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Synthesis, Crystal Structure and Properties of Mononuclear
Containing N-donor Ligands Zinc(I) and Nickel() Complexes
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Abstract: Two new complexes [Zn(BPP),(H,0),](2,6-NDS)-0.5H,0 (1) and [Ni(phen),(H,0),](A-2,5-DSA)-3H,0 (2)
(2,6-NDS =2,6-naphthalenedisulfonate, A-2,5-DSA =aniline-2,5-disulfonic acid, BPP =1,3-bis (4-pyridyl)propane,
phen=1,10-phenanthroline) have been obtained and structurally determined by X-ray single crystal diffraction.
Complex 1 is a mononuclear molecule, in which Zn** ion is coordinated with two nitrogen atoms of two BPP molecules
and four water oxygen atoms, forming mononuclear coordinated cation. The molecule is connected into 1D double
helical cation chain by hydrogen bonds of coordinated water molecules and nitrogen atoms among coordinated
cations. Double helical cation chains by hydrogen bond link the free 2,6-NDS anion to form 2D supramolecular
network through hydrogen bonds. Complex 2 is also a mononuclear molecule, in which Ni** ion is coordinated
with four nitrogen atoms of two phen molecules and two water oxygen atoms, forming mononuclear coordinated
cation. There are abundant hydrogen bonds between coordinated cation, free water molecules and A-2,5-DSA
anion, leading to a 2D supramolecular network. CCDC: 723829, 1; 740767, 2.
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Table 1 Crystal data of complexes

Complex 1 2

Empirical formula C3gHuN4O10505:Zn CyH3NsNiOy,S,
Formula weight 827.22 760.43
Crystal system Monoclinic Triclinic
Space group C2/e Pl

a/nm 1.530 58(2) 0.990 36(2)
b/ nm 1.968 43(2) 1.143 60(3)
¢/ nm 1.445 88(3) 1.444 05(4)
al(°) 91.458 0(10)
B/ 118.59 60(10) 90.388 0(10)
v/ (°) 102.548 0(10)

Volume / nm’ 3.824 82(10) 1.595 79(7)
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A 4 2
Calculated density / (g-cm™) 1.437 1.582
Absorption coefficient / mm™ 0.814 0.809
F(000) 1724 788
Crystal size / mm 0.18x0.14x0.10 0.35%0.30%0.18
6 range for data collection / (°) 2.07~27.63 1.41~27.05
Limiting indices -15<h=<9, -25<k<23, -18<I<18 -12=<h<12, -14<k <14, -18<[<16
Reflections collected / unique (R;,) 13 412/ 4 425 (0.025 9) 15 688 / 6 904 (0.017 2)
Data / restraints / parameters 44257717351 6904 /0/442
Goodness-of-fit on F 1.034 0.932
Final R indices [[>20(])] R=0.033 6, wR,=0.080 2 R=0.039 0, wR,=0.120 5
R indices (all data) R=0.048 9, wR,=0.086 7 R=0.050 5, wR,=0.132 1
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Table 2 Selected bond lengths (nm) and angles (°) of complexes
1
N(1)-Zn(1) 0.212 4(2) N(1A)-Zn(1) 0.212 4(2) O(1)-Zn(1) 0.210 5(2)
0(2)-Zn(1) 0.217 11(19) O(1A)-Zn(1) 0.210 5(2)) 0(2A)-Zn(1) 0.217 11(19)
0(2)-Zn(1)-N(1) 89.98(8) N(1A)-Zn(1)-N(1) 168.30(11) O(2A)-Zn(1)-0(1) 172.90(8)
0(2)-Zn(1)-0(1) 91.18(8) N(1A)-Zn(1)-O(1) 84.76(8) N(1)-Zn(1)-0(1) 87.22(8)
O(2A)-Zn(1)-O(1A) 91.18(8) 0(2)-Zn(1)-O(1A) 172.90(8) N(1A)-Zn(1)-O(1A) 87.22(8)
N(1)-Zn(1)-O(1A) 84.76(8) 0(1)-Zn(1)-O(1A) 93.32(11)
2
N(1)-Ni(1) 0.207 39(18) N(2)-Ni(1) 0.208 8(2) N(3)-Ni(1) 0.210 9(2)
N(4)-Ni(1) 0.208 16(18) O(1w)-Ni(1) 0.208 54(18) O(2w)-Ni(1) 0.206 31(17)
O(2w)-Ni(1)-N(1) 92.99(8) O(2w)-Ni(1)-N(4) 94.70(8) N(1)-Ni(1)-N(4) 167.92(8)
0(2w)-Zn(1)-O(1w) 85.86(8) N(1)-Ni(1)-O(1w) 92.97(7) N(4)-Ni(1)-O(1w) 96.86(7)
O(2w)-Ni(1)-N(2) 172.47(7) N(1)-Ni(1)-N(2) 79.89(8) N(4)-Ni(1)-N(2) 92.72(8)
O(1w)-Ni(1)-N(2) 92.04(8) O(2w)-Ni(1)-N(3) 87.67(7) N(1)-Ni(1)-N(3) 91.72(7)
N(4)-Ni(1)-N(3) 79.31(7) O(1w)-Ni(1)-N(3) 172.19(8) N(2)-Ni(1)-N(3) 94.93(8)
Symmetry transformations used to generate equivalent atoms: 1: A: x—1, y, z.
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Table 3 Hydrogen bond lengths and bond angles of complexes
D-H---A d(D-H) / nm d(H---A) / nm d(D---A) / nm £ (DHA) / (°)
1
O(1)-H(1a)---N(2A) 0.082 0.196 9 0.276 0 161.96
O(1)-H(1b)---O(7B) 0.084 0.191 3 0.2750 174.92
0(2)-H(2a)---O(5C) 0.082 0.185 6 0.264 3 160.28
0(2)-H(2b)---O(6D) 0.082 0.201 4 0.282 7 171.88
2
O(BW)-H(3Wa)---O(4WE) 0.0886 0.186 6 0.274 8 173.29
0(4W)-H(4Wa)---O(SWF) 0.0906 0.186 2 0.276 8 177.83

O(1W)-H(1Wa)---0(6G) 0.09 0.186 1 02759 174.98
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O(1W)=H(1Wb)---O(4H) 0.0887 0.195 7 0.278 7 155.12
0(5W)-H(5Wa)---0(3) 0.089 0.193 9 0.280 9 165.50
0(2W)-H(2Wa) ---0(1) 0.0903 0.201 7 0.288 3 160.49

Symmetry transformations used to generate equivalent atoms: 1: A: x—1, y, z; B: —x+1, y, —z+1/2; C: x—1, v, z—1;

D: x-3/2, —=y+3/2, z-1/2; 2: E: —=x—1, -y, —z; F: =x, -y, —-z; G: x, y=1, z; H: =x—1,—y, —z+1.
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Fig.1 (a) Molecular structure of complex 1 (free 2,6-NDS, water molecules and hydrogen atoms are omitted for clarity), (b) 1D

double helical chain of complex 1 (along b axis, free 2,6-NDS and water molecules are omitted for clarity), (c) Packing

diagram of complex 1 showing 2D structure (along b axis, free water molecules are omitted for clarity)
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(a) Molecular structure of complex 2 (hydrogen atoms are omitted for clarity),

(b) Packing diagram of complex 2 along a axis
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Fig.3 Fluorescence emission spectrum of complexes
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