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Abstract
C20H24N6NiO6, triclinic, P1̄ (no. 2), a= 5.3944(6) Å,
b= 10.1144(12) Å, c= 10.9297(12) Å, α= 65.236(3)°,
β= 81.959(3)°, γ = 79.882(3)°, Z = 1, V = 531.61(11) Å3,
Rgt(F)=0.0262, wRref(F2)=0.0649, T = 173(2) K.

CCDC no.: 1875750

The crystal structure is shown in the figure. Tables 1 and 2
contain details on crystal structure and measurement condi-
tions and a list of the atoms including atomic coordinates and
displacement parameters.

Source of material
All solvents and other reagents were of analytical grade.
Synthesis of the ligand was prepared by a similar method
reported earlier [4]. A methanol solution (3.0 mL) of
nickel(II) acetate tetrahydrate (3.72 mg, 0.015 mmol) was
added to a dichloromethane solution (2.0 mL) of HL : 2-
(((3-aminopropyl)imino)methyl)-4-nitro-phenole (4.40 mg,
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Table 1: Data collection and handling.

Crystal: Clear light green block
Size: 0.22×0.19×0.16 mm
Wavelength: Mo Kα radiation (0.71073 Å)
µ: 0.97 mm−1

Diffractometer, scan mode: Bruker Apex-II CCD, φ and ω
θmax, completeness: 25.0°, 99%
N(hkl)measured, N(hkl)unique, Rint: 3509, 1852, 0.019
Criterion for Iobs, N(hkl)gt: Iobs > 2 σ(Iobs), 1754
N(param)refined: 151
Programs: Bruker [1], Olex2 [2], SHELX [3]

Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å2).

Atom x y z Uiso*/Ueq

C1 0.3389(4) 0.1771(2) 0.54273(18) 0.0206(4)
C2 0.5111(4) 0.2699(2) 0.53549(19) 0.0235(4)
H2 0.547524 0.277142 0.614855 0.028*
C3 0.6259(4) 0.3497(2) 0.41251(19) 0.0240(4)
H3 0.743526 0.411483 0.408278 0.029*
C4 0.5753(3) 0.3435(2) 0.29081(18) 0.0177(4)
C5 0.4050(3) 0.2428(2) 0.30268(18) 0.0175(4)
C6 0.2914(4) 0.1612(2) 0.42911(19) 0.0195(4)
H6 0.180625 0.094181 0.436945 0.023*
C7 0.3736(3) 0.2073(2) 0.18999(18) 0.0178(4)
H7 0.312284 0.117283 0.210417 0.021*
C8 0.4358(3) 0.2244(2) −0.03380(19) 0.0188(4)
H8A 0.331454 0.290631 −0.109262 0.023*
H8B 0.368184 0.129066 0.009263 0.023*
C9 0.7105(4) 0.2017(2) −0.08818(19) 0.0195(4)
H9A 0.814677 0.141730 −0.010963 0.023*
H9B 0.719484 0.145651 −0.144655 0.023*
C10 0.8226(3) 0.3438(2) −0.17157(18) 0.0181(4)
H10A 0.993078 0.320713 −0.210498 0.022*
H10B 0.716016 0.405812 −0.247291 0.022*
N1 0.2185(3) 0.09298(18) 0.67192(16) 0.0234(4)
N2 0.4228(3) 0.28871(17) 0.06554(15) 0.0159(3)
N3 0.8408(3) 0.42723(17) −0.08960(15) 0.0184(3)
H3A 0.918194 0.507404 −0.143334 0.022*
H3B 0.943674 0.369786 −0.022393 0.022*
Ni1 0.500000 0.500000 0.000000 0.01459(12)
O1 0.0577(3) 0.01700(19) 0.67698(15) 0.0402(4)
O2 0.2793(3) 0.09820(16) 0.77417(13) 0.0284(3)
O3 0.6806(2) 0.42554(14) 0.17693(12) 0.0189(3)
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0.005 mmol) at room temperature. After the mixture was
stirred for 2 h the mixture was filtered off. The result-
ing filtrate was left undisturbed for one week to form
block crystals. Yield: 40.5%. Elemental analysis –Anal. Calcd.
for C20H24N6NiO6: C, 47.74%; H, 4.81%; N, 16.70%. Found:
C, 47.95%; H, 4.89%; N, 16.55%.

