crystal Structures [Co(2,3-tri),Cl]-ZnCl,- Cl- H,O
and [Co(amp);]-amph-Cl-2ZnCl,-H,O
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Abstract: Two Co(ll) complexes [Co(2,3-tri),Cl] - ZnCl, - Cl - H,0 (2,3-tri=N-(2-Aminoethyl)-1,3-propanediamine) and
[Co(amp);] -amph - C1 -2ZnCl, - H,O (amp=2-(Aminomethyl)pyridine, amph=2-(Aminomethyl)-1,10-phenanthrol-ine)
have been synthesised and isolated. In the complex of [Co(2,3-tri),Cl]+ZnCl,-Cl-H,0, a pentaamine cobalt(ll)
cation was formed because the six member ring formed with the ligand 2,3-tri and the Co(ll) cation in the
complex [Co(2,3-tri),Cl] -ZnCl,-Cl-H,0 has a tendency to disassociate. Thus, the amino propyl group is dangling
in the complex. For the complex [Co(amp)]-amph - Cl+2ZnCl,+H,0, a hexamine cobalt(l) cation was formed, and

the C—H---7 interactions between the 5-proton of a pyridyl and an adjacent pyridyl could be the driving force in
the formation of the complex. CCDC: 640704, 1; 640705, 2.
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Table 1 Crystallographic data and structure refinement parameters
Complex [Co(CsH sN)(CsH N CIP*+ ZnCL> - C1-- HO [Co(CeHN s (CosH NYT + 2Z0nCL3 + Hao
Formula weight 590.42 1025.97
Crystal system Triclinic Triclinic
Space group P1 P1
a/nm 0.776 7(2) 0.915 33(12)
b/ nm 1.123 6(3) 1.000 10(13)
¢/ nm 1.389 2(4) 2.359 9(3)
al () 78.069(6) 84.099(3)
B1() 82.876(6) 89.638(3)
v 89.936(6) 68.537(3)
V / nm® 1.176 5(6) 1.998 7(5)
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gk 1
A 2 2
Absorption coefficient / mm™ 2418 2.176
F(000) 604 1 036
0 range / (°) 264 < 0 < 2758 0.87 < 0 < 26.00
Limit indices “4<h<10,-l4<k<14,-18<[=< 18 -llsh<s1l,-12<k<12,-26<[<29
Reflections collected 6 796 19 758
Reflections unique 5327 7 869
Reflections [/>20(])] 3193 6 549
Data / restraints / parameters 5327/121/335 7869 /0 /469
Goodness-of-fit on F 0.786 1.178
Final R indices [I>20(])] R=0.052 0, wR,=0.121 5 R=0.052 2, wR,=0.133 2
R indices (all data) R=0.093 1, wR,=0.142 6 R,=0.060 6, wR»=0.136 3

The hydrogen atoms are omitted for clarity
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Fig.1 Structure of complex cation a and b with thermal ellipsoids at 50% probability
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Fig.2 2D structure of complex a and b with hydrogen bonds indicated by dashed lines
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Table 2 Selected bond lengths and bond angles of comple a

Complex a
Col-N4 1.954(2) N1-C1 1.510(4) Cl-C2 1.516(5)
Col-N1 1.971(3) N2-C2 1.471(4) C3-C4 1.470(5)
Col-N3 1.975(2) N2-C3 1.484(4) C4-C5 1.503(5)
Col-N2 1.982(2) N3-C5 1.485(4) C6-C7 1.485(4)
Col-N5 2.015(2) N4-C6 1.478(3) Col-Cl1 2.250 8(9)
N5-C7 1.488(4)
N1-Col-N2 85.26(10) €5-N3-Col 122.99(18) C4-C3-N2 112.803)
N3-Col-N2 90.11(10) C6-N4-Col 109.76(18) C3-C4-C5 113.7(2)
N4-Col-N5 84.98(9) C7-N5-C8 110.9(2) N3-C5-C4 113.7(3)
C1-N1-Col 109.10(19) C7-N5-Col 108.20(17) N4-C6-C7 107.0(2)
C2-N2-C3 110.6(2) C8-N5-Col 119.48(15) C6-C7-N5 109.1(2)
(2-N2-Col 110.10(17) NI1-C1-C2 106.4(3)
C3-N2-Col 119.45(19) N2-C2-Cl 107.5(3)
Complex b
Col-N3 1.946(3) Cl8-Zn2 2.268 8(11) C10-C11 1.400(5)
Col-N1 1.948(3) C1-N1 1.351(5) C11-N3 1.330(5)
Col-N6 1.953(3) C1-C2 1.376(6) C11-C12 1.489(5)
Col-N4 1.956(3) C2-C3 1.360(7) C12-N4 1.495(5)
Col-N5 1.958(3) C3-C4 1.375(7) C13-N5 1.344(5)
Col-N2 1.967(3) C4-C5 1.349(5) C13-C14 1.374(5)
Cl1-Znl 2.266 2(14) C5-N1 1.367(5) C14-C15 1.389(7)
Cl2-Znl 2.249 0(12) C5-C6 1.493(6) C15-C16 1.369(7)
C13-Znl 2259 9(11) C6-N2 1.476(5) C16-C17 1.395(6)
Cl4-Zn1 2.297 9(12) C7-N3 1.353(5) C17-N5 1.340(5)
C15-Zn2 2.278 8(12) C7-C8 1.384(5) C17-C18 1.472(7)
Cl6-Zn2 2.266 7(12) C8-C9 1.376(7) C18-N6 1.482(5)
Cl7-Zn2 2.282 9(11) C9-C10 1.364(7)
N3-Col-N1 93.14(13) N4-Col-N2 90.53(14) N1-C1-C2 121.4(4)
N3-Col-N6 176.62(14) N5-Col-N2 176.72(13) C4-C5-N1 121.5(4)
N1-Col-N6 89.41(14) C1-N1-Col 126.4(3) N1-C5-Co 114.6(3)
N3-Col-N4 84.39(13) C5-N1-Col 115.1(3) N2-C6-C5 111.9(3)
N1-Col-N4 174.77(14) C6-N2-Col 111.2(3) N3-C7-C8 121.0(4)
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EE )
N6-Col-N4 93.24(14) C11-N3-C7 119.6(3) N3-C11-C10 121.7(4)
N3-Col-N5 93.88(14) C11-N3-Col 114.6(3) N3-C11-C12 116.4(3)
N1-Col-N5 96.21(14) €7-N3-Col 125.7(3) C11-C12-N4 109.7(3)
N6-Col-N5 83.63(15) C12-N4-Col 109.9(2) N5-C13-C14 122.1(4)
N4-Col-N5 88.57(13) C17-N5-C13 120.3(4) N5-C17-C16 119.9(4)
N3-Col-N2 89.16(13) C17-N5-Col 114.1(3) N5-C17-C18 115.4(3)
N1-Col-N2 84.82(14) C13-N5-Col 125.1(3) C17-C18-N6 109.1(3)
N6-Col-N2 93.27(14) C18-N6-Col 109.7(3) C1-N1-C5 118.4(3)
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Table 3 Sum of bond angle of the related structure of the complex a (°)

Six member ring 1 Five member ring 1 Five member ring 2

2 e 672.75 518.36 519.04

> aletlaed 637.36 527.88 527.88

I et = 2 ot | 35.39 9.52 8.84

Six member ring 1: Col-N2-C3-C4-C5N3-Col; five member ring 1: Col-N1-C1-C2-N2-Col; five member ring 2: Col-N4-C6-C7-N5-Col.
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