Experimental details
Hydrogen atoms were placed in their geometrically idealized
positions and constrained to ride on their parent atoms.

Comment
Schiff base compounds are considered a versatile class of
organic ligands [5–8]. Related metal complexes have been
investigated for several decades [9–13]. These complexes have
beenwidely used inmany fields, such as: optical and catalytic
activities [14, 15], magnetic materials [16] and supramolecu-
lar structures [17, 18], and also in the field of bio chemistry on
[19, 20].

In the crystal structure of the title complex, the title com-
plex is only built up by the C20H24N6NiO6 complexes, inwhich
all bond lengths are in normal ranges. The crystal structure
shows the title complex has a symmetric mononuclear struc-
ture. The hexacoordinated Ni(II) atom is located in a N4O2

coordination environment located on an inversion center pro-
vided by two deprotonated L−, wherein the coordinating
atoms include N2, N3, O3 and N2′ N3′, O3′.

References

1. BRUKER. APEX2, SAINT and SADABS. Bruker AXS Inc., Madison,
WI, USA (2012).

2. Dolomanov, O. V.; Bourhis, L. J.; Gildea, R. J.; Howard, J. A. K.;
Puschmann, H.: OLEX2: a complete structure solution,
refinement and analysis program. J. Appl. Cryst. 42 (2009)
339–341.

3. Sheldrick, G. M.: A short history of SHELX. Acta Crystallogr.
A64 (2008) 112–122.

4. Rigamonti, L.; Forni, A.; Sironi, M.; Ponti, A.; Ferretti, A. M.;
Baschieri, C.; Pasini, A.: Experimental and theoretical
investigations on magneto-structural correlation in trinuclear
copper(II) hydroxido propellers. Polyhedron 145 (2018) 22–34.

5. Zheng, S. S.; Dong, W. K.; Zhang, Y.; Chen, L.; Ding, Y. J.: Four
salamo-type 3d-4f hetero-bimetallic [ZnIILnIII] complexes:
syntheses, crystal structures, and luminescent and magnetic
properties. New J. Chem. 41 (2017) 4966–4973.

6. Wu, H. L.; Bai, Y. C.; Zhang, Y. H.; Li, Z.; Wu, M. C.: Syn-
thesis, crystal structure, antioxidation and DNA-binding
properties of a dinuclear copper(II) complex with bis(N-
salicylidene)-3-oxapentane-1,5-diamine. J. Coord. Chem. 67
(2014) 3054–3066.

7. Sun, Y. X.; Zhang, S. T.; Ren, Z. L.; Dong, X. Y.; Wang, L.:
Synthesis, characterization and crystal structure of a new
supramolecular Cd(II) complex with halogensubstituted

salen-Type bisoxime. Synth. React. Inorg. Met.-Org. Nano-Met.
Chem. 43 (2013) 995–1000.

8. Jia, H. R.; Chang, J.; Zhang, H. J.; Li, J.; Sun, Y. X.: Three
polyhydroxyl-bridged defective dicubane tetranuclear MnIII
complexes: synthesis, crystal structures, and spectroscopic
properties. Crystals 8 (2018) 272.

9. Rigamonti, L.; Cinti, A.; Forni, A.; Pasini, A.; Piovesana, O.: Cop-
per(II) complexes of tridentate Schiff bases of 5-substituted
salicylaldehydes and diamines- the role of the substituent
and the diamine in the formation of mono-, di- and trinuclear
species- crystal structures and magnetic properties. Eur. J.
Inorg. Chem. 23 (2008) 3633–3647.

10. Jia, H. R.; Li, J.; Sun, Y. X.; Guo, J. Q.; Yu, B.; Wen, N.; Xu, L.:
Two supramolecular cobalt(II) complexes: syntheses, crystal
structures, spectroscopic behaviors, and counter anion effects.
Crystals 7 (2017) 247.

11. Dong, W. K.; Li, X. L.; Wang, L.; Zhang, Y.; Ding, Y. J.: A new
application of salamo-type bisoximes: as a relay-sensor for
Zn2+/Cu2+ and its novel complexes for successive sensing of
H+/OH−. Sens. Actuators, B 229 (2016) 370–378.

12. Chai, L. Q.; Tang, L. J.; Chen, L. C.; Huang, J. J.: Structural, spec-
tral, electrochemical and DFT studies of two mononuclear
manganese(II) and zinc(II) complexes. Polyhedron 122 (2017)
228–240.

13. Chai, L. Q.; Huang, J. J.; Zhang, J. Y.; Li, Y. X.: Two 1-D and 2-D
cobalt(II) complexes: synthesis, crystal structures, spectro-
scopic and electrochemical properties. J. Coord. Chem. 68
(2015) 1224–1237.

14. Song, X. Q.; Liu, P. P.; Liu, Y. A.; Zhou, J. J.; Wang, X. L.: Two
dodecanuclear heterometallic [Zn6Ln6] clusters constructed by
a multidentate salicylamide salen-like ligand: synthesis, struc-
ture, luminescence and magnetic properties. Dalton Trans. 45
(2016) 8154–8163.

15. Chakraborty, J.; Nandi, M.; Mayer-Figge, H.; Sheldrick, W. S.;
Sorace, L.; Banerjee, P.: Nickel complexes with N2O donor lig-
ands: syntheses, structures, catalysis and magnetic studies.
Eur. J. Inorg. Chem. 32 (2007) 5033–5044.

16. Li, J.; Zhang, H. J.; Chang, J.; Sun, Y. X.; Huang, Y. Q.: Solvent-
induced unsymmetric salamo-like trinuclear NiII complexes:
syntheses, crystal structures, fluorescent and magnetic
properties. Crystals 8 (2018) 176.

17. Wang, P.; Zhao, L.: Synthesis, structure and spectroscopic
properties of the trinuclear cobalt(II) and nickel(II) complexes
based on 2-hydroxynaphthaldehyde and bis(aminooxy)alkane.
Spectrochim. Acta A 135 (2015) 342–350.

18. Chang, J.; Zhang, H. J.; Jia, H. R.; Sun, Y. X.: Binuclear nickel(II)
and zinc(II) complexes based on 2-amino-3-hydroxy-pyridine
Schiff base: syntheses, supramolecular structures and spectral
properties. Chin. J. Inorg. Chem. 34 (2018) 2097–2107.

19. Chai, L. Q.; Zhang, K. Y.; Tang, L. J.; Zhang, J. Y.; Zhang, H. S.:
Two mono- and dinuclear Ni(II) complexes constructed
from quinazoline-type ligands: synthesis, x-ray structures,
spectroscopic, electrochemical, thermal, and antimicrobial
studies. Polyhedron 130 (2017) 100–107.

20. Zhang, H.; Xu, Y. L.; Wu, H. L.; Aderinto, S. O.; Fan, X. Y.:
Mono-, bi- and multi-nuclear silver complexes constructed
from bis(benzimidazole)-2-oxapropane ligands and methacry-
late: syntheses, crystal structures, DNA-binding properties and
antioxidant activities. RSC Adv. 6 (2016) 83697–83708.


	Crystal structure of bis[2-(((3-aminopropyl)imino)methyl)-4-nitro-phenolato-3N,N,O]nickel(II), C20H24N6NiO6